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CONTENTS   OF    :    E:\CB318.TM 

• 

• 

LINE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB 
01/ 
01/ 
01/ 
01/ 
01/ 
08/ 
09/ 
10/ 
11/ 
LOA 
19/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
21/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 

ENERGY 
CARLISL 
DEPARTM 
BENATEC 
BUILOIN 
CARLISL 
MAY/SEP 
CLTD-CL 
//ZONE 
D - 1 
1/BASE 
1/1/LIV 
2 /1 / DIN 
3/1/BED 
4/1/BED 
5/1/STU 
6/2/KIT 
7/2/LAU 
8/2/BED 
9/2/BAT 
10/2/BA 
M////CB 
3 /1 / N 0 / 

4/1/YES 

5/1/YES 
8/1/NO/ 

9/1/YES 

10/1/YE 
1/1/19/ 
1/2/13/ 
2/1/14/ 
3/1/19/ 
3/2/14. 
4/1/13. 
4/2/8.7 
5/1/14. 
5/2/13. 
5/3/3/7 
6/1/14/ 
6/2/9.3 
7/1/4.3 
7/2/4.3 
8/1/11/ 
8/2/4.3 
9/1/5.3 
10/1/5/ 
1/1/5.5 
1/2/5.5 
2/1/8/6 
3/1/5.5 
3/2/5 
4/1/5 
4/2/5 
5/1/3 
6/1/4/2 
6/2/4/2 
7/2/5.5 

SAVINGS OPPORTUNITY STUDY 
E BARRACKS, PA 
ENT OF THE ARMY 
ASSOCIATES 

G 318 
E 
////APR/OCT 
F 

BUILD 
ING R 
ING R 
ROOM/ 
ROOM/ 
DY/22 
CHEN/ 
NDRY/ 
ROOM/ 
H/41/ 
TH/47 
LQTX/ 
82/1/ 

////I 
////I 
66/1/ 

////I 
S//// 
9.75/ 
9.75/ 
9.75/ 
9.8// 
7/9.8 
7/9 
/9. 
7/7 
7/7 
•5//1 
9.75/ 
/9.75 
/9.75 
/9.75 
9.8// 
/9.8/ 
/9.8/ 
7.5// 
/2/2/ 

/2/1/ 
/1/.5 
/2.25 
/2/1/ 
/2.25 
/2.25 
/1.25 
.25/1 
.25/1 
/1.75 

ING 
0 0 M / 2 

00M/2 
248/1 
116/1 
8/1/1 
175/1 
22/1/ 
157/1 
1/1/0 
/l/l/ 
//CBL 
/171 
71 
59 
/171 
71 
159 
/167/ 
/167/ 
/167/ 
167/2 
//167 
//167 
/167/ 
//167 
//167 
67/29 
/167/ 
//167 
//167 
//167 
167/1 
/167/ 
/167/ 
167/1 
.55/. 
.55/. 
5/.57 
/3/.5 
.81/. 
/!/•5 
/1/.5 
/2/.8 
/.55/ 
/.55/ 
/!/•5 

54/1/1/.8/.45/10.7 
09/1/1/.8/.45/10.7 
/l/.8/.45/10.8 
/1/0//10.8 
/0//8.5 
/l/.8/.45/10.7 
1/ .8/. 45/10.7 
/l/.8/.45/10.8 
//10. 8 
0//8 .5 
QTX 

20 
110 
110 
0 
/110 
/110 
200 
/20 
/110 
0 
110 
/200 
/110 
/200 
10 
200 
200 
10 
57 
57 

5/.57 
64 
5/ 
5/ 
1/ 
.57 
.57 
5/.57 

*<*&tijgp« 
57 
57 
64 



CONTENTS OF : E:\C6318.TM 
LINE # 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

25 
25 
25 
25 
26 
27 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
SY 
39 
40 
41 
42 
45 
40 
41 
45 
EQ 
59 
60 
62 
65 
67 
69 
LO 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
22 
22 
22 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 

/8/1/ 
/8/2/ 
/9/1/ 
/10/1 
/M/CB 
/M/37 
Hill 
/2/// 
/3/// 
/«/// 
1*111 
1*111 
Hill 
1*111 
/9/// 
/10// 
STEM 
/1/BA 
/1/PT 
/l/l/ 
/1/.2 
/1/CB 
/2/RA 
/2/1/ 
/2/OF 
UIPME 
/1/CA 
/l/l/ 
/1/EQ 
/l/l/ 
/1/EO 
/1/EQ 
AD - 
/2/WA 
/l/l/ 
/2/1/ 
/3/1/ 
/4/1/ 
/5/1/ 
/6/2/ 
/7/2/ 
/8/2/ 
/9/2/ 
/10/2 
/M/// 
/3/1/ 
/4/1/ 
/5/1/ 
/8/1/ 
/9/1/ 
/10/1 
/l/l/ 
/1/2/ 
/2/1/ 
/3/1/ 
/3/2/ 
/4/1/ 
/4/2/ 

5.5/2 
5.5/1 
5.5/1 
/3/1. 
LQP/C 
4/SF- 
//•32 
// 
// 
// 
// 

32 
32 
32 
32 

.25/ 

.75/ 

.5/1 
25/1 
BLQL 
PERS 
/CFM 
/CFM 
/CFM 
/CFM 
/CFM 
32/C 
32/C 
32/C 
32/C 
.32/ 

1/.55/.57 
1/.55/.57 
/.55/.57 
/.81/. 64 
/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
/230/19 0/.5/IJATT-SF/INCAND 
-SF/.32/CFM-SF 

32/CFM-SF 
32/CFM-SF 
32/CFM-SF 
32/CFM-SF 

////• 
Uli. 
IIII. 
Uli. 
inn 
- i 
SE BUILDING 
AC 
1 

-SF/ 
-SF/ 
-SF/ 
-SF/ 
FM-SF 
FM-SF 
FM-SF 
FM-SF 
CFM-SF 

LQCLG/OFF 
D 
2 
F/OFF/OFF 
NT - 1 
RLISLE/// 
PKPLANT/1 
1161/8 
1212 
2102/1 
4003 
2 
LL S ROOF 
LIVING RO 
DINING RO 
BEDROOM/2 
BEDROOM/1 
STUDY/228 
KITCHEN/1 
LAUNDRY/2 
BEDROOM/1 
BATH/41/1 
/BATH/47/ 
/CBLQTX// 
NO/82/1// 
YES////19 
YES////12 
NO/66/1// 
YES////19 
/YES////1 
19/9.75// 
13/9.75// 
14/9.75// 
19/9.8//1 
14.7/9.8/ 
13.7/9.8/ 
8.7/9.8// 

/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

BASE BUILDING 
/l 

INSULATION 
OM/254/1/1/.8/.45/10 
OM/209/1/1/.8/.45/10 
48/1/1/.8/.45/10.8 
16/1/1/0//10.8 
/1/1/0//8.5 
75/1/1/.8/.45/10.7 
2/1/1/. 8/.45/10.7 
57/1/1/.8/.45/10.8 
/1/0//10.8 
1/1/0//8.5 
/CBLQTX 
191 
1 
5 
191 
1 
25 
126/20 
126/110 
126/110 
26/20 
/126/110 
/126/110 
126/200 



• 

• 

LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

CONTENTS OF : E:\CB318.TM 

24/5/1/14.7/7.5//126/20 
24/5/2/13.7/7.5//126/110 
24/5/3/3/7.5//126/290 
24/6/1/14/9.75//126/110 
24/6/2/9.3/9.75//126/200 
24/7/1/4.3/9.75//126/110 
24/7/2/4.3/9.75//126/200 
24/8/1/11/9.8//126/110 
24/8/2/4.3/9.8//126/200 
24/9/1/5.3/9.8//126/200 
24/10/1/5/7.5//126/110 
25/1/1/5.5/2/2/.55/.57 
25/1/2/5.5/2/1/.55/.57 
25/2/1/8/6/1/.55/.57 
25/3/1/5.5/2.25/3/.55/. 

5/2/1/.81/.64 
5/2.25/1/.55/. 
5/2.25/1/.55/. 
5/1.25/2/.81/. 

55/.57 
55/.57 

57 

57 
5 7 
64 

25/3/2/5 
25/4/1/5 
25/4/2/5 
25/5/1/3 
25/6/1/4/2.25/1/ 
25/6/2/4/2.25/1/ 
25/7/2/5.5/1.75/1/.55/.57 
25/8/1/5.5/2.25/1/.55/.57 
25/8/2/5.5/1.75/1/.55/.57 
25/9/1/5.5/1.5/1/.55/.57 
25/10/1/3/1.25/1/.81/.64 
26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 
27/M/374/SF-PERS/230/190/.5/WATT-SF/INCAND 
29/1/////.28/CFM-SF/.28/CFM-SF 
29/2/////.28/CFM-SF/.28/CFM-SF 
29/3/////.28/CFM-SF/.28/CFM-SF 
29/4/////.2 8/CFM-SF/.28/CFM-SF 
29/5/////.28/CFM-SF/.28/CFM-SF 
29/6///////.28/CFM-SF 
29/7///////.28/CFM-SF 
29/8///////.28/CFM-SF 
29/9///////.28/CFM-SF 
29/10///////.28/CFM-SF 
SYSTEM - 2 
39/2/WALL S ROOF INSULATION 
40/1/PTAC 
41/1/1/1 
42/1/.2 

45/1/CBLQCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/RAD 
41/2/1/2 
45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/OFF/OFF/OFF/OFF 
EQUIPMENT - 2 
59/2/CARLISLE///WALL & ROOF INSULATION 
60/1/1/PKPLANT/l/l 
62/1/EQ1161/8. 
65/1/1//2/2 
67/1/EQ2102/1 
69/1/EQ4003 
LOAD - 3 
19/3/UIEATHERSTRIP fi CAULKING 
20/1/1/LIVING R00M/254/1/1/.8/.45/10.7 
20/2/1/DINING ROOM/209/1/1/.8/.45/10.7 



LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

# 
CONTENTS OF : E:\CB318.TM 

20/3/1/BEDROOM/248/1/1/.8/.45/10.8 
20/4/1/BEDROOM/116/1/1/0//10.8 
20/5/1/STUDY/228/1/1/0//8.5 
20/6/2/KITCHEN/175/1/1/.8/.45/10.7 
20/7/2/LAUNDRY/22/1/1/.8/.45/10.7 
20/8/2/BEDROOM/157/1/1/.8/.45/10.8 
20/9/2/BATH/41/1/1/0//10.8 
20/10/2/BATH/4 7/1/1/0//8.5 
21/M////CBLQTX///CBLQTX 
22/3/1/N0/82/1//171 
22/4/1/YES////171 
22/5/1/YES////159 
22/8/1/N0/66/1//171 
22/9/1/YES////171 
22/10/1/YES////159 
24/1/1/19/9.75//167/20 
24/1/2/13/9.75//167/110 
24/2/1/14/9.75//167/110 
24/3/1/19/9.8//167/20 
24/3/2/14.7/9.8//167/110 
24/4/1/13.7/9.8//167/110 
24/4/2/8.7/9.8//167/200 
24/5/1/14.7/7.5//167/20 
24/5/2/13.7/7.5//167/110 
24/5/3/3/7.5//167/290 
24/6/1/14/9.75//167/110 
24/6/2/9.3/9.75//167/200 
24/7/1/4.3/9.75//167/110 
24/7/2/4.3/9.75//167/200 
24/8/1/11/9.8//167/110 
24/8/2/4.3/9.8//167/200 
24/9/1/5.3/9.8//167/200 
24/10/1/5/7.5//167/110 
25/1/1/5.5/2/2/.55/.57 
25/1/2/5.5/2/1/.55/.57 
25/2/1/8/6/1/.55/.57 
25/3/1/5.5/2.25/3/.55/.57 
25/3/2/5.5/2/1/.81/.64 
25/4/1/5.5/2.25/1/.55/.57 
25/4/2/5.5/2.25/1/.55/.57 
25/5/1/3.5/1.25/2/.81/.64 
25/6/1/4/2.25/1/.55/.57 
25/6/2/4/2.25/1/.55/.57 
25/7/2/5.5/1.75/1/.55/.57 
25/8/1/5.5/2.25/1/.55/.57 
25/8/2/5.5/1.75/1/.55/.57 
25/9/1/5.5/1.5/1/.55/.57 
25/10/1/3/1.25/1/.81/.64 
26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 
27/M/3 7 4/SF-PERS/230/190/.5/WATT-SF/INCAND 
29/1/////.27/CFM-SF/.27/CFM-SF 

27/CFM-SF/.27/CFM-SF 
27/CFM-SF/.27/CFM-SF 
27/CFM-SF/.27/CFM-SF 
27/CFM-SF/.27/CFM-SF 

27/CFM-SF 
27/CFM-SF 

29/2///// 
29/3///// 
29/4///// 
29/5///// 
29/6/////// 
29/7/////// 
29/8///////.27/CFM-SF 



• 

• 

LINE # 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

CONTENTS OF : E:\CB318.TM 

29/9///////.27/CFM-SF 
29/10///////.27/CFM-SF 
SYSTEM - 3 
39/3/WEATHERSTRIP S CAULKING 
40/1/PTAC 
41/1/1/1 
42/1/.2 
45/1/CBLQCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/RAO 
41/2/1/2 
45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 3 
59/3/CARLISLE///WEATHERSTRIP & CAULKING 
60/1/1/PKPLANT/l/l 
62/1/EQ1161/8 
65/1/1//2/2 
67/1/EQ2102/1 
69/1/EQ4003 
LOAD - 4 
19/4/COMBINED 
20/1/1/LIVING 
20/2/1/OINING 

8/ 
8/ 

EC OS 
ROOM/254/1/1/ 
ROOM/209/1/1/ 

20/3/1/BEDROOM/248/1/1/.8/.45/10.8 
20/4/1/BEDROOM/116/1/1/0//10.8 
20/5/1/STUDY/228/1/1/0//8.5 
20/6/2/KITCHEN/175/1/1/.8/.45/10.7 
20/7/2/LAUNDRY/22/1/1/.8/.45/10.7 
20/8/2/BEDROOM/157/1/1/.8/.45/10.8 
20/9/2/BATH/41/1/1/0//10.8 
20/10/2/BATH/4 7/1/1/0//8.5 
21/M////CBLQTX///CBLQTX 
22/3/1/N0/82/1//191 
22/4/1/YES////191 
22/5/1/YES////125 
22/8/1/N0/66/1//191 
22/9/1/YES////191 
22/10/1/YES////125 
24/1/1/19/9.75//126/20 
24/1/2/13/9.75//126/110 
24/2/1/14/9.75//126/110 
24/3/1/19/9.8//126/20 
24/3/2/14.7/9.8//126/110 
24/4/1/13.7/9.8//126/110 
24/4/2/8.7/9.8//126/200 
24/5/1/14.7/7.5//126/20 
24/5/2/13.7/7.5//126/110 
24/5/3/3/7.5//126/290 
24/6/1/14/9.75//126/110 
24/6/2/9.3/9.75//126/200 
24/7/1/4.3/9.75//126/110 
24/7/2/4.3/9.75//126/200 
24/8/1/11/9.8//126/110 
24/8/2/4.3/9.8//126/200 
24/9/1/5. 3/9.8//l26/200 
24/10/1/5/7.5//126/110 
25/1/1/5.5/2/2/.55/.57 
25/1/2/5.5/2/1/.55/.57 
25/2/1/8/6/1/.55/.57 

45/10. 7 
45/10 . 7 



CONTENTS OF : E:\CB318.TM 
LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 

25/3/ 
25/3/ 
25/4/ 
25/4/ 
25/5/ 
25/6/ 
25/6/ 
25/7/ 
25/8/ 
25/8/ 
25/9/ 
25/10 
26/M/ 
27/M/ 
29/1/ 
29/2/ 
29/3/ 
29/4/ 
29/5/ 
29/6/ 
29/7/ 
29/8/ 
29/9/ 
29/10 
SYSTE 
39/4/ 
40/1/ 
41/1/ 
42/1/ 
45/1/ 
40/2/ 
41/2/ 
45/2/ 
EQUIP 
59/4/ 
60/1/ 
62/1/ 
65/1/ 
67/1/ 
69/1/ 

1/5.5/2 
2/5.5/2 
1/5.5/2 
2/5.5/2 
1/3.5/1 
1/4/2.2 
2/4/2.2 
2/5.5/1 
1/5.5/2 
2/5.5/1 
1/5.5/1 
/1/3/1. 
CBLQP/C 
374/SF- 
////•22 
////•22 
////.22 
If 11.22 
Uli -22 
III III■ 
//////• 
//////• 
HIHI ■ 
lllllll 
M - 4 
COMBINE 
PTAC 
1/1 
.2 
CBLQCLG 
RAD 
1/2 
OFF/OFF 
MENT - 
CARLISL 
1/PKPLA 
EQ1161/ 
1//2/2 
EQ2102/ 
EQ4003 

.25/3/.55/.57 
/1/.81/.64 
.25/1/.55/.57 
.25/1/.55/.57 
.25/2/.81/.64 
5/1/.55/.57 
5/1/.55/.57 
.75/1/.55/.57 
.25/1/.55/.57 
.75/1/.55/.57 
.5/1/.55/.57 
25/1/.81/.64 
BLQL/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
PERS/230/190/.5/UIATT-SF/INCAND 
/CFM-SF/.22/CFM-SF 
/CFM-SF/.22/CFM-SF 
/CFM-SF/.22/CFM-SF 
/CFM-SF/.22/CFM-SF 
/CFM-SF/.22/CFM-SF 
22/CFM-SF 
22/CFM-SF 
22/CFM-SF 
22/CFM-SF 
.22/CFM-SF 

D ECOS 

/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

/OFF/O FF/OFF/CBLQHTG/OFF/O FF/O FF/O FF 
4 
E///COMBINED ECOS 
NT/1/1 
8 



Building 318 

Trace Output File 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 318 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft.) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 8ulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:52:36  1/20/94 
CB318 .TM 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

1,501 
0 

1,501 

1,501 
0 

1,501 

1,895 
0 

1,895 

395 
571 
966 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

— Cooling —  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 

Totals1 

3.4 
0.0 
3.4 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

3.4 
0.0 
3.4 

-57,343 
-80,370 

-137,714 

-57,343 
-80,370 
-137,714 

The building peaked at hour 13 month 7 with a capacity of   3.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

ENGINEERING  CHECKS 

System   Main/ 
Number Auxiliary 

Main 
Main 

System 
Type 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 

Cfm/ 
Sq Ft 

1.42 
0.00 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

441.5 
0.0 

310.4 
0.0 

Btuh/ 
Sq Ft 

38.66 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.42 
0.00 

-54.35 
-53.69 

Floor Area 
Sq Ft 

1,055 
1,497 
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System 1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

***** *************j ****** COOL ING COIL PEAK ***** + *** + ■?* ***** ******** **** CLG SPACE PEAK *** *** ****** H EATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/13 * Mo/Hr: 7/13 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/W8/HR: 89/ 74/105.0 * 

* 
0ADB: 89 * 0A0B:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 4,708 171 4 878 11.96 * 4,773 15.21 * -3,843    -4,055 7.19 
Glass Solar 7,164 0 7 164 17.57 * 7,115 22.67 * 0      0 0.00 
Glass Cond 1,004 0 1 004 2.46 * 1,017 3.24 * -6,206   -6,206 11.00 
«all Cond 10,560 610 11 170 27.39 * 10,443 33.27 * -17,668   -18,650 33.06 
Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 15,146 15 146 37.14 * 6,010 19.15 * -27,497   -27,497 48.75 
Sub Total-) 38,583 781 39,364 96.51 * 29,358 93.53 * -55,213   -56,408 100.00 

Internal Loads * * 
Lights 494 0 494 1.21 * 625 1.99 * 0       0 0.00 
People 715 715 1.75 * 407 1.30 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total") 1,210 0 0 1 210 2.97 * 1,032 3.29 * 0       0 0.00 

Ceiling Load 547 -547 0 0.00 * 1,000 3.18 * 942       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 213 0.52 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

+ 

0 0.00 

Grand Total") 40,339 234 0 

me  rnri c 

40, 

n irrTTm 

787 100.00 * 31,390 100.00 * -56, 155   -56,408 100.00 

uuunMu MIL ^uutoiiun  

Total Capacity Sens Cap. Coil Airfl   Enterinc DB/WB/HR Leaving DB/WB/HR 

 HKtHS  

Gross Total   Glass (sf] (t) 
!  (Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,055 

Main Clg   3.4 40.8 31.3 1,501 75.8 63. 1  68.5 55.7  53.9 60.8 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. 0   0 0 0.0  0.0 0.0 Roof 426 0  0 
Totals 3.4 40.8 

»OTI on cry r 

Nail 1,234      163  13 

--TEMPERATURES (F)— ncminu I^UIL dLLLi/iiun HiiuLuno ^una;-    —t .nbinttiurib unti/na-- 
Capacity Coil Airf 1  Ent Lvg Type Cooling Heating   Clg % 0ft 0.0 Type  Clg Htg 

(Mbh) (cfn) Deg F Deg F Vent 0 0  Clg Cfm/Sqft 1.42 SADB   55.8 102.4 
Main Htg   -57.3 1,501 67.3 102.4 Infil 395 395  Clg Cfm/Ton 441.48 Plenum  76.4 66.3 
Aux Htjg    0.0 0 0.0 0.0 Supply 1,501 1,501  Clg Sqft/Tor 310.39 Return  75.7 67.1 
Preheat    -0.0 1,501 67.1 55.6 Mincfm 0 0  Clg Btuh/Sqft 38.66 Ret/0A  75.7 67.1 
Reheat      0.0 0 0.0 0.0 Return 1,501 1,501  No People 3 Runarnd  75.0 68.0 
Humidif     0.0 0 0.0 0.0 Exhaust 0 0  Htg %  0A 0.0 Fn MtrTD 0.0 0.0 
Opt Verit    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.42 Fn BldTO  0.0 0.0 
Total -57.3 Auxil 0 0  Htg Btuh/SqFt -54.35 Fn Frict 0.1 0.0 
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System Block RAD RADIATION 

t 

************************* COOLING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ::>      OADB/WB/HR:  0/ 0/ 0.0 

******************** 
* 

**** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Kail Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total::) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

-COOLING COIL SELECTION- 
Total Capacity 

!  (Tons)  (Mbh) 
Main Clg   0.0    0.0 
Aux Clg   0.0    0.0 
Opt Vertt   0.0    0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfn) 

0 
0 
0 

Totals 

Entering DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

0.0 0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-4,681 
0 

-8,492 
-25,592 

0 
0 

-39,763 
-78,528 

0 
0 
0 
0 

-5,672 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-5,047 
0 

-8,492 
-27,068 

0 
0 

-39,763 
-80,370 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.28 
0.00 

10.57 
33.68 
0.00 
0.00 

49.48 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.0G 
0.00 

-84,199 -80,370  100.00 

-AREAS- 
Gross Total   Glass (sf) {%) 
Floor   1,497 
Part      0 
ExFlr      0 
Roof     580 
Nail 1,784 

0  0 
224  13 

--HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

Main Htg 
Aux Htg 
Preheat 
Reheat I 
Humidif 
Opt Vertt 
Total 

(Mbh) 
-80.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-80.4 

(cfn) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS fcfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

571 
0 
0 
0 
0 
0 
0 

--ENGINEERING CHECKS-  --TEMPERATURES (F)~ 
Clg % OA 
Clg Cfi/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-53.69 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
63.1 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES 
BASE BUILDING 

ALTERNATIVE 1 

BUILDING     U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Numbe r    Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 LIVING ROOM 0.000 0,000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 16.7 6.11 
I   DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 10.2 4.63 
5 BEDROOM 0.000 0.000 0.000 0.000 0.041 0.609 0.625 0.272 0.549 20.0 7.04 
\   BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 31.1 9.93 
j STUDY 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 23.5 8.23 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 
System »   1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 16.7 6.11 
I   DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 10.2 4.63 
5 BEDROOM 0.000 0.000 0.000 0.000 0.041 0.609 0.625 0.272 0.549 20.0 7.04 

, t BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 31.1 9.93 
) STUDY 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 23.5 8.23 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 
i > KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 17.6 6.32 
' f LAUNDRY 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 38.4 11.11 
1 J BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.549 17.7 6.56 
' ' BATH 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 25.2 8.59 

1( )   BATH ■ 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 20.9 7.62 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.103 0.566 0.579 0.272 0.549 19.7 6.99 
Systei i   2 Total/Ave. 0.000 0.000 0.000 0.000 0.137 0.577 0.591 0.272 0.549 19.4 6.94 
Build: ng 0.000 0.000 0.000 0.000 0.142 0.579 0.593 0.272 0.549 19.3 6.93 
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BUILDING  AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Nail 

Room Duplicate Room Area Area Area Area /Rf Area Area /Wl Area 
Numbe r Description Fir Rm (sqft) (soft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 LIVING ROOM I      i 254 254 0 0 0 0 0 33 11 279 
2 DINING ROOM 1  1 209 209 0 0 0 0 0 48 35 89 
5 BEDROOM 1  1 248 248 0 0 0 0 82 48 15 282 
» BEDROOM 1  1 116 116 0 0 0 0 116 25 11 195 
5 STUDY 1  1 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
System   1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

1 LIVING ROOM 1  1 254 254 0 0 0 0 0 33 11 279 
1 DINING ROOM 1  1 209 209 0 0 0 0 0 48 35 89 
1 BEDROOM 1  1 248 248 0 0 0 0 82 48 15 282 

i ■ BEDROOM 
i STUDY 

1  1 116 116 0 0 0 0 116 25 11 195 
1  1 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
( , KITCHEN 1  1 175 175 0 0 0 0 0 18 8 209 

LAUNDRY 1  1 22 22 0 0 0 0 0 10 11 74 
i 1 BEDROOM 1  1 157 157 0 0 0 0 66 22 15 128 
t BATH 1  1 41 41' 0 0 0 0 41 8 16 44 

1< i BATH 1  1 47 47 0 0 0 0 47 4 10 34 
Zone 2 Total/Ave. 442 0 0 0 0 154 62 11 489 
Systefi i   2 Total/Ave. 1,497 0 0 0 0 580 224 13 1,560 
Build] ng 2,552 0 0 0 0 1,006 387 13 2,631 

ASHRAf 90 ANALYSIS - ALTERNATIVE 1 
BASE i UILDING 

A N A L Y S I 5  

Overa! 1 Roof U-Value -     0.142 (Btu/Hr/Sq Ft/F ) 
Overa! 
Overa! 

1 Wall U-Value 
1 Building U-Value 

:  0.312 
:  0.269 

(Btu/Hr/Sq Ft/F 
(Btu/Hr/Sq Ft/F 

) 
) 

Roof (jverall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

10.87 (Btu/Hr/Sq Ft) 
21.36 (Btu/Hr/Sq Ft) 
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System Totals 

i c n L U H u r  K u r l L t 

Percent — Cool ing Load —   Heati rig Load — Cooling Airflow — Heating Airflow 

Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) {%) (Cfm) (*) 

0 - ; 5 0.2 8 103 -6,886 12 584 75.0 0 0 0.0 0 0 
5 - 10 0.3 9 120 -13,771 12 575 150.1 0 0 0.0 0 0 

10 - .15 0.5 8 101 -20,657 " 17 792 225.1 0 0 0.0 0 0 
15 - 20 0.7 5 69 -27,543 18 859 300.1 42 1,530 0.0 0 0 
20 - 25 0.8 7 84 -34,428 20 928 375.1 0 0 0.0 0 0 
25 - 30 1.0 18 225 -41,314 11 544 450.2 0 0 0.0 0 0 
30 - 35 1.2 9 112 -48,200 10 457 525.2 0 0 0.0 0 0 
35 - ,40 1.4 12 150 -55,086 0 0 600.2 0 0 0.0 0 0 
40 - i 45 1.5 11 140 -61,971 0 0 675.2 0 0 0.0 0 0 
45 - '50 1.7 4 50 -68,857 0 0 750.3 21 765 0.0 0 0 
50 - 55 1.9 4 51 -75,743 0 0 825.3 0 0 0.0 0 0 
55 - 60 2.0 0 0 -82,628 0 0 900.3 0 0 0.0 0 0 
60 - 65 2.2 0 0 -89,514 0 0 975.4 0 0 0.0 0 0 
65 - 70 2.4 0 0 -96,400 0 0 1,050.4 0 0 0.0 0 0 
70 - 75 2.5 0 0 -103,285 0 0 1,125.4 0 0 0.0 0 0 
75 - 80 2.7 0 0 -110,171 0 0 1,200.4 0 0 0.0 ' 0 0 
80 - 85 2.9 2 31 -117,057 0 0 1,275.5 0 0 0.0 0 0 
85 - 90 3.1 0 0 -123,942 0 0 1,350.5 0 0 0.0 0 0 
90 - 95 3.2 0 0 -130,828 0 0 1,425.5 0 0 0.0 0 0 
95 - 00 3.4 2 31 -137,714 0 0 1,500.6 38 1,377 0.0 0 0 
Hours Off 0.0 0 7,493 0 0 4,021 0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature   Zone Number 
Range 1        1        2 

(F) 

Max. Temp. 86.0 104.1 105.9 
Mp./Hr. 7 14 7 19 7 20 

Day Type     1   1   1 

Above 100 0 0 154 
95 - 100 0 465 706 
90-95 0 1,092 1,234 
85-90 0 923 992 
80 -   85 62 913 472 
75,-   80 2,380 279 114 
701-   75 864 0 318 
65;-   70 383 5,088 4,770 
60]-   65 778 0 0 
55J -   60 715 0 0 
50J-   55 757 0 0 
Beiow 50 2,821 0 0 

Min. Temp. 30.3 67.9 67.9 
Mb./Hr. 2 9 3 19 1 9 

Dal Type 4 1 1 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC DEMAND 

1 u n  i n L i  L n  t 

HOT WTR HOT W DMND 
Off Peak On Peak On-Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 339 253 0 
Feb 306 249 0 
March 347 163 0 
April 326 70 0 
May 478 0 0 
June 906 0 0 
July 1,339 0 0 
Aug 912 0 0 
Sept 449 0 0 
Oct 343 55 0 
Nov 327 115 0 
Dec 335 213 0 
Total 6,407 1,118 0 

Building Energy Consumption : 52, 394 (Btu/Sq Ft/Year) 
Source Energy Consumption = 84, 143 (Btu/Sq Ft/Year) 

V 600 
PAGE 

Floor Area - 2,552 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Nu ill 

£ 
( 
quip 
'ode Jan Feb Mar Apr 

-- Monthly Consumption ■ 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

338 
1.3 

305 
1.3 

346 
1.3 

325 
1.3 

342   334 
1.3   1.3 

333 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

325 
1.3 

333 
1.3 

3,995 
1.3 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

• 0   0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
p1 H0TH2O 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 t|lSC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 . 
0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 E 
E 
f 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 
49   382 

4.4   4.6 
746 
4.7 

382 
4.6 

37 
4.4 

0 
0.0 

0 
0.0 

0 
0.0 

1,596 
4.7 

1 E 
I 
f 

05200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
5    40 

0.3   0.4 
76 

0.5 
39 

0.4 
4 

0.4 
0 

0.0 
0 

0.0 
0 

0.0 
164 
0.5 

1 
t 
P 

Q5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
28    99 

0.3   0.3 
130 
0.3 

91 
0.3 

30 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

378 
0.3 

1 EQ4003 
E^LEC 
P;K 

i 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
54    52 

0.1   0.1 
54 

0.1 
54 

0.1 
52 

0.1 
0 

o.o 
0 

0.0 
0 

0.0 
265 
0.1 

1 E 
F 
P 

02102 
HOTH20 

K 

253 
0.5 

PURCHASED DIST 
249   163 
0.5   0.4 

. HOT WATER 
70    0    0 

0.2   0.0   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
55 

0.2 
115 
0.3 

213 
0.4 

1,118 
0.5 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 11110 0 0 0 0 111 9 
PK 0.0       0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

V 600 
PAGE 12 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    6.8  (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

Eqp. 
Ref. ;   Equipment 
Num.    Code Name 

7 (mo) 

Cooling Equipment 

1 '    EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Basej Utilities 
Misc Equipment 

Sub Total" 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kN) 

5.4 

5.4 

0.0 

0.1 

0.1 

0.0 

Percnt 
Of Tot 

W 

79.47 

79.47 

0.00 

1.88 

1.88 

0.00 

1.3 18.65 
0.0 0.00 
0.0 0.00 
1.3 18.65 

Grand:Total 6.8 100.00 
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mmmmmmmmmmmmmmmmmmmmm************** 
** u 
«     [ TRACE       600       ANALYSIS ** 
** ** 
** by ** 
u ** 
ttttttttttttttttttttttttttttttttttwttttttttttt*ttttt*tttttttmttttttttttt* 
u*tttttttttttttttttuttttt*tntnnntt*nuttttttnnt*tn*nt*t*tn*nn*t 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 318 

Heather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0..0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   14: 3:59  1/20/94 
Dataset Name: CB318 .TM 
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i 

AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

V 600 
PAGE 14 

!  -- SYSTEM  SUMMARY- 
(Oesign Airflow Quantities) 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

0 
0 
0 

826 
0 

826 

826 
0 

826 

1,172 
0 

1,172 

345 
500 
845 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

■SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling   
Main Sys. Aux. Sys. ODt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

i  PTAC 
:! RAO 

Totals 

2.1 
0.0 
2.1 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

2.1 
0.0 
2.1 

Main Sys. 
Capacity 

(Btuh) 

-34,308 
-48,752 

' -83,060 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

The building peaked at hour 14 month 7 with a capacity of   2.0 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ENGINEERING  CHECKS 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-34,308 
-48,752 
-83,060 

System 
Number 

Main/ 
Auxiliary 

Main 
2 Main 

System 
Type 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 

Cfm/ 
Sq Ft 

0.78 
0.00 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

395.8 
0.0 

505.4 
0.0 

Btuh/ 
Sq Ft 

23.75 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

0.78 
0.00 

-32.52 
-32.57 

Floor Area 
Sq Ft 

1,055 
1,497 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL 

Peaked at Time —>       Mo/Hr: 
Outside Air ">      0ADB/W8/HR: 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Sola- 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Mise 
Sub] Total-) 

Ceilihg Load 
Outsibe Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Termhal Bypass 

Grand, Total") 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

678 
6.969 
1,080 
1,678 

0 
0 

13,134 
23,539 

486 
712 

0 
1,198 

160 
0 

24,897 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

100 
0 
0 

96 

197 

0 
0 

-160 
0 

0 
0 

0 
0 

37 

7/14 
91/ 74/105.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

778 
6.969 
1,080 
1,774 

0 
0 

13,134 
23,736 

486 
712 

0 
1,198 

0 
0 

118 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.11 

27.82 
4.31 
7.08 
0.00 
0.00 
52.43 
94.75 

1.94 
2.84 
0.00 
4.78 
0.00 
0.00 
0.47 
0.00 
0.00 
0.00 
0.00 
0.00 

25,051 100.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

738 
6,595 
1,135 
1,573 

0 
0 

5,552 
15,594 

1,192 
484 

0 
1,677 

299 
0 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.20 

37.54 
6.46 
8.95 
0.00 
0.00 

31.60 
88.76 

6.79 
2.76 
0.00 
9.54 
1.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

17,570  100.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-672 
0 

-6,206 
-2,849 

0 
0 

-24,060 
-33,786 

0 
0 
0 
0 

-292 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-811 
0 

-6,206 
-3,010 

0 
0 

-24,060 
-34,086 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.38 
0.00 
18.21 
8.83 
0.00 
0.00 
70.58 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 

-34,078   -34,086  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main clg 
Aux Clg 
Opt Vefit 
Totals 

Main Htg 
Aux Hig 
Preheat 
Reheat! 
Humidif 
Opt Vertt 
Total 

Total Capacity 
(Tons) (Hbh) 

2.1 25.1 
0.0 0.0 
0.0 0.0 
2.1 25.1 

Sens Cap. 
(Nbh) 

17.1 
0.0 
0.0 

Coil Airfl 
(cfn) 

826 
0 
0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-34.3 

0.0 
-0.0 
0.0 
0.0 
0.0 

-34.3 

Coil Airfl 
(cfm) 

826 
0 

826 
0 
0 
0 

Ent 
Deg F 
67.7 
0.0 
67.7 
0.0 
0.0 
0.0 

Lvg 
Deg F 
105.9 

0.0 
55.3 
0.0 
0.0 
0.0 

Entering DB/WB/HR 
Deg F Deg F Grains 
75.3  63.8  72.3 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
55.4  53.5  59.8 
0.0  0.0   0.0 
0.0  0.0   0.0 

Type . 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
345 
826 

0 
826 

0 
0 
0 

Heating 
0 

345 
826 

0 
826 

0 
0 
0 

Gross Total   Glass (sf) (X) 
Floor    1,055 
Part      0 
ExFlr      0 
Roof     426       0  0 
Wall 1,234 163  13 

--ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg 8tuh/SqFt 

0.0 
0.78 

395.78 
505.36 
23.75 

3 
0.0 

0.78 
-32.52 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
55.5 
75.4 
75.2 
75.2 
75.0 
0.0 
0.0 
0.1 

Htg 
105.9 
67.4 
67.7 
67.7 
68.0 
0.0 
0.0 
0.0 
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System Block RAD RADIATION 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — ) 0ADB/W8/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
0AD8:  4 

Space Ret. Air Ret. A ir Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Late nt Total Of Tot * Sens] ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * •840   -1,086 2.23 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -8,492   -8,492 17.42 
Wall Cond 0 0 0 0.00 * 0 0.00 * -4 127   -4,381 8.99 
Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -34 793   -34,793 71.37 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -48,251   -48,752 100.00 

Internal Loads * * 
Lights 
People 

0 0 0 0.00 * 0 0.00 * 0      0 0.00 
0 0 0.00 * 0 0.00 * 0      0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Ceilihg Load 0 0 0 0.00 * 0 0.00 * -1, 305      0 0.00 
Outsi ie Air 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Sup. ran Heat 0 0.00 * 0.00 * 0 0.00 
Ret. :an Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct teat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Siring 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 

i 
0 0 0 0.00 * 0.00 * 

if 

0 0.00 

Grand Total-) 0 0 

TUf rriT 

0 0 0.00 * 0 0.00 * -49,556   -48,752 

--------------ADCAO-w»---- 

100.00 

Total Capacity Sens Cap. Coil Ai •fl   Enterinc DB/WB/HR Leaving D8/WB/HR Gross Total   Glass (sf) (t) 
|  (Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai IS Deg F Deg F Grains Floor 1,497 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0  • 0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 580 0  0 
Totals 0.0 0.0 

i nue 1 r. --C 

Wall 1,784     224  13 

-TEMPERATURES (F)— miULunj ^Liin; 1 nuintLiunu i^ncoKO— 

!  Capacity Coil Ai rfl Ent Lvg Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
|   (Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfra/Sqf 0.00 SADB    0.0 68.1 

Main Htg   -48.8 0   0.0 0.0 Infil 0 500 Clg Cfm/Ton 0.00 Plenum  0.0 66.7 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Tof 1 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat'     0.0 0   0.0 0.0 Return 0 0 No People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF 0,00 Fn BldTD 0.0 0.0 
Total -48.8 Auxil 0 0 Htg Btuh/SqFt -32.57 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING U-VALUES 

— Room U-Values  Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Hintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 17.3 6.33 
2 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 10.6 4.71 
3 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.609 0.625 0.044 0.549 21.3 7.31 
4 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 33.4 10.40 
5 STUDY 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 25.9 8.69 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 
System   1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 17.8 6.33 
2 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 10.6 4.71 
3 BEDROOM 0.000 0.000 0.000 O.OCO 0.027 0.609 0.625 0.044 0.549 21.3 7.31 
4 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 33.4 10.40 
I STUDY 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 25.9 8.69 

Zone !   1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 
6 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 18.8 6.56 
I LAUNDRY 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 41.8 11.78 

BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.549 18.8 6.78 
BATH 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 26.9 8.93 

1| BATH 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 22.9 8.03 
Zone    2 Total/Ave. 0.000 0.000 0.000 0.000 0.028 0.566 0.579 0.044 0.549 21.1 7.28 
Systei   2 Total/Ave. 0.000 0.000 0.000 O.OOC 0.029 0.577 0.591 0.044 0.549 20.8 7.22 
Building 0.000 0.000 0.000 0.000 0.030 0.579 0.593 0.044 0.549 20.7 7.21 
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BUILDING AREAS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Hall 

Room Duplicate Room Area Area Area Area /Rf Area Area /Ml Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

!1 LIVING ROOM 254 254 0 0 0 0 0 33 11 279 
2 DINING ROOM 209 209 0 0 0 0 0 48 35 89 
:3 BEDROOM 248 248 0 0 0 0 82 48 15 282 
4 BEDROOM 116 116 0 0 0 0 116 25 11 195 
5 STUDY 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
System 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

1 LIVING ROOM 2'54 254 0 0 0 0 0 33 11 279 

I DINING ROOM 209 209 0 0 0 0 0 48 35 89 
BEDROOM 248 248 0 0 0 0 82 48 15 282 

4 BEDROOM 116 116 0 0 0 0 116 25 11 195 
5 STUDY 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
6 KITCHEN 175 175 0 0 0 0 0 18 8 209 
7 LAUNDRY 22 22 0 0 0 0 0 10 11 74 
8 BEDROOM 157 157 0 0 0 0 66 22 15 128 
p BATH 41 41 0 0 0 0 41 8 16 44 

ip BATH 47 47 0 0 0 0 47 4 10 34 
Zone 
Systep 

2 Total/Ave. 442 0 0 0 0 154 62 11 489 
2 Total/Ave. 1.497 0 0 0 0 580 224 13 1,560 

Build ing 2,552 0 0 0 0 1,006 387 13 2,631 

ASHRA! 90 ANALYSIS - ALTERNATIVE 2 
WALL \  ROOF INSULATION 

 f A S H R A E  9 0  ANALYSIS 

Overa 
Overa 
Overa 

1 Roof U-Value 
1 Wall U-Value 
1 Building U-Value 

0.030 (Btu/Kr/Sq Ft/F) 
0.113 (Btu/Hr/Sq Ft/F) 
0.092 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

1.51 (Btu/Hr/Sq Ft) 
12.40 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

E H LOAD PROFIL c „  

System Total s 

0 I ü t 

Percent — Cool ing Load —   Heatinc Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) W (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 -, 5 0.1 5 50 -4,153 13 617 41.3 0 0 0.0 0 0 
5-10 0.2 8 84 -8,306 13 598 82.6 0 0 0.0 0 0 
10-15 0.3 5 50 -12,459 19 895 123.9 0 0 0.0 0 0 
15 - 20 0.4 4 43 -16,612 22 1,006 165.2 42 1,530 0.0 0 0 
20 - 25 0.5 13 136 -20,765 16 724 206.6 0 0 0.0 0 0 
25-30 0.6 12 125 -24,918 12 577 247.9 0 0 0.0 0 0 
30 - 35 0.7 15 156 -29,071 5 210 289.2 0 0 0.0 0 0 
35-40 0.8 8 86 -33,224 0 0 330.5 0 0 0.0 0 0 
40 - 45 0.9 12 128 -37,377 0 0 371.8 0 0 0.0 0 0 
45 - 50 1.0 8 85 -41,530 0 0 413.1 21 765 0.0 0 0 
50 - 55 1.1 2 20 -45,683 0 0 454.4 0 0 0.0 0 0 
55 - 60 1.3 0 0 -49,836 0 0 495.7 0 0 0.0 0 0 
60 - 65 1.4 0 0 -53,989 0 0 537.1 0 0 0.0 0 0 
65 - 70 1.5 0 0 -58,142 0 0 578.4 0 0 0.0 0 0 
70 - 75 1.6 0 0 -62,295 0 0 619.7 0 0 0.0 0 0 
75 - 80 1.7 0 0 -66,448 0 0 661.0 0 0 0.0 0 0 
80 - 85 1.8 2 20 -70,601 0 0 702.3 0 0 0.0 0 0 
85 - 90 1.9 1 11 -74,754 0 0 743.6 0 0 0.0 0 0 
90 - 95 2.0 0 0 -78,907 0 0 784.9 0 0 0.0 0 0 
95 - 100 2.1 3 31 -83,060 0 0 826.2 38 1,377 ' 0.0 0 0 
Hours Off 0.0 0 7,735 o ■ 0 4,133 0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

Min. 

Da 

BUILDING     TEMPERATURE   PROFILES 

Temperature   Zone Number 
Range 1        1        2 

(F) 

Max. Temp.   83.0 108.1 112.4 
Mo./Hr.   7 14 8 20 8 21 
Day Type     1   1   1 

Above 100 0 1,584 2,508 
95 - 100 0 1,043 420 
90-95 0 339 151 
85-90 0 420 341 
80-85 0 286 252 
75i-   80 2,875 0 17 
70l-   75 797 17 324 
65;-   70 85 5,071 4,747 
60 -   65 859 0 0 
55 -   60 747 0 0 
50 -   55 670 0 0 
Below 50 2,727 0 0 

Temp.   33.1 67.9 67.9 
Mo./Hr.   2 9 2 7 1 16 

i Type    4   2   1 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL '& ROOF INSULATION 

ELEC DEMAND 

1 U R 1 n L I   t It 

HOT WTR HOT W DMND 
Off Peak On Peak On-Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 338 143 0 
Feb 306 146 0 
March 347 94 0 
April 326 38 0 
May 371 0 0 
June 672 0 0 
July 989 0 0 
Aug 701 0 0 
Sept 354 0 0 
Oct 342 19 0 
Nov 326 60 0 
Dec i 334 116 0 
Total 5,407 615 0 

Building Energy Consumption : 31, 322 (8tu/Sq Ft/Year) 
Source Inergy Consumption : 53, 818 (Btu/Sq Ft/Year) 

V 600 
PAGE 21 

Floor Area ^ 2,552 (Sq Ft) 



Trane Air Conditioning Economics 
8y: Trane Customer Direct Service Network 

V 600 

PAGE   22 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 

WALL & ROOF INSULATION 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref 
Nu» 

Equip 
Code Jan Feb Mar Apr 

— Monthly Consumption - 
May  June  July Aug Sep Oct Nov Dec 

0 LIGHTS 
ELEC 
PK 

338 
1.3 

305 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

334 
1.3 

333 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

325 
1.3 

333 
1.3 

1 MISC LO 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

• 0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

i 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LO 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P1 H0TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 lllSC LD 
If CHILL 
PK 

l 

0 
0.0 

0 
0.0 

0 
0.0 

0 . 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 £ 
E 
1 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   2.6 
207 
2.8 

450 
2.9 

219 
2.8 

0 
2.7 

0 
0.0 

0 
0.0 

0 
0.0 

1 1 
i 
f 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.1 
21 

0.3 
46 

0.3 
23 

0.3 
0 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 

1 $Q5303 
E1EC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.3 
81 

0.3 
130 
0.3 

84 
0.3 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ4003 
E1EC 

7 
0 

0.0 

FC 
0 

0.0 

;ENTRIF. FAN C.V. 
0    0 

0.0   0.0 
30 

0.1 
29 

0.1 
30 

0.1 
30 

0.1 
29 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 

1 EQ2102 
P H0TH20 143 

0.3 

PURCHASED DIST 
146    94 
0.3   0.2 

. HOT WATER 
38    0 

0.1   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
19 

0.1 
60 

0.2 
116 
0.2 

1 E Q5020 HEAT WATER CIRC. PUMP C.V. 

Total 

3,995 

1.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

876 

2.9 

90 

0.3 

295 

0.3 

146 
0.1 

615 
0.3 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC 1 1 1 1 0 0 0 0 0 0 1 1 5 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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| 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

T I L I T Y  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    4.8  (kW) 
Yearly Time of Peak 16 (hr)  7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref. ,   Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (*) 

Cooling Equipment 

1 :     EQ1161 AIR-CLD COND COMP <15 TONS              3.5 71.95 

Sub Total 3.5 71.95 

Sub Total 0.0 0.00 

Air MDving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.1 1.47 

Sub TDtal 0.1 1.47 

Sub TDtal 0.0 0.00 

Miscellaneous 

Lights 1.3  26.58 
Base Utilities 0.0  0.00 
Misc:Equipment 0.0  0.00 

Sub Total 1.3  26.58 
; 

Grand!Total ' 4.8 100.00 
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ntntttnnnnntnntnntntunnntnntnwmnnnnnnnnnnnt 
tntnnnnntnttnttttntnntnntttttttnntttntnnttnnntnntntn 
** ** 
**     [ TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
tu**utttti***tun*ttt*ttt*t*tutttt***ttunnu*nn*n**t***ttttnt*t*tt 
nnnntt*t*un*ntunitt*nn*ntuttntnnntnntnnunttnttntnu 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 318 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Nuiuber: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 8ulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0,074? (Lbn/cuft) 
0.2444 (8tu/lbm/F) 
1.0882 (8tu-min./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

! Time/Date Program was Run: 
; Dataset Name: 

14:16: 6 
C8318 

1/20/94 
.TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

E M  S 
Airflow (Design 

u n n H K T - 
Quantities) 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

• Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAO 

Totals 

0 
C 
0 

1,462 
0 

1,462 

1,462 
0 

1,462 

1,795 
0 

1,795 

333 
432 
815 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Numbe 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

1 PTAC 
:> RAD 

TotaL; 

3.2 
0.0 
3.2 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

3.2 
0.0 
3.2 

Main Sys. 
Capacity 

(Btuh) 

-52,992 
-74.157 

-127,149 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

The building peaked at hour 13 month 7 with a capacity of   3.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-52,992 
-74,157 

-127,149 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Main 
Main 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 

Cfm/ 
Sq Ft 

1.39 
0.00 

-- Cooling   
Cfm/   Sq Ft 
Ton    /Ton 

450.0 
0.0 

324.7 
0.0 

Btuh/ 
Sq Ft 

36.96 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.39 
0.00 

-50.23 
-49.54 

Floor Area 
Sq Ft 

1,055 
1,497 
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System 1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Mo/Hr: 7/13 * Mo/Hr: 7/13 * Mo/Hr: 13/ 1 

Outside Air --> OADB/WB/HR: 89/ 74/105.0 * 
* 

0AD8: 89 * 
* 

0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 4,708 170 4,878 12.51 * 4 773 15.61 * -3,843   -4,055 7.78 

Glass Solar 7,164 r\ 7,164 18.37 * 7 591 24.17 * 0      0 0.00 

Glass Cond 1,004 0 1,004 2.58 * 917 3.00 * -6,206   -6,206 11.91 

«all Cond 10,560 610 11,170 28.64 * 10 730 35.09 * -17,668   -18,649 35.79 

Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 

Infiltration 13,360 13,360 34.26 * 4 656 15.23 * -23,200   -23,200 44.52 

Sub Total") 36,797 780 37,577 96.36 * 28 467 93.09 * -50,917   -52,110 100.00 

Internal Loads * * 

Lights 
People 

494 0 494 1.27 * 634 2.07 * 0      0 0.00 

715 715 1.83 * 410 1.34 * 0      0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Sub Total-) 1,210 0 0 1,210 3.10 * 1 044 3.41 * 0      0 0.00 

Ceili ig Load 561 -561 0 0.00 * 1 068 3.49 * - 961      0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Sup. Fan Heat 208 0.53 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct leat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total-) 38,568 219 • 0 38,995 100.00 * 30 580 100.00 * -51, 878   -52,110 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf] (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,055 

Main Clg   3.2 39.0 30.4 1,462 75.8 62 .7  66 .5 55.7 53.6  59.5 Part 0 
Aux clg   0.0 0.0 0.0 0 0.0  0 .0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Veiit   0.0 0.0 0.0 0 0.0  0 .0   0.0 0.0 0 0   0.0 Roof 426 0  0 

Totals    3.2 39.0 «all 1,234     163  13 

i rmt    on ATOCinUO (rfm\ .-FMßTNrFPTMC ruFTKo... --TFMDFDflTHOFC tf\ — 

Capacity Coil Airfl  Ent Lvg Type Cooling leating ( )lg % OA 0.0 Type  Clg Htg 
I   (Mbh) (cfm)  Deg F Deg F Vent 0 0 ( :ig Cfm/Sqft 1.39 SADB   55.8 100.6 

Main Htg   -53.0 1, 462  67.3 100.6 Infil 333 333 ( :ig Cfm/Ton 449.98 Plenum  76.4 66.3 

Aux Htig    0.0 0   0.0 0.0 Supply 1,462 1,462 ( )lg Sqft/Ton 324.66 Return  75.7 67.1 

Preheat    -0.0 1, 462  67.1 55.7 Mincfm 0 0 ( Ilg Btuh/Sqft 36.96 Ret/OA  75.7 67.1 

Reheat1     0.0 0   0.0 0.0 Return 1,462 1,462 to. People 3 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Ug % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.39 Fn BldTD 0.0 0.0 
Total -53.0 Auxil 0 0 Htg Btuh/SqFt -50.23 Fn Frict 0.1 0.0 
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System 2 Block RAO RADIATION 

************************* COOLING COIL PEAK **************** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air =-->      OADB/WB/HR:  0/ 0/ 0.0 

**************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
disc 
Sub! Total-) 

i 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

■ 0 

0 
0 
0 

Grand Total") 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

-COOLLNG COIL SELECTION- 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Hain ctg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons)  (Mbh) 

0.0    0.0 
0.0    0.0 
0.0    0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 ' 
0 

Entering OB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

0.0 0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-4,681 
0 

-8,492 
-25,592 

0 
0 

-33,550 
-72,315 

0 
0 
0 
0 

-5,672 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-5,047 
0 

-8,492 
-27,068 

0 
0 

-33,550 
-74,157 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.81 
0.00 
11.45 
36.50 
0.00 
0.00 

45.24 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-77,986   -74,157  100.00 

-AREAS- 
Gross Total   Glass (sf) (*) 
Floor   1,497 
Part      0 
ExFlr      0 
Roof     580 
Wall 1,784 

0  0 
224  13 

-HEATING COIL SELECTION-—  
Capacity Coil Airfl  Ent  Lvg 

Main Htg 
Aux H(g 
Preheat 
Reheat1 

Humidif 
Opt Vent 
Total 

(Mbh) 
-74.2 

0.0 
0.0 
0.0 
0.0 
0.0 

-74.2 

cfm Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

482 

-ENGINEERING CHECKS-  -TEMPERATURES (F)— 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfai/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
'0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
63.1 
68.0 
68.0 
68.0 
0.0 
0.0 

Htg Btuh/SqFt  -49.54  Fn Frict  0.0  0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.55Ö 0.563 0.272 0.549 16.7 6.11 
.2 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 10.2 4.63 
3 8EDR00M 0.000 0.000 0.000 0.000 0.041 0.609 0.625 0.272 0.549 20.0 7.04 
4 BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 31.1 9.93 
5 STUDY 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 23.5 8.23 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 16.7 6.11 

6 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 10.2 4.63 
BEDROOM 0.000 0.000 0.000 0.000 0.041 0.609 0.625 0.272 0.549 20.0 7.04 

4 BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 31.1 9.93 
5 STUDY 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 23.5 8.23 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.149 0.582 0.596 0.272 0.549 19.2 6.91 
5 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 17.6 6.32 
7 LAUNDRY 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.549 38.4 11.11 
8 BEDROOM 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.549 17.7 6.56 
p BATH 0.000 0.000 0.000 0.000 0.041 0.550 0.563 0.272 0.000 25.2 8.59 

IP BATH 0.000 0.000 0.000 0.000 0.242 0.810 0.837 0.272 0.000 20.9 7.62 
Zone : 2 Total/Ave. 0.000 0.000 0.000 0.000 0.103 0.566 0.579 0.272 0.549 19.7 6.99 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.137 0.577 0.591 0.272 0.549 19.4 6.94 
Build in g 0.000 0.000 0.000 0.000 0.142 0.579 0.593 0.272 0.549 19.3 6.93 
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BUILDING     AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Hin Net Hall 

Roofi i Duplicate Room Area Area Area Area /Rf Area Area /HI Area 

Numbe ■ Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

LIVING ROOM 254 254 0 0 0 0 0 33 11 279 
I   DINING ROOM 209 209 0 0 0 0 0 48 35 89 
! BEDROOM 248 248 0 0 0 0 82 48 15 282 

i t BEDROOM 116 116 0 0 0 0 116 25 11 195 
i STUDY 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

Systei n   1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

1 LIVING ROOM 254 254 0 0 0 0 0 33 11 279 
/ I   DINING ROOM 
5 BEDROOM 

209 209 0 0 0 0 0 48 35 89 
248 248 0 0 0 0 82 48 15 282 

t BEDROOM 116 116 0 0 0 0 116 25 11 195 
5 STUDY 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

s KITCHEN 175 175 0 0 0 0 0 18 8 209 
1   LAUNDRY 22 22 0 0 0 0 0 10 11 74 
3 BEDROOM 157 157 0 0 0 0 66 22 15 128 
) BATH 41 41 0 0 0 0 41 8 16 44 

1 )   BATH 47 47 0 0 0 0 47 4 10 34 
Zone 2 Total/Ave. 442 0 0 0 0 154 62 11 489 
Systei n   2 Total/Ave. 1,497 0 0 0 0 580 224 13 1,560 

Build ng 2,552 0 0 0 0 1,006 387 13 2,631 

ASHRAf 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

4- A S H R A E     9 0     ANALYSIS 

Overall Roof U-Value = 
Overall Hall U-Value - 
Overall Building U-Value - 

0.142 (Btu/Hr/Sq Ft/F) 
0.312 (Btu/Hr/Sq Ft/F) 
0.269 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

10.87 (Btu/Hr/Sq Ft) 
21.36 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM  LOAD  PROFILE 

System Totals 

Perce nt  Cool ing Load     Heating Load — Cooling Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (*) 

0 -'.   5 0.2 7 92 -6,357 12 545 73.1 0 0 
5 - 10 0.3 8 110 -12,715 13 611 146.2 0 0 

10 - 15 0.5 11 145 -19,072 15 704 219.3 0 0 
15 - 20 0.6 9 119 -25,430 20 921 292.4 42 1,530 
20 - 25 0.8 5 62 -31,737 18 848 365.6 0 0 
25-30 1.0 16 217 -38,145 12 552 438.7 0 0 
30-35 1.1 9 120 -44,502 10 457 511.8 0 0 
35 - i 40 1.3 11 150 -50,860 0 0 584.9 0 0 
40 - 1 45 1.5 9 118 -57,217 0 0 658.0 0 0 
45 - ; 50 1.6 5 64 -63,575 0 0 731.1 21 765 
50-55 1.8 2 28 -69,932 0 0 804.2 0 0 
55 - I 60 1.9 0 4 -76,289 0 0 877.3 0 0 
60-65 2.1 2 27 -82,647 0 0 950.5 0 0 
65 - I 70 2.3 0 0 -89,004 0 0 1,023.6 0 0 
70 - 75 2.4 0 0 -95,362 0 0 1,096.7 0 0 
75 - 80 2.6 0 0 -101,719 0 0 1,169.8 0 0 
80 - 85 2.8 0 0 -108,077 0 0 1,242.9 0 0 
85 - 90 2.9 2 31 -114,434 0 0 1,316.0 0 0 
90 - 95 3.1 0 0 -120,792 0 0 1,389.1 0 0 
95 - 100 3.2 2 31 -127,149 0 0 1,462.2 38 1,377 
Hours Off 0.0 0 7,442 • o • 0 4,122 0.0 0 5,088 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0,0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 
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BUILDING  TEMPERATURE PROFILES 

Temperature  - - -  Zone Number 
Range     1   1   2 

(F) 

Max, Temp.   86.1 104.1 105.9 
Mo./Hr.   7 14 7 19 7 20 

Day Type     1   1   1 

Above 100 0 0 154 

95 - 100 0 465 706 

90-95 0 1,092 1,234 

85-90 0 923 992 

80 -   85 82 913 472 

75, -   80 2,457 279 114 

701-   75 879 0 384 

65 -   70 271 5,088 4,704 

60 -   65 846 0 0 

55 -   60 720 0 0 

50 -   55 780 0 0 

Bellow 50 2,725 0 0 

Min. Temp. 30.8 67.9 67.9 
Mo./Hr. 2 9 3 20 1 19 

Day Type 4 1 l 

Number of Hours 
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Jfe  MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
^P  WEATHERSTRIP & CAULKING 

N T H L Y  ENERGY 

HOT WTR HOT W DilND 

CONSUMPTION 

ELEC 

n u 

DEMAND 
Off Peak On Peak On-Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 339 233 0 
Feb 306 227 0 
March 347 147 0 
April 326 60 0 
May 498 0 0 
June 909 0 0 
July 1,317 0 0 
Aug 912 0 0 
Sept 460 0 0 
Oct 343 49 0 
Nov 327 105 0 
Dec 335 197 0 
Total 6,418 1,018 0 

Buildi ng Ener gy Consumption :    48,484 (Btu/Sq Ft/Year) Floor Area - 2,552 (Sq Ft) 
Source Energy Consumption :    78,952 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

— Monthly Consumption ■ 
. May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

338 305 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

334 
1.3 

333 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

325 
1.3 

333 
1.3 

3,995 
1.3 

1 MISC LO 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LO 
GAS 
H 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 1ISC LD 
)IL 
>K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 1ISC LD 
' STEAM 
»K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
o.o ■ 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 1ISC LD 
» H0TH20 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
o 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 jlISC LD 
f CHILL 
PK 

0 
0.0 

0 
0.0 

0 . 
0.0 

0 
.0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 :01161 
;LEC 
>K 

0 
0.0 

AIR-CLO COND COMP <15 TONS 
0    0    0 '  60 

0.0   0.0   0.0   4.2 
386 
4.4 

727 
4.5 

381 
4.4 

46 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

1,599 
4.5 

1 

1 

:Q5200 
:LEC 0 

0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
6 

0.3 
40 

0.4 . 
74 

0.4 
39 

0.4 
5 

0.4 
0 

0.0 
0 

0.0 
0 

0.0 
164 
0.4 

1 EQ5303 
£LEC 
PK 

[ 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
37 

0.3 
99 

0.3 
130 
0.3 

93 
0.3 

33 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

392 
0.3 

i {(14003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
52 

0.1 
51 

0.1 
52 

0.1 
52 

0.1 
51 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 
259 
0.1 

1 EQ2102 
P H0TH20 

r 
233 
0.4 

PURCHASED DIST 
227   147 
0.4   0.3 

. HOT WATER 
60    0 

0.2   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
49 

0.2 
105 
0.3 

197 
0.4 

1,018 
0.4 

i 95020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ELEC                    11110 0           0           0           0           111                       8 
PK                     0.0        0.0        0.0        0.0        0.0 0.0        0.0        0.0        0.0        0.0        0.0        0.0                     0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP 4 CAULKING 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    6.6  (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref. ,   Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (%) 

Cooling Equipment 

1      EQ1161  AIR-CLD COND COMP <15 TONS 5.2  78.81 

Sub Total 5.2  78.81 

Sub Total 0.0  0.00 
i 
] 
i 

Air Moving Equipment 

1 I SUMMATION OF FAN ELECTRICAL DEMAND 0.1   1.89 

3tal 0.1  1.89 

Sub Total 0.0  0.00 

"liscellaneous 

Sub T 

Lighjts 1.3 19.30 
8ase|Utilities .                                               0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 1.3 19.30 
i 

GrandiTotal 6.6 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 318 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 8ulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry 8ulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0..0742 (Lbm/cuft) 
0.2444 (Btu/lbu/F) 
1.08S2 (Btu-ain./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-nin./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14:27:31  1/20/94 
CB318 ,TM 
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AIRFLOW - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfi) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

762 

762 

762 
n 

762 

1,034 
0 

1,034 

271 
393 
664 

CAPACITY - ALTERNATIVE 4 
COMBINED ECOS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

I         Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Numbejr  Type  (Tons)  (Tons)  (Tons) 

1 PTAC 
I  RAD 

Totals 

1.9 
0.0 
1.9 

0.0 
0.0 
0.0 

0.0 
0.0 

Cooling 
Totals 
(Tons) 

1.9 
0.0 
1.9 

Main Sys. 
Capacity 

(Btuh) 

-29,165 
-41,296 
-70,461 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

The building peaked at hour 14 month 7 with a capacity of   1.8 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
COMBINED ECOS 

ENGINEERING  CHECKS 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-29,165 
-41,296 
-70,461 

System 
Numbed 

Main/ 
Auxiliary 

Main 
Main 

System 
Type 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 

Cfm/ 
Sq Ft 

0.72 
0.00 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

401.2 
0.0 

555.2 
0.0 

Btuh/ 
Sq Ft 

21.62 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

0.72 
0.00 

-27.64 
-27.59 

Floor Area 
Sq Ft 

1,055 
1,497 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > 
Outside Air --> 

Mo/Hr: 7/14 
0AD8/WB/HR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Sola' 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
SubJTotal-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNuR Sizing 
Exhaust Heat 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

678 
6,GiG 

1,080 
1,678 

0 
0 

10,896 
21,301 

486 
712 

0 
1,198 

168 
0 

3US 

nil Terminal Bypass 

Grand Total-) 22,667 

Total Capacity 

Main Clg 
Aux Clg 
Opt Verit 
Totals 

(Tons) 
1.9 
0.0 
0.0 
1.9 

(Hbh) 
22.8 
0.0 
0.0 

22.8 

Ret. Air Ret. Air 
Sensible  Latent 

(Btuh) 
0 
0 

100 
0 
0 

96 

197 

0 

0 
0 

-168 
0 

0 
0 

0 
0 

28 

(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

778 
6,9o? 
1,080 
1,774 

0 
0 

10,896 
21,498 

486 
712 

0 
1,198 

0 
0 

108 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.41 

30.5c 
4.74 
7.78 
0.00 
0.00 
47.78 
94.27 

2.13 
3.12 
0.00 
5.25 
0.00 
0.00 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 

22,804 100.00 

Mo/Hr: 7/16 
OADB: 91 

Space 
Sensible 

(Btuh) 
0 
0 

738 
6,595 
1,135 
1,573 

0 
0 

4,363 
14,404 

1,192 
484 

0 
1,677 
297 

0 

Pe 
Of 

0 
0 
4 

40 
6 
9 
0 
0 

26 
87 

7 
2 
0 

10 
1 
0 
0 
0 
0 
0 
0 
0 

rent 
Tot 

(%) 
.00 
.00 
.51 
.27 
.93 
.60 
.00 
.00 
.64 
.95 

.28 

.96 

.00 

.24 

.81 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

16,377  100.00 

Mo/Hr: 
0AD8: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-672 
0 

-6,206 
-2,849 

0 
0 

-18,904 
-28,631 

0 
0 
0 
0 

-308 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-810 
0 

-6,206 
-3,010 

0 
0 

-18,904 
-28,931 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
2.80 
0.00 
21.45 
10.41 
0.00 
0.00 

65.34 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-28,939   -28,931  100.00 

-COOLING COIL SELECTI0N- -AREAS- 
Sens Cap. 

(Mbh) 
15.9 
0.0 
0.0 

Coil Airfl 
(cfm) 

762 . 
0 
0 

Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (*) 
Deg F 
75.3 
0.0 
0.0 

Deg F 
63.5 
0.0 
0.0 

Grains 
71.0 
0.0 
0.0 

Deg F 
55.2 
0.0 
0.0 

Deg F 
53.4 
0.0 
0.0 

Grains 
59.4 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,055 
0 
0 

426 
1,234 

0 
163 

0 
13 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat! 
Humidif 
Opt Verit 
Total 

Capacity 
(Mbh) 
-29.2 

0.0 
-0.0 
0.0 
0.0 
0.0 

-29.2 

Coil Airfl 
(cfm) 

762 
0 

762 
0 
0 
0 

Ent 
Deg F 
67.7 
0.0 
67.6 
0.0 
0.0 
0.0 

Lvg 
Deg F 
102.9 

0.0 
55.1 
0.0 
0.0 
0.0 

Type . 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
271 
762 

0 
762 

0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Heating 

0 
271 
762 

0 
762 

0 
0 
0 

Clg \  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.72 

401.16 
555.17 
21.62 

3 
0.0 

0.72 
-27.64 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
55.3 
75.4 
75.3 
75.3 
75.0 
0.0 
0.0 
0.1 

Htg 
102.9 
67.4 
67.6 
67.6 
68.0 
0.0 
0.0 
0.0 
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System Block RAD RADIATION 

************************* COOLING COIL PEAK ***************************** mt CLG SPACE PEAK *** *** ♦♦++++ H :ATD G COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0AD8/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble  Of Tot * Space J Jens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    {%) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * 840 -1,086 2.63 
Glass Solar 0 c 0 0.00 * 0    0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0    0.00 * -8,492 -8,492 20.56 
Wall Cond 0 0 0 0.00 * 0    0.00 * -4 127 -4,381 10.61 
Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exposed floor 0 0 0.00 * 0   0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0    0.00 * -27,337 -27,337 66.20 
Sub Total") 0 0 0 0.00 * 0    0.00 * -40 796 -41,296 100.00 

Internal Loads * * 
Lights 
People 

0 0 0 0.00 * 0    0.00 * 0 0 0.00 
0 0 0.00 * 0    0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sub Total-") 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -1 305 0 0.00 
Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sup. f^an Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Seat Pkup 0 0 0.00 * 0.00 * 0 0.00 
0V/UN[JR Sizing 0 0 0.00 * 0    0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 

i 

0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total-) 0 0 • 0 0 0.00 * 0    0.00 * -42, 101 -41,296 100.00 

.   Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leav ing DB/WB/HR Gross Total 
"HKtHO "  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 1, 497 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 580 0  0 
Totals 0.0 0.0 Wall 1, 784     224  13 

:OIL SEL "OTTflW------ -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- - -TEMPERATURES If) — ■     ntnlina I (') 
Capacity Coil Airfl  Ent Lvg Type . Pooling Heating Clg %  OA 0.0 Type  Clg Htg 

|   (Mbh) (cfnt)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 
Main Htg   -41.3 0   0.0 0.0 Infil 0 393 Clg Cfm/Ton 0.00 Plenum   0.0 66.7 
Aux Hig    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat!     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 
Opt Veiit    0.0 

0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.0 0.0 
0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 F n 81dTD 0.0 0.0 

Total -41.3 Auxil 0 0 Htg Btuh/SqFt -27.59 Fn Frict 0.0 0.0 
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BUILDING     U - V A L U E S 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Nintr Summr Wintr (lb/ (Btu/ 
Numbe r Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 LIVING ROC?' Q.COO 0.000 0 ÖO0 o.coo 0.000 0.550 0.563 0.044 0.5<i9 17.8 6.33 
2 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 10.6 4.71 
3 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.609 0.625 0.044 0.549 21.3 7.31 
4 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 33.4 10.40 
5 STUDY 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 25.9 8.69 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 
System   1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 

1 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 17.8 6.33 
! DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 10.6 4.71 
S BEDROOM 0.000 0.000 0.000 0.000 0.027 0.609 0.625 0.044 0.549 21.3 7.31 
i   BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 33.4 10.40 
i STUDY 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 25.9 8.69 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.030 0.582 0.596 0.044 0.549 20.7 7.20 
> KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 18.8 6.56 
' LAUNDRY 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.549 41.8 11.78 
) BEDROOM 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.549 18.8 6.78 
) BATH 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.044 0.000 26.9 8.93 

1 ) BATH 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.044 0.000 22.9 8.03 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.028 0.566 0.579 0.044 0.549 21.1 7.28 
Syste i   2 Total/Ave. 0.000 0.000 0.000 0.000 0.029 0.577 0.591 0.044 0.549 20.8 7.22 
Build ng 0.000 0.000 0.000 0.000 0.030 0.579 0.593 0.044 0.549 20.7 7.21 
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BUILDING AREAS 
COMBINED ECOS 

ALTERNATIVE 4 

BUILDING     AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Min Net Nail 

Room Duplicate Room Area Area Area Area /Rf Area Area /Ml Area 
Numbe r Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 LIVING ROCH 254 -\ZA 0 0 0 0 0 33 11 279 
2 DINING ROOM 209 209 0 0 0 0 0 48 35 89 
3 BEDROOM 248 248 0 0 0 0 82 48 15 282 
4 BEDROOM 116 116 0 0 0 0 116 25 11 195 
5 STUDY 228 228 0 0 0 0 228 9 4 227 

Zone I Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
System   1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 

1 LIVING ROOM 254 254 0 0 0 0 0 33 11 279 
1 DINING ROOM 209 209 0 0 0 0 0 48 35 89 
5 BEDROOM 248 248 0 0 0 0 82 48 15 282 
i   BEDROOM 116 116 0 0 0 0 116 25 11 195 
5 STUDY 228 228 0 0 0 0 228 9 4 227 

Zone 1 Total/Ave. 1,055 0 0 0 0 426 163 13 1,071 
5 KITCHEN 175 175 0 0 0 0 0 18 8 209 
1   LAUNDRY 22 22 0 0 0 0 0 10 11 74 
3 BEDROOM 157 157 0 0 0 0 66 22 15 128 
)   BATH 41 41- 0 0 0 0 41 ' 8 16 44 

1 ) BATH 47 47 0 0 0 0 47 4 10 34 
Zone 2 Total/Ave. 442 0 0 0 0 154 62 11 489 
Systei n   2 Total/Ave. 1,497 0 0 0 0 580 224 13 1,560 
Build ng 2,552 0 0 0 0 1,006 387 13 2,631 

ASHRAf 90 ANALYSIS - ALTERNATIVE 4 
COMBINED ECOS 

A S H R A E     9 0     ANALYSIS 

Overall Roof U-Value = 
Overall «all U-Value : 
Overall Building U-Value : 

0.030 (8tu/Hr/Sq Ft/F) 
0.113 (Btu/Hr/Sq Ft/F) 
0.092 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  1.51 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  12.40 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  — Cooling Load Heating Load  
Design    Cap. Hours Hours    Capacity  Hours Hours 

Load   (Ton)   (*) (Btuh)   (I) 

0 - ; 5    0.1    7   83     -3,523    13  550 
5 - 10    0.2    12  144     -7,046   14  598 

10 - 15 0.3 6 72 -10,569 19 822 
15 - 20 0.4 4 47 -14,092 21 922 
20 - 25 0.5 16 194 -17,615 17 733 
25 - 30 0.6 13 166 -21,138 12 528 
30 - 35 0.7 8 104 -24,661 5 212 
35 - 40 0.8 7 93 -28,184 0 0 
40 - 45 0.9 10 128 -31,708 0 0 
45 - 50 1.0 7 87 -35,231 0 0 
50 - 55 1.0 2 20 -38,754 0 0 
55 - 60 1.1 4 51 -42,277 0 0 
60 - 65 1.2 0 0 -45,800 0 0 
65 - 70 1.3 0 0 -49,323 0 0 
70 - 75 1.4 0 0 -52,846 0 0 
75 - 80 1.5 0 0 -56,369 0 0 
80 - 85 1.6 0 0 -59,892 0 0 
85 - 90 1.7 0 0 -63,415 0 0 
90 - 95 1.8 0 0 -66,938 0 0 
95 - 00 1.9 5 62 -70,461 0 0 
Hours Off    0.0    0 7,509       • 0 '   0 4,395 

Cooling Airflow   Heating Airflow 
Cap. Hours Hours Cap. Hours Hours 
(Cfm) (*) (Cfm) (*) 

38.1 0 0 0.0 0 0 
76.2 0 0 0.0 0 0 

114.4 0 0 0.0 0 0 
152.5 42 1,530 0.0 0 0 
190.6 0 0 0.0 0 0 
228.7 0 0 0.0 0 0 
266.8 0 0 0.0 0 0 
304.9 0 0 0.0 0 0 
343.1 0 0 0.0 0 0 
381.2 21 765 0.0 0 0 
419.3 0 0 0.0 0 0 
457.4 0 0 0.0 0 0 
495.5 0 0 0.0 0 0 
533.6 0 0 0.0 0 0 
571.8 0 0 0.0 0 0 
609.9 0 0 0.0 0 0 
648.0 0 0 0.0 0 0 
686.1 0 0 0.0 0 0 
724.2 0 0 0.0 0 0 
762.3 38 1,377 0.0 0 0 

0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
COMBINED ECOS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  —    Zone Number 
Range 1        1        2 

(F) 

Max. Temp. 83.0 108.1 112.4 
Mo./Hr. 7 14 8 20 8 21 
Day Type     1   1   1 

Above 100 0 1,584 2,508 
95 - 100 0 1,043 420 
90-95 0 339 151 
85-90 0 420 341 
80 -   85 31 286 252 
75,-   80 3,000 0 68 
701-   75 641 68 494 
65 -   70 297 5,020 4,526 
601 -   65 895 0 0 
55i-   60 653 0 0 
50 j-   55 671 0 0 
Below 50 2,572 0 0 

1in. Temp. 34.4 67.9 67.9 
flA./Hr. 2 9 3 20 1 19 

Day' Type 4 1 1 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 
   MONTHLY  ENERGY  CONSUMPTIO 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov j 
Dec I 
Total 

ELEC DEMAND HOT WTR HOT N DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

338 118 0 
306 120 0 
347 75 0 
326 26 0 
401 0 0 
706 0 0 
989 0 0 
721 0 0 
382 0 0 
342 11 0 
326 47 0 
334 96 0 

5,518 492 0 

Building Energy Consumption 
Source Energy Consumption 

I 

26,664 (Btu/Sq Ft/Year) 
47,853 (Btu/Sq Ft/Year) 

Floor Area 2,552 (Sq Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION 

Ret 
Num 

-quip 
lode Jan Feb Mar Apr 

-- Mont 
May 

hly Consumption • 
June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

338 
1.3 

305 346 
1.3 

325 
1.3 

342 
1.3 

334 
1.3 

333 
1.3 

346 
1.3 

325 
1.3 

342 
1.3 

325 
1.3 

333 
1.3 

3,995 
1.3 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 

r 
3 MISC LD 

OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 

f 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 ' 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 jlISC LD 
P H0TH20 
P;K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 jlISC LD 
f CHILL 
PK 

I 

0 
0.0 

0 
0.0 

o. 
0.0 

• 0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 

1 

;Q1161 

:LEC 0 
0.0 

AIR-CLD COND COM? <15 
0    0    0 

0.0   0.0   0.0 

TONS 
11 

2.3 
224 
2.5 

438 
2.6 

231 
2.6 

11 
2.5 

0 
0.0 

0 
0.0 

0 
0.0 

915 
2.6 

1 
1 
f 

:Q520ö 

:LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
1 

0.1 
23 

0.2 
44 

0.3 
24 

0.2 
1 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
94 

0.3 

1 EQ5303 
E^LEC 
PK 

i 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
20 

0.3 
99 

0.3 
146 
0.3 

93 
0.3 

18 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

375 
0.3 

1 EQ4003 
tilt 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
27 

0.1 
26 

0.1 
27 

0.1 
27 

0.1 
26 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 
135 
0.1 

1 E 
[ 

F 

Q2102 
> H0TH20 

K 

118 
0.2 

PURCHASED DIST 
120    75 
0.2   0.2 

. HOT WATER 
26    0 

0.1   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
11 

0.1 
47 

0.2 
96 

0.2 
492 
0.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 



Trane: Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 47 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

ELEC        1110 0    0    0    0    0    0    11         4 • 
PK        0.0   0.0   0.0   0.0 0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0        0.0 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 48 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
COMBINED ECOS >•: 

T I L I T Y  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    4.5  (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (I) 

Cooling Equipment 

1      E01161  AIR-CLD COND COMP <15 TONS 3.2  70.23 

Sub Total 3.2  70.28 

Sub Total 0.0  0.00 

i 
Air Moving Equipment 

1 ! SUMMATION OF FAN ELECTRICAL DEMAND         0.1 1.45 

Sub Total 0.1 1.45 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 1.3  28.28 
Base Utilities . 0.0  0.00 
Misc Equipment • 0.0  0.00 

Sub Total 1.3  28.28 
i 

Grand'Total ' 4.5 100.00 



Building 321 

Trace Input File 

933702 



LINE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

CONTENTS OF : E:\CB321.TM 

JOB - 1 
01/ENERGY SAVINGS OPPORTUNITY STUDY 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARMY 
01/BENATEC ASSOCIATES 
01/BUILDING 321 
08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 
11///Z0NE 
LOAD - 1 
19/1/BASE BUILDING 
20/1/1/DINING ROOM/181/1/1/.8/.39/10 
20/2/1/LIVING ROOM/539/1/1/.8/.39/10 
2 0/3/1/MASTER BEDROOM/285/1/1/.8/.39/8 
20/4/1/BEDROOM/157/1/1/0//.8.5 
20/5/1/3RD FLOOR/160/1/1/0//9 
20/6/2/KITCHEN/156/1/1/.8/.39/10 
20/7/2/BACK PORCH/59/1/1/0//10 
20/8/2/BATH/90/1/1/.8/.39/8.5 
20/9/2/BEDROOM/148/1/1/0//8.5 
20/1O/2/STAIRS/17 0/1/1/O//17 
20/11/2/BATH/7 6/1/1/0//9 
21/M////CBLQTX///CBLQTX 
22/4/1/YES////199 
22/5/1/YES////200 
22/7/1/YES////200 
22/9/1/YES////199 
22/10/1/NO/13/6//200 
22/11/1/YES////200 
24/1/1/12.5/9//167/17 
24/1/2/14.5/9//167/107 
24/2/1/19/9//167/17 
24/2/2/19/9//167/197 
24/2/3/28/9//167/287 
24/3/1/19/8.5//167/17 
24/3/2/17.5/8.5//167/107 
24/4/1/14/8.5//167/287 
24/4/2/12.5/8.5//167/17 
24/5/1/7/7.1//167/17 
24/6/1/13/9//167/107 
24/7/1/5/9//167/107 
24/7/2/11.75/9//167/197 
24/7/3/5/9//167/287 
24/8/1/10/8.5//167/107 
24/8/2/9/8.5//167/197 
24/9/1/12.5/8.5//167/197 
24/9/2/13/8.5//167/287 
24/10/1/6/16//167/197 
25/1/1/5.5/3/1/.55/.57 

55/.57 
55/.57 
55/.57 
55/. 57 

55/.57. 
55/.57 

25/1/2/5.5/3/1/ 
25/2/1/5.5/3/1/ 
25/2/2/5.5/3/1/ 
25/2/3/5.5/3/2/ 
25/3/1/5/3/2/ 
25/3/2/5/3/1/ 
25/4/1/5/3/1/.55/.57 
25/4/2/5/3/1/.55/.57 



CONTENTS OF : E:\CB321.TM 
LINE 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
7 9 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
10 7 
108 
109 
110 
111 
112 
113 
114 
115 
116 

25/5/1 
25/6/1 
25/7/2 
25/8/1 
25/8/2 
25/9/1 
25/9/2 
25/10/ 
2 6 / M / C 
27/M/5 
29/1// 
29/2// 
29/3// 
29/4// 
29/5// 
29/6// 
29/7// 
29/8// 
29/9// 
29/10/ 
29/11/ 
31/5/1 
31/10/ 
31/11/ 
SYSTEM 
39/1/B 
40/1/P 
41/1/1 
42/1/ . 
45/1/C 
40/2/R 
41/2/1 
45/2/0 
E Q UIP M 
59/1/C 
60/1/1 
62/1/E 
65/1/1 
67/1/E 
69/1/E 
LOAD - 
19/2/W 
20/1/1 
20/2/1 
20/3/1 
20/4/1 
20/5/1 
20/6/2 
20/7/2 
20/8/2 
20/9/2 
20/10/ 
20/11/ 
21/M// 
22/4/1 
22/5/1 
22/7/1 
22/9/1 

/2.5/ 
/4.2/ 
/10.8 
/4.3/ 
/3.3/ 
/5/3/ 
/5/3/ 
1/20/ 
BLQP/ 
05/SF 
///•2 

///•2 
///•2 
///.2 
///.2 
///// 
///// 
///// 
///// 
///// 
///// 
/36/7 
1/16/ 
1/18/ 
- 1 

ASE B 
TAC 

/l 
2 
BLQCL 
AD 
/2 
FF/OF 
ENT - 
ARLIS 
/PKPL 
Q1161 
//2/2 
Q2102 
Q4O03 
2 

ALL £ 
/DINI 
/LIVI 
/MAST 
/BEDR 
/3RD 
/KITC 
/BACK 
/BATH 
/BEDR 
2/STA 
2/BAT 
//CBL 
/YES/ 
/YES/ 
/YES/ 
/YES/ 

1.7/2/.55/.57 
3/1/.55/.57 
/1/1/1.04/1 
3/1/.55/.57 
2.5/1/.55/.57 
1/.55/.57 
1/.55/.57 
1/1/.61/.88 
CBLQL/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
-PERS/230/190/.5/WATT-SF/INCAND 
9/CFM-SF/.29/CFM-SF 

29/CFM-SF 
29/CFM-SF 
29/CFM-SF 

-SF 29/CFM- 

9/CFM-SF/ 
9/CFM-SF/ 
9/CFM-SF/ 
9/CFM-SF/ 
.29/CFM-SF 
•29/CFM-SF 
.29/CFM-SF 
.29/CFM-SF 
/.29/CFM-SF 
/. 29/CFM-SF 
//162/SINE-FIT/95/40 
7//162/SINE-FIT/95/40 
7//162/SINE-FIT/95/40 

UILDING 

G/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

F/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
1 
LE///BASE BUILDING 
ANT/1/1 
/5 

/I 

ROOF INSULATION 
NG ROOM/181/1/1/.8/.39/10 
NG ROOM/539/1/1/.8/.39/10 
ER BEDROOM/285/1/1/.8/.39/8 
00M/157/1/1/0//8.5 
FLOOR/160/1/1/0//9 
HEN/156/1/1/.8/.39/10 
PORCH/59/1/1/0//10 
/90/1/1/.8/.39/8.5 
OOM/148/1/1/0//8.5 
IRS/170/1/1/0//17 
H/76/1/1/0//9 
QTX///CBLQTX 
///199 
///200 
///200 
///199 



CONTENTS OF : E:\CB321.TM 
# LINE 

117 22/10/1/NO/13/6//200 
118 22/11/1/YES////200 
119 24/1/1/12.5/9//126/17 
120 24/1/2/14.5/9//126/107 
121 24/2/1/19/9//126/17 
122 24/2/2/19/9//126/197 
123 24/2/3/28/9//126/287 
124 24/3/1/19/3.5//126/17 
125 24/3/2/17.5/8.5//126/107 
126 24/4/1/14/8.5//126/287 
127 24/4/2/12.5/8.5//126/17 
128 24/5/1/7/7.1//126/17 
129 24/6/1/13/9//126/107 
130 24/7/1/5/9//126/107 
131 24/7/2/11.75/9//126/197 
132 24/7/3/5/9//126/287 
133 24/8/1/10/8.5//126/107 
134 24/8/2/9/8.5//126/197 
135 24/9/1/12.5/8.5//126/197 
136 24/9/2/13/8.5//126/287 
137 24/10/1/6/16//126/197 
138 25/1/1/5.5/3/1/.55/.57 
139 25/1/2/5.5/3/1/.55/.57 
140 25/2/1/5.5/3/1/.55/.57 
141 25/2/2/5.5/3/1/.55/.57 
142 25/2/3/5.5/3/2/.55/.57 
143 25/3/1/5/3/2/.55/.57 
144 25/3/2/5/3/1/.55/.57 
145 25/4/1/5/3/1/.55/.57 
146 25/4/2/5/3/1/.55/.57 
147 25/5/1/2.5/1.7/2/.55/.57 
148 25/6/1/4.2/3/1/.55/.57 
149 25/7/2/10.8/1/1/1.04/1 
150 25/8/1/4.3/3/1/.55/.57 
151 25/8/2/3.3/2.5/1/.55/.57 
152 25/9/1/5/3/1/.55/.57 
153 25/9/2/5/3/1/.55/.57 
154 25/10/1/20/1/1/.61/.88 
155 26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 
156 27/M/505/SF-PERS/23O/19 0/.5/UATT-SF/INCANO 
157 29/1/////.2 5/CFM-SF/.2 5/CFM-SF 
158 29/2/////.25/CFM-SF/.25/CFM-SF 
159 29/3/////.25/CFM-SF/.25/CFM-SF 
160 29/4/////.25/CFM-SF/.25/CFM-SF 
161 29/5/////.25/CFM-SF/.25/CFM-SF 
162 29/6///////.25/CFM-SF 
163 29/7///////.25/CFM-SF 
164 29/8///////.25/CFM-SF 
165 29/9///////.25/CFM-SF 
166 29/10///////.25/CFM-SF 
167 29/11///////.25/CFM-SF 
168 31/5/1/36/7//162/SINE-FIT/95/40 
169 31/10/1/16/7//162/SINE-FIT/95/40 
170 31/11/1/18/7//162/SINE-FIT/95/40 
171 SYSTEM   -   2 
172 39/2/UIALL    fi   ROOF   INSULATION 
173 40/1/PTAC 
174 41/1/1/1 



CONTENTS OF : E:\CB321.TM 
LINE #  
175 42/1/.2 
176 45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
177 40/2/RAD 
178 41/2/1/2 
179 45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
180 EQUIPMENT - 2 
181 59/2/CARLISLE///WALL & ROOF INSULATION 
182 60/1/1/PKPLANT/l/l 
183 62/1/EQ1161/5 
184 65/1/1//2/2 
185 67/1/EQ2102/1 
186 69/1/EQ4003 
187 LOAD - 3 
188 19/3/WEATHERSTRIP S CAULKING 
189 20/1/1/DINING ROOM/181/1/1/.8/.39/l0 
190 20/2/1/LIVING ROOM/539/l/l/.8/.39/l0 
191 20/3/1/MASTER BEDROOM/285/1/1/.8/.39/8 . 5 
192 20/4/1/BEDR00M/157/1/1/0//8.5 
193 20/5/1/3RD FLOOR/l60/l/l/O//9 
194 2O/6/2/KITCHEN/156/1/1/.8/.39/10 
195 20/7/2/BACK PORCH/59/1/1/0//l0 
196 20/8/2/BATH/90/1/1/.8/.39/8.5 
197 2O/9/2/BEDROOM/148/1/1/0//8.5 
198 2O/10/2/STAIRS/170/1/1/0//17 
199 20/11/2/BATH/76/1/1/0//9 
200 21/M////CBLQTX///CBLQTX 
201 22/4/1/YES////199 
202 22/5/1/YES////200 
203 22/7/1/YES////200 
204 22/9/1/YES////19 9 
205 22/10/1/NO/13/6//200 
206 22/11/1/YES////200 
207 24/1/1/12.5/9//167/17 
208 24/1/2/14.5/9//167/10/ 
209 24/2/1/19/9//167/17 
210 24/2/2/19/9//167/197 
211 24/2/3/28/9//167/287 
212 24/3/1/19/8.5//167/17 
213 24/3/2/17.5/8.5//167/107 
214 24/4/1/14/8.5//167/287 
215 24/4/2/12.5/8.5//167/17 
216 24/5/1/7/7.1//167/17 
217 24/6/1/13/9//167/107 
218 24/7/1/5/9//167/107 
219 24/7/2/11.75/9//167/197 
220 24/7/3/5/9//167/287 
221 24/8/1/10/8.5//167/107 
222 24/8/2/9/8.5//167/197 
223 24/9/1/12.5/8.5//167/197 
224 24/9/2/13/8.5//167/287 
225 24/10/1/6/16//167/197 
226 25/1/1/5.5/3/1/.55/.57 
227 25/1/2/5.5/3/1/.55/.57 
228 25/2/1/5.5/3/1/.55/.57 
229 25/2/2/5.5/3/1/.55/..57 
230 25/2/3/5.5/3/2/.55/.57 
231 25/3/1/5/3/2/.55/.57 
232 25/3/2/5/3/1/.55/.57 



LINE # 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
2 45 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

CONTENTS OF : E:\CB321.TM 

25/4/1/5/3/1/.55/.57 
25/4/2/5/3/1/.55/.57 
25/5/1/2.5/1.7/2/.55/.57 
25/6/1/4.2/3/1/.55/.57 
25/7/2/10. 8/1/1/1. Ö4/1 
25/8/1/4.3/3/1/.55/.57 
25/8/2/3.3/2.5/1/.55/.57 
25/9/1/5/3/1/.55/.57 
25/9/2/5/3/1/.55/.57 
25/10/1/20/1/1/.61/.88 
26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 
27/M/505/SF-PERS/230/190/.5/IJATT-SF/INCAND 
29/1/////.24/CFM-SF/.24/CFM-SF 

24/CFM- 
24/CFM- 
24/CFM- 
24/CFM- 

-SF 
•SF 
•SF 
•SF 

29/2/////.24/CFM-SF/. 
29/3/////.24/CFM-SF/. 
29/4/////.24/CFM-SF/. 
29/5/////.24/CFM-SF/. 
29/6///////.24/CFM-SF 
29/7///////.24/CFM-SF 
29/8///////.24/CFM-SF 
29/9///////.24/CFM-SF 
29/10///////.24/CFM-SF 
29/ll///////.24/CFM-SF 
31/5/1/36/7//162/SINE-FIT/95/40 
31/10/1/16/7//162/SINE-FIT/95/40 
31/11/1/18/7//162/SINE-FIT/95/40 
SYSTEM - 3 
39/3/WEATHERSTRIP fi CAULKING 
40/1/PTAC 
41/1/1/1 
42/1/.2 
45/1/CBLQCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/RAD 
41/2/1/2 
45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 3 
59/3/CARLISLE///UEATHERSTRIP & CAULKING 
60/1/1/PKPLANT/l/l 
62/1/EQ1161/5 
65/1/1//2/2 
67/1/EQ2102/1 
69/1/EQ4003 
LOAD - 4 
19/4/COMBINED 
20/1/1/DINING 
20/2/1/LIVING 
20/3/1/MASTER 

8/ 
8/ 

ECOS 
ROOM/181/1/1/ 
ROOM/539/1/1/ 
BEDROOM/285/1/1/ 

20/4/1/BEDROOM/157/1/1/0//8.5 
20/5/1/3RD FLOOR/160/1/1/O//9 
20/6/2/KITCHEN/156/1/1/.8/.39/10 
20/7/2/BACK PORCH/59/1/1/0//1O 
20/8/2/8ATH/90/1/1/.8/.39/8.5 
20/9/2/BEDROOM/148/1/1/O//8.5 
20/10/2/STAIRS/170/1/1/0//17 
20/11/2/BATH/76/1/1/0//9 
21/M////CBLQTX///CBLQTX 
22/4/1/YES////199 
22/5/1/YES////200 

39/10 
39/10 
8/.39/8.5 



CONTENTS OF : E:\CB321.TM 
LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 

22/7/ 
22/9/ 
22/10 
22/11 
24/1/ 
24/1/ 
24/2/ 
24/2/ 
24/2/ 
24/3/ 
24/3/ 
24/4/ 
24/4/ 
24/5/ 
24/6/ 
24/7/ 
24/7/ 
24/7/ 
24/8/ 
24/8/ 
24/9/ 
24/9/ 
24/10 
25/1/ 
25/1/ 
25/2/ 
25/2/ 
25/2/ 
25/3/ 
25/3/ 
25/4/ 
25/4/ 
25/5/ 
25/6/ 
25/7/ 
25/8/ 
25/8/ 
25/9/ 
25/9/ 
25/10 
26/M/ 
27/M/ 
29/1/ 
29/2/ 
29/3/ 
29/4/ 
29/5/ 
29/6/ 
29/7/ 
29/8/ 
29/9/ 
29/10 
29/11 
31/5/ 
31/10 
31/11 
SYSTE 
39/4/ 

1/YES 
1/YES 
/1/NO 
/1/YE 
1/12. 
2/14. 
1/19/ 
2/19/ 
3/28/ 

1/19/ 
2/17. 
1/14/ 
2/12. 
1/7/7 
1/13/ 
1/5/9 
2/11. 
3/5/9 
1/10/ 
2/9/8 
1/12 . 
2/13/ 
/1/6/ 
1/5.5 
2/5 
1/5 
2/5 
3/5 
1/5/3 
2/5/3 
1/5/3 
2/5/3 
1/2.5 
1/4 .2 
2/10. 
1/4.3 
2/3.3 
1/5/3 
2/5/3 
/1/20 
CBLQP 
505/S 

////• 
////• 
////• 
////• 
////• 
///// 
///// 
///// 
///// 
///// 
///// 
1/36/ 
/1/16 
/1/18 
M - 4 
COMBI 

////2 
tun 
/13/6 
S//// 
5/9// 
5/9// 
9//12 
9//12 
9//12 
8.5// 
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ENERGY SAVINGS OPPORTUNITY STUDY 

CARLISLE BARRACKS, PA 

DEPARTMENT OF THE ARMY 

BENATEC ASSOCIATES 

BUILDING 321 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: |  29.2 (in. Hg) 

Summer Clearness Number: i  1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: |   92 (F) 
Summer Design Wet Bulb: I   72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: j  0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: I 0.2444 (Btu/lbn/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor; 14,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May  >,        To September 

System Simulation Period: January    To December 

Cooling Load Methodology: 'CLTO/CLF (Transfer Function Method) 

Tine/Date Program was Run: 

Dataset Name: 
12:25:10       1/24/94 

CB321 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

EH sue 
Airflow Qua (Design ntities) 

System System 
Number  Type 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

";;- 

1 PTAC 
2 RAD 

Totals 

0 
0 
0 

1,484 
0 

1,484 

1,484 
0 

1,484 

1,897 
0 

1,897 

412 
641 

1,053 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

. ^..,:.l 

(Design Capacity Quantities) 

System System 
Number  Type 

Main Sys. Aux. Sys. Opt. Vent 
Capacity Capacity Capacity 

(Tons)  (Tons)  (Tons) 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

Aux. Sys. 
Capacity 

(Btuh) 

Preheat 
Capacity 

(Btuh) 

neaiing — 
Reheat 

Capacity 
(Btuh) 

Humidif. 
Capacity 

(Btuh) 

Opt. Vent 
Capacity 

(Btuh) 

Heating 
Totals 
(Btuh) 

• 

1 PTAC 
2 RAD 

Totals 

3.4 
0.0 
3.4 

0.0  i 
0.0 
0.0 

0.0 
0.0 
0.0 

3.4 
0.0 
3.4 

-58,107 
-90,309 

-148,415 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

-58,107 
-90,309 
-148,415 

The building peaked at hour 16 month 7 with a capacity of   3.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 1  j 
BASE BUILDING 

G I N E E RING CHECK  1 N 

Perceiit — Heat — tool ing  mg — 
System   Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ 8tuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft 'Sq Ft Sq Ft Sq Ft 

1 Main PTAC . o.do • 1.12 436.5 388.8 30.86 1.12 -43.95 1,322 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -44.69 2,021 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

System 1 Peak PTAC 

****************** 

Peaked at Time —> 
Outside Air "> 

******* COOLING COIL 
Mo/Hr: 

OADB/WB/HR: 

- PACKAGED TERMINAL AIR COND. 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Se 
Envelope Loads 

Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total--) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat PkuD 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Byoass 

Grand Total-) 

Space 
ns.+Lat. 

(Btuh) 
0 
0 

576 
6,842 
1,286 

12,639 
164 

0 
15.941 
37,448 

1,268 
835 

0 
2,103 

357 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

1,039 

1,039 

0 

0 
0 

-357 
0 

7/16 
91/ 73/ 98.0 

Ret. Air 
Latent 
(Btuh) 

0 

Net 
Total 
(Btuh) 

0 
0 

576 
6,842 
1,286 

13,678 
164 

0 
15,941 
38,487 

1,268 
835 

0 
2,103 

0 
0 

211 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
1.41 

16.77 
3.15 

33.52 
0.40 
0.00 
39.07 
94.33 

3.11 
2.05 
0.00 
5.16 
0.00 
0.00 
0.52 
0.00 
0.00 
0.00 
0.00 
0.00 

39,909 682 40,801 100.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

599 
7,707 
1,153 

13,690 
164 

0 
5,832 

29,144 

1,312 
426 

0 
1,738 

452 
0 

7/17 
89 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
1.91 

24.59 
3.68 

43.69 
0.52 
0.00 
18.61 
93.01 

4.19 
1.36 
0.00 
5.55 
1.44 
0.00 
0.00 
0.00 

■ 0.00 
0.00 
0.00 
0.00 

.31,334  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-568 
0 

-6,575 
-19,941 

-229 
0 

-28,725 
-56,037 

0 
0 
0 
0 

-577 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 

.0 
-568 

0 
-6,575 

-21,587 
-229 

0 
-28,725 
-57,683 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.98 
0.00 
11.40 
37.42 
0.40 
0.00 
49.80 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-56,614 -57,683 100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

3.4 
0.0 
0.0 
3.4 

(Mbh) 
40.8 
0.0 
0.0 

40.8 

Sens Cap. 
(Mbh) 
31.1 
0.0 
0.0 

Coil Airfl 
(cfm) 

1,484 
0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 
75.5  62.6  66.5 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR   Gross Total   Glass (sf) (t) 
Deg F 
55.5 
0.0 
0.0 

Deg F 
53.2 

' 0.0 
0.0 

Grains 
58.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,322 
252 

0 
317 

1,422 
0 

183 
0 

13 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-58.1 

0.0 
-0.0 
0.0 
0.0 
0.0 

-58.1 

Coil Airfl 
(cfm) 
1,484 

0 
1,484 

0 
0 
0 

Ent 
Deg F 
67.1 
0.0 

67.1 
0.0 
0.0 
0.0 

Lvg 
Deg F 
103.1 

0.0 
55.5 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
412 

1,484 
0 

1,484 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)~ 
Heating 

0 
412 

1,484 
0 

1,484 
0 
0 

Clg * OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg i OA 
Htg Cfm/SqFt 

0.0 
1.12 

436.50 
388.81 
30.86 

3 
0.0 
1.12 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
55.6 
75.6 
75.5 
75.5 
75.0 
0.0 
0.0 

Htg 
103.1 
66.8 
67.1 
67.1 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -43.95  Fn Frict 0.1  0.0 
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System 2 Block RAO RADIATION 

tunnntntnntntnn COOLING COIL PEAK ttnntnnnmtwnnnn m*  CLG SPACE PEAK *** *** ****** H iATING COIL PEAK « ****** 

Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> 0AD8/WB/HR: 0/ 0/ 0.0 * OADB:  0 * OADB:  4 

Space Ret. Ait Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh (Btuh) (Btuh! (*) * (Btuh)    (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 C 0 0.00 t 0   0.00 * 0      0 0.00 
Skylite Cond 0 C 0 0.00 * 0   0.00 * 0      0 0.00 
Roof Cond 0 c 0 0.00 * 0   0.00 * -1 234   -1,234 1.37 
Glass Solar 0 c 0 0.00 * 0   0.00 * 0      0 0.00 
Glass Cond 0 c 0 0.00 * 0   0.00 * -10,422   -10,422 11.54 
Wall Cond 0 c 0 0.00 * 0   0.00 * -31 588   -33,588 37.19 
Partition 0 0 0.00 * 0   0.00 * 446     -446 0.49 
Exposed Floor 0 0 0.00 * 0    0.00 * 0      0 0.00 
Infiltration 0 0 0.00 * 0   0.00 * -44 620   -44,620 49.41 
Sub Total-) 0 c 0 0.00 * 0    0.00 * -88 309   -90,309 100.00 

Internal Loads * * 
Lights 0 

\ 
0 0.00 * 0   0.00 * 0      0 0.00 

People 0 0 0.00 * 0   0.00 * 0      0 0.00 

Misc 0 c 0 0 0.00 * 0   0.00 * 0      0 0.00 
Sub Total-) 0 Ü 0 0 0.00 t 0    0.00 * 0      0 0.00 

Ceiling Load 0 fl 0 0.00 * 0   0.00 * -3 111      0 0.00 
Outside Air 0 q 0 0 0.00 * 0   0.00 * 0      0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat c 0 0.00 * 0.00 * 0 0.00 
Duct Heat PkuD ( 0 0.00 * ■ 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0   0.00 % 0      0 0.00 
Exhaust Heat c 0 0 0.00 * 0.00 t 0 0.00 
Terminal Bypass <\ 0 0 0.00 * 

$ 
0.00 t 

% 
0 0.00 

Grand Total—) 0 ( 0 

LING COIL S 
Coil Airfl 

0 0.00 * 0   0.00 t -91, 420   -90,309 100.00 

Total Capacity Sens Cap. Enterinc ] DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf] (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 2,021 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Part 490 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 ' 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 Roof 678 0  0 
Totals    0.0 0.0 . Wall 2,209     277  13 

--TEMPERATURES (F)— 
Type  Clg  Htg Capacity Coil Airfl Ent Lvg Type Cooling  Heating Clg * OA 0.0 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfra/Sqft 0.00 SADB    0.0 68.1 

Main Htg   -90.3 0   0.0 0.0 Infil 0 641 Clg Cfm/Ton 0.00 ■Plenum  0.0 65.0 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return  0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg 8tuh/Sqft 0.00 Ret/OA  . 0.0 68.0 

Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0  o.o 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 RIB Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total     -90.3 Auxil 0 0 Htg Btuh/SqFt -44.69 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING U-VALUES 

— Room U-Val ues Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 17.3 6.25 

2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.5 5.85 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.1 5.74 

4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.272 0.000 32.3 10.03 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.272 0.000 36.1 11.72 

Zone 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

System 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 17.3 6.25 

2 LIVING ROOM 0.000 0.000 
0.000 

0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.5 5.85 
3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.1 5.74 

4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.272 0.000 32.3 10.03 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.272 0.000 36.1 11.72 

Zone 1 Total/Ave. 0.032 o.ooq 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

6 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 12.6 5.17 

7 BACK PORCH 0.000 o.ooo 0.000 0.000 0.033 1.040 1.086 0.272 0.000 49.1 13.92 

8 BATH 0.000 0.000 0.000 C.000 0.000 0.550 0.563 0.272 0.568 21.1 7.12 

9 BEDROOM 0.000 o.ooo| 0.000 0.000 0.023 0.550 0.563 0.272 0.000 32.5 10.07 
10 STAIRS 0.032 0.000 0.000 0.000 0.033 0.610 0.625 0.272 0.000 22.5 7.94 

11 BATH 0.032 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 34.4 11.37 

Zone 2 Total/Ave. 0.032 o.ooo; 0.000 0.000 0.029 0.619 0.636 0.272 0.568 25.8 8.55 
System 2 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.573 0.587 0.272 0.568 22.1 7.59 
Building 0.032 0.000 0.000 0.000 0.028 0.564 0.578 0.272 0.568 21.3 7.39 
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BUILDING AREAS 
BASE BUILDING 

ALTERNATIVE 1 

BUILDING AREAS 

Number Description 

Floor Total 
Number of Area/Dupl Floor Partition 
Duplicate    Room Area Area 
Fir Rm   (sqft) (sqft) (sqft) 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (%) (sqft) 

Window Kin Net Hall 
Area /HI   Area 

(sqft) (%)      (sqft) 

1 DINING ROOM 
2 LIVING ROOM 
3 MASTER BEDROOM 
4 8EDRQ0M 
5 3RD FLOOR 

Zone 1 Total/Ave. 
System   1 Total/Ave. 

1 DINING ROOM 
2 LIVING ROOM 
3 MASTER BEDROOM 
4 BEDROOM 
5 3RD FLOOR 

Zone    1 Total/Ave. 
6 KITCHEN 
7 BACK PORCH 
8 BATH 
9 BEDROOM 

10 STAIRS 
11 8ATH 

Zone 2 Total/Ave. 
System 2 Total/Ave. 
Building 

181 
539 
285 
157 
160 

181 
539 
285 
157 
160 

156 
59 
90 

148 
170 
76 

181 
539 
285 
157 
160 

1,322 
1,322 

181 
539 
285 
157 
160 

1,322 
156 
59 
90 

148 
170 
76 

699 
2,021 
3.343 

0 
0 
0 
0 

252 
252 
252 

0 
0 
0 
0 

252 
252 

0 
0 
0 
0 

112 
126 
238 
490 
742 

0 0 0 33 14 210 
0 0 0 66 11 528 
0 0 0 45 15 265 
0 0 157 30 13 195 
0 0 160 9 17 41 
0 0 317 183 13 1,240 

0 0 317 183 13 1,240 

0 0 0 33 14 210 
0 0 0 66 11 528 
0 0 0 45 15 265 
0 0 157 30 13 195 
0 0 160 9 17 41 
0 0 317 183 13 1,240 
0 0 0 13 11 104 
0 0 59 11 6 185 
0 0 0 21 13 140 
0 0 148 30 14 187 
0 0 78 20 21 76 
0 0 76 0 0 0 
0 0 361 95 12 692 
0 0 678 277 13 1,932 
0 0 995 460 13 3,172 

ASHRAE 90 ANALYSIS 
BASE BUILDING 

ALTERNATIVE 1 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 
Overall Wall U-Value : 
Overall Building U-Value = 

0.028 (B^u/Hr/Sq Ft/F) 
0.309 (Btu/Hr/Sq Ft/F) 
0.249 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 
Wall Overall Thermal Transfer Value (OTTVw) = 

1.21 (Btu/Hr/Sq Ft) 
21.47 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

 C V c T E M LOAD P R 0 F I L f 

System Totais 

Percent -- Cool ing Load   — Heatinc Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 - 5 0.2 11 110 . -7,421 9 443 74.2 0 0 0.0 0 0 
5 - 10 0.3 6 62 -14,842 15 683 148.4 0 0 0.0 0 0 

10 - 15 0.5 5 52 -22,262 13 625 222.6 0 0 0.0 0 0 
15 - 20 0.7 11 115 -29,683 18 832 296.8 42 1,530 0.0 0 0 
20 - 25 0.9 4 46 -37,104 18 844 371.0 0 0 0.0 0 0 
25 - 30 1.0 7 76 -44,525 13 616 445.2 0 0 0.0 0 0 
30 - 35 1.2 14 140 -51,945 12 552 519.4 0 0 0.0 0 0 
35 - 40 1.4 4 42   , -59,366 2 94 593.7 0 0 0.0 0 0 
40 - 45 1.5 10 104   1 -66,787 0 0 667.9 0 0 0.0 0 0 
45 - 50 1.7 13 132 -74,208 0 0 742.1 21 765 0.0 0 0 
50 - 55 1.9 4 42 -81,628 0 0 816.3 0 0 0.0 0 0 
55 - 60 2.0 5 51   1 -89,049 0 0 890.5 0 0 0.0 0 0 
60 - 65 2.2 2 20   ! -96,470 0 0 964.7 0 0 0.0 0 0 
65 - 70 2.4 0 0   ' -103,891 0 0 1,038.9 0 0 0.0 0 0 
70 - 75 2.6 0 0 -111,312 0 0 1,113.1 0 0 0.0 0 0 
75 - 80 2.7 0 o  i -118,732 0 0 1,187.3 0 0 0.0 0 0 
80 - 85 2.9 0 0  ! -126,153 0 0 1,261.5 0 0 0.0 0 0 
85 - 90 3.1 0 0 -133.574 0 0 1,335.7 0 0 0.0 0 0 
90 - 95 3.2 2 20 -14C.995 0 0 1,409.9 0 0 0.0 0 0 
95 - 100 3.4 1 11   : -148,415 0 0 1,484.1 38 1,377 0.0 0 0 
Hours Off 0.0 0 7,737 0 0 4,071 0.0 • 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES 
BASE BUILDING 

ALTERNATIVE 1 

BUILDING  TEMPERATURE PROFILES 

Temperature 
Range 

(F) 

Zone Number 

Max. Temp. 
Mo./Hr. 

Day Type 

82.4 100.5 103.6 
7 14 7 21 8 20 

1   1   1 

Number of Hours 
Above 100 
95 - 100 
90 - 95 
85 - 90 
80 - 85 
75 - 80 
70 - 75 
65 - 70 
60 - 65 
55 - 60 
50 - 55 
Below 50 

Min. Temp. 
Mo./Hr. 

Day Type 

0 0 79 
0 249 748 
0 928 1,340 
0 935 882 
0 1,066 553 

2,401 486 70 
974 8 437 
314 5,088 4,651 
627 0 0 
769 0 0 
757 0 0 

2,918 0 0 

30.9 67.9 67.9 
2 9 3 20 1 20 

4 1 1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 
 - -- MONTHLY ENERGY CO SUMPTION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

ELEC DEMAND HOT «TR HOT H DMND 
Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

444 2 288 1 
401 2 283 1 
455 2 187 0 
427 . 2 81 a 
536 7 0 0 
950 7 0 0 

1,417 7 0 0 
935 7 0 0 
478 7 0 0 
449 2 62 0 
428 2 129 0 
438 21 242 0 

7,358 7 1,271 1 

Building Energy Consumption - 
Source Energy Consumption - 

45,i533 (Btu/Sq Ft/Year) 
73^232 (Btu/Sq Ft/Year) 

Floor Area - 3,343 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- Monthly Consumption - 
Nuts Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 442 400 453 426 448 437 437 453 426 448 426 437 5,234 
PK 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 
GAS 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 
PK 0.0 0.0 0,0 

1 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 
1 

OIL 0 0 ;0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 oio 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD i 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 ojo 

i 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 i° 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 1 
P CHILL 0 0 |0 0 0 0 0 . •0 0 0 0 0 0 
PK 0.0 0.0 o.!o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR- CLD ÖOND COMP <15 TONS 
ELEC 0 0 0 0 17 345 727 321 0 0 0 0 1,410 
PK 0.0 0.0 OJO 0.0 4.4 4.6 4.7 4.6 4.4 0.0 0.0 0.0 4.7 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 2 36 74 33 0 0 0 0 144 
PK 0.0 0.0 0.0 0.0 0.2 0.4 0.5 0.4 0.2 0.0 0.0 0.0 0.5 

1 EQ5303 CONTROLS 

ELEC 0 0 '0 0 16 81 127 74 0 0 0 0 298 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0 0 0 53 51 53 53 51 0 0 0 262 
PK 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

1 EQ2102 PURCHASED DIST . HOT WATER 
P H0TH20 288 283 187 81 0 0 0 0 0 62 129 242 1,271 

PK 0.5 0.5 0,4 0.3 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.5 0.5 

1 E05020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC        2    12    1    0    0    0    0    0    1    1    2 10 
PK        0,0   0.0   0.0 0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0        0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

Utility  ELECTRIC DEMAND 

UTILITY  PEAK  CHECKSUMS 

Peak Value    7.2  (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (mo) 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(W)   (*) 

5.4 75.15 

5.4 75.15 

0.0  0.00 

0.1 1.76 

0.1 1.76 

0.0 0.00 

1.7 23.10 
0.0 0.00 
0.0 0.00 
1.7 23.10 

V 600 
PAGE 12 

Grand Total 7.2 100.00 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   13 

ttuttnntntttnnt**t*i*t*ntnnntttttt*ttnttn*tt*tn*ttttttttttnnt* 
tttntnttttttttttttntntnttttttMtttntnttttmttttttttttttttttttttntttt 

u ** 
t* TRACE      6 0 0      ANALYSIS ** 
** ** 
** by ** 
** ** 
unuununtttntttnnttntntnntnttnnnnttttntutntnttttnnnt 
ttttttttttttttttttM*ttttt*tt%*t*ttttttWttttttttttttttttttttttttttttttttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 321 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
«inter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

| 0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0882 (Btu-min./hr/cuft/F) 

'4,790.2 (Btu-nin./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: «ay I   To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   12:38:18  1/24/94 
Dataset Name: CB321 .TM 
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AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

 S Y S 
(Desi 

TEH  SUMMARY- 
gn Airflow Quantities) 

Auxil. 
Supply 

Airflow 
(Cfra) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAO 

Totals 

0 
0 
0 

848 
0 

.848 

848 
0 

848 

1,203 
0 

1,203 

356 
552 
908 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  j(Tons) 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

1 PTAC 
2 RAD 

Totals 

2.2 
0.0 
2.2 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

2.2 
0.0 
2.2 

Main Sys. 
Capacity 

(Btuh) 

-35,740 
-55,996 
-91,735 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-35,740 
-55,996 
-91,735 

The building peaked at hour 16 month 7 with a capacity of   2.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

 " lj N G I N E E RING CHECK S. 

Percent  Cool ing  — Heati ng 
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft 'Sq Ft Sq Ft Sq Ft 

1 Main PTAC . o.do 0.64 378.4 590.2 20.33 0.64 -27.03 1,322 
2 Main RAD o.do 0.00 0.0 0.0 0.00 0.00 -27.71 2,021 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
7/17   *        Ho/Hr: 13/ 1 
89     * OADB:  4 

* 

Peaked at Time — > 
Outside Air —> 

Mo/Hr: 7/16 
OADB/NB/HR: 91/ 73/ 98.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Hsat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

545 
6,399 
1,365 
1,734 

164 
0 

14,318 
24,523 

1,255 
829 

0 
2,084 

103 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

152 

152 

0 
0 

-103 
0 

i 

0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

545 
6,399 
1,365 
1,886 

164 
0 

14,318 
24,675 

1,255 
829 

0 
2,084 

0 
0 

121 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.03 

23.80 
5.08 
7.01 
0.61 
0.00 
53.27 
91.80 

4.67 
3.09 
0.00 
7.75 
0.00 
0.00 
0.45 
0.00 
0.00 
0.00 
0.00 
0.00 

26,710 48 26,879 100.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

623 
7,203 
1,264 
1,923 

164 
0 

5,323 
16,498 

1,633 
461 

0 
2,095 

293 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
3.30 

38.14 
6.69 

10.18 
0.87 
0.00 
28.18 
87.36 

8.65 
2.44 
0.00 
11.09 

55 
00 
00 
00 
00 

0 0.00 
0.00 
0.00 

18,886  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-568 
0 

-6,575 
-3,216 

-229 
0 

-24,763 
-35,349 

0 
0 
0 
0 

-318 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-568 
0 

-6,575 
-3,485 

-229 
0 

-24,763 
-35,618 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
1.59 
0.00 
18.46 
9.78 
0.64 
0.00 

69.52 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-35,667 -35,618  100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

2.2 
0.0 
0.0 
2.2 

— C0()LING COIL SELECTION  
Sens Cap. Coil Airfl   Entering D8/WB/HR 

(Hbh) (Hbh)   I (cfn) Deg F 
26.9 18.1  ' 848 75.2 
0.0 0.0 0 0.0 
0.0 0.0    ! 0 0.0 

26.9 . 

Deg F 
63.2 
0.0 
0.0 

Grains 
69.7 
0.0 
0.0 

Leaving DB/WB/HR   Gross Total 
Deg F 
54.5 
0.0 
0.0 

Deg F 
52.3 

■ 0.0 
0.0 

Grains 
56.5 
0.0 
0.0 

-AREAS  
Glass 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,322 
252 

0 
317 

1,422 

!sf) (*) 

0 
183 

0 
13 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-35.7 
0.0 
-0.0 
0.0 
0.0 
0.0 

-35.7 

Coil Airfl 
(cfm) 

848 

Ent 
Deg F 
67.9 
0.0 

67.8 
0.0 
0.0 
0.0 

Lvg 
Deg F 
106.7 

0.0 
54.4 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
356 
848 

0 
848 

0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES 
Heating 

0 
356 
848 

0 
848 

0 
0 
0 

Clg \ OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.64 

378.41 
590.19 
20.33 

3 
0.0 

0.64 
-27.03 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
54.5 
75.2 
75.1 
75.1 
75.0 
0.0 
0.0 
0.1 

(F)- 
Htg 

106.7 
67.7 
67.8 
67.8 
68.0 
0.0 
0.0 
0.0 
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System   2 Block RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air "> 0AD8/W8/HR: 0/ 0/ 0.0 OADB:  0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space   Percnt * Space 1 >eak Coil Peak Percnt 
Sen s.Hat, Sensible Latent Total Of Tot * Sensi ble  Of Tot * Space J Jens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * -1 234 -1,234 2.20 
Glass Solar 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Glass Cond 0 . 0 -0 0.00 * 0    0.00 * -10,422 -10,422 18.61 
Wall Cond 0 0 0 0.00 * 0   0.00 * -5,094 -5,429 9.70 
Partition 0 0 0.00 * 0   0.00 * •446 -446 0.80 
Exposed Floor 0 0 0.00 * 0    0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0    0.00 * -38,465 -38,465 68.69 
Sub Total") 0 0 0 0.00 * 0    0.00 * -55,660 -55,996 100.00 

Internal Loads * 
Lights 0 f 0 0.00 * 0    0.00 * 0 0 0.00 

People 0 0 0.00 * 0    0.00 * 0 0 0.00 
Hisc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -1 521 0 0.00 

Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Sup. Fan Heat i 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup o1 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 ! 0 0.00 * 0    0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass <j 0 0 0.00 * 

* 
0.00 * 

t 
0 0.00 

Grand Total::) 0 1 0 0 0.00 * ■o   0.00 * -57, 181 -55,996 100.00 

Total Capacity Sens Cap. Coil Airfl   Ent 2rin< 2 DB/WB/HR Leaving D8/WB/HR Gross Total 
"HKLHJ 

Glass (sf) (*) 
(Tons) (Hbh) (Hbh) 1 (cfiii) Deg F Deg F Grains Deg F Deg F Grains Floor 2,021 

Main Clg   0.0 0.0 0.0 ' 0 0.0 0 0   0.0 0.0 0.0   0.0 Part 490 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 ' 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 ! 0 0.0 0 0   0.0 0.0 0.0   0.0 Roof 678 0  0 
Totals    0.0 0.0 

! 
Wall 2,209     277  13 

 __„ UCATTMf1 

COIL SELf -AIRFLOWS (cfm) -ENGINEERING CHECKS-- - -TEMPERATURES (c\  \n 
Capacity Coil A] rfl  Ent Lvg Type ( Pooling Heating Clg X OA 0.0 Type  Clg Htg 

(Mbh) (cf»)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 
Hain Htg   -56.0 0   0.0 0.0 Infil 0 552 Clg Cfm/Ton 0.00 Plenum   0.0 67.3 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat      0.0 0   0.0 0,0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total     -56.0 Auxil 0 0 Htg Btuh/SqFt -27.71 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  U-VALUES 

(Btu/hr/sqft/F) 
Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/. (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Hindo Hindo Nail Ceil. sqft) sqft/F) 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 18.4 6.48 

2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.5 6.05 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.0 5.93 

4 BEDROOM 0.000 0.000 0.000 0.000 "0.023 0.550 0.563 0.044 0.000 33.6 10.28 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.044 0.000 36.4 11.77 

Zone 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 

System 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 18.4 6.48 

2 LIVING ROOM 0.000 o.ooq 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.5 6.05 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.0 5.93 

4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.044 0.000 33.6 10.28 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.044 0.000 36.4 11.77 

Zone 1 Total/Ave. 0.032 o.ood 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 

6 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 13.2 5.30 

7 BACK PORCH 0.000 o.ood 0.000 0.000 0.033 1.040 1.086 0.044 0.000 52.3 14.55 

8 BATH 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 22.6 7.44 

9 BEDROOM 0.000 o.oo4 0.000 0.000 0.C23 0.550 0.563 0.044 0.000 33.8 10.32 

10 STAIRS 0.032 O.OOu 0.000 0.000 0.033 0.610 0.625 0.044 0.000 22.9 8.03 

11 BATH 0.032 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 34.4 11.37 

Zone 2 Total/Ave. 0.032 o.ood 0.000 0.000 0.029 0.619 0.636 0.044 0.568 26.7 8.74 

System 2 Total/Ave. 0.032 0.000 0.000 0.000 0.028 Ö.573 0.587 0.044 0.568 23.0 7.78 

Building 0.032 0.000 0.000 0.000 0.028 0.564 0.578 0.044 0.568 22.3 7.58 
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BUILDING AREAS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  AREAS 

Floor Total 

Number of Area/Dupl Floor Partition 

Room Duplicate Room Area Area 

Number Description Fir Rm (sqft) (sqft) (sqft) 

1 DINING ROOM 181 181 0 

2 LIVING ROOM 539 539 0 

3 MASTER BEDROOM 285 285 0 
4 BEDROOM 157 157 0 
5 3RD FLOOR 160 160 252 

Zone 1 Total/Ave. 1,322 252 
System 1 Total/Ave. 1,322 252 

1 DINING ROOM 181 181 0 
2 LIVING ROOM 539 539 0 
3 MASTER BEDROOM 285 285 0 
4 8EDR00M 157 157 0 
5 3RD FLOOR 160 160 252 

Zone 1 Total/Ave. 1,322 252 
6 KITCHEN 156 156 0 
7 BACK PORCH 59 59 0 
8 BATH 90 9C- 0 
9 BEDROOM 148 148 0 

10 STAIRS 170 170 112 
11 BATH 1  i 76 76 126 

Zone 2 Total/Ave. 699 238 
System 2 Total/Ave. 2.021 490 
Building 3,343 742 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (%) (sqft) 

Window Hin Net Wall 
Area /HI   Area 

(sqft) (%)      (sqft) 

0 0 0 33 14 210 
0 0 0 66 11 528 
0 0 0 45 15 265 
0 0 157 30 13 195 
0 0 160 9 17 41 
0 0 317 183 13 1,240 

0 0 317 183 13 1,240 

0 0 0 33 14 210 
0 0 0 66 11 528 
0 0 0 45 15 265 
0 0 157 30 13 195 
0 0 160 9 17 41 
0 0 317 183 13 1,240 

0 0 0 13 11 104 
0 0 59 11 6 185 
0 0 0 21 13 140 
0 0 148 30 14 187 
0 0 78 20 21 76 
0 0 76 0 0 0 
0 0 361 95 12 692 
0 0 678 277 13 1,932 

0 0 995 460 13 3,172 

ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL 4 ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall ßuilding U-Value 

Roof Overall Thermal Transfer Value (OTTVr) = 
Wall Overall Thermal Transfer Value (OTTVw) = 

0.028 (Btb/Kr/Sq Ft/F) 
0.110 (Btb/Hr/Sq Ft/F) 
0.092 (Btb/Hr/Sq Ft/F) 

1.21 (Btu/Hr/Sq Ft) 
12.48 (Btu/Hr/Sq Ft) 



Trane Air Conditioning Economics 

By: Trane Customer Direct Service Network 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 

WALL & ROOF INSULATION 

V 600 

PAGE 19 

SYSTEM LOAD PROFILE 

System Totals 

Percent 

Design 

Load 

0 - 5 

5 - 10 

10 - 15 

15 - 20 

20 - 25 

25 - 30 
30 - 35 

35 - 40 

40 - 45 

45 - 50 

50 - 55 
55 - 60 

60 - 65 
65 - 70 

70 - 75 
75 - 80 

80 - 85 
85 - 90 

90 - 95 

95 - 100 
Hours Off 

— Cooling Load — 

Cap. Hours Hours 

(Ton)   (%) 

0.1 

0.2 

0.3 

0.4 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 
1.3 

1.5 
1.6 

1.7 

1.8 

1.9 
2.0 

2.1 
2.2 
0.0 

4 

5 

13 

8 

7 

9 

13 

6 

6 
2 

0 

0 

0 

0 
0 

0 
3 

76 

84 

77 

39 

50 

123 

82 

64 

86 

127 

54 

62 

20 

0 

0 
0 

0 

0 

0 
31 

— Heating Load 

Capacity Hours 

(Btuh)   [\) 
Hours 

0 7,785 

-4,587 

-9,174 

-13,760 

-18,347 

-22,934 

-27,521 

-32,107 

-36,694 

-41,281 

-45,868 

-50,454 

-55,041 
-59,628 

-64,215 

-68,802 

-73,388 

-77,975 

-82,562 
-87,149 

-91,735 

0 

11 

17 

15 

19 

18 

12 

9 

0 

0 

0 

0 

0 

0 

0 

0' 
0 
0 

0 

0 

0 

500 

764 

661 

856 

811 
529 

394 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 4,245 

Cooling Airflow 
Cap. Hours Hours 
(Cfra) (*) 

42.4 0 0 
84.8 0 0 
127.1 0 0 
169.5 42 1,530 
211.9 0 0 
254.3 0 0 
296.7 0 0 
339.0 0 0 
381.4 0 0 
423.8 21 765 
466.2 0 0 
508.6 0 0 
551.0 0 0 
593.3 0 0 
635.7 0 0 
678.1 0 0 
720.5 0 0 
762.9 0 0 
805.2 0 0 
847.6 38 1,377 

0.0 0 5,088 

Heating Airflow 
Cap. Hours Hours 
(Cfn) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES 

Temperature 
Range 

(F) 

Zone Number 

Max. Temp. 
Mo./Hr. 

Day Type 

80.9 105.5 110.5 
7 14 8 21 8 21 

1   1   1 

nber of Hours 
Above 100 
95 - 100 
90 - 95 
85 - 90 
80 - 85 
75 - 80 
70 - 75 
65 - 70 
60 - 65 
55 - 60 
50 - 55 
Below 50 

0 1,232 2,177 
0 1,168 751 
0 362 62 
0 383 348 
0 509 351 

2,852 18 102 
820 17 453 
85 5,071 4,516 

734 0 0 
856 0 0 
537 0 0 

2,876 0 0 

Min. Temp. 
Mo./Hr. 

Day Type 

33.2 
2 10 

4 

67.9 67.9 
1 8 1 20 

2   1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 
 - MONTHLY  ENERGY  C 0 N S U M P T I 0 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

443 2 165 0 
401 2 167 0 
454 2 107 0 
427 2 41 0 
478 2 0 0 
794 5 0 0 

1,129 5 0 0 
796 5 0 0 
456 5 0 0 
443 2 21 0 
427 2 67 0 
453 2 134 0 

6,690 5 700 0 

Building Energy Consumption 
Source Energy Consumption 

27,772 (Btu/Sq Ft/Year) 
43,415 (Btu/Sq Ft/Year) 

Floor Area : 3,343 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip — Monthly Consumption - 
Hum Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS - 

ELEC 442 400 453 426 448 437 437 453 426 448 426 437 5,234 
PK 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 ' 1.7 1.7 1.7 1.7 1.7 

1 MISC LD 
ELEC 0 0 0 0 0 0 ' 0 0 ■ 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 o • 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 Ö.Ö 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 1 
P CHILL 0 0 p 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR- CLD CON ) ecu? <i: TONS 
ELEC 0 0 0 0 0 225 482 215 0 0 0 0 922 
PK 0.0 0.0 0.0 0.0 0.0 3.0 3.1 3.0 2.9 0.0 0.0 0.0 3.1 

1 EQ5200 CONDENSER1 FANS 
ELEC 0 0 0 0 0 23 49 22 0 0 0 0 94 

1      PK 0.0 0.0 O.j) 0.0 0.0 0.3 0.3 0.3 0.1 0.0 0.0 0.0 0.3 

1 EQ5303 CONTROLS : 
ELEC 0 0 0 0 0 80 130 74 0 0 0 0 284 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0 0 0 30 29 30 30 29 0 0 0 150 
PK 0.0 0.0 0.0 0.0 0.1 o.i 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 165 167 107 41 0 0 0 0 . 0 21 67 134 700 
PK 0.3 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC 1 1 1 1 0 0 0 0 0 0 1 1 6 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    5.4  (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (mo) 

Eqp. 
Ref. Equipment 

Code Name Equipment Description 

SUMMATION OF FAN ELECTRICAL DEMAND 

Cooling Equipment 

1      EQ1161  AIR-CLD COND COMP <15 TONS 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Utility 
Demand 

(kW) 

3.7 

3.7 

0.0 

Percnt' 
Of Tot 

(*) 

67.87 

67.87 

0.00 

0.1 1.34 

0.1 1.34 

0.0 0.00 

1.7 
0.0 
0.0 
1.7 

30.79 
0.0.0 
0.00 

30.79 

V 600 
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Grand Total 5.4 100.00 
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tt***tt*ttttHtHtt*tt*t*tttt**t***ttttHtH**t**tt***tttttttttttttttttt*tt*t 
ttttttnnn*nntt*nnntn*nnt*unut*nn*tnntttnn**nt*nnntttt 
** ** 
** TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** « 
ttttmttttttnttntttttnutttnntntntnttttntnnttutnttnttttttttttt 
ntnnntnnnuntnnttntttttnttttntnntttunntnuunnututtnt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 321 

Weather File Code: 
Location: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: !   4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 10.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: : 1.0882 (Btu-iiiin./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May j  To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

'12:50:55  1/24/94 
CB321 .TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

 SYSTEM  S 
(Design Airflow 

U M M A R Y - 
Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust - 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

0 
0 
0 

1.511 
0 

1,511 

1.511 
0 

1,511 

1,853 
0 

1,853 

341 
530 
872 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP 4 CAULKING 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 tooling'  
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 PTAC 
2 RAD 

Totals 

3.2 
0.0 
3.2 

0.0 
0.0 
0.0 

0.0 
0.0 
0.Ö 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

3.2 -53,271 
0.0 • -82,616 
3.2  -135,887 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-53,271 
-82,616 
-135,887 

The building peaked at hour 16 month 7 with a capacity of   3.0 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

Main/ 
Auxiliary 

System 
Type 

  Li" 

Percent 
Outside 

Air 

fa 1 n l l K 1 N h (J H t l, h 

— Heating   
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
System 
Number 

Cfm/ 
Sq Ft 

Cfm/ 
Ton 

ng  
Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 

Main 
Main 

PTAC 
RAD 

0.00 
0.00 

1.14 
0.00 

474.5 
0.0 

415.1 
0.0 

28.91 
0.00 

1.14 
0.00 

-40.30 
-40.88 

1,322 
2,021 
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System 1 Peak PTAC PACKAGED TERMINAL AIR CONO. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time --> Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air --> OADB/WB/HR: 91/ 73/ 98. 0 * 
* 

OADB: 89 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens tble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * - 0       0 0.00 
Roof Cond 576 0 576 1.51 * 599 1.98 * 568     -568 1.08 
Glass Solar 7,238 0 7 238 18.94 * 7 707 25.42 * 0       0 0.00 
Glass Cond 1,264 0 1 264 3.31 * 1 153 3.80 * -6,575   -6,575 12.47 
«all Cond 13,215 1,095 ■ 14,310 37.44 * 13,690 45.15 * -19,941   -21,586 40.94 
Partition 164 164 0.43 * 164- 0.54 * 229     -229 0.43 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 12,308 12 308 32.20 * 4 827 15.92 * -23,772   -23,772 45.08 
Sub Total") 34,765 1,095 35 860 93.82 * 28 139 92.80 * -51 084   -52,729 100.00 

Internal Loads * * 
Lights 1,296 0 1 296 3.39 * 1 312 4.33 * 0       0 0.00 
People 850 850 2.22 * 426 1.40 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 2,146 0 0 2 146 5.61 * 1 738 5.73 * 0       0 0.00 

Ceiling Load 377 -377 0 0.00 * 446 1.47 * 569   '   0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sup. Fan Heat 215 0.56 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total:-) 37,288 718 0 38 221 100.00 * 30,323 100.00 * -51 654   -52,729 100.00 

HKLHJ 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) w 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,322 

Main Clg   3.2 38.2 30.8 1,511 75.6 62 6  66 .5 56.5 54. 0  59.9 Part 252 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0.0 0.0 0. 0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 Roof 317 0  0 
Totals    3.2 38.2 Wall 1,422      183  13 

.ckiPTurcoTuft rucrk'c -TEMPERATURES 
Type  Clg 

(F)- 
Htg !     Capacity Coil Airfl  Ent Lvg Type Cooling Heating Clg \  OA 0.0 

(Mbh) (cfsi)  Deg F; Oeg F Vent 0 0 Clg Cfffl/Sqft 1.14 SAD8    56.6 99.4 
Main Htg   -53.3 1, 511  67.0: 99.4 Infil 341 341 Clg Cfm/Ton 474.53 Plenum  75.7 66.8 
Aux Htg    0.0 0   0.0^ 0.0 Supply 1,511 1,511 Clg Sqft/Ton 415.06 Return  75.5 67.1 
Preheat    -0.0 1, 511  67.1 56.4 Mincfm 0 0 Clg Btuh/Sqft 28.91 Ret/CA  75.5 67.1 
Reheat     0.0 0   0.0 ■ 0.0 Return 1,511 1,511 No. People 3 Runarnd  75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent     0.0 0   0.0' 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.14 Fn BldTD 0.0 0.0 
Total     -53.3 Auxil 0 0 Htg Btuh/SqFt -40.30 Fn Frict 0.1 0.0 
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System Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK *** *** ATI! ̂G COIL PEAK ******** 

Peaked at Time -) Mo/Hr: 0/ 0 * Mo/F r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air -) 0ADB/W8/HR: )/ 0/ 0.0 * 

* 

OADB:  0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Met Percnt * Spa ce   Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (%) * (Btuh) (Btuh) (*) 

Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0 00 * 0   0.00 * - 0 0 0.00 

Roof Cond 0 0 0 0 00 * 0   0.00 * -1, 234 -1,234 1.49 

Glass Solar 0 0 0 0 00 * 0   0.00 * 0 0 0.00 

Glass Cond 0 0 0 0 00 * 0   0.00 * -10,422 -10,422 12.61 

Wall Cond 0 0 0 0 00 * 0   0.00 * -31, 588 -33,588 40.66 

Partition 0 0 0 00" * 0   0.00 * 446 -446 0.54 

Exposed Floor 0 0 0 00 * 0   0.00 * 0 0 0.00 

Infiltration 0 0 0 00 * 0   0.00 * -36, 927 -36,927 44.70 

Sub Total-) 0 0 0 0 00 * 0   0.00 * -80,616 -82,616 100.00 

Internal Loads * * 

Lights 0 0 0 0 00 * 0   0.00 * 0 0 0.00 

People 0 0 0 00 * 0   0.00 * 0 0 0.00 

Misc 0 0 0 0 0 00 * 0    0.00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0 00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0 00 * 0    0.00 * -3 111 0 0.00 

Outside Air 0 0 0 0 0 00 * 0    0.00 * 0 0 0.00 

Sup. Fan Heat 0 0 00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0 00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0 00 * 0.00 * 0 0.00 

OV/UNDR Sizing Ö 0 0 00 * 0   0.00 * 0 0 0.00 

Exhaust Heat 0 o 0 0 00 * 0.00 * 0 0.00 

Terminal Bypass Ö 0 0 0 00 * 
* 

0.00 * 

* 
0 0.00 

Grand Total—) 0 0 0 

ELECTION 
Ent 

0 0.00 * 0    0.00 * -83, 726 -82,616 100.00 

Total Capacity Sens Cap. .'Coil Airfl ;rin< 3 DB/WB/HR Leaving DB/WB/HR Gross Total 
"HKCHo 

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 2,021 

Main Clg   0.0 0.0 0.0 0 0.0 0 ö   0 .0 0.0 0.0   0.0 Part 490 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 Roof 678 0  0 
Totals    0.0 0.0 Wall 2 209      277  13 

__urATTiir »nil cci c rrrnu L ..cupTucroTuc purnKC— --TCMOCOATIIDCC IC\  

Capacity Coil Airfl  Ent Lvg Type Cooling ■(eating Clg % OA 0.0 Type  Clg Htg 
(Mbh) (cfn)  Oeg F; Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 

Main Htg   -82.6 o  o.o; 0.0 Infil 0 530 Clg Cfm/Ton 0.00 1 UenuB   0.0 65.0 

Aux Htg     0.0 0   0.0: 0.0 Supply 0 0 Clg Sqft/Ton 0.00 f ieturn   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 f let/OA   0.0 68.0 

Reheat      0.0 o  o.o! 0.0 Return ' 0 0 No. People 0 f ?unarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg *. OA 0.0 1 "n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0' 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 "n BldTD 0.0 0.0 
Total     -82.6 Auxil 0 0 Htg Btuh/SqFt -40.88 'n Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

(Btu/hr/sqft/F) 
' Room 

Mass 
Room 

Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 17.3 6.25 

2 LIVING ROOM 0.000 0,000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.5 5.85 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.1 5.74 

4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.272 o.-ooo 32.3 10.03 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.272 0.000 36.1 11.72 

Zone 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

System 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 17.3 6.25 

2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.5 5.85 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 15.1 5.74 

4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.272 0.000 32.3 10.03 

5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.272 0.000 36.1 11.72 

Zone 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.272 0.568 20.2 7.09 

6 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 12.6 5.17 

^ BACK PORCH 0.000 0.000 0.000 0.000 0.033 1.040 1.086 0.272 0.000 49.1 13.92 

A BATH 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.272 0.568 21.1 7.12 
W BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.272 0.000 32.5 10.07 

10 STAIRS 0.032 0.000 0.000 0.000 0.033 0.610 0.625 0.272 0.000 22.5 7.94 

11 BATH 0,032 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 34.4 11.37 

Zone 2 Total/Ave. 0.032 0.000: 0.000 0.000 0.029 0.619 0.636 0.272 0.568 25.8 8.55 

System 2 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.573 0.587 0.272 0.568 22.1 7.59 

Building 0.032 0.000 

i 

0.000 0.000 0.028 0.564 0.578 0.272 0.568 21.3 7.39 
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BUILDING AREAS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING AREAS 
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Floor Total Exposed •' "- 

Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Kin Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area m Area 

Number Description   Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

1 DINING ROOM    1  1 181 181 0 0 0 0 0 33 14 210 

2 LIVING ROOM     1  1 539 539 0 0 0 0 0 66 11 528 

3 MASTER BEDROOM   1  1 285 ' 285 0 0 0 0 0 45 15 265 

4 BEDROOM       1  1 157 157 0 " 0 0 0 157 30 13 195 

5 3RD FLOOR      1  1 160 160 252 0 0 0 160 9 17 41 

Zone 1 Total/Ave. 1,322 252 0 0 0 317 183 13 1,240 

System 1 Total/Ave. 1,322 252 0 0 0 317 183 13 1,240 

1 DINING ROOM     1  1 181 181 0 0 0 0 0 33 14 210 

2 LIVING ROOM     1  1 539 539 0 0 0 0 0 66 11 528 

3 MASTER BEDROOM   1  1 
;  285 285 0 0 0 0 0 45 15 265 

4 BEDROOM       1  1 157 157 0 0 0 0 157 30 13 195 

5 3RD FLOOR      1  1 160 160 252 0 0 0 160 9 17 41 

Zone 1 Total/Ave. 1,322 252 0 0 0 317 183 13 1,240 

6 KITCHEN       1  1 156 156 0 0 0 0 0 13 11 104 

7 BACK PORCH     1  1 59 59 0 0 0 0 59 11 6 185 

8 BATH         1  1 90 90' 0 0 0 0 0 21 13 140 

9 BEDROOM       1  1 148 148 0 0 0 0 148 30 14 187 

10 STAIRS        1  1 170 170 112 0 0 0 78 20 21 76 

11 BATH         1  1 76 76 126 0 0 0 76 0 0 0 

Zone 2 Total/Ave. 
1 

699 238 0 0 0 361 95 12 692 

System 2 Total/Ave. 2,021 490 0 0 0 678 277 13 1,932 

Building 3,343 742 0 0 0 995 460 13 3,172 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 
Overall Wall U-Value = 
Overall Building U-Value - 

0.028 (Btli/Hr/Sq Ft/F) 
0.309 (Btii/Hr/Sq Ft/F) 
0.249 (Btli/Hr/Sq Ft/F) 

! 
Roof Overall Thermal Transfer Value (OTTVr) =  1.21 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 21.47 (Btu/Hr/Sq Ft) 
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SYSTEH TOTALS LOAD PROFILE - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM LOAD PROFILE 

System Totals 

Percent  — Cooling Load —  - Heating Load Cooling Airflow Heating Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap.  Hours Hours Cap.  Hours Hours 

Load   (Ton)   (*) (Btuh) (%) (Cfa) {%) {Oh) (*) 

0-5 0.2 10 114 -6,794 11 506 75.6 00 0.0 0 0 
5 - 10 0.3 12 127 -13,589 14 670 151.1 0 0 0.0 0 0 
10- 15 0.5 5 56 -20,383 13 620 226.7 0 0 0.0 0 0 
15 - 20 0.6 4 39 -27,177 19 869 302.3 42 1,530 0.0 0 0 
20 - 25 0.8 4 43 -33,972 16 755 377.9 0 0 0.0 0 0 
25 - 30 1.0 10 114 -40,766 13 586 453.4 0 0 0.0 0 0 
30 - 35 1.1 14 151 -47,560 12 563 529.0 0 0 0.0 0 0 
35 - 40 1.3 6 64 -54,355 2 94 604.6 0 0 0.0 0 0 
40 - 45 1.4 9 104 '■    -61,149 0 0 680.1 0 0 0.0 0 0 
45 - 50 1.6 12 129 : -67,944 0 0 755.7 21 765 0.0 0 0 
50 - 55 1.8 3 31 -74,738 0 0 831.3 0 0 0.0 0 0 
55 - 60 1.9 7 73 -81,532 0 0 906.9 0 0 0.0 0 0 
60 - 65 2.1 2 20 -88,327 0 0 982.4 0 0 0.0 0 0 
65 - 70 2.2 0 0 -95,121 0 0 1,058.0 0 0 0.0 0 0 
70 - 75 2.4 0 0 -101,915 0' 0 1,133.6 0 0 0.0 0 0 
75-80' 2.5 0 0 -108,710 0 0 1,209.1 0 0 0.0 0 0 
80 - 85 2.7 0 0 -115,504 0 0 1,284.7 0 0 0.0 0 0 
85 - 90 2.9 0 0 -122,298 0 0 1,360.3 0 0 0.0 0 0 
90 - 95 3.0 0 0! -129,093 0 0 1,435.8 00 0.0 0 0 
95 - 100 3.2 3 31 -135,687 0 0 1,511.4 38 1,377 0.0 0 0 
Hours Off 0.0 0 7,664 0 0 4,097 0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

BUILDING     TEMPERATURE   PROFILES 

Temperature  - — Zone Number 

Range 112 

(F) 

Max. Temp. 82.3 100.5 103.6 
Mo./Hr. 7 14 7 21 8 20 

Day Type    1   1   1 

Above 100 0 0 79 

95 - 100 0 249 748 

90-95 0 928 1,340 

85-90 0 935 882 

80-85 0 1,066 553 

75 -   80 2,512 486 87 

70 -   75 1,029 8 524 

65 -   70 165 5,088 4,547 

60 -   65 710 0 0 

55 -   60 800 0 0 

50 -   55 770 0 0 

Below 50 2,774 0 0 

Min. Temp. 31.4 67.9 67.9 

Mo./Hr. 2   9 3 20 1 20 

Day Type 4 1 1 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

M n ii T u i v !     ENERGY 

iOT W DMND ELEC DEMAND . HOT WTR 1 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 444 2 262 0 
Feb 401 2 257 0 
March 455 2 167 0 
April 427 2 68 0 
May 558 6 0 0 
June 952 7 0 0 
July 1,399 7 0 0 
Aug 934 7 0 0 
Sept 498 6 0 0 
Oct 449 2 53 0 
Nov 428 2 116 0 
Dec 438 2 222 0 
Total 7,381 7 1,144 Ö 

Building Energy Consumption :   41,771 (Btu/Sq Ft/Y ;ar) 
Source Energ y Consumption 68, 256 (Btu/Sq Ft/Y ;ar) 

CONSUMPTION 

Floor Area :     3,343 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip 

Num Code Jan Feb Mar Apr 
-- Monthly Consumption • 

May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 

PK 

442 

1.7 

400 

1.7 

453 
1.7 

426 

1.7 

448 

1.7 

437 

1.7 

437 

1.7 

453 

1.7 

426 

1.7 

448 
1.7 

426 
1.7 

437 
1.7 

5,234 

1.7 

1 MISC LO 

ELEC 

PK 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

' 0 

0.0 

0 

0.0 

• 0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 MISC LD 

GAS 

PK 

0 

0.0 

o 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 MISC LD 

OIL 
PK 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

4 MISC LD 
P STEAM 

PK 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 ' 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P H0TH20 

PK 

0 
0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

6 MISC LD 

P CHILL 
PK 

0 
0.0 

0 
0.0 

p 
0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 

ELEC 

PK 

0 

0.0 

AIR- 

0 

0.0 

CLD CON: 
0 

0.0 
i 

COM? (15 

Ö 

0.0 

TONS 

28 

4.0 

345 

4.3 

701 

4.4 

319 

4.3 

6 

4.1 
0 

0.0 
0 

0.0 
0 

0.0 
1,400 

4.4 

1 EQ5200 

ELEC 
j  PK 

0 

0.0 

CONDENSER1FANS 
0    0    0 

0.0   0.0   0.0 
3 

0.2 
36 

0.4 

71 
0.4 

33 

0.4 

1 

0.2 

0 

0.0 
0 

0.0 
0 

0.0 
143 
0.4 

1 EQ5303 

ELEC 

PK 

0 

0.0 

CONTROLS : 

0    6 
0.0   0.0 

1 

0 

0.0 
25 

0.3 
81 

0.3 

136 

0.3 

74 

0.3 

12 

0.3 

0 
0.0 

0 
0.0 

0 
0.0 

329 
0.3 

1 EQ4003 

ELEC 

PK 

0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
54 

0.1 
52 

0.1 

54 

0.1 

54 

0.1 

52 

0.1 

0 

0.0 

0 

0.0 

0 

0.0 

267 

0.1 

1 EQ2102 

P H0TH20 

PK 

262 

0.5 

PURCHASED DIST. HOT WATER 

257   167   68    0 

0.5   0.4   0.2   0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

53 

0.2 

116 

0.3 

222 

0.4 

1,144 

0.5 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ELEC 1 1 1 1 0 0 0 0 0 1 1 1 9 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    6.9  (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (mo) 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COUP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   {%) 

5.1 73.95 

5.1 73.95 

0.0 0.00 

0.1 1.87 

0.1 1.87 

0.0 0.00 

1.7 24.18 
0.0 0.00 
0.0 0.00 
1.7 24.18 

V 600 
PAGE 36 

Grand Total 6.9 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 321 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 IF) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbfi/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-rain./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May I   To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTO/CLF (Transfer Function Method) 

Time/Date Program «as Run: 
Dataset Name: 

13: 2:48  1/24/94 
CB321 .TM 
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AIRFLOW - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

777 
0 

777 

777 
0 

777 

1,062 
0 

1,062 

284 
442 
726 

CAPACITY - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling —- -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals  Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 

Totals 

2.0 
0.0 
2.0 

0.0 
0.0 
0.0 

0.0 
0.Ö 
0.0 

2.0 
0.0 
2.0 

-30,779 
-48,303 
-79,082 

-30,779 
-48,303 
-79,082 

The building peaked at hour 16 month 7 with a capacity of   2.0 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
COMBINED ECOS 

Ei E E R I N G  CHECKS 

System   Main/ System 
Number Auxiliary Type 

1 Main PTAC 
2 Main RAD 

Percent 
Outside 

Air 

O.Of) 
0.00 

Cfm/ 
Sq Ft 

0.59 
0.00 

- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

388.1 
0.0 

660.1 
0.0 

Btuh/ 
Sq Ft 

18.18 
0.00 

—- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

0.59 
0.00 

-23.28 
-23.90 

Floor Area 
Sq Ft 

1,322 
2,021 
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• 

System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

• 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 7/16 * Ho/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air "> OADB/WB/HR: 91/ 73/ 98.0 * 
* 

0AD8: 89 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 545 0 545 2.27 * 623 3.49 * 568 -568 1.85 

Glass Solar 6,632 0 6,632 27.60 * 7,203 40.39 * 0 0 0.00 

Glass Cond 1,296 0 1 296 5.39 * 1,264 7.09 * -6,575 -6,575 21.44 

«all Cond 1,763 155 1,919 7.98 * 1,923 10.78 * -3,216 -3,485 11.36 

Partition 164 164 0.68 * 164 0.92 * 229 -229 0.75 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 11,273 11 273 46.91 * 4,258 23.88 * -19,810 -19,810 64.60 

Sub Total-) 21,674 155 21 829 90.83 * 15,434 86.54 * -30,397 -30,666 100.00 
Internal Loads t * 

Lights 1,263 0 1 263 5.25 * 1,633 9.16 * 0 0 0.00 

People 832 1 832 3.46 * 461 2.59 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 2,094 0 0 2,094 8.71 * 2,095 11.75 * 0 0 0.00 

Ceiling Load 108 -108 0 0.00 * 305 1.71 * 335 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat i 111 0.46 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup d 0 0.00 * ■ 0.00 * 0 0.00 
OV/UNDR Sizing 0 i 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat d 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass <| 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 23,876 47 0 24 034 100.00 * ■ 17,834 100.00 * -30, 732 -30,666 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR Leaving 08/WB/HR Gross Total 
"HKLHJ 

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) I (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1, 322 

Main Clg   2.0 24.0 17.0 ' 777 75.2 62 5  66 .5 53.8 51.8 55.4 Part 252 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 ' 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 ! 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof 317 0  0 
Totals    2.0 24.0 

1 
Nail 1 422     183  13 

 „UCATTHP COIL SEL -AIRFLOWS (cfm)  ENGINEERING CHECKS— -TEMPERATURES lc\  tuilun (n 
Capacity Coil Airfl  Ent Lvg Type Pooling teating   Clg % OA 0.0 Type  Clg Htg 

(Mbh) (cfi)  Deg F Deg F Vent 0 0  Clg Cfm/Sqf t 0.59 SAD8   53.9 104.3 
Main Htg   -30.8 777  67.9 104.3 Infil 284 284  Clg Cfn/Ton 388.10 Plenum  75.2 67.7 
Aux Htg    0.0 0   0.0 0.0 Supply 777 777  Clg Sqft/Ton 660.07 Return  75.1 67.8 
Preheat    -0.0 777  67.8 53.8 Mincfm 0 0  Clg Btuh/Sqft 18.18 Ret/OA  75.1 67.8 
Reheat      0.0 0   0.0 0.0 Return 777 777  No. People 3 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg I OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 0.59 Fn BldTD 0.0 0.0 
Total     -30.8 Auxil 0 0  Htg Btuh/SqFt -23.28 f n Frict 0.1 0.0 
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System Block RAD RADIATION 

************************* 

Peaked at Time -)       Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 

COOLING COIL PEAK ******************************** CLG SPACE PEAK 

0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

. 0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0   0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

• 0.00 
0.00 
0.00 
0.00 

0.00 

************ 

* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
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HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-1,234 
0 

-10,422 
-5,094 

-446 
0 

-30,772 
-47,967 

0 
0 
0 
0 

,521 
0 

-1 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-1,234 
0 

-10,422 
-5,429 

-446 
0 

-30,772 
-48,303 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.55 
0.00 

21.58 
11.24 
0.92 
0.00 

63.71 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-49,488 -48,303  100.00 

COOLING COIL SELECTION- -AREAS- 
Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (*) 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) Deg F 
0 0.0 
0 0.0 
0   0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 

' 0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Mall 

2,021 
490 

0 
678 

2,209 
0  0 

277  13 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-48.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-48.3 

Coil Airfl 
(cfm) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Heating 

0 
442 

0 
0 
0 
0 
0 
0 

Clg \  OA 
Clg Cfm/Sqft 
Clg Cfa/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-23.90 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn 81dTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
67.3 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 4 
COMBINED ECOS 

BUILDING  U-VALUES 

— Room U-Val Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Hintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 18.4 6.48 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.5 6.05 
3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.0 5.93 
4 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.044 0.000 33.6 10.28 
5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.044 0.000 36.4 11.77 

Zone 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 
System 1 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 

1 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 6.044 0.568 18.4 6.48 
2 LIVING ROOM 0.000 0.000 

0.000 
0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.5 6.05 

3 MASTER BEDROOM 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 16.0 5.93 
4 8EDR00M 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.044 0.000 33.6 10.28 
5 3RD FLOOR 0.032 0.000 0.000 0.000 0.033 0.550 0.563 0.044 0.000 36.4 11.77 

Zone 1 Total/Ave. 0.032 o.oüö 0.000 0.000 0.028 0.550 0.563 0.044 0.568 21.1 7.28 
6 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 13.2 5.30 

7 BACK PORCH 0.000 0.000 0.000 0.000 0.033 1.040 1.086 0.044 0.000 52.3 14.55 
8 BATH 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.044 0.568 22.6 7.44 
9 BEDROOM 0.000 0.000 0.000 0.000 0.023 0.550 0.563 0.044 0.000 ■ 33.8 10.32 
10 STAIRS 0.032 o.ooi 0.000 0.000 0.033 0.610 0.625 0.044 0.000 22.9 8.03 
11 BATH 0.032 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 34.4 11.37 

Zone 2 Total/Ave. 0.032 0.006 0,000 0.000 0.029 0.619 0.636 0.044 0.568 26.7 8.74 
System 2 Total/Ave. 0.032 0.000 0.000 0.000 0.028 0.573 0.587 0.044 0.568 23.0 7.78 
Building 0.032 0.000 0.000 0.000 0.028 0.564 0.578 0.044 0.568 22.3 7.58 

• 
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BUILDING AREAS - ALTERNATIVE 4 
COMBINED ECOS 
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BUILDING  AREAS 

Floor Total Exposed *"_ 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Hin Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /HI Area 

Number Description Fir  Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (%) (sqft) 

1 DINING ROOM 181 181 0 0 0 0 0 33 14 210 
2 LIVING ROOM 539 539 0 0 0 0 0 66 11 528 
3 MASTER BEDROOM 285 285 0 0 0 0 0 45 15 265 
4 BEDROOM 157 157 0 0 0 0 157 30 13 195 
5 3RD FLOOR 160 160 252 0 0 0 160 9 17 41 

Zone 1 Total/Ave. 1,322 252 0 0 0 317 183 13 1,240 

System 1 Total/Ave. 1,322 252 0 0 0 317 183 13 1,240 

1 DINING ROOM 181 181 0 ' 0 0 0 0 33 14 210 
2 LIVING ROOM ,  539 539 0 0 0 0 0 66 11 528 
3 MASTER BEDROOM 1  265 285 0 0 0 0 0 45 15 265 
4 BEDROOM 157 157 0 0 0 0 157 30 13 195 
5 3RD FLOOR ;  160 160 252 0 0 0 160 9 17 41 

Zone 1 Total/Ave. i 1,322 252 0 0 0 317 183 13 1,240 

6 KITCHEN ;   156 156 0 0 0 0 0 13 11 104 
7 BACK PORCH 1   59 59 0 0 0 0 59 11 6 185 
8 BATH 90 90 0 0 0 0 0 21 13 140 
9 BEDROOM 148 148 0 0 0 0 148 30 14 187 
10 STAIRS 1  170 170 112 0 0 0 78 20 21 76 
11 BATH 1  i 76 76 126 0 0 0 76 0 0 0 

Zone 2 Total/Ave. i 699 238 0 0 0 361 95 12 692 
System 2 Total/Ave. 2,021 490 0 0 0 678 277 13 1,932 

Building 3,343 742 0 0 0 995 460 13 3,172 

ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
COMBINED ECOS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 
Overall Wall U-Value = 
Overall Building U-Value : 

0.028 (8tu/Hr/Sq Ft/F) 
0.110 (Btiu/Hr/Sq Ft/F) 
0.092 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 
Wall Overall Thermal Transfer Value (OTTVw) - 

1.21 (Btu/Hr/Sq Ft) 
12.48 (Btu/Hr/Sq Ft) 



• 

• 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  Cool ing Load —   Heati ng Load — Cooling Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (*) 

0 - 5 0.1 7 73 -3,954 13 587 38.9 0 0 
5 - 10 0.2 9 94 -7,908 16 688 77.7 0 0 

10 - 15 0.3 6 62 -11,862 15 636 116.6 0 0 
15 - 20 0.4 3 30 -15,816 20 873 155.5 42 1,530 
20 - 25 0.5 6 67 -19,770 15 666 194.3 0 0 
25 - 30 0.6 8 82 -23,725 13 569 233.2 0 0 
30 - 35 0.7 16 171 -27,679 8 357 272.0 0 0 
35 - 40 0.8 8 88 -31,633 0 0 310.9 0 0 
40 - 45 0.9 4 47 -35,587 0 0 349.8 0 0 
45 - 50 1.0 10 107 -39,541 0 0 388.6 21 765 
50 - 55 1.1 13 144 -43,495 0 0 427.5 0 0 
55 - 60 1.2 1 11 |  -47,449 0 0 466.4 0 0 
60 - 65 1.3 4 40 !  -51,403 0 0 505.2 0 0 
65 - 70 1.4 2 20 1  -55.357 0 0 544.1 0 0 
70 - 75 1.5 1 11 -59,311 0 0 583.0 0 0 
75 - 80 1.6 0 0 -63,266 0 0 621.8 0 0 
80 - 85 1.7 0 0 1  -67,220 0 0 660.7 0 0 
85 - 90 1.8 0 0 -71,174 0 0 699.6 0 0 
90 - 95 1.9 0 0 j  -75,128 0 0 738.4 0 0 
95-100 2.0 3        31 -79,032 0 0 777.3 38    1,377 
Hours Off 0.0 0   7,682 0 0   4,384 0.0       •    0   5,088 

— Heating Airflow   
• Cap.  Hours Hours 
(Cfm)   (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
COMBINED ECOS 
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BUILDING TEMPERATURE PROFILES 

Temperature 
Range 

(F) 

Zone Number 

Max. Temp. 
Mo./Hr. 

Day Type 

80.8 105.5 110.5 
7 14 8 21 8 21 

1   1   1 

Number of Hours 
Above 100 
95 - 100 
90 - 95 
85 - 90 
80 - 85 
75 - 80 
70 - 75 
65 - 70 
60 - 65 
55 - 60 
50 - 55 
Below 50 

0 
0 
0 
0 
0 

2,999 
673 

1,232 2,221 
1,168  707 

362 70 
383 348 
509 394 
18 348 
85 368 

276 5,003 4,304 
752   0 0 
733   0 0 
620   0 0 

2,707   0 0 

Min. Temp. 
Mo./Hr. 

Day Type 

34.2 67.9 67.9 
2 10 2 12 1 21 

5   2   1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

MONTHLY  ENERGY CONSUHPTIO 
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ELEC 

 n 

DEMAND 

u n i n L 

HOT «TR 

i  c n  £ 

rfOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 443 2 139 0 
Feb 400 2 140 0 
March 454 2 86 0 
April 427 2 29 0 
May 487 4 0 0 
June 810 5 0 0 
July 1,124 5 0 0 
Aug 818 5 e 0 
Sept 453 5 0 u 
Oct 448 2 13 0 
Nov 427 2 54 0 
Dec 438 2 114 0 
Total 6,730 5 574 0 

Building Energy Consumption :    24, 033 (Btu/Sq Ft/Year) 
Source Energy Consumption :     43, 497 !8tu/Sq Ft/Year) 

Floor Area 3,343 (Sq Ft) 

• 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

-- Monthly Cons 
May  June 

umption - 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

442 
1.7 

400 
1.7 

453 
1.7 

426 
1.7 

448 
1.7 

437 
1.7 

437 
1.7 

453 
1.7 

426 
1.7 

448 
1.7 

426 
1.7 

437 
1.7 

5,234 
1.7 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

' 0 
0.0 

0 
0.0 

• 0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 0.0 

0 
0.0 

0 
0.0 

o ■ 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 
P H0TH20 
PK 

0 
0.0 

Ö 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

p 
o.o 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
ELEC 
PK 

0 
0.0 

AIR-CLO COND 
0    0 

0.0   0.0 

COM? (15 
0 

0.0 

TONS 
5 

2.4 
240 
2.7 

472 
2.8 

229 
2.7 

0 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

946 
2.8 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   O.j)   0.0 
0 

0.0 
25 

0.3 
48 

0.3 
24 

0.3 
0 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 
97 

0.3 

1 EQ5303 
ELEC 
PK 

0 
0.0 

CONTROLS ; 
o   b 

0.0   0.0 
1 

0 
0.0 

7 
0.3 

81 
0.3 

140 
0.3 

84 
0.3 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

311 
0.3 

1 EQ4003 
ELEC 
PK 

0 
0.0 

! 
FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
28 

0.1 
27 

0.1 
28 

0.1 
28 

0.1 
27 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 
137 
0.1 

1 EQ2102 
P H0TH2O 
PK 

139 
0.3 

PURCHASED DIST. HOT WATER 
140   86   29    0 
0.3   0.?   0.1   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

13 
0.1 

54 
0.2 

114 
0.2 

574 
0.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 47 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

ELEC 1 1 I 0 0 0 0 0 0 0 1 1 5 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
COMBINED ECOS 

Utility  ELECTRIC DEMAND 

UTILITY  PEAK CHECKSUMS 

Peak Value    5.1  (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (mo) 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (») 

3.3 65.68 

3.3 65.68 

0.0  0.00 

0.1 

0.1 

0.0 

1.31 

1.31 

0.00 

1.7" 33.00 
0.0 0.00 
0.0 0.00 
1.7 33.00 

V 600 
PAGE 48 

Grand Total 5.1 100.00 



Building 330 

Trace Input File 

933702 



CONTENTS OF : E:\CB330.TM 
LINE #   

1 JOB - 1 
2 01/ENERGY SAVINGS OPPORTUNITY STUDY 
3 01/CARLISLE BARRACKS, PA 
4 Ol/DEPARTMENT OF THE ARMY 
5 01/BENATEC ASSOCIATES 
6 01/BUILDING 330 
7 08/CARLISLE 
8 09/MAY/SEP////APR/OCT 
9 10/CLTD-CLF 

10 11///ZONE 
11 LOAD   -   1 
12 19/1/BASE   8UILDING 
13 20/1/1/MEN/105/1//0//10.3 
14 2O/2/1/UIOMEN/87/1//0//1O.3 
15 20/3/1/ENGR RESOURCES/1062/l//0//10 . 3 
16 20/4/1/OFFICE/135/1//0//10.3 
17 20/5/1/ENTRANCE/120/1//0//10.3 
18 20/6/2/PRINT ROOM/169/1//0//10 . 3 
19 20/7/2/ENGINEERING/657/1//0//10.3 
20 2O/8/2/HALL/194/1//O//10.3 
21 20/9/2/OFFICE/140/1//0//10. 3 
22 20/10/2/RECEPTION/105/1//0//10.3 
23 20/11/2/OFFICE/293/1//0//10.3 
24 20/12/2/SECRETARY/91/1//0//10.3 
25 20/13/3/COMPUTER ROOM/361/l//0//l0 . 5 
26 21/M////CBA0CTX///CBADHTX 
27 22/M/1/YES////163 
28 22/13/1/YES////163 
29 24/1/1/11.75/9//164/180 
30 24/1/2/9/9//164/270 
31 24/2/1/12/9//164/180 
32 24/3/1/22/9//164/90 
33 24/3/2/49/9//164/270 
34 24/5/1/18/9//165/90 
35 24/5/2/7/9//165/180 
36 24/6/1/12.5/9//165/0 
37 24/6/2/13.5/9//165/270 
38 24/7/1/25/9//165/0 
39 24/7/2/26/9//165/180 
40 24/7/3/10.5/9//165/270 
41 24/9/1/15.5/9//165/0 
42 24/11/1/18/9//165/0 
43 24/11/2/16.5/9//165/90 
44 24/12/1/8/9//165/90 
45 24/12/2/12/9//165/180 
46 24/13/1/19/9.75//166/0 
47 24/13/2/19/9.75//166/90 
48 24/13/3/19/9.75//166/180 
49 25/1/1/5/2/1/1.04/.95 
50 25/1/2/5/2/1/1.04/.95 
51 25/2/1/5/2/1/1.04/.95 
52 25/3/1/5/2/6/1.04/.95 
53 25/3/2/5/2/10/1.04/.95 
54 25/5/1/3/1.5/4/1.04/.95 
55 25/5/2/3/2/1/1.04/.95 
56 25/6/1/4/2/2/1.04/.95 
57 25/6/2/4/2/2/1.04/.95 
58 25/7/1/4/2/6/1.04/.95 



CONTENTS OF : E:\CB330.TM 
LINE #   

59 25/7/2/3.5/1.5/3/1.04/.95 
60 25/7/3/4/2/1/1.04/.95 
61 25/9/1/4/2/3/1.04/.95 
62 25/11/1/4/2/4/1.04/.95 
63 25/11/2/4/2/4/1.04/.95 
64 25/12/1/4/2/1/1.04/.95 
65 25/12/2/4/2/3/1.04/.95 
66 25/13/1/5/1.5/1/1.04/.95 
67 25/13/2/5/1.5/2/1.04/.95 
68 25/13/3/5/1.5/1/1.04/.95 
69 26/M/CBADPSL/CBADPSL/0FF//0FF/CBADCLG/CBADHTG/0FF/CBADP&L/0FF 
70 27/1/////1.8/WATT-SF/ASHRAE2 
71 27/2/////2.2/UATT-SF/ASHRAE2 
7 2 27/3/5/PE0PLE/255/255/3.6/WATT-SF/ASHRAE2 
7 3 27/4/1/PE0PLE/255/255/2.8/WATT-SF/ASHRAE2 
7 4 27/6/1/PE0PLE/255/25 5/2.8/1-JATT-SF/ASHRAE2 
7 5 27/7/3/PE0PLE/2S5/255/3.2/WATT-SF/ASHRAE2 
76 27/8/////4.4/WATT-SF/ASHRAE2 
77 27/9/1/PE0PLE/255/255/4 . 8 /UIATT-S F / ASHR A E 2 
78 27/10/////2.7/WATT-SF/ASHRAE2 
7 9 27/ll/l/PEOPLE/255/255/2.6/WATT-SF/ASHRAE2 
80 27/12/1/PE0PLE/255/255/2. 1 /l-JATT-S F / ASHR A E2 
81 27/13/4/PE0PLE/255/255/1.6/WATT-SF/ASHRAE2 
82 28/3/1/PC S/1.4/WATT-SF/CBADPSL 
83 28/4/1/PC'S/1/WATT-SF/CBADPSL 
84 28/7/1/PC'S/l/WATT-SF/CBA DPSL 
8 5 28/8/1/COPIER/4/WATT-SF/CBADP&L 
86 28/9/1/PC S/1/WATT-SF/CBADPSL 
87 28/13/1/PC S/6.8/WATT-SF/CBADPSL 
88 29/M/////.26/CFM-SF/.26/CFM-SF 
89 30/1/136/CFM///////136/CFM 
90 30/2/136/CFM///////136/CFM 
91 30/3/1350/CFM 
92 30/4/150/CFM 
93 30/5/200/CFM 
94 30/6/500/CFM 
.95 30/7/720/CFM 
96 30/8/240/CFM 
97 30/9/120/CFM 
98 30/10/125/CFM 
99 30/11/380/CFM 

100 30/12/125/CFM 
101 30/13/1460/CFM/1460/CFM 
102 SYSTEM - 1 
103 39/1/BASE BUILDING 
104 40/1/S2 
105 41/1/1/2 
106 42/1/.5/////.1 
107 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
108 40/2/RAD 
109 41/2/1/2 
110 42/2 
111 45/2/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
112 40/3/COMP 
113 41/3/3/3 
114 42/3/.2/.2 
115 45/3/CBADCLG/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
116 EQUIPMENT - 1 



CONTENTS OF : E:\CB330.TM 
LINE # :  
117 59/1/CARLISLE///BASE BUILDING 
118 60/1/1/BLKPLANT/l/l 
119 60/2/2/BLKPLANT/3/3 
120 62/1/EQ1161/2/60/MBH 
121 62/2/EQ1161/2/24/MBH 
122 65/1/1//2/2 
123 6 7/1/EQ2102/1/18/FT-WATER/120/MBH 
124 69/1/EQ4003 
125 69/3/EQ4003/EQ4003 
126 LOAD - 2 
127 19/2/WEATHERSTRIP & CAULKING 
128 2O/1/1/MEN/105/1//0//10.3 
129 20/2/1/WOMEN/87/1//0//10.3 
130 20/3/1/ENGR RESOURCES/1062/l//O//10. 
131 20/4/1/OFFICE/135/1//0//10.3 
132 20/5/1/ENTRANCE/120/1//0//10.3 
133 20/6/2/PRINT ROOM/169/1//0//10 . 3 
134 20/7/2/ENGINEERING/657/1//0//10.3 
135 20/8/2/HALL/194/1//0//10.3 
136 20/9/2/OFFICE/140/1//0//10.3 
137 20/10/2/RECEPTION/105/1//0//10.3 
138 20/11/2/OFFICE/293/1//0//1O.3 
139 20/12/2/SECRETARY/91/1//0//10.3 
140 20/13/3/COMPUTER ROOM/361/1//0//10 . 5 
141 21/M////CBADCTX///CBADHTX 
142 22/M/1/YES////163 
143 22/13/1/YES////163 
144 24/1/1/11.75/9//164/180 
145 24/1/2/9/9//164/270 
146 24/2/1/12/9//164/180 
147 24/3/1/22/9//164/90 
148 24/3/2/49/9//164/270 
149 24/5/1/18/9//165/90 
150 24/5/2/7/9//165/180 
151 24/6/1/12.5/9//165/0 
152 24/6/2/13.5/9//165/270 
153 24/7/1/25/9//165/0 
154 24/7/2/26/9//165/180 
155 24/7/3/10.5/9//165/270 
156 24/9/1/15.5/9//165/0 
157 24/11/1/18/9//165/0 
158 24/11/2/16.5/9//165/90 
159 24/12/1/8/9//165/90 
160 24/12/2/12/9//165/180 
161 24/13/1/19/9.75//166/0 
162 24/13/2/19/9.75//166/90 
163 24/13/3/19/9.75//166/180 
164 25/1/1/5/2/1/1.04/.95 
165 25/1/2/5/2/1/1.04/.95 
166 25/2/1/5/2/1/1.04/.95 
167 25/3/1/5/2/6/1.04/.95 
168 25/3/2/5/2/10/1.04/.95 
169 25/5/1/3/1.5/4/1.04/.95 
170 25/5/2/3/2/1/1.04/.95 
171 25/6/1/4/2/2/1.04/.95 
172 25/6/2/4/2/2/1.04/.95 
173 25/7/1/4/2/6/1.04/.95 
174 25/7/2/3.5/1.5/3/1.04/.95 



CONTENTS OF : E:\CB330.TM 
LINE #   
175 25/7/3/4/2/1/1.04/. 95 
176 25/9/1/4/2/3/1.04/.95 
177 25/11/1/4/2/4/1.04/ .95 
178 25/11/2/4/2/4/1.04/.95 
179 25/12/1/4/2/1/1.04/.95 
180 25/12/2/4/2/3/1.04/.95 
181 25/13/1/5/1.5/1/1.04/.95 
182 25/13/2/5/1.5/2/1.04/.95 
183 25/13/3/5/1.5/1/1.04/.95 
184 26/M/CBADP&L/CBA0PSL/0FF//0FF/CBADCLG/CBA0HTG/0FF/CBADPSL/0FF 
185 27/1/////1.8/WATT-SF/ASHRAE2 
186 27/2/////2.2/WATT-SF/ASHRAE2 
187 27/3/5/PE0PLE/25 5/25 5/3.6/WATT-SF/ASHRAE2 
188 27/4/1/PE0PLE/255/255/2.8/WATT-SF/ASHRAE2 
189 27/6/1/PE0PLE/255/255/2.8/WATT-SF/ASHRAE2 
190 27/7/3/PE0PLE/255/255/3.2/WATT-SF/ASHRAE2 
191 2 7/8/////4.4/WATT-SF/ASHRAE2 
192 27/9/1/PE0PLE/255/255/4.8/WATT-SF/ASHRAE2 
193 27/10/////2.7/WATT-SF/ASHRAE2 
19 4 27/11/1/PE0PLE/255/255/2.6/WATT-SF/ASHRAE2 
195 27/12/1/PE0PLE/255/255/2.1/UATT-SF/ASHRAE2 
196 2 7/13/4/PE0PLE/255/255/1.6/1-JATT-SF/ASHRAE2 
197 28/3/1/PC'S/1.4/WATT-SF/CBADP&L 
198 28/4/1/PC ' S/1/UIATT-SF/C8ADP&L 
199 28/7/1/PC S/l/WATT-SF/CBADP&L 
200 28/8/1/COPIER/4/WATT-SF/CBADPSL 
201 28/9/1/PC S/1/WATT-SF/CBADPSL 
202 28/13/1/PC'S/6.8/WATT-SF/CBADP&L 
203 29/M/////.19/CFM-SF/.19/CFM-SF 
204 30/1/136/CFM///////136/CFM 
205 30/2/136/CFM///////136/CFM 
206 30/3/1350/CFM 
207 30/4/150/CFM 
208 30/5/200/CFM 
209 30/6/500/CFM 
210 30/7/720/CFM 
211 30/8/240/CFM 
212 30/9/120/CFM 
213 30/10/125/CFM 
214 30/11/380/CFM 
215 30/12/125/CFM 
216 30/13/1460/CFM/146O/CFM 
217 SYSTEM - 2 
218 39/2/WEATHERSTRIP fi CAULKING 
219 40/1/SZ 
22041/1/1/2 
221 42/1/.5/////.1 
222 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
223 40/2/RAO 
224 41/2/1/2 
225 42/2 
226 45/2/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
227 40/3/COMP 
228 41/3/3/3 
229 42/3/.2/.2 
23 0 45/3/CBADCLG/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
231 EQUIPMENT - 2 
232 59/2/CARLISLE///WEATHERSTRIP S CAULKING 



CONTENTS OF : E:\CB330.TM 
LINE #   
233 60/1/1/BLKPLANT/l/l 
234 60/2/2/BLKPLANT/3/3 
235 62/1/EQ1161/2/60/MBH 
236 62/2/EQ1161/2/24/MBH 
237 65/1/1//2/2 
238 6 7/1/EQ2102/1/18/FT-WATER/120/MBH 
239 69/1/EQ4003 
240 69/3/EQ4003/EQ4003 
241 LOAD - 3 
242 19/3/REPLACE FLUORESCENT LAMPS 
243 20/1/1/MEN/105/1//0//1O.3 
244 20/2/1/WOMEN/87/1//0//10.3 
245 20/3/1/ENGR RESOURCES/1062/l/ /O//10 . : 
246 20/4/1/OFFICE/135/1//0//10.3 
24 7 20/5/1/ENTRANCE/120/1//0//10.3 
248 20/6/2/PRINT ROOM/l69/1//0//l0.3 
249 20/7/2/ENGINEERING/657/1//0//10.3 
250 20/8/2/HALL/194/1//0//10.3 
251 20/9/2/OFFICE/140/1//0//10.3 
252 20/10/2/RECEPTION/10 5/1//0//10.3 
253 20/11/2/OFFICE/293/1//0//10.3 
254 20/12/2/SECRETARY/91/1//0//10.3 
255 20/13/3/COMPUTER ROOM/361 / 1//O//l0.5 
256 21/M////CBADCTX///CBADHTX 
257 22/M/1/YES////163 
258 22/13/1/YES////163 
259 24/1/1/11.75/9//164/180 
260 24/1/2/9/9//164/270 
261 24/2/1/12/9//164/180 
262 24/3/1/22/9//164/90 
263 24/3/2/49/9//164/270 
264 24/5/1/18/9//165/90 
265 24/5/2/7/9//165/180 
266 24/6/1/12.5/9//165/0 
267 24/6/2/13.5/9//165/270 
268 24/7/1/25/9//165/0 
269 24/7/2/26/9//165/180 
270 24/7/3/10.5/9//165/270 
271 24/9/1/15.5/9//165/0 
272 24/11/1/18/9//165/0 
273 24/11/2/16.5/9//165/90 
274 24/12/1/8/9//165/90 
275 24/12/2/12/9//165/180 
276 24/13/1/19/9.75//166/0 
277 24/13/2/19/9.75//166/90 
278 24/13/3/19/9.75//166/180 
279 25/1/1/5/2/1/1.04/.95 
280 25/1/2/5/2/1/1.04/.95 
281 25/2/1/5/2/1/1.04/.95 
282 25/3/1/5/2/6/1.04/.95 
283 25/3/2/5/2/10/1.04/.95 
284 25/5/1/3/1.5/4/1.04/.95 
285 25/5/2/3/2/1/1.04/.95 
286 25/6/1/4/2/2/1.04/.95 
287 25/6/2/4/2/2/1.04/.9.5 
288 25/7/1/4/2/6/1.04/.95 
289 25/7/2/3.5/1.5/3/1.04/.95 
290 25/7/3/4/2/1/1.04/.95 



CONTENTS OF : E:\CB330.TM 
LINE #   
291 25/9/1/4/2/3/1. 
292 25/11/1/4/2/4/1 
293 25/11/2/4/2/4/1 
294 25/12/1/4/2/1/1 
295 25/12/2/4/2/3/1 
296 25/13/1/5/1.5/1 
297 25/13/2/5/1.5/2 
298 25/13/3/5/1.5/1 
299 26/M/CBADP5L/CB 
300 27/1/////1.8/WA 
301 27/2/////2.1/WA 
302 27/3/5/PE0PLE/2 
303 27/4/1/PE0PLE/2 
304 27/6/1/PE0PLE/2 
305 27/7/3/PE0PLE/2 
306 27/8/////3.8/WA 
307 27/9/1/PE0PLE/2 
308 27/10/////2.6/W 
309 27/11/1/PEOPLE/ 
310 27/12/1/PEOPLE/ 
311 27/13/4/PE0PLE/ 
312 28/3/1/PC'S/1. 4 
313 28/4/1/PC'S/l/W 
314 28/7/1/PC'S/l/W 
315 28/8/1/C0PIER/4 
316 28/9/1/PC'S/l/W 
317 28/13/1/PC'S/6. 
318 29/M/////.26/CF 
319 30/1/136/CFM/// 
320 30/2/136/CFM/// 
321 30/3/1350/CFM 
322 30/4/150/CFM 
323 30/5/200/CFM 
324 30/6/500/CFM 
325 30/7/720/CFM 
326 30/8/240/CFM 
327 30/9/120/CFM 
328 30/10/125/CFM 
329 30/11/380/CFM 
330 30/12/125/CFM 
331 30/13/1460/CFM/ 
332 SYSTEM - 3 
333 39/3/REPLACE FL 
334 40/1/SZ 
335 41/1/1/2 
336 42/1/.5/////.1 
337 45/1/CBADCLG/OF 
338 40/2/RAD 
339 41/2/1/2 
340 42/2 
341 45/2/0FF/0FF/0F 
342 40/3/COMP 
343 41/3/3/3 
344 42/3/.2/. 2 
345 45/3/CBADCLG/OF 
346 EQUIPMENT - 3 
347 59/3/CARLISLE// 
348 60/1/1/BLKPLANT 

04/.95 
.04/.95 
.04/.95 
.04/.95 
.04/.95 
/1.04/.95 
/l.04/.95 
/l.04/.95 
ADPSL/OFF//OFF/CBADCLG/CBADHTG/OFF/CBADPSL/OFF 
TT-SF/ASHRAE2 
TT-SF/ASHRAE2 
5 5/255/3.1/WATT-SF/ASHRAE2 
55/255/2.7/WATT-SF/ASHRAE2 
55/255/2.7/WATT-SF/ASHRAE2 
55/255/2.8/WATT-SF/ASHRAE2 
TT-SF/ASHRAE2 
55/255/4.0/WATT-SF/ASHRAE2 
ATT-SF/ASHRAE2 
255/255/2.2/WATT-SF/ASHRAE2 
25 5/25 5/2.0/WATT-SF/ASHRAE2 
255/255/1.3/WATT-SF/ASHRAE2 
/WATT-SF/CBADPSL 
ATT-SF/CBADPSL 
ATT-SF/CBADPSL 
/WATT-SF/CBADPSL 
ATT-SF/CBADPSL 
8/WATT-SF/CBADPSL 
M-SF/.26/CFM-SF 
////136/CFM 
////136/CFM 

1460/CFM 

UORESCENT LAMPS 

F/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

F/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

F/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

/REPLACE FLUORESCENT LAMPS 
/l/l 



CONTENTS OF : E:\CB330.TM 
LINE #   
349 60/2/2/BLKPLANT/3/3 
350 62/1/EQ1161/2/60/MBH 
351 62/2/EQ1161/2/24/MBH 
352 65/1/1//2/2 
353 6 7/1/EQ2102/1/18/FT-WATER/120/MBH 
354 69/1/EQ40O3 
355 69/3/EQ4003/EQ4003 
356 LOAD - 4 
357 19/4/REPLACE FLUORESCENT BALLASTS 
358 20/1/1/MEN/105/1//0//10.3 
359 20/2/1/WOMEN/87/1//0//10.3 
360 20/3/1/ENGR RESOURCES/1062/l//0 / /10 .: 
361 20/4/1/OFFICE/135/1//0//10.3 
36 2 20/5/1/ENTRANCE/120/1//0//10.3 
363 20/6/2/PRINT ROOM/169/1//0//1O . 3 
364 20/7/2/ENGINEERING/657/1//0//10.3 
365 20/8/2/HALL/194/1//0//10.3 
366 20/9/2/OFFICE/140/1//0//10.3 
367 20/10/2/RECEPTION/105/1//0//10.3 
368 20/11/2/OFFICE/293/1//0//1O.3 
369 20/12/2/SECRETARY/91/1//0//10.3 
370 20/13/3/COMPUTER ROOM/361/1//0 //l0 . 5 
371 21/M////CBADCTX///CBADHTX 
372 22/M/1/YES////163 
373 22/13/1/YES////163 
374 24/1/1/11.75/9//164/180 
375 24/1/2/9/9//164/270 
376 24/2/1/12/9//164/18 0 
377 24/3/1/22/9//164/90 
378 24/3/2/49/9//164/270 
379 24/5/1/18/9//165/90 
380 24/5/2/7/9//165/180 
381 24/6/1/12.5/9//165/0 
382 24/6/2/13.5/9//165/270 
383 24/7/1/25/9//165/0 
384 24/7/2/26/9//165/180 
385 24/7/3/10.5/9//165/270 
386 24/9/1/15.5/9//165/0 
387 24/11/1/18/9//165/0 
388 24/11/2/16.5/9//165/90 
389 24/12/1/8/9//165/90 
390 24/12/2/12/9//165/180 
391 24/13/1/19/9.75//166/0 
392 24/13/2/19/9.75//166/90 
393 24/13/3/19/9.75//166/180 
394 25/1/1/5/2/1/1.04/.95 
395 25/1/2/5/2/1/1.04/.95 
396 25/2/1/5/2/1/1.04/.95 
397 25/3/1/5/2/6/1.04/.95 
398 25/3/2/5/2/10/1.04/.95 
399 25/5/1/3/1.5/4/1.04/.95 
400 25/5/2/3/2/1/1.04/.95 
401 25/6/1/4/2/2/1.04/.95 
402 25/6/2/4/2/2/1.04/.95 
403 25/7/1/4/2/6/1.04/.9.5 
404 25/7/2/3.5/1.5/3/1.04/.95 
405 25/7/3/4/2/1/1.04/.95 
406 25/9/1/4/2/3/1.04/.95 



CONTENTS OF : E:\CB330.TM 

\TT-SF/ASHRAE2 
*TT~SF/ASHRAE2 
*TT-SF/ASHRAE2 
*TT-SF/ASHRAE2 

\TT-SF/ASHRAE2 
[2 
JATT-SF/ASHRAE2 
JATT-SF/ASHRAE2 
JATT-SF/ASHRAE2 
IPSL 
:L 
:L 
1P&L 
:L 
IDPSL 
•SF 

LINE   #  
407 25/11/1/4/ 
408 25/11/2/4/ 
409 25/12/1/4/ 
410 25/12/2/4/ 
411 25/13/1/5/ 
412 25/13/2/5/ 
413 25/13/3/5/ 
414 26/M/CBADP 
415 27/1/////1 
416 27/2/////1 
417 27/3/5/PEO 
418 27/4/1/PEO 
419 27/6/1/PEO 
420 27/7/3/PEO 
421 27/8/////3 
422 27/9/1/PEO 
423 27/10///// 
424 27/11/1/PE 
425 27/12/1/PE 
426 27/13/4/PE 
427 28/3/1/PC 
428 28/4/1/PC 
429 28/7/1/PC 
430 28/8/1/COP 
431 28/9/1/PC 
432 28/13/1/PC 
433 29/M/////. 
434 30/1/136/C 
435 30/2/136/C 
436 30/3/1350/ 
437 30/4/150/C 
438 30/5/200/C 
439 30/6/500/C 
440 30/7/720/C 
441 30/8/240/C 
442 30/9/120/C 
443 30/10/125/ 
444 30/11/380/ 
445 30/12/125/ 
446 30/13/1460 
447 SYSTEM - 4 
448 39/4/REPLA 
449 40/1/SZ 
450 41/1/1/2 
451 42/1/.5/// 
452 45/1/CBADC 
453 40/2/RAD 
454 41/2/1/2 
455 42/2 
456 45/2/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
457 40/3/COMP 
458 41/3/3/3 
459 42/3/.2/.2 
460 45/3/CBADCLG/0FF/0FF/0FF 
461 EQUIPMENT - 4 
462 59/4/CARLISLE///REPLACE 
463 60/1/1/BLKPLANT/l/l 
464 60/2/2/BLKPLANT/3/3 

2/4/1.04/.95 
2/4/1.04/.95 
2/1/1.04/.95 
2/3/1.04/.95 
1.5/1/1.04/.95 
1.5/2/1.04/.95 
1 .5/1/1.04/.95 
SL/CBADPSL/OFF 
.5/WATT-SF/ASH 
.8/WATT-SF/ASH 
PLE/255/255/2. 
PLE/255/255/2. 
PLE/255/255/2. 
PLE/255/255/2. 
.2/WATT-SF/ASH 
PLE/255/255/3. 
2.2/WATT-SF/AS 
0PLE/255/25 5/1 
0PLE/255/255/1 
OPLE/255/255/1 
S/1.4/WATT-SF/ 
S/1/WATT-SF/CB 
S/1/WATT-SF/CB 
IER/4/UIATT-SF/ 
S/1/WATT-SF/CB 
' S/6.8/WATT-SF 
26/CFM-SF/.26/ 
FM///////136/C 
FM///////136/C 
CFM 
FM 
FM 
FM 
FM 
FM 
FM 
CFM 
CFM 
CFM 
/CFM/1460/CFM 

CE FLUORESCENT BALLASTS 

//•I 
LG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

//OFF/CBADCLG/CBAOHTG/OFF/CBADPSL/OFF 
RAE2 
RAE2 
6/WA" 
3/WA- 
S/WA" 
4/UA" 
RAE2 
4/UA" 
HRAE; 
.9/W/ 
.7/W/ 
.1/W/ 
CBADI 
ADPfil 
ADPSI 
CBADf 
ADP&I 
/CBAI 
CFM-! 
FM 
FM 

/OFF/CBADHTG/OFF/OFF/OFF/OFF 

FLUORESCENT BALLASTS 



LINE 
465 
466 
467 
468 
469 
470 

CONTENTS OF : E:\CB330.TM 

62/1/EQ1161/2/60/MBH 
62/2/EQ1161/2/24/MBH 
65/1/1//2/2 
67/1/EQ21B2/1/18/FT-WATER/120/MBH 
69/1/EQ4003 
69/3/EQ4003/EQ4003 



CONTENTS OF : E:\CB3308.TM 
LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
5 4 
55 
56 
57 
58 

JOB - 
01/EN 
01/CA 
01/DE 
01/BE 
01/BU 
08/CA 
09/MA 
10/CL 

11/// 
LOAD 
19/1/ 
20/1/ 
20/2/ 
20/3/ 
20/4/ 
20/5/ 
20/6/ 
20/7/ 
20/8/ 
20/9/ 
20/10 
20/11 
20/12 
20/13 
21 / M / 
22/M/ 

22/13 
24/1/ 
24/1/ 
24/2/ 
24/3/ 
24/3/ 
24/5/ 
24/5/ 
24/6/ 
24/6/ 
24/7/ 
24/7/ 
24/7/ 
24/9/ 
24/11 
24/11 
24/12 
24/12 
24/13 
24/13 
24/13 
25/1/ 
25/1/ 
25/2/ 
25/3/ 
25/3/ 
25/5/ 
25/5/ 
25/6/ 
25/6/ 
25/7/ 

1 
ERGY 
RLISL 
PARTM 
NATEC 
ILDIN 
RLISL 
Y/SEP 
TD-CL 
ZONE 
- 1 
REPLA 
1/MEN 
1/WOM 
1/EN6 
1/OFF 
1/ENT 
2/PRI 
2 / E N G 
2/HAL 

2/OFF 

/2/RE 
/2/OF 

/2/SE 
/3/CO 
///CB 
1/YES 
/1/YE 
1/11 . 
2/9/9 
1/12/ 
1/22/ 
2/49/ 
1/18/ 
2/7/9 
1/12. 
2/13. 
1/25/ 
2/26/ 
3/10. 
1/15. 
/1/18 
/2/16 
/1/8/ 
/2/12 
/1/19 
/2/19 
/3/19 
1/5/2 
2/5/2 
1/5/2 
1/5/2 
2/5/2 
1/3/1 
2/3/2 
1/4/2 
2/4/2 
1/4/2 

SAVINGS OPPORTUNITY 
E BARRACKS, PA 
ENT OF THE ARMY 
ASSOCIATES 

G 330 
E 
////APR/OCT 
F 

STUDY 

CE FL 
/105/ 
E N / 8 7 

R RES 

ICE/1 
R A N C E 

NT RO 
INEER 
L/194 
ICE/1 
CEPTI 
FICE/ 
CRETA 
MPUTE 
ADCTX 

um 
S//// 
75/9/ 
//164 
9//16 
9//16 
9//16 
9//16 
//165 
5/9// 
5/9// 
9//16 
9//16 
5/9// 
5/9// 
/9//1 
.5/9/ 
9//16 

/9//1 
/9.75 
/9.75 
/9.75 
/l/l. 
/l/.l. 
/l/l. 
/6/1. 
/10/1 
•5/4/ 
/l/l. 
/2/1. 
/2/1. 
/6/1. 

UORES 
1//0/ 

/1//0 
OURCE 
35/1/ 
/120/ 
0 M /16 
ING/6 
/1//0 
40/1/ 
ON/10 
293/1 
RY/91 
R ROO 
///CB 
63 
163 
/164/ 
/270 
4/180 
4/90 
4/270 
5/90 
/180 
165/0 
165/2 
5/0 
5/180 
165/2 
165/0 
65/0 
/165/ 
5/90 
65/18 
//166 
//166 
//166 
04/ .9 
04/.9 
04/ . 9 
04/.9 
.04/. 
1.04/ 
04/.9 
04/.9 
04/.9 
04/.9 

CENT FIXTURES 
/10.3 
//10.3 
S/1062/1//0//10 
/0//10.3 
1//0//10.3 
9/1//0//10.3 
57/1//O//10.3 
//10.3 
/ 0 / /10 . 3 
5/1//0//10.3 
//O//10.3 
/1//0//10.3 
M/361/1//0//10.5 
ADHTX 

180 

70 

70 

90 

0 
/0 
/90 
/180 
5 
5 
5 
5 
95 
.95 
.5 
5 
5 
5 



CONTENTS OF : E:\CB330B.TM 
LINE 

59 
60 
61 
6 2 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
62 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
26/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
27/ 
28/ 
28/ 
28/ 
28/ 
28/ 
28/ 
29/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
SYS 
39/ 
40/ 
41/ 
42/ 
45/ 
40/ 
41/ 
42/ 
45/ 
40/ 
41/ 
42/ 
45/ 
EQU 

7/2/3.5 
7/3/4/2 
9/1/4/2 
11/1/4/ 
11/2/4/ 
12/1/4/ 
12/2/4/ 
13/1/5/ 
13/2/5/ 
13/3/5/ 
M/CBADP 
1/////1 
2/////1 
3/5/PEO 
4/1/PEO 
6/1/PEO 
7/3/PEO 
S/////2 
9/1/PEO 
10///// 
11/1/PE 
12/1/PE 
13/4/PE 
3/1/PC' 
4/1/PC' 
7/1/PC' 
8/1/COP 
9/1/PC' 
13/1/PC 
M/////. 
1 /13 6 / C 
2/136/C 
3/1350/ 
4/150/C 
5/200/C 
6/500/C 
7/720/C 
8/240/C 
9/120/C 
10/125/ 
11/380/ 
12/125/ 
13/1460 
TEM - 1 
1/REPLA 
1/SZ 
1/1/2 
1/.5/// 
1/CBADC 
2/RAD 
2/1/2 
2 
2/0FF/0 
3/COMP 
3/3/3 
3/.2/.2 
3/CBADC 
IPMENT 

/1.5/ 
/l/l. 
/3/1. 
2/4/1 
2/4/1 
2/1/1 
2/3/1 
1 .5/1 
1.5/2 
1 .5/1 
S L / C B 
. 2/WA 
.5/WA 
PLE/2 
PLE/2 
PLE/2 
PLE/2 
. 7/WA 
PLE/2 
1.9/W 
OPLE/ 
OPLE/ 
OPLE/ 
S /1 . 4 
S/l/W 
S/l/W 
IER/4 
S/l/W 

' S/6. 
26/CF 
FM/// 
FM/// 
CFM 
FM 
FM 
FM 
FM 
FM 
FM 
CFM 
CFM 
CFM 
/CFM/1460/CFM 

CE FLUORESCENT FIXTURES 

3/1.04/.95 
04/.95 
04/ .95 
.04/.95 
.04/.95 
.04/.95 
.04/.95 
/l .04/.95 
/1.04/.95 
/1.04/.95 
ADPSL/OFF//OFF/CBADCLG/CBADHTG/OFF/CBAOPSL/OFF 
TT-SF/ASHRAE2 
TT-SF/ASHRAE2 
55/255/2.2/WATT-SF/ASHRAE2 
55/255/1.9/WATT-SF/ASHRAE2 
55/255/1.9/WATT-SF/ASHRAE2 
55/255/2.0/WATT-SF/ASHRAE2 
TT-SF/ASHRAE2 
55/255/2.8/WATT-SF/ASHRAE2 
ATT-SF/ASHRAE2 
255/255/1.5/WATT-SF/ASHRAE2 
255/255/1.4/WATT-SF/ASHRAE2 
255/255/0.9/WATT-SF/ASHRAE2 
/WATT-SF/CBADP&L 
ATT-SF/CBADPSL 
ATT-SF/CBADP&L 
/WATT-SF/CBADP&L 
ATT-SF/CBADPSL 
8/WATT-SF/CBADP&L 
M-SF/.26/CFM-SF 
////136/CFM 
////136/CFM 

LG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF . 

FF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

LG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
- 1 



LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

CONTENTS OF : E:\CB330B.TM 

59/1/CARLISLE///REPLACE FLUORESCENT FIXTURES 
60/1/1/BLKPLANT/l/l 
60/2/2/BLKPLANT/3/3 
62/1/EQ1161/2/60/MBH 
62/2/EQ1161/2/24/MBH 
65/1/1//2/2 
67/1/EQ2102/1/18/FT-U1ATER/120/MBH 
69/1/EQ4003 
69/3/EQ4003/EQ4003 
LOAD - 2 
19/2/COMBINED ECOS 
20/1/1/MEN/1O5/1//0//10.3 
20/2/1/WOMEN/87/1//0//10.3 
20/3/1/ENGR RESOURCES/1O62/1//O//10.3 
20/4/1/OFFICE/135/1//0//10.3 
20/5/1/ENTRANCE/120/1//0//10.3 
20/6/2/PRINT ROOM/169/1//0//10.3 
20/7/2/ENGINEERIN6/657/1//0//10.3 
20/8/2/HALL/194/1//0//10.3 
20/9/2/OFFICE/140/1//0//10.3 
20/10/2/RECEPTION/105/1//0//10.3 
20/11/2/OFFICE/293/1//0//10.3 
20/12/2/SECRETARY/91/1//0//1O.3 
20/13/3/COMPUTER ROOM/361/1//0//10.5 
21/M////CBADCTX///CBADHTX 
22/M/1/YES////163 
22/13/1/YES////163 
24/1/1/11.75/9//164/180 
24/1/2/9/9//164/270 
24/2/1/12/9//164/180 
24/3/1/22/9//164/90 
24/3/2/49/9//164/270 
24/5/1/18/9//165/90 
24/5/2/7/9//165/130 
24/6/1/12.5/9//165/0 
24/6/2/13.5/9//165/270 
24/7/1/25/9//165/0 
24/7/2/26/9//165/180 
24/7/3/10.5/9//165/270 
24/9/1/15.5/9//165/0 
24/11/1/18/9//165/0 
24/11/2/16.5/9//165/90 
24/12/1/8/9//165/90 
24/12/2/12/9//165/180 
24/13/1/19/9.75//166/0 
24/13/2/19/9.75//166/90 
24/13/3/19/9.75//166/180 
25/1/1/5/2/1/1.04/.95 
25/1/2/5/2/1/1.04/.95 
25/2/1/5/2/1/1.04/.95 
25/3/1/5/2/6/1.04/.95 
25/3/2/5/2/10/1.04/.95 
25/5/1/3/1.5/4/1.04/.95 
25/5/2/3/2/1/1.04/.95 
25/6/1/4/2/2/1.04/.95 
25/6/2/4/2/2/1.04/.95 
25/7/1/4/2/6/1.04/.95 
25/7/2/3.5/1.5/3/1.04/ 95 



CONTENTS OF : E:\CB330B.TM 
LINE #   
175 25/7/3/4/2/1/1. 
176 25/9/1/4/2/3/1. 
177 25/11/1/4/2/4/1 
178 25/11/2/4/2/4/1 
179 25/12/1/4/2/1/1 
180 25/12/2/4/2/3/1 
181 25/13/1/5/1.5/1 
182 25/13/2/5/1.5/2 
183 25/13/3/5/1.5/1 
184 26/M/CBAOPSL/CB 
185 27/1/////1.2/WA 
186 27/2/////1.5/WA 
187 27/3/5/PE0PLE/2 
188 27/4/1/PE0PLE/2 
189 27/6/1/PEOPLE/2 
190 27/7/3/PE0PLE/2 
191 27/8/////2.7/WA 
192 27/9/1/PE0PLE/2 
193 27/10/////1.9/U 
194 27/11/1/PEOPLE/ 
195 27/12/1/PEOPLE/ 
196 27/13/4/PEOPLE/ 
197 28/3/1/PC'S/1 .4 
198 28/4/1/PC'S/l/W 
199 28/7/1/PC'S/l/W 
200 28/8/1/C0PIER/4 
201 28/9/1/PC'S/l/W 
202 28/13/1/PC'S/6 . 
203 29/M/////.19/CF 
204 30/1/136/CFM/// 
205 30/2/136/CFM/// 
206 30/3/1350/CFM 
207 30/4/150/CFM 
208 30/5/200/CFM 
209 30/6/500/CFM 
210 30/7/720/CFM 
211 30/8/240/CFM 
212 30/9/120/CFM 
213 30/10/125/CFM 
214 30/11/380/CFM 
215 30/12/125/CFM 
216 30/13/1460/CFM/ 
217 SYSTEM - 2 
218 39/2/COMBINED E 
219 40/1/SZ 
220 41/1/1/2 
221 42/1/.5/////.1 
222 45/1/CBADCLG/OF 
223 40/2/RAD 
224 41/2/1/2 
225 42/2 
226 45/2/0FF/0FF/0F 
227 40/3/COMP 
228 41/3/3/3 
229 42/3/.2/.2 
230 45/3/CBADCLG/0F 
231 EQUIPMENT - 2 
232 59/2/CARLISLE// 

04/.95 
04/.95 
.04/.95 
.04/.95 
.04/.95 
.04/.95 
/l .04/.95 
/l . 04/ . 95 
/l .04/.95 
ADP5L/0FF//0FF/CBADCLG/CBADHTG/0FF/CBADPSL/0FF 
TT-SF/ASHRAE2 
TT-SF/ASHRAE2 
55/255/2.2/WATT-SF/ASHRAE2 
55/255/1.9/WATT-SF/ASHRAE2 
55/255/1. 9 /UIATT-SF/ASHRAE2 
55/255/2.0/WATT-SF/ASHRAE2 
TT-SF/ASHRAE2 
55/255/2.8/WATT-SF/ASHRAE2 
ATT-SF/ASHRAE2 
255/255/1.5/WATT-SF/ASHRAE2 
255/255/1.4/WATT-SF/ASHRAE2 
255/255/0.9/WATT-SF/ASHRAE2 
/WATT-SF/CBADP&L 
ATT-SF/CBADPSL 
ATT-SF/CBADPSL 
/UIATT-SF/CBAOPSL 
ATT-SF/CBADPSL 
8/WATT-SF/CBADP&L 
M-SF/.19/CFM-SF 
////136/CFM 
////136/CFM 

1460/CFM 

COS 

F/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

F/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

F/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

/COMBINED ECOS 



CONTENTS OF : E:\CB330B.TM 
LINE #   
233 60/1/1/BLKPlANT/l/l 
234 6C/2/2/BLKPLANT/3/3 
235 62/1/EQ1161/2/60/MBH 
236 62/2/EQ1161/2/24/MBH 
237 65/1/1//2/2 
238 67/1/EQ2102/1/18/FT-WATER/120/MBH 
239 69/1/EQ4003 
240 69/3/EQ4003/EQ4003 



Building 330 

Trace Output File 

933702 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 

PAGE 

nnttttttttuttnutttttttttutttttttttttttttnnnnnnnntntnnnntn 
ntttntntntttnnuttntttntnttnnnunntntnnnnutuuututnn 
** ** 
** TRACE  600  ANALYSIS ** 
** ** 
** by       ** 
** - ** 
tttt**t**nttt*nt**ttntttnt*tttn*n*tn*tn***n*n**utt**tntntt**ntt 
*t***ttt*ntttttttt**tttttttt**nu*n**u*u***ntu*tnn*ttnnt*ttuttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS 
Latitude: 40.2 (deq) 
Longitude: 77.2 (deg) • 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

Time/Date Program was Run: 
Dataset Name: 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0882 (Btu-fflin./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

10: 0:19 
CB330 

12/27/93 
.TM 
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AIRFLOW - ALTERNATIVE 1 
8ASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

--' Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 COMP 

Totals 

4,182 
0 

1,460 
5,642 

4,196 
0 

1,460 
5,656 

4,866 
0 

1,604 
6,470 

670 
670 
144 

1,484 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

 Cooling  -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals  Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

Totals1 

SZ 
RAD 

3 COMP 

ENGINEERING CHECKS 
BASE BUILDING 

7.7 
0.0 
1.7 
9.4 

Ö.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

7.7 -260,273 
0.0 -122,302 
1.7 -20,814 
9.4 -403,389 

ALTERNATIVE 1 

0 
0 

-5,720 
-5,720 

The building peaked at hour 16 month 7 with a capacity of   9.1 tons 

-260,273 
-122,302 
-20,814 

-403,389 

ENGINEERING     CHECKS 

Systen 
Numbe 

1 

Main/ 
Auxiliary 

Main 
Main 
Main 

System 
Type 

SZ 
RAD 
COMP 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.32 
0.00 
4.04 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

539.7 
0.0 

870.8 

407.6 
0.0 

215.3 

Btuh/ 
Sq Ft 

29.44 
0.00 
55.73 

— Heating   
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.33 
0.00 
4.04 

-82.42 
-38.73 
-57.66 

Floor Area 
Sq Ft 

3,158 
3,158 

361 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 73/ 98.0 * 

* 
0AD8: Jl * 

* 
0ADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (») 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 28,983 0 28,983 31.17 * 30,911 41.52 * 0 0 0.00 
Glass Cond 5,602 0 5,602 6.03 * 5,256 7.06 * -30,411 -30,411 11.68 
Nail Cond 23,116 0 23,116 24.86 * 23,168 31.12 * -45,240 -45,240 17.38 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 25,084 25,084 26.98 * 9,717 13.05 * -46,651 -46,651 17.92 
Sub Total-) 82,785 0 82,785 89.03 * 69,051 92.75 * -122,302 -122,302 46.99 

Internal Loads 
Lignts 

* * 
28,215 0 28,215 30.34 * 28,221 37.91 * 0 0 0.00 

People 
Mist 

6,217 6,217 6.69 * 2,902 3.90 * 0 0 0.00 
9,778 0 0 9,778 10.52 * 9,778 13.13 * 0 0 0.00 

Sub Total") 44,210 0 0 44,210 47.55 * 40,901 54.94 * 0 0 0.00 
Ceili ig Load 0 0 0 0.00 * 0 0.00 * 0 0 0.0.0 
Outsi ie Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. :an Heat 1,487 1.60 * 0.00 * 0 o.oc 
Ret. ran Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct teat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UN )R Sizing -35,500 -35,500 -38.18 * -35,500 -47.68 * -137, 970 -137,970 53.01 
Exhau it Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Termi lal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 91,495 0     0    92,982 100.00 * 74,453 100.00 * -260, 272 -260,272 

ADCAO ... 

100.00 

Total Capacity Sens Cap. :oil Airfl Enterinc ! DB/W8/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains -loor 3, 158 

Main C lg   7.7 93.0 74.9 4,182 75.0 62 4  66 .5 58.3 54.9 60.6 Part 0 
Aux Clg   0.0 
Opt Ve|t   0.0 

0.0 0.0 0 0.0  0 0   0.0 0.0  0.0 0.0 ExFlr 0 
0.0 0.0 0 0.0  0 o ■ 0.0 0.0  0.0 0.0 Roof 0 0  0 

Totals!    7.7 
i 

1 
1        UCATTU^ 

93.0 

fmi   en 

Wall 2,576     438  17 

. MIIULUHO vuiMI; tnuinccninu onc^no -i tnrcrcmuKta VI 
Capacity Coil A irfl Ent Lvg Type   Cooling Heating   Clg % 0A 0.0 Type  Clg Htg 

1    (Mbh) (cfm)  Deg f Deg F Vent 0 0  Clg Cfm/Sqfl 1.32 SADB   58.6 125.0 
Main Htg   -260.3 4, 96  68.0 125.0 Infil 670 670  Clg Cfm/Ton 539.72 P lenum  75.0 68.0 
Aux H^.g    0.0 0   0.0 0.0 Supply 4,182 4,196  Clg Sqft/Tor i 407.56 Return  75.0 68.0 
Preheat    -0.0 4, 82  68.0 58.3 Mincfm 0 0  Clg Btuh/Sqft 29.44 Ret/0A  75.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 3,987 4,196  No. People 13 Runarnd 75.0 68.0 
Humidif-     0.0 0   0.0 0.0 Exhaust 0 0  Htg % 0A 0.0 F i MtrTD 0.1 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 272 0  Htg Cfm/SqF 1.33 F i BldTD 0.1 0.0 
Total -260.3 Auxil 0 0  Htg Btuh/SqFt -82.42 F n Frict 0.2 0.0 
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System 2 Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — > OADB/WB/HR: 0/ 0/ 0 0 * 

* 
OADB: 0 * OADB:  4 

Space Ret. Air Ret; Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Late nt Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) W * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -30,411 -30,411 24.87 
Wall Cond 0 0 0 0.00 * 0 0.00 * -45,240 -45,240 36.99 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -46,651 -46,651 38.14 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -122,302 -122,302 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 o.oc 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 0 0.00 

Grand Total-) 0 0 0 0 0.00 * 0 0.00 * -122,302 -122,302 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main c: g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Part 0 
Aux c: g   0.0 0.0 0.0 0 0.0 0. 0   0 0 0.0 0.0 0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Roof 0 0  0 
Totals 0.0 

urATTur' 

0.0 

TITI on c i^TTOU 

(fall 2,576     438 17 

ntminu I»UIL OLLLOI IUII Hinriuna iuwy --cntainttiunt] onti,i\5-- ~ -itnetKAiuKta {t)"~ 
Capacity Coil Airfl Ent Lvg Type Cooling Heating Clg \  OA 0.0 Type  Clg Htg 

(Mbh) (cfni)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAOB    0.0 68.1 
Main Ht g  -122.3 0   0.0 0.0 Infil 0 670 Clg Cfm/Ton 0.00 P] enum   0.0 68.0 
Aux Ht g    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Tor 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat i     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidii     0.0 
Opt Vefjt    0.0 

0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 Fn MtrTD 0.0 0.0 
0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fr i BldTD 0,0 0.0 

Total -122.3 Auxil 0 0 Htg Btuh/SqFt -38.73 Fr t Frict 0.0 O.C 
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System Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 74/105. 0 * 

* 
OADB: n * 

* 
OADB:  4 

Space Ret. Air Ret: Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (fituh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Roof Cond 836 0 836 4.15 * 1,050 6.24 * 904     -904 5.99 
Glass Solar 1,800 0 1 800 8.95 * 1,500 8.91 * 0       0 0.00 
Glass Cond 406 .0 406 2.02 * 437 2.59 * -2,084   -2,084 13.81 
Wall Cond 1,152 0 1 152 5.73 * 1,085 6.45 * -2,043    -2,043 13.54 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 4,926 4 926 24.48 * 2,437 14.47 * -10,063   -10,063 66.67 
Sub Total-) 9,120 0 9 120 45.33 * 6,510 38.65 * -15,094   -15,094 100.00 

Internal Loads * * 
Lights 1,617 0 1 617 8.03 * 1,695 10.07 * 0       0 0.00 
People 1,887 1 887 9.38 * 928 5.51 * 0       0 0.00 
Misc 7,289 0 0 7 289 36.23 * 7,708 45.77 * 0       0 0.00 
Sub Total-) 10,793 0 0 10 793 53.64 * 10,332 61.35 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. fan Heat 208 1.03 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 19,913 0 0 20, 120 100.00 * 16,841 100.00 * -15,094   -15,094 100.00 

tUUHIlü OU1L OCLCU1UI 

Total Capacity Sens Cap. Coil Airfl Enterint j DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 361 

Main c: g   1.7 20.1 16.6 1,460 75.0 65 1  79.5 64.3  60.9 76.5 Part 0 
Aux C g   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof 361 0  0 
Totals 1.7 20.1 Wall 556      30  5 

 UCATTUP "OIL SEL -AIRFLOWS (cfm)- -- ENGINEERING CHECKS-- -TEMPERATURES /r\  :t i luri  VI 
Capacity Coil A irfl  Ent Lvg Type ( looling Heating   Clg * OA 3.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqf t 4 .04 SADB   64.4 77.5 
Main H' g   -20.8 1, *60  64.4 77.5 Infil 144 144  Clg Cfm/Ton 870 .77 Plenum  75.0 68.0 
Aux Ht|g    0.0 0   0.0 0.0 Supply 1,460 1,460  Clg Sqft/Ton 215.31 Return  75.0 68.C 
Preheat     -0.0 1, 160  68.0 64.3 Mincfm 0 1,460  Clg Btuh/Sqft 55 .73 Ret/OA  75.0 68.0 
Reheat!     -5.7 1, (60  64.4 68.0 Return 1,460 1,460  No. People 4 Runarnd 75.0 68.0 
Humidif1     0.0 0   0.0 0.0 Exhaust 0 0  Htg %  OA 3.0 Fn MtrTD 0.0 0.0 
Opt Veijt     0.0 0   0.0 0.0 Rut Exh 0 0  Htg Cfm/SqFt 4.04 Fn BldTD 0,0 0.0 
Total -20.8 Auxil 0 0  Htg Btuh/SqFt -57 .66 Fn Frict  0.1 0.1 
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BUILDING U-VALUES 
8ASE BUILDING 

ALTERNATIVE 1 

BUILDING     U-VALUES 

•— Ro.om U-VaJ ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr «intr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
2 «OMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
3 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
4 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0,000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
6 PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
,7 ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
s HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
9 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

10 RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
11 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
12 SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

2 
MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 

I ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 
Zone j 

6 

\ 

1 Total/Ave. 0.000 0.000 0,000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
ENGINEERING 0.000 0.000 0.000 0,000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

9 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 
10 RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
ii OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
l j SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

L ' i COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Syste» i 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Build] n< 3 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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BUILDING AREAS 
BASE BUILDING 

ALTERNATIVE 1 

8 U I L D I N G  AREAS 

Room 
Number Description 

Floor 
Number of Area/Dupl 
Duplicate Room 
Fir Rm   (sqft) 

Total 
Floor Partition 
Area Area 

(sqft) (sqft) 

Zone 
6 

7 
<i 
9 

10 
11 
12 

Zone 
System 

1 
2 

Zone 

MEN 
WOMEN 
ENGR RESOURCES 
OFFICE 
ENTRANCE 

1 Total/Ave. 
PRINT ROOM 
ENGINEERING 
HALL 
OFFICE 
RECEPTION 
OFFICE 
SECRETARY 

2 Total/Ave. 
1 Total/Ave. 

MEN 
WOMEN 
ENGR RESOURCES 
OFFICE 
ENTRANCE 

1 Total/Ave. 
PRINT ROOM 
ENGINEERING 
HALL 
OFFICE 
RECEPTION 
OFFICE 
SECRETARY 

2 Total/Ave. 
2 Total/Ave. 

COMPUTER ROOM 
3 Total/Ave. 
3 Total/Ave. 

1  1 

105 
87 

1,062 
135 
120 

169 
657 
194 
140 
105 
293 
91 

105 
87 

1,062 
135 
120 

169 
657 
194 
140 
105 
293 
91 

361 

105 
87 

1,062 
135 
120 

1,509 
169 
657 
194 
140 
105 
293 
91 

1,649 
3,158 

105 
87 

1,062 
135 
120 

1,509 
169 
657 
194 
140 
105 
293 
91 

1,649 
3,158 

361 
361 
361 

6,677 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (*) (sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Window Win Net Nail 
Area /Wl   Area 

(sqft) (%)      (sqft) 

0 0 0 20 11 167 
0 0 0 10 9 98 
0 0 0 160 25 479 
0 0 0 0 0 0 
0 0 0 24 11 201 
0 0 0 214 18 945 
0 0 0 32 14 202 
0 0 0 72 13 482 
0 0 0 0 0 0 
0 0 0 24 17 116 
0 0 0 0 0 0 
0 0 0 64 21 247 
0 0 0 32 18 14.8 
0 0 0 224 16 1,194 
0 0 0 438 17 2,139 
0 0 0 20 11 167 
0 0 0 10 9 98 
0 0 0 160 25 479 
0 0 0 0 0 0 
0 0 0 24 11 201 
0 0 0 214 18 945 
0 0 0 32 14 202 
0 0 0 72 13 482 
0 0 0 0 0 0 
0 0 0 24 17 116 
0 0 0 0 0 0 
0 0 0 64 21 247 
0 0 0 32 18 148 
0 0 0 224 16 1,194 
0 0 0 438 17 2,139 
0 0 361 30 5 526 
0 0 361 30 5 526 
0 0 361 30 5 526 
0 0 361 905 16 4,803 
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• 
ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ACUOAC"   Q fi   AUAIVCTQ- 

Overall Roof U-Value   = 0.039 (Btu/Hr/Sq Ft/F) 
Overall «all U-Value   = 0.418 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value = 0.396 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  2.14 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 29.81 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

E M LOAD PROFIL r  

System Totals 

-- 0 I 0 1 

Percent  — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (*) (Cfm) (*) (Cfm) (%) 

0-5    0.5 0 4 -20,455 38 797 282.8' 0 0 0.0 0 0 
5 - 10    0.9 0 0 -40,911 ' 38 798 565.6 0 0 0.0 0 0 

10 - 15    1.4 6 58 -61,366 9 200 848.4 0 0 0.0 0 0 
15 - 20    1.9 4 42 -81,822 4 84 1,131.2 0 0 0.0 0 0 
20 - 25    2.4 6 60 -102,277 3 57 1,414.0 0 0 0.0 0 0 
25 - 30    2.8 2 18 -122,733 9 187 1,696.8 0 0 0.0 0 0 
30 - ,35    3.3 2 16 -143,188 0 0 1,979.6 0 0 0.0 0 0 
35 - ' 40    3.8 4 42 -163,644 0 0 2,262.4 0 0 0.0 0 0 
40 - 45    4.2 4 45 -184,099 0 0 2,545.2 0 0 0.0 0 0 
45 - 50    4.7 2 22 -204,555 0 0 2,828.0 0 0 0.0 0 0 
50 - 55    5.2 5 52 -225,010 0 0 3,110.8 0 0 0.0 0 0 
55 - 60    5.7 7 76 -245,465 0 0 3,393.6 0 0 0.0 0 0 
60 - 65    6.1 9 91 -265,921 0 0 3,676.4 0 0 0.0 0 0 
65-70    6.6 10 101 -286,376 0 0 3,959.2 0 0 0.0 0 0 
70 - i 75    7.1 10 109 -306,832 0 0 4,242.0 0 0 0.0 0 0 
75 - '80    7.5 6 64 -327,287 0 0 4,524.8 0 0 0.0 0 0 
80 - : 85    8.0 8 89 -347,743 0 0 4,807.6 0 0 0.0 0 0 
85 - ! 90    8.5 6 66 -368,198 0 0 5,090.4 0 0 0.0 0 0 
90-195    9.0 0 0 -388,654 0 0 5,373.2 0 0 0.0 0 0 
95 - 100    9.4 9 95 -409,109 0 0 5,656.0 100 1,070 0.0 0 0 
Hours Off   0.0 0 7,710 0 0 6,637 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 

BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -'  Zone Number 

Range 12        12       3 

(F) 

Max. Temp. 89.1   90.7 111.0 117.1   94.9 

Ho./Hr. 7 20   7 21   7 19   7 19 10 17 

Day Type 4       12        11 

Above 100 0        0 2,202 1,176        0 

95 - 100 0        0 467     778        0 

90-95 0        0 463     545       85 

85 -    90 467     264 557     577     546 

80,-   85 1,475 1.212 391     376 1,522 

751-   80 2,150 1,823 160     529 1,963 

70 -    75 379     784 597     645     867 

65 -   70 925     601 1,968 1,378     653 

60 -   65 436     714 831     640     683 

55 -   60 1,441     644 442     725     716 

50 -   55 460     906 682 1,391     540 

Below 50 1,027 1,812 0        0 1,185 

Min.'Temp. 39.2 30.4 55.0 55.0 30.6 
«O./Hr. 2 7 2 9 1 12 1 5 2 9 

Day Type 5   4 3   14 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

MONTHLY ENERGY C 0 N S U M P T I 0 

ELEC   DEMAND HOT WTR HOT W 
Off Peak  On Peak On Peak On Peak 

Month         (kWh) (kW) (Therm) (Thrm/hr) 

Jan          3,949 20 208 1 
Feb          3,575 20 199 1 
March         4,308 20 78 1 
April         3,738 20 19 1 
May          5,368 32 0 0 
June         6,223 32 0 0 
July          6,328 32 0 0 
Aug          6,655 32 0 0 
Sept          4,970 32 0 0 
Oct ,         4,111 20 14 1 
Nov '         3,744 20 51 1 
Dec          3,759 20 162 1 
Total         56.730 32 731 1 

Building Energy Consumption : 39,948 (Btu/Sq Ft/Year)       Floor Area :    6,677 (Sq Ft) 
Source Energy ConsuaiDtion = 101,602 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

--.Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

3923 
20.4 

3549 
20.4 

4297 
20.4 

3736 
20.4 

4110 
20.4 

4110 
20.4 

3736 
20.4 

4297 
20.4 

3736 
20.4 

4110 
20.4 

3736 
20.4 

3736 
20.4 

47,075 
20.4 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
CAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P  STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 1ISC LD 
> HOTH20 
>K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 t 

1 

IISC LD 
3 CHILL 
'K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 i 

f 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 
724 
6.4 

1414 
6.7 

1768 
6.9 

1592 
6.7 

724 
6.5 

0 
0.0 

0 
0.0 

0 
0.0 

6,223 
6.9 

1 E 
f 
f 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
64 

0.6 
127 
0.7 

176 
0.7 

146 
0.7 

67 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

580 
0.7 

1 i 
1 
Q5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
69 

0.3 
74 

0.3 
89 

0.3 
83 

0.3 
64 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
378 
0.3 

2 £iQ116I 
ELEC 
PK 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   140 

0.0   0.0   0.0   2.6 
217 
2.7 

292 
2.8 

240 
2.7 

140 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

1,029 
2.8 

2 E 
i 
f 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
13 

0.2 
20 

0.2 
29 

0.2 
23 

0.2 
13 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
98 

0.2 

2 [ Q5303 ' CONTR OLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 
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ELEC 0 0    0 0 52 65 60 68 47 0 0 0 291 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 .197 197 179 206 179 0 0 0 958 
PK 0.0 0.0   0.0 0.0 0.9 0.9 0.9 0.9 0.9 0.0 0.0 0.0 0.9 

2 EQ4003 EC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
,P H0TH20 208 199   78 19 0 0 0 0 0 14 51 162 731 
'PK 1.2 1.2   1.2 1.2 0.0 0.0 0.0 0.0 0.0 1.2 1.2 1.2 1.2 

1 EQ502O HEAT WATER CIRC. PUMP C.V. 
ELEC 26 26    12 2 0 0 0 0 0 1 8 23 98 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE 'BUILDING 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    32.5  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15 Month 7 

7 (mo) 

Eqp. 
Ref. 
Num. 

Equipaent 
Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 i 

Sub Total 
i 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc;Equipment 

Sub Total 

Grand Total 

Equipment Description 

AIR-CLD COND COMP (15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (%) 

7.9 24.28 
l.l 10.11 

11.2 34.39 

0.0 0.00 

0.9 2.76 

0.9 2.76 

0.0 0.00 

20.4 62.85 
0.0 0.00 
0.0 0.00 

20.4 62.85 

32.5 100.00 

V 600 
PAGE 14 
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nnttnnnntnnnnnnnntnnnnnnnunnnntnnnnntnnntn 
ttttttttttttttttttttttttttttttttttttttttttttttttwtmttttttttttttttMtttttt 
** ** 
** T R A C E      6 0 0      A N A L Y S I S ** 
** ** 
it by it 
** ** 
ttttntuttttttnnnutnuttuntnuuutunnunnnunnttttunttttt 
tuu**ttt*tnnn*ttt*t**ttt*tn**ntutt*tn***n*n*t***n***t***n*****tt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0S82 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

10:17:27  12/27/93 
CB330 .TM 
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AIRFLOW - ALTERNATIVE 2 
WEATHERSTRIP 4 CAULKING 

(Design Airflow Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

. Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 COMP 

Totals 

0 
0 
0 
0 

4,182 
0 

1,460 
5,642 

4,182 
0 

1,460 
5,642 

4,671 
0 

1,566 
6,237 

489 
489 
106 

1,085 

0 
0 
0 
0 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

 - Cooling - -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals  Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

SZ 
RAD 
COMP 

Total-! 

7.1 
0.0 
1.6 
8.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

7.1 
0.0 
1.6 
8.7 

-245,626 
-109.743 
-17,449 

-372,817 

Heating 
Reheat 

Capacity 
(Btuh) 

0 
0 

-5,064 
-5,064 

The building peaked at hour 16 month 7 with a capacity of   8.4 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-245,626 
-109,743 
-17,449 
-372,817 

ENGINEERING  CHECKS 

Syst 
Numbe 

en Main/ 
Auxiliary 

Main 
2 Main 

Main 

System 
Type 

SZ 
RAD 
COMP 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.32 
0.00 
4.04 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

590.0 
0.0 

932.9 

445.5 
0.0 

230.7 

  Heating — 
Btuh/   Cfm/   Btuh/ 
Sq Ft  Sq Ft   Sq Ft 

26.93 
0.00 
52.02 

1.32 
0.00 
4.04 

-77.78 
-34.75 
-48.33 

Floor Area 
Sq Ft 

3,158 
3,158 

361 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 73/ 98 0 * 

* 
0A08: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 28,983 0 28,983 34.07 * 30,911 43.74 * 0 0 0.00 
Glass Cond 5,602 0 5,602 6.59 * 5,256 7.44 * -30,411 -30,411 12.38 
Wall Cond 23,116 0 23,116 27.18 * 23 168 32.79 * -45,240 -45,240 18.42 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 18,330 18,330 21.55 * 7 101 10.05 * -34,091 -34,091 13.88 
Sub'Total-> 76,032 0 76,032 89.39 * 66 435 94.01 * -109 742 -109,742 44.68 

Internal Loads 
Lights 

* * 
28,215 0 28,215 33.17 * 28 221 39.94 * 0 0 0.00 

People 6,217 6,217 7.31 * 2 902 4.11 * 0 0 0.00 
Mist 9,778 0 0 9,778 11.50 * 9,778 13.84 * 0 0 0.00 
Sub! Total") 44,210 0 0 44,210 51.98 * 40,901 57.88 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.0.0 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 1,487 1.75 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 t 0.00 * 0 0.00 
OV/UNDR Sizing -36,672 -36,672 -43.11 * -36 672 -51.90 * -135, 884 -135,884 55.32 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

GrandlTotal") 83,570 0 0 85,057 100.00 * 70, 665 100.00 * -245,626 -245,626 

-/sorAC-------- 

100.00 

Total Capacity Sens Cap. Coil Airfl Enterim } 08/WB/HR Leaving OB/WB/HR Gross Total Glass (sf) (*) 
|  (Tons) (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main C g   7.1 85.1 70.9 4,182 75.0 62 4  66 .5 59.1 55.6 62.0 Part 0 
Aux C g   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0.0 ' 0.0 0.0 0.0 0.0 Roof 0 0  0 
Totals    7.1 85.1 Wall 2, 576     438  17 

UrATTll^ COIL SEL C <"• T T n U _ - - - - -  rAIRFLOWS (cfm)- -ENGINEERING CHECKS— - -TEMPERATURES lf\ — tU 1UN  {') 
Capacity Coil Airfl Ent Lvg Type   ( Pooling Heating Clg % OA 0.0 Type  Clg Htg 

(Hbh) (cfm)  Oeg F Oeg F Vent 0 0 Clg Cfffl/Sqft 1.32 SAD8    59.5 122.0 
Main H ,g   -245.6 4, 182  68.0 122.0 Infil 489 489 Clg Cfm/Ton 590.01 Plenum  75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 4,182 4,182 Clg Sqft/Ton 445.54 Return  75.0 68.0 
Preheaj    -0.0 4, 182  68.0 59.1 Mincfm 0 0 Clg Btuh/Sqft 26.93 Ret/OA  75.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 3,966 4,182 No People 13 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.1 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 272 0 Htg Cfm/SqFt 1.32 Fn BldTD 0.1 0.0 
Total -245.6 Auxil 0 0 Htg Btuh/SqFt -77.78 F n Frict 0.2 0.0 
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System 2 Block RAO RADIATION 

***** ****** c OOLING COIL PEAK ** *** ******** **** ******** *** **** CLG SPACE PEAK *** *** ♦+++++ H :ATIN G COIL 1 )£AK ******** 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> OAOB/WB/HR: 0/ 0/ 0.0 * OADB:  0 * 

* 
OADB: 4 

Space Ret. Air Ret.' Air Net Percnt * Space   Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent . Total Of Tot * Sensi ble  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Glass Cond 0 .0 0 0.00 * 0   0.00 * -30,411 -30,411 27.71 
Wall Cond 0 0 0 0.00 * 0    0.00 * -45,240 -45,240 41.22 
Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0    0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0   0.00 * -34,091 -34,091 31.06 
Sub Total-) 0 0 0 0.00 * 0    0.00 * -109, 742 -109,742 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 t 0    0.00 * 0 0 0.00 
People 0 0 0.00 * 0   0.00 * 0 0 0.00 
Nisc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total-) 0 0 0 0 0.00 * 0   0.00 * -109, 742 -109, 742 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leav ing D8/WB/HR Gross Total Glass (sf) (*) 
j  (Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main C! g   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 Part 0 
Aux c: g   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 0 0  0 
Totals 0.0 0.0 Wall 2,576 438  17 

MiruLuno \biin; ciiuniLciuno unctftj icnrcnHiunoo (r;— 

Capacity Coil A rfl Ent Lvg Type Pooling \ (eating Clg % OA 0.0 Type Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 68.1 

Main H g   -109.7 0   0.0 0.0 Infil 0 489 Clg Cfm/Ton 0.00 Plenum 0.0 68.0 
Aux Ht g    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return 0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 
Reheati     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd 0.0 68.0 
Humidij     0.0 0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 F n MtrTD 0.0 O.C 
Opt Verit    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0,0 0.0 
Total -109.7 Auxil 0 0 Htg Btuh/SqFt -34.75 F n Frict 0.0 0.0 
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System Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ***** 
Peaked at Time "> 
Outside Air — > 

Mo/Hr: 
0ADB/W8/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

GrandlTotal==> 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

836 
1,800 

406 
1,152 

0 
0 

3,585 
7,779 

1,617 
1,887 
7,289 

10,793 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 

-  0 
0 
0 

7/14 
91/ 74/105.0 

Ret; Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

836 
1,800 

406 
1,152 

0 
0 

3,585 
7,779 

1,617 
1,887 
7,289 

10,793 
0 
0 

208 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.45 
9.59 
2.16 
6.14 
0.00 
0.00 

19.09 
41.42 

8.61 
10.05 
38.81 
57.47 
0.00 
0.00 
1.11 
0.00 
0.00 
0.00 
0.00 
0.00 

18,572 18,779 100.00 

* 

* 

* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
0ADB: 

Space 
Sensible 

(Btuh) 
0 
0 

1,050 
1,500 

437 
1,085 

0 
0 

1,781 
5,854 

1,695 
928 

7,708 
10,332 

0 
0 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.49 
9.27 
2.70 
6.71 
0.00 
0.00 

11.00 
36.17 

10.47 
5.73 

47.62 
63.83 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16,185  100.00 

******* HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-7,354 
-12,385 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-7,354 
-12,385 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
7.30 
0.00 
16.83 
16.50 
0.00 
0.00 

59.38 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-12,385 -12,385 100.00 

-COOLING COIL SELECTION- -AREAS- 
Total Capacity Sen: > Cap. Coil Airfl Entering 08/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (t) 
(Tons) (Mbh)   (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 361 

Main C] g   1.6 18.8 16.0 1,460 75.0 65.1  79.6 64.7 61.2  77.3 Part 0 
Aux C g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 361 0  0 
Totals 1.6 

UCATTIIO 

18.8 

■AIRFLOWS (cfm) 

Wall 556 30  5 

ncniinu i>uu JI-LLHIUU cnuincciunia i/ncoi\o— --icnrtKHiuKts \t ) — 
Capacity Coil Airfl Ent Lvg Type Cooling teating Clg % OA 0.0 Type Clg  Htg 

(Mbh) (cfm) Deg F Deg F Vent 0 0 Clg Cfm/Sqft 4.04 SADB 64.8 75.8 
Main Ht q   -17.4 1,460 64.8 75.8 Infil 106 106 Clg Cfm/Ton 932.95 Plenum 75.0 68.0 
Aux Ht g    0.0 0 0.0 0.0 Supply 1,460 1,460 Clg Sqft/Ton 230.68 Return 75.0 68.0 
Preheat -0.0 1,460 68.0 64.7 Mincfm 0 1,460 Clg Btuh/Sqft 52.02 Ret/OA 75.0 68.0 
Reheat -5.1 1,460 64.8 68.0 Return 1,460 1,460 No. People 4 Runarnd 75.0 68.0 
Humidit 0.0 0 0.0 0.0 Exhaust 0 0 Htg \ OA 0.0 Fn MtrTD 0.0  0.0 
Opt Ven t    0.0 0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 4.04 Fn BldTD 0.0  0.0 
Total -17.4 Auxil 0 0 Htg Btuh/SqFt -48.33 Fn Frict 0.1  0.1 
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BUILDING U-VALUES - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

—- Room U-VaJ ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
2 WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
3 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
4 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
6 PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

( 
ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0,316 0.000 17.9 3.53 
HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

9 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 
10 RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
11 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
12 SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

a MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
2 WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 

i ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 

PRINT ROOM 0.000 0.000 oiooo 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

1 ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
$ HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
9 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

10 RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
Ü OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
1 ! SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
Systei I 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

1. ; COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Systei i 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Build ng 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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BUILDING AREAS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING AREAS 

Floor Total 
Number of Area/Dupl Floor Partition 

Room           Duplicate    Room Area Area 
Numbe r Description   Fir Rm   (sqft) (sqft) (sqft) 

1 MEN         1 1     105 105 0 
2 «OMEN        1 1 .    87 87 0 
5 ENGR RESOURCES   1 1    1,062 1,062 0 
4 OFFICE        1 1     135 135 0 
5 ENTRANCE       1 1     120 120 0 

Zone 1 Total/Ave. 1,509 0 
S PRINT ROOM     1 1     169 169 0 
7 ENGINEERING     1 1     657 657 0 
3 HALL         1 1     194 194 0 
? OFFICE        1 1      140 140 0 

10 RECEPTION      1 1      105 105 0 
1 1 OFFICE        1 1      293 293 0 
12 SECRETARY      1 1      91 91 0 

Zone 2 Total/Ave. 1,649 0 
Systea n   1 Total/Ave. 3,158 0 

1 MEN         1 1     105 105 0 
4 > «OMEN         1 1      87 87 0 
! ENGR RESOURCES   1 

OFFICE        1 
1    1,062 1,062 0 

\ 1     135 135 0 
> ENTRANCE       1 1     120 120 0 

Zone 1 Total/Ave. 
> PRINT ROOM     1 

1,509 0 
i 1      169 169 0 
r ENGINEERING     1 1     657 657 0 

1 i HALL         1 1     194 194 0 
< OFFICE        1 1     140 140 0 

11 ) RECEPTION      1 1     105 105 0 
l: OFFICE        1 1     293 293 0 
i: SECRETARY      1 1      91 91 0 

Zone 2 Total/Ave. 1,649 0 
Systei 

i; 
2 Total/Ave. 3,158 0 

COMPUTER ROOM    1 1     361 361 0 
Zone 3 Total/Ave. 361 0 
Syste« 3 Total/Ave. 361 0 
Build: ng 6,677 0 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (») (sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Window Win Net Hall 
Area /Ml   Area 

(sqft) (t)  (sqft) 

0 0 0 20 11 167 
0 0 0 10 9 98 
0 0 0 160 25 479 
0 0 0 0 0 0 
0 0 0 24 11 201 
0 0 0 214 18 945 
0 0 0 32 14 202 
0 0 0 72 13 482 
0 0 0 0 0 0 
0 0 0 24 17 116 
0 0 0 0 0 0 
0 0 0 64 21 247 
0 0 0 32 18 148 
0 0 0 224 16 1,194 
0 0 0 438 17 2,139 
0 0 0 20 11 167 
0 0 0 10 9 98 
0 0 0 160 25 479 
0 0 0 0 0 0 
0 0 0 24 11 201 
0 0 0 214 18 945 
0 0 0 32 14 202 
0 0 0 72 13 482 
0 0 0 0 0 0 
0 0 0 24 17 116 
0 0 0 0 0 0 
0 0 0 64 21 247 
0 0 0 32 18 148 
0 0 0 224 16 1,194 
0 0 0 438 17 2,139 
0 0 361 30 5 526 
0 0 361 30 5 526 
0 0 361 30 5 526 
0 0 361 905 16 4,803 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.039 (8tu/Hr/Sq Ft/F) 
Overall Wall U-Value   :  0.418 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value :  0.396 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  2.14 (Btu/Hr/Sq Ft) 
«all Overall Thermal Transfer Value (OTTVw) :  29.81 (Btu/Hr/Sq Ft) 



Trane;Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 23 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

 S Y S T E M LOAD PROFIL 

System Total 

Percent — Cool ing Load — - Heating Load — Cooling Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (t) (Cfm) (*) 

0 - 5 0.4 0 0 -18,894 40 740 282.1 ' 0 0 
5 - 10 0.9 1 12 -37,788 ' 34 624 564.2 0 0 

10 - 15 1.3 1 12 -56,682 10 186 846.3 0 0 
15 - 20 1.7 1 16 -75,576 5 85 1,128.4 0 0 
20 - 25 2.2 6 60 -94,470 2 33 1,410.5 0 0 
25 - 30 2.6 1 12 -113,364 10 180 1,692.6 0 0 
30 - ,35 3.0 4 38 -132,258 0 0 1,974.7 0 0 
35 - '40 3.5 7 70 -151,152 0 0 2,256.8 0 0 
40 - 45 3.9 4 40 -170,046 0 0 2,538.9 0 0 
45 - 50 4.3 0 4 -188,941 0 0 2,821.0 0 0 
50 - 55 4.8 2 22 -207,835 0 0 3,103.1 0 0 
55 - 60 5.2 6 60 -226,729 0 0 3,385.2 0 0 
60 - 65 5.6 8 87 -245,623 0 0 3,667.3 0 0 
65 - .70 6.1 4 44 -264,517 0 0 3,949.4 0 0 
70 - 75 6.5 16 175 -283,411 0 0 4,231.5 0 0 
75 - SO 6.9 6 63 -302,305 0 0 4,513.6 0 0 
80 - :85 7.4 7 80 -321,199 0 0 4,795.7 0 0 
85 - '90 7.8 9 98 -340,093 0 0 5,077.8 0 0 
90 - ;95 8.2 3 31 -358,987 0 0 5,359.9 0 0 
95 - 100 8.7 14 146 -3.77,881 0 0 5,642.0 100 1,070 
Hours (Off 0.0 0 7.690 0 0 6,912 0.0 0 7,690 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING     TEMPERATURE   PROFILES 

Temperature  - — Zone Number 

Range 12        12       3 

(F) 

Max. Temp.        90.2   91.3 111.0 117.1   98.7 

Ho./Hr.        7 20   7 21   7 19   7 19 10 17 

Day Type 4       12       11 

Above 100 0 0 2,202 1,194 0 

95 - 100 0 0 467 760 85 

90-95 36 0 467 563 165 

85 -   90 706 354 587 559 789 

80,-   85 1,483 1,285 369 420 1,655 

751-   80 1,879 1,899 277 615 2,099 

70 -   75 709 762 716 691 742 

65 -   70 711 594 1,967 1,336 671 

60 -    65 496 672 683 637 696 

55 -   60 1,309 768 435 734 515 

50 -   55 654 850 590 1,251 466 

Below 50 777 1,576 0 0 877 
i 

1in. Temp. 40.6 31.4 55.0 54.9 32.7 

Mo./Hr. 2   7 2   9 1 15 1   4 2   9 

Day Type 5 4 3 2 4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
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MONTHLY  ENERGY CONSUMPTIO 

ELEC   DEMAND  HOT WTR HOT W 
Off Peak  On Peak  On Peak  On Peak 

Month (kWh)    (kW)  (Therm) (Thrm/hr) 

Jan | 3,946 20 176 1 
Feb ; 3,572 20 164 1 
March 4,307 20 59 1 
April 3,738 20 12 1 
May 5,502 32 0 0 
June 6,312 32 0 0 
July 6,213 32 0 0 
Aug ' 6,673 32   .  0 0 
Sept : 5,068 32 0 0 
Oct I 4,111 20 8 1 
Nov ! 3,743 20 41 1 
Dec 
Total 

3,757     20     137      1 
56,942     32     597      1 

Build:.ng Energy Consumption - 38,044 (Btu/Sq Ft/Year)       Floor Area :    6,677 (Sq Ft) 
Source Energy Consumption :   99,245 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
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EQUIPMENT  ENERGY C 0 N S U M P T I 0 

Ref Equip 
Num Code Jan   Feb  Mar   Apr 

- Monthly Consumption   
May  June  July   Aug   Sep   Oct   Nov   Dec Total 

0 LIGHTS 
ELEC 
PK 

3923  3549  4297  3736 
20.4  20.4  20.4  20.4 

4110  4110  3736  4297  3736  4110  3736  3736      47,075 
20.4  20.4  20.4  20.4  20.4  20.4  20.4  20.4       20.4 

1 MISC LD 
ELEC 
PK 

0    0    0    0    0    0    0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

3 1ISC LD 
)IL 
JK 

4 MISC LD 
P STEAM 
PK 

0 0 0 0 0 0 0 0 0 0 0 0 

0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 0 0 0 0 0 0 0 0 0 0 0 

0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 0 0 0 0 0 0 0 0 0 0 0 

0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 MISC LD 

P H0TH20 

!»K 

6 (fllSC LD 

CHILL 

1    EQ1161 

(LEC 

r 

1   EQ5200 

ELEC 

PK 

0000-00000000 

0.0        0.0        0.0        0.0     '   0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0 821 

0.0   0.0   0.0 6.4 

CONDENSER FANS 
0    0    0 71 

0.0   0.0   0.0 0.6 

0 
0.0 

1477 
6.7 

133 
0.7 

0 
0.0 

1670 
6.9 

165 
0.7 

0 
0.0 

1599 
6.7 

147 
0.7 

0 
0.0 

795 
6.5 

72 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6,362 
6.9 

588 
0.7 

1 EQ5303 
|LEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
73 

0.3 
79 

0.3 
84 

0.3 
83 

0.3 
66 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
385 
0.3 

2 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC       0    0    0    0   160   229   290   250   155    0    0    0 
k 0.0   0.0   0.0   0.0   2.6   2.7   2.8   2.7   2.6   0.0   0.0   0.0 

1,083 
2.8 

2 EQ5200 CONDENSER FANS 
ELEC 0    0    0    0 
PK 0.0   0.0   0.0   0.0 

2 EQ5303 CONTROLS 

14 
0.2 

21 
0.2 

28 
0.2 

23 
0.2 

14 
0.2 

0 
0.0 

0 
0.0 

0 
0.0 

101 
0.2 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

;ELEC 
PK 

0 

0.0 

0    0 

0.0   0.0 

0 

0.0 

57 

0.3 

66 

0.3 

60 

0.3 

69 

0.3 

52 

0.3 

0 

0.0 

0 

0.0 

0 

0.0 
304 

0.3 

1 EQ4003 

ELEC 

PK 

0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

197 

0.9 

197 

0.9 

179 

0.9 

206 

0.9 

179 

0.9 

0 

0.0 

0 

0.0 

0 

0.0 
958 
0.9 

2 .EQ4003 
ELEC 

PK 

0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 EQ4003 

ELEC 
PK 

0 

0.0 

FC CENTRIF. 

0    0 
0.0   0.0 

FAN C.V. 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

1 EÖ2102 

P HOTH20 176 

1.1 

PURCHASED DIST. HOT WATER 

164    59    12    0 

1.1   1.1   1.1   0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

8 

0.8 

41 

1.1 

137 

1.1 

597 

1.1 

1 EQ5020 

ELEC 23 

0.0 

HEAT WATER CIRC. PUMP 

23    10    2 

0.0   0.0   0.0 

C.V. 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
1 

0.0 

7 
0.0 

21 
0.0 

87 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

UTILITY  PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    32.5 (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. : Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1 E81161 AIR-CLD COND COMP <15 TONS              7.9 24.29 
2 j    EQ1161 AIR-CLD COND COMP <15 TONS              3.3 10.08 

Sub Total 11.2 34.37 

Sub Tiltal 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.9 2.76 

Sub Total 0.9 2.76 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 20.4 62.87 
8ase 'utilities 0.0 0.00 
MisCjEquipment .            0.0 0.00 

Sub Total 20.4 62.87 

Grand Total 32.5 100.00 



Tränet Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   29 

***************************************************************************** 
**    , ** 

**     ' TRACE      600      ANALYSIS ** 
** ** 

** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE 8ARRACXS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (dag) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (p). 
Summer Ground Relectance: 0.20" 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-rain./hr/cuft) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

Time/Date Program was Run: 
Dataset Name: 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

10:34:47  12/27/93 
CB330 .TM 
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AIRFLOW - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

.1 SZ 
2 RAD 
3 COMP 

Totals 

4,182 
0 

1,460 
5,642 

4,196 
0 

1,460 
5,656 

4,866 
0 

1,604 
6,470 

670 
670 
144 

1,484 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

•SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Systen 
Number 

1 

Totals 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type      (Tons)       (Tons)      (Tons) 

SZ 
RAD 

3 COMP 

7.8 
0.0 
1.6 
9.4 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

7.8 
0.0 
1.6 
9.4 

Main Sys. 
Capacity 

(Btuh) 

-260,273 
-122,302 
-20,496 

-403,071 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating --- 
Reheat 

Capacity 
(Btuh) 

0 
0 

-5,402 
-5,402 

Humidif. Opt. Vent 
Capacity Capacity 

(8tuh)  (Btuh) 

ENGIN 

The building peaked at hour 16 month 7 with a capacity of   9.1 tons 

EERING CHECKS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

en Syst 
Numbe 

ENGINEERING  CHECKS 

Main/ 
Auxiliary 

i Main 
i Main 
3 Main 

System 
Type 

SZ 
RAD 
COMP 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.32 
0.00 
4.04 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

536.6 
0.0 

885.9 

405.2 
0.0 

219.1 

Btuh/ 
Sq Ft 

29.61 
0.00 

54.78 

— Heating — 
Cfm/   Btuh/ 

Sq Ft  . Sq Ft 

1.33 
0.00 
4.04 

-82.42 
-38.73 
-56.78 

Floor Area 
Sq Ft 

3,158 
3,158 

361 

Heating 
Totals 
(Btuh) 

-260,273 
-122,302 
-20,496 

-403,071 
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System 1 Peak SZ - SINGLE ZONE 

H«»H»««a»«w»t COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -)      Mo/Hr: 7/16 
Outside Air ")      OADB/WB/HR: 91/ 73/ 98.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misp 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. JFan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 

28,983 
5,602 

23,116 
0 
0 

25,084 
82,785 

24,816 
6,217 
9,778 

40,810 
0 
0 

-31,564 

Grand Total-) 92,032 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

28,983 
5,602 

23,116 
0 
0 

25,084 
82,785 

24,816 
6,217 
9,778 

40,810 
0 
0 

1,487 
0 
0 

564 
0 
0 

-31 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
30.99 
5.99 

24.72 
0.00 
0.00 

26.82 
88.52 

26.54 
6.65 
10.46 
43.64 
0.00 
0.00 
1.59 
0.00 
0.00 

-33.75 
0.00 
0.00 

93,519 100.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

7/16 
91 

-COOLING COIL SELECTION- 

Space 
Sensible 

(Btuh) 
0 
0 
0 

30,911 
5,256 

23,168 
0 
0 

9,717 
69,051 

24,822 
2,902 
9,778 

37,502 
0 
0 

-31,564 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 

41.22 
7.01 

30.90 
0.00 
0.00 

12.96 
92.08 

33.10 
3.87 
13.04 
50.01 
0.00 
0.00 
0.00 
0.00 
0.00 

-42.09 
0.00 
0.00 

74,989  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 

-137,970 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-137,970 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
11.68 
17.38 
0.00 
0.00 

17.92 
46.99 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

53.01 
0.00 
0.00 

-260,272  -260,272  100.00 

-AREAS- 
Total Capacity 

Main Clg 
Aux CJg 
Opt Vertt 
Totals! 

(Tons) 
7.8 
0.0 
0.0 
7.8 

(Mbh) 
93.5 
0.0 
0.0 

93.5 

Sens Cap. 
(Mbh) 
75.4 
0.0 
0.0 

Coil Airfl 
(cfm) 
4,182 

0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 
75.0  62.4  66.5 
0.0  0.0   0.0 
0.0  0.0 '  0.0 

Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
Deg F 
58.2 
0.0 
0.0 

Deg F 
54.9 
0.0 
0.0 

Grains 
60.6 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

3,158 
0 
0 
0 

2,576 
0 

438 
0 

17 

Main HJg 
Aux Htg 
Preheat 
Reheat | 
Humidif 
Opt Vent 
Total i 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

(Mbh) 
-260.3 

0.0 
-0.0 
0.0 
0.0 
0.0 

-260.3 

4,196 
0 

4,182 
0 
0 
0 

68.0 
0.0 
68.0 
0.0 
0.0 
0.0 

125.0 
0.0 

58.2 
0.0 
0.0 
0.0 

Type 
(cfm)  Deg F Deg F  Vent 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

rAIRFLOKS (cfn)- 
Cooling 

0 
670 

4,182 
0 

3,987 
0 

272 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Heating 

0 
670 

4 196 
0 

196 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
1.32 

536.62 
405.22 
29.61 

13 
0.0 
1.33 

-82.42 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
58.5 
75.0 
75.0 
75.0 
75.0 
0.1 
0.1 
0.2 

Htg 
125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System   2 Slock RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ttttmt 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -) OADB/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space f >eak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sky-lite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -30,411 -30,411 24.87 
Wall Cond 0 0 0 0.00 * 0 0.00 * -45,240 -45,240 36.99 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -46, 651 -46,651 38.14 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -122,302 -122,302 100.00 

Internal Loads 
Lights 

* * 
0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 
tlisc 

0 0 0.00 * 0 0.00 * 0 0 0.00 
0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.0.0 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. :an Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct leat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UN )R Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhau 3t Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Termi lal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 0 0 0 0 0.00 * 0 0.00 * -122,302 -122,302 

_AnrAn 

100.00 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving D8/W8/HR Gross Total Glass (sf. (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main C ig   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Part 0 
Aux C lg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Ve it   0.0 0.0 0.0 0 0.0 0 o ■ 0.0 0.0 0.0 0.0 Roof 0 0  0 
Totals 0.0 0.0 

t*\ 

Wall 2,576     438 17 

MirrLuno \\,imi cnuintcninu ^nn,i\o icnrcnMiuKta K'l 
.i  Capacity Coil Airfl  Ent Lvg Type ( Pooling Heating Clg % OA 0.0 Type  Clg Htg 

!   (Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 68.1 
Main H ,g   -122.3 0   0.0 0.0 Infil 0 670 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux H ,g    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Prehea 0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat 0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Kumidi f     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total -122.3 Auxil 0 0 Htg Btuh/SqFt -38.73 F n Frict 0.0 0.0 
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System 3 Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL PEAK **** 
Peaked at Time -)       Mo/Hr: 7/14 
Outside Air ->      OADB/WB/HR: 91/ 74/105 

**************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Mist 
Sub 

Ceili 
Outsi 
Sup. 
Ret. 
Duct 

Total-) 
ig Load 
Je Air 
:an Heat 
an Heat 
Heat Pkup 

0V/UN)R Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

836 
1,800 

406 
1,152 

0 
0 

4,885 
9,079 

1,313 
1,887 
7,289 

10,489 
0 
0 

19,568 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

856 
1,800 

406 
1,152 

0 
0 

4,885 
9,079 

1,313 
1,887 
7,289 

10,489 
0 
0 

208 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.23 
9.10 
2.05 
5.83 
0.00 
0.00 

24.70 
45.91 

6.64 
9.54 

36.86 
53.04 
0.00 
0.00 
1.05 
0.00 
0.00 
0.00 
0.00 
0.00 

19,776 100.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

-COOLING COIL SELECTION- 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

1,050 
1,500 

437 
1,085 

0 
0 

2,437 
6,510 

1,377 
928 

7,708 
10,014 

0 
0 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.36 
9.08 
2.64 
6.57 
0.00 
0.00 
14.75 
39.40 

8.34 
5.62 

46.65 
60.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16,523  100.00 

Main Clg 
Aux ctg 
Opt Vefit 
Totals 

Total Capacity 
(Tons) (Mbh) 

1.6 19.8 
0.0 0.0 
0.0 0.0 

Sens Cap. 
(Mbh) 
16.3 
0.0 
0.0 

Coil Airfl 
(cfm)  . 
1.460 

0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 
75.0  65.2  79.9 
0.0  0.0   0.0 
0.0  0.0 •  0.0 

Leaving D8/WB/HR 
Deg F Deg F Grains 
64.5  61.0  76.9 
0.0  0.0   0.0 
0.0  0.0   0.0 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-10,063 
-15,094 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-10,063 
-15,094 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(») 
0.00 
0.00 
5.99 
0.00 

13.81 
13.54 
0.00 
0.00 

66.67 
100.00 

0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-15,094   -15,094  100.00 

-AREAS- 
Gross Total   Glass (sf) (%) 
Floor     361 
Part      0 
ExFlr      0 
Roof     361       0  0 

1.6 19.8 Hall 556 30  5 

Main Htg 
Aux Htg 
Preheat 
Reheatl 
Humidif 
Opt Vent 
Total i 

-HEATING COIL SELECTION ----- 
Capacity Coil Airfl  Ent  Lvg 

(Mbh) 
-20.5 

0.0 
-0.0 
-5.4 
0.0 
0.0 

-20.5 

1,460 
0 

1,460 
1,460 

0 
0 

64.6 
0.0 

68.0 
64.6 
0.0 
0.0 

77.5 
0.0 

64.5 
68.0 
0.0 
0.0 

Type 
(cfm)  Deg F Deg F  Vent 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
144 

1,460 
0 

1,460 
0 
0 
0 

-ENGINEERING CHECKS- 
Heating 

0 
144 

1,460 
1,460 
1,460 

0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg * OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

-TEMPERATURES (F)~ 
0.0 

4.04 
885.92 
219.05 
54.78 

4 
0.0 

4.04 
-56.78 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
64.6 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

Htg 
77.5 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.1 
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BUILDING U-VALUES - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

BUILDING     U-VALUES 

— Room U-Values — 

(Btu/hr/sqft/F) 

Room 

Mass 

Room 

Capac. 

Room Summr Nintr Summr Wintr (lb/ (Btu/ 

Numbe r Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

I MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 

I   «OMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 

5 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 

i   OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

j ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 o.ooo 0.000 0.000 1.040 1.086 0.343 0.000 80.5 17.24 

( > PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

1   ENGINEERING 
J HALL 

0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 

1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

? OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

1< ) RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

1 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 

Zone 

I   SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 

Systei «   1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 

> WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 

5 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 

OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
; j ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 

( , PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
■ ENGINEERING 0.000 0.000 0.000' 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 

5 HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

1( ) RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

1. OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 

i; SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 

Systei i   2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 , 47.8 10.07 

U COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 

Systen 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 

Build] ng 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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BUILDING AREAS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Kin Net Nail 

Room           Duplicate    Room Area Area Area Area /Rf Area Area /Kl Area 
Numbe r Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 MEN         1 1     105 105 0 0 0 0 0 20 11 167 
2 WOMEN        1 1      87 87 0 0 0 0 0 10 9 98 
3 ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
4 OFFICE        1 1     135 135 0 0 0 0 0 0 0 0 
5 ENTRANCE       1 1     120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 
6 PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
7 ENGINEERING     1 1     657 657 0 0 0 0 0 72 13 482 
i HALL         1 1      194 194 0 0 0 0 0 0 0 0 
9 OFFICE        1 1      140 140 0 0 0 0 0 24 17 116 

1 ) RECEPTION      1 1      105 105 0 0 0 0 0 0 0 0 
1 1 OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 ! SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 0 0 0 0 0 224 16 1,194 
Syste (i   1 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

1 MEN         1 1      105 105 0 0 0 0 0 20 11 167 
> WOMEN         1 1      87 87 0 0 0 0 0 10 9 98 
5 ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
1 OFFICE        1 1      135 135 0 0 0 0 0 0 0 0 
i ENTRANCE       1 1      120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 
i PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
' ENGINEERING     1 1    ■ 657 657 0 0 0 0 0 72 13 482 
! HALL         1 1      194 194 0 0 0 0 0 0 0 0 
> OFFICE        1 1      140 140 0 0 0 0 0 24 17 116 

1 ) RECEPTION      1 1      105 .  105 0 0 0 0 0 0 0 0 
1 . OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 ! SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 ■ 0 0 0 0 0 224 16 1,194 
Syste l   2 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

1 5 COMPUTER ROOM   1 1     361 361 0 0 0 0 361 30 5 526 
Zone 3 Total/Ave. 361 . 0 0 0 0 361 30 5 526 
Syste i   3 Total/Ave. 361 0 0 0 . 0 361 30 5 526 
Build • ng 6,677 0 0 0 0 361 905 16 4,803 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

A S H R A E  9 0  ANALYSIS 

Overall Roof U-Value = 0.039 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.418 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value -     0.396 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  2.14 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  29.Si (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  — Cooling Load Heating Load Cooling Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load   (Ton)   {%) (Btuh) (%) (Cfa) {%) 

0-5 0.5 0 0 -20,424 40 881 282.8 0 0 
5 - 10 0.9 6 58 -40,847 35 782 565.6 0 0 

10 - 15 1.4 0 4 -61,271 9 211 848.4 0 0 
15 - .20 1.9 5 56 -81,695 5 106 1,131.2 0 0 
20 - 25 2.4 6 60 -102,118 2 36 1,414.0 0 0 
25 - 30 2.8 2 16 -122,542 9 208 1,696.8 0 0 
30 - i35 3.3 0 4 -142,966 0 0 1,979.6 0 0 
35 - '40 3.8 4 42 -163,389 0 0 2,262.4 0 0 
40 - 45 4.2 4 45 -183,813 0 0 2,545.2 0 0 
45 - 50 4.7 5 52 -204,237 0 0 2,828.0 0 0 
50 - 55 5.2 7 75 -224,660 0 0 3,110.8 0 0 
55 - 60 5.7 7 78 -245,084 0 0 3,393.6 0 0 
60 - !65 6.1 7 69 -265,508 0 0 3,676.4 0 0 
65 - 70 6.6 15 159 -285,931 0 0 3,959.2 0 0 
70 - 75 7.1 7 77 -306,355 0' 0 4,242.0 0 0 
75 - 80 7.6 6 65 -326,779 0 0 4,524.8 0 0 
80 - 85 8.0 5 48 -347,202 0 0 4,807.6 0 0 
85 - 90 8.5 4 43 -367,626 0 0 5,090.4 0 0 
90 - 95 9.0 0 0 -388,050 0 0 5,373.2 0 0 
95-100 9.4 9 95 -408,473 ' 0 0 5,656.0 100 1,070 
Hoursloff 0.0 0 7,714 0 0 6,536 0.0 0 7,690 

Heating Airflow 
Cap. Hours Hours 
(Cfi) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 . 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

REPLACE FLUORESCENT LAMPS 

BUILDING     TEMPERATURE   PROFILES 

Temperature    - Zone Number 

Range 12        12       3 

(F) 

Max.: Temp.        88.9   90.1 109.8 115.5   94.1 

Mo./Hr.        7 21   7 21   7 18   7 19 10 17 

Day Type 4       12       11 

Above 100 0 0 1,952 1,000        0 

95 - 100 0 0 682 722        0 

90-   95 0 0 401 680      68 

85 -   90 349 226 637 613     432 

80j-   85 1,538 1,250 374 437 1,574 

751-   80 2,201 1,789 78 415 1,885 

70 -    75 250 724 632 712     918 

65 -   70 1,033 589 1,985 1,354     703 

60 -   65 346 742 878 666     655 

55 -   60 1,441 633 455 767     735 

50 -   55 476 940 686 1,394     557 

Bellow 50 1,126 1,867 0 0 1,233 

lin. Temp. 39.0 30.4 55.0 55.0 30.5 
Mp./Hr. 2 7 2 9 1 11 1 5 2 9 

Da;' Type 5 4 3 14 

Number of Hours 



Tranej Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 39 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

0 N T H L Y  ENERGY C 0 N S U M P T I 0 

ELEC   DEMAND  HOT WTR HOT W 
Off Peak  On Peak  On Peak  On Peak 

Month (kWh)    (kW)  (Therm) (Thrm/hr) 

Jan : 3,469 18 215 1 
Feb 3,141 18 207 1 
March 3,782 18 84 1 
April 3,281 18 20 1 
May 4,774 29 0 0 
June 5,643 30 0 0 
July 5,841 30 0 0 
Aug 6,005 30 0 0 
Sept 4,438 29 0 0 
Oct I 3,608 13 16 1 
Nov ' 3,286 18 55 1 
Dec 
Total 

3,303     18     169      1 
50,571     30     766      1 

Building Energy Consumption :   37,315 (Btu/Sq Ft/Year)       Floor Area :    6,677 (Sq Ft) 
Source Energy Consumption :   92,843 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

-- Mont 
May 

hly Con 
June 

;umption 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

3442 
17.9 

3114 
17.9 

3769 
17.9 

3278 
17.9 

3606 
17.9 

3606 
17.9 

3278 
17.9 

3769 
17.9 

3278 
17.9 

3606 
17.9 

3278 
17.9 

3278 
17.9 

41,300 
17.9 

1 1ISC LD 
ELEC 
3X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 1ISC LO 
;AS 
'K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 IISC LD 
IIL 
'X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 IISC LD 
1 STEAM 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 ' 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 IISC LD 
1 H0TH20 
'X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
O'.O 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 ! 

; 

IISC LD 
1 CHILL 
■X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

i 

: 

01161 
0 

0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 
659 
6.4 

1335 
6.7 

1749 
'  6.9 

1489 
6.7 

663 
6.5 

0 
0.0 

0 
0.0 

0 
0.0 

5,895 
6.9 

i i 

f 

:Q5200 
:LEC 
X 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
58 

0.6 
119 
0.7 

173 
0.7 

136 
0.7 

62 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

550 
0.7 

1 ! 'Q5303 
LEC 
X 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
62 

0.3 
73 

0.3 
89 

0.3 
82 

0.3 
62 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
367 
0.3 

2 i 
! 
f 

Q1161 
LEC 
X 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   134 

0.0   0.0   0.0   2.6 
228 
2.7 

285 
2.8 

233 
2.7 

134 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

1,014 
2.8 

2 i 
f 
05200 

0 
0.0 

CONDENSER FANE 
0    0 

0.0   0.0 
0 

0.0 
12 

0.2 
20 

0.2 
28 

0.2 
22 

0.2 
13 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
96 

0.2 

2 f 95303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

IELEC 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
45 

0.3 
65 

0.3 
60 

0.3 
68 

0.3 
47 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
284 
0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0   197   197   179   206   179    0    0    0 
PK        0.0   0.0   0.0   0.0   0.9   0.9   0.9   0.9   0.9   0.0   0.0   0.0 

958 
0.9 

2 £04003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0    0 
:PK       0.0   0.0   0.0   0.0   0.0 

0    0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0    0    0    0    0    0    0    0    0 
PK        0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
p H0TH20 215 207    84    20    0 
PK 1.2 1.2   1.2   1.2   0.0 

1 |EQ5020 HEAT WATER CIRC. PUMP C.V. 
^LEC 28 27    13    3    0 
h 0.0 0.0   0.0   0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

16 
1.2 

55 
1.2 

169 
1.2 

0    0    0    0    2    8   25 
0.0   0.0   0.0   0.0   0.0   0.0   0.0 

766 
1.2 

106 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    30.0  (kH) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. i Utility Percnt 
Ref. :   Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (%) 

Cooling Equipment 

1 ;     EQ1161  AIR-CLD COND COMP <15 TONS 7.9  26.32 
2 |     EQ1161  AIR-CLD COND COMP <1S TONS 3.3  10.94 

Sub Total 11.2  37.26 

Sub TJital 0.0  0.00 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 17.9 59.76 
BasejUtilities 0.0 0.00 
Misc; Equipment .             0.0 0.00 

Sub Total 17.9 59.76 

SUMMATION OF FAN ELECTRICAL DEMAND 

Grand 

0.9 2.99 

0.9 2.99 

0.0 0.00 

Total 30.0 100.00 
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nttittttttttttttttttttttttttttntttttttnnnnttttttttntttttttttttttttttn 
**    : ** 
**    ' TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
%nttntttttttt*ttttttttt*ttttnttt*ntunnnu*ttunnnnttttttttt*nn* 
nnnnntttntttttntttttttnttntntnnttntwtnnnntnunnntnnt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb 
Summer Design Wet Bulb 
Winter Design Dry Bulb 
Summer Ground Relectance 
Winter Ground Relectance 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

Design Simulation Period: May 
| System Simulation Period: January 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 
77.2 (deg)  . 

5 
475 (ft) 

29.2 (in. Hg) 

1.00 
1.00 

92 (F) 
72 (F) 
4 (F) 

0.20 
0.20 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0882 (Btu-min./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Cooling Load Methodology: 

Time/Date Program was Run: 
Dataset Name: 

To September 
To December 

CLTD/CLF (Transfer Function Method) 

10:52:17  12/27/93 
CB330 .TM 
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! 
 S Y S 1 

(Oesigr 
EM  SUMMARY- 
Airflow Quantities) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

i SZ 
2 RAO 
3 COMP 

Totals 

0 
0 
0 
0 

4,182 
0 

1,460 
5,642 

4,196 
0 

1,460 
5,656 

4,866 
0 

1,604 
6,470 

670 
670 
144 

1,484 

0 
0 
0 
0 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 4 
REPLACE FLUORESCENT 8ALLASTS 

System 
Numbe 

;: 

Total;; 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

.. SZ 
RAO 

$ COMP 

7.8 
0.0 
1.6 
9.5 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

-SYSTEM  SUMMARY 
(Design Capacity Quantities) 

Cooling 
Totals 
(Tons) 

7.8 
0.0 
1.6 
9.5 

Main Sys. 
Capacity 

(Btuh) 

-260,273 
-122,302 
-20,289 

-402,864 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 

-5,194 
-5,194 

The building peaked at' hour 16 month 7 with a capacity of   9.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

I 

Syster|i 
Number 

Main/ 
Auxiliary 

System 
Type 

ENGINEERING  CHECKS 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

--- Heating — 
Cfm/   Btuh/ 

Sq Ft  . Sq Ft 
Floor Area 

Sq Ft 

Heating 
Totals 
(Btuh) 

-260,273 
-122,302 
-20,289 
-402,864 

j Main 
i Main 
3| Main 

SZ 
RAO 
COMP 

0.00 
0.00 
0.00 

1.32 
0.00 
4.04 

533.0 
0.0 

896.3 

402.5 
0.0 

221.6 

29.82 
0.00 
54.15 

1.33 
0.00 
4.04 

-82.42 
-38.73 
-56.20 

3,158 
3,158 

361 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Mo/Hr: 7/16 * Mo/Hr: " 716 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 91/ 73/ 98. 0 

* 
OADB: < )1 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 28,983 0 28,983 30.78 * 30,911 40.87 * 0 0 0.00 
Glass Cond 5,602 0 5,602 5.95 * 5,256 6.95 * -30,411 -30,411 11.68 
Wall Cond 23,116 0 23,116 24.55 * 23,168 30.63 * -45,240 -45,240 17.38 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 25,034 25,084 26.64 * 9,717 12.85 * -46, 651 -46,651 17.92 
Sub Total-) 82,785 0 82,785 87.92 * 69,051 91.30 * -122,302 -122,302 46.99 

Internal Loads 
Ligfits 

* * 
21,033 0 21,033 22.34 * 21,039 27.82 * 0 0 0.00 

People 6,217 6,217 6.60 * 2,902 3.84 * 0 0 0.00 
Mis 9,778 0 0 9,778 10.38 * 9,778 12.93 * 0 0 0.00 
Sub Total-) 37,028 0 0 37,028 39.32 * 33,718 44.58 * 0 0 0.00 

Ceili ig Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. an Heat 1,487 1.58 * 0.00 * 0 0.00 
Ret. f an Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct leat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNC R Sizing -27,140 -27,140 -28.82 * -27,140 -35.89 * -137,970 -137,970 53.01 
Exhau: t Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Termir lal Bypass 0 0 0 0.00 * 

* 
0.00 * 0 0.00 

Grand Total-) 92,673 0 0 94,160 100.00 * 75,630 100.00 * -260, 272 -260,272 100.00 

-HKtHS   "  "- 

Total Capacity Sens Cap. Coil Airfl Entering DB/W8/HR Leaving 0B/W8/HR Gross Total Glass (sf; (*) 
(Tons) (Mbh) (Mbh) (cfi) . Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main c: g   7.8 94.2 76.1 4,182 75.0  62.4  66.5 58.1  54.8 60.6 Part 0 
Aux c: g   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vei t   0.0 0.0 0.0 0 0.0  0.0 ' 0.0 0.0  0.0 0.0 Roof 0 0  0 
Totals    7.8 94.2 Nail 2, 576     438  17 

i   --UCATTUT COIL SEL TTTflM   rAIRFLOWS (cfm)-  ENGINEERING CHECKS— - -TEMPERATURES If)— .1/1 iun \n 
Capacity Coil A irfl  Ent Lvg Type   ( Cooling \ teating   Clg \  OA 0.0 Type  Clg Htg 

I   (Hbh) (cfffl)  Oeg F Deg F Vent 0 0  Clg Cfm/Sqft 1.32 SADB   58.4 125.0 
Main Htg   -260.3 4,196  68.0 125.0 Infil 670 670  Clg Cfm/Ton 532.96 Plenum  75.0 68.0 
Aux Htjg    0.0 
Preheat    -0.0 

0   0.0 0.0 Supply 4,182 4,196  Clg Sqft/Ton 402.46 Return  75.0 68.0 

4, 82  68.0 58.1 Mincfm 0 0  Clg Btuh/Sqft 29.82 Ret/OA  75.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 3,987 4,196  No. People 13 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg %  OA 0.0 F n MtrTD 0.1 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 272 0  Htg Cfm/SqFt 1.33 F n 81dTD 0.1 0.0 
Total -260.3 Auxil 0 0  Htg Btuh/SqFt -82.42 F n Frict 0.2 0.0 
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System 2 Block RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air --> OADB/WB/HR: 0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub:Total-> 

Internal Loads 
Lights 
People 
Misl 
Sub Total-> 

Ceiling Load 
Outside Air 
Sup. Ian Heat 
Ret. Ian Heat 
Duct Heat Pkup 
0V/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Grand Total") 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
0AD8: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 

24.87 
36.99 
0.00 
0.00 

38.14 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-122,302  -122,302 100.00 

-COOLING COIL SELECTION- -AREAS- 
Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving D8/WB/HR   Gross Total   Glass (sf) (*) 

Main Clg 
Aux Clg 
Opt Vert 
Totals > 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfn) . Deg F 
0 0.0 
0 0.0 
0 0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

3,158 
0 
0 
0 

2,576 
0  0 

438  17 

I 
Main Htg 
Aux Hljg 
Preheatj 
Reheat | 
Humidif 
Opt Vent 
Total ! 

-HEATING COIL SELECTION  
Capacity Coil Airfl Ent 

(cfm) (Mbh) 
-122.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-122.3 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cffll); 
Cooling 

0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F)~ 
Heating 

0 
670 

0 
0 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BIdTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -38.73  Fn Frict 0.0  0.0 



Trane Air Conditioning Economics 
By: T^ane Customer Direct Service Network 

V 600 
PAGE 47 

System Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL 

Peaked at Time -)      Mo/Hr: 
Outside Air -)      OADB/WB/HR: 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Mist 
Sub! Total") 

Ceili ig Load 
Outside Air 
Sup. 
Ret. 

Space 
Sens.-Hat. 

(Btuh) 
0 
0 

336 
1,800 

406 
1,152 

0 
0 

4,858 
9,052 

1,111 
1,887 
7,289 

10,287 
0 
0 

ran Heat 
:an Heat 

Duct teat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 19,339 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/14 
91/ 74/105.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

836 
1,800 

406 
1,152 

0 
0 

4,858 
9,052 

1,111 
1,887 
7,289 

10,287 
0 
0 

208 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.28 
9.21 
2.08 
5.90 
0.00 
0.00 

24.85 
46.31 

5.69 
9.65 
37.29 
52.63 
0.00 
0.00 
1.06 
0.00 
0.00 
0.00 
0.00 
0.00 

19,547 100.00 

Mo/Hr: 
0A08: 

Space 
Sensible 

(Btuh) 
0 
0 

967 
1,680 

434 
1,143 

0 
0 

2,516 
6,739 

1,138 
898 

7,540 
9,576 

0 
0 

7/15 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.93 

10.30 
2.66 
7.00 
0.00 
0.00 

15.42 
41.31 

6.98 
5.50 

46.21 
58.69 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16,316  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-10,063 
-15,094 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-10,063 
-15,094 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.99 
0.00 

13.81 
13.54 
0.00 
0.00 

66.67 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-15,094   -15,094  100.00 

-COOLING COIL SELECTION- -AREAS- 
Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving D8/WB/HR   Gross Total   Glass (sf) (%) 

Main Clg 
Aux c|g 
Opt Ve 
Totals 

t 

(Tons) 
1.6 
0.0 
0.0 
1.6 

(Mbh) 
19.5 
0.0 
0.0 
19.5 

(Mbh) 
16.1 
0.0 
0.0 

(cfm) . Oeg F 
1,460 75.0 

0 0.0 
0 0.0 

Oeg F 
65.3 
0.0 
0.0 

Grains 
80.2 
0.0 
0.0 

Deg F 
64.6 
0.0 
0.0 

Deg F 
61.1 
0.0 
0.0 

Grains 
77.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

361 
0 
0 

361 
556 

0 
30 

Main Htg 
Aux Htg 
Prehea( 
Reheatj 
Humidif 
Opt Vent 
Total ! 

-HEATING COIL SELECTION - r 

Capacity Coil Airfl Ent  Lvg    Type 
(Mbh) 
-20.3 

0.0 
-0.0 
-5.2 
0.0 
0.0 

-20.3 

(cfm)  Deg F Deg F  Vent 
1,460 

0 
1,460 
1,460 

0 
0 

64.7 
0.0 

68.0 
64.7 
0.0 
0.0 

77.5 
0.0 
64.6 
68.0 
0.0 
0.0 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

rAIRFLOWS (cfm)- 
Cooling 

0 
144 

1,460 
0 

1,460 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F)- 
Heating 

0 
144 

1,460 
1,460 
1,460 

0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
4.04 

896.32 
221.62 
54.15 

4 
0.0 

4.04 
-56.20 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
64.7 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

Htg 
77.5 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.1 
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BUILDING U-VALUES - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

BUILDING  U-VALUES 

 — Room U-Values —  Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summe Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
2 WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
3 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
4 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone ;   1 Total/Ave. 0.000 0.000 0.000 0,000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
6 PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

? OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 
10 RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
li OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
12 SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
SysteiJ   1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

i ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 
Zone    1 Total/Ave. 0.000 0.000 0.000' O.0Ö0 0.000 1.040 1.086 0.348 0.000 80.5 17.24 

li PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
7 ENGINEERING 0.000 0.000 0.000' 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 

HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

IP RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
11 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
li SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone    2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
System   2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 . 47.8 10.07 

13 COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Zone I 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
System1 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Building 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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BUILDING AREAS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Nail 

Room          Duplicate    Room Area Area Area Area /Rf Area Area /Wl Area 
Numbe r Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (%) (sqft) (sqft) (*) (sqft) 

1 «EN         1 1     105 105 0 0 0 0 0 20 11 167 
2 WOMEN        1 1      87 . 87 0 0 0 0 0 10 9 98 
3 ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
4 OFFICE        1 1     135 135 0 0 0 0 0 0 0 0 
5 ENTRANCE      1 1     120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 
6 PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
7 ENGINEERING     1 
3 HALL         1 

1     657 657 0 0 0 0 0 72 13 482 
1      194 194 0 0 0 0 0 0 0 0 

9 OFFICE        1 1      140 140 0 0 0 0 0 24 17 116 
1 3 RECEPTION      1 1      105 105 0 0 0 0 0 0 0 0 
1 1 OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 2   SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 0 0 0 0 0 224 16 1,194 
Syste n   1 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

1 MEN          1 1      105 105' 0 0 0 0 0 20 11 167 
2 WOMEN         1 1      87 87 0 0 0 0 0 10 9 98 
3 ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
4 OFFICE        1 1      135 135 0 0 0 0 0 0 0 0 
5 ENTRANCE       1 1      120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. '" 1,509 0 0 0 0 0 214 18 945 
i PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
7 ENGINEERING     1 1    • 657 657 0 0 0 0 0 72 13 482 
3 HALL         1 1     194 194 0 0 0 0 0 0 0 0 
J OFFICE        1 1      140 140 0 0 0 0 0 24 17 116 

1 ) RECEPTION      1 1      105 .  105 0 0 0 0 0 0 0 0 
1 I OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 2 SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 ■ 0 0 0 0 0 224 16 1,194 
Systei n   2 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

1. ! COMPUTER ROOM   1 1     361 361 0 0 0 0 361 30 5 526 
Zone 3 Total/Ave. 361 . 0 0 0 0 361 30 5 526 
Systei 3 Total/Ave. 361 0 0 0 0 361 30 5 526 
Build: ng 6,677 0 0 0 0 361 905 16 4,803 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   :  0.039 (Btu/Hr/Sq Ft/F) 
Overall «all U-Value   :  0.418 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value : 0.396 (8tu/Kr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  2,14 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) -  29.81 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  — Cooling Load Heating Load — Cooling Airflow Heating Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (\) (Btuh) (i) (Cfm) (*) (Cfm) (%) 

0- S 0.5 2 24 -20,403 40 924 282.8' 0 0 0.0 0 0 
5 - 10 0.9 3 34 -40,806  ' 35 803 565.6 0 0 0.0 0 0 

10 - 15 1.4 4 40 -61,209 7 172 848.4 0 0 0.0 0 0 
15 - 20 1.9 9 96 -81,612 7 164 1,131.2 0 0 0.0 0 0 
20 - 25 2.4 0 4 -102,015 1 24 1,414.0 0 0 0.0 0 0 
25 - 30 2.8 0 0 -122,417 10 224 1,696.8 0 0 0.0 0 0 
30 - ,35 3.3 0 0 -142,820 0 0 1,979.6 0 0 0.0 0 0 
35 -40 3.8 8 86 -163,223 0 0 2,262.4 0 0 0.0 0 0 
40 - 45 4.3 5 50 -183,626 0 0 2,545.2 0 0 0.0 0 0 
45-50 4.7 9 97 -204,029 0 0 2,828.0 0 0 0.0 0 0 
50 - 55 5.2 4 40 -224,432 0 0 3,110.8 0 0 0.0 0 0 
55 - 60 5.7 14 142 -244,835 0 0 3,393.6 0 0 0.0 0 0 
60 - 65 6.2 11 114 -265,238 0 0 3,676.4 0 0 0.0 0 0 
65 -70 6.6 2 26 -285,641 0 0 3,959.2 0 0 0.0 0 0 
70 - j 75 7.1 6 65 -306,044 0 0 4,242.0 0 0 0.0 0 0 
75 - 80 7.6 8 85 -326,447 0 0 4,524.8 0 0 0.0 0 0 
80 - ;85 8.1 5 48 -346,850 0 0 4,807.6 0 0 0.0 0 0 
85 - ;90 8.5 0 0 -367,252 0 0 5,090.4 0 0 0.0 0 0 
90 - i95 9.0 4 40 -387,655 0 0 5,373.2 0 0 0.0 0 0 
95 - 100 9.5 5 55 -408,058 0 0 5,656.0 100 1,070 0.0 0 0 
Hours Off 0.0 0 7,714 0 0 6,449 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 

REPLACE FLUORESCENT BALLASTS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  - - Zone Number 

Range 12       12       3 

(F) 

Max. Temp. 88.6   89.4 108.5 113.9   93.6 

Mo./Hr. 7 21   7 21   7 19   7 19 10 17 

Day Type 4       12        11 

Above 100 0        0 1,674 792 0 

95 - 100 0        0 851 792 0 

90-95 0        0 412 752 51 

85 -   90 319     171 687 613 405 

80,-   85 1,500 1,244 184 489 1,582 

751-   80 2,265 1,741 292 343 2,005 

70 -   75 200     766 592 696 775 

65 -   70 1,044     553 1,974 1,351 694 

60 -   65 265     789 921 730 703 

55-   60 1,211     578 483 789 722 

50 -   55 688     906 690 1,413 544 

Below 50 1,268 2,012 0 0 1,279 
I 

1in.!Temp. 38.8   30.4 55.0 55.0 30.5 

Mo./Hr. 2   7   2   9 1 11 1    5 2   9 

Day Type 5        4 3 14 

Number of Hours 



TraneJAir Conditioning Economics V 600 
8y: Trane Customer Direct Service Network PAGE 53 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT « DMND 
Off Peak On Peak On Peak Qn Peak 

(k«h) (kW) (Therm) (Thrm/hr) 

2,945 15 224 1 
2,666 15 216 1 
3,208 15 91 1 
2,781 15 22 1 
4,141 26 0 0 
4,976 27 0 0 
5,297 27 0 0 
5,291 27 0 0 
3,853 27 0 0 
3,058 15 18 1 
2,787 15 60 1 
2,804 15 176 1 
43,805 27 806 1 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct | 
Nov 
Dec 
Total 

Building Energy Consumption :   34,460 (8tu/Sq Ft/Year)       Floor Area :    6,677 (Sq Ft) 
Source Energy Consumption ■ 83,271 (Btu/Sq Ft/Year) 

i 
I 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
:ode Jan Feb Mar Apr 

---.Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 -IGHTS 
ELEC 
3K 

2916 
15.2 

2639 
15.2 

3194 
15.2 

2778 
15.2 

3055 
15.2 

3055 
15.2 

2778 
15.2 

3194 
15.2 

2778 
15.2 

3055 
15.2 

2778 
15.2 

2778 
15.2 

34,998 
15.2 

1 1ISC LO 
ELEC 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 1ISC LD 
5AS 
k 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 

I 

1ISC LO 
JIL 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

4 f 

f 

1ISC LO 
1 STEAM 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
. 0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 f 
( 
f 

6 1 
f 
f 

IISC LO 
> H0TH20 0 

0.0 
0 

0.0 
0 

o.o 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

ISC LO 
CHILL 

K 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 £ 
E 
F 

81161 
LEC 
K 

0 
0.0 

AIR-CLD CONO COMP <15 TONS 
0    0    0   586 

0.0   0.0   0.0   6.4 
1250 
6.7 

1717 
6.9 

1373 
6.7 

595 
6.5 

0 
0.0 

0 
0.0 

0 
0.0 

5,522 
6.9 

1 I 
i 
F 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
52 

0.6 
112 
0.7 

170 
0.7 

125 
0.7 

56 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

515 
0.7 

1 E 
E, 
P 

Q5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
62 

0.3 
73 

0.3 
84 

0.3 
76 

0.3 
56 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
351 
0.3 

2 E 
E 
P 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLO COND COMP <15 TONS 
0    0    0   130 

0.0   0.0   0.0   2.6 
205 
2.7 

281 
2.8 

228 
2.7 

130 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

. 974 
2.8 

2 E 
! 
f 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
12 

0.2 
19 

0.2 
28 

0.2 
21 

0.2 
12 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
93 

0.2 

I 
2   E.Q5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

ELEC 0 0    0 0 45 65 60 68 46 0 0 0 283 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 197 197 179 206 179 0 0 0 958 
PK 0.0 0.0   0.0 0.0 0.9 0.9 0.9 0.9 0.9 0.0 0.0 0.0 0.9 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 224 216    91 22 0 0 0 0 0 18 60 176 806 
PK 1.2 1.2   1.2 1.2 0.0 0.0 0.0 0.0 0.0 1.2 1.2 1.2 1.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 29 27    14 3 0 0 0 0 0 2 9 26 110 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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REPLACE FLUORESCENT BALLASTS 

UTILITY     PEAK     CHECKSUMS 

V 600 
PAGE 56 

Utility  ELECTRIC DEMAND 

Peak Value    27.2 (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15 Month 7 

7 (mo 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 ! 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base :Utilities 
Misc Equipment 

Sub Total 

Grand Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kW) 

Percnt 
Of tot 

7.9 28.96 

3.3 12.03 

1.2 40.99 

0.0 0.00 

0.9 3.29 

0.9 3.29 

0.0 0.00 

15.2 55.72 
0.0 0.00 
0.0 0.00 

15.2 55.72 

27.2 100.00 
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ntttntttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 
n ** 
tt TRACE 6 0 0  ANALYSIS            ** 
tt ** 
t* by tt 

tt • tt 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttntttttttttt 
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUOY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg.) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Sunnier Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Met Bulb: 72 (F) 
Winter Design Dry eulb: 4 (F) 
Summer Ground Reiectance: 0.20 
Winter Ground Reiectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbi/F) 
Density-Specific Heat Prod :   1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology: CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 12:53:36  12/27/93 
Dataset Name: CB330B .TM 

V 
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AIRFLOW - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

C T C M    C 

(Design Airflow Quantities) 

- M - 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
Systeta System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 COMP 

Totals 

0 
0 
0 
0 

4,182 
0 

1,460 
5,642 

4,196 
0 

1,460 
5,656 

4,866 
0 

1,604 
6,470 

670 
670 
144 

1,484 

0 
0 
0 
0 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

- S Y S T E M  SUMMARY 
(Design Capacity Quantities) 

System 
Number 

 - Cooling - -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

SZ 
2 RAD 
3 COMP 

Totals 

7.9 
0.0 
1.6 
9.5 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

7.9 -260,273 
0.0 -122,302 
1.6 -20,082 
9.5 -402,657 

Heating -— 
Reheat 

Capacity 
(Btuh) 

0 
0 

-4,987 
-4,987 

The building peaked at hour 16 month 7 with a capacity of   9.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

ENGINEERING  CHECKS 

Systeiji 
Numbe 

Main/ 
Auxiliary 

1 Main 
2 Main 

Main 

System 
Type 

SZ 
RAD 
COMP 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.32 
0.00 
4.04 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

529.3 
0.0 

907.0 

399.7 
0.0 

224.3 

Btuh/ 
Sq Ft 

30.02 
0.00 
53.51 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.33 
0.00 
4.04 

-82.42 
-38.73 
-55.63 

Floor Area 
Sq Ft 

3,158 
3,158 

361 

-260,273 
-122,302 
-20,082 
-402,657 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Ho/Hr: 7/16 * Mo/Hr: - f/16 * Mo/Hr: 13/ 1 
Outside Air —> OAOB/WB/HR: 91/ 73/ 98. 0 * 

* 
OADB: < n * 

* 
OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 28,983 0 28,983 30.57 * 30,911 40.53 * 0 0 0.00 
Glass Cond 5,580 .0 5,580 5.89 * 5,256 6.89 * -30,411 -30,411 11.68 
Wall Cond 23.076 0 23,076 24.34 * 23,168 30.38 * -45,240 -45,240 17.38 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 25.257 25,257 26.64 * 9,717 12.74 * -46, 651 -46,651 17.92 
Sub Total--) 82,896 0 82,896 87.44 * 69,051 90.54 * -122,302 -122,302 46.99 

Internal Loads * * 
Lights 17,483 0 17, 488 18.45 * 17,559 23.02 * 0 0 0.00 
People 6,204 6, 204 6.54 * 2,902 3.81 * 0 0 0.00 
Misc 9,759 0 0 9,759 10.29 * 9,778 12.82 * 0 0 0.00 
Sub Total-) 33,451 0 0 33,451 35.28 * 30,239 39.65 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 1, 487 1.57 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing -23,027 -23,027 -24.29 * -23,027 -30.19 * -137, 970 -137,970 53.01 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 

* 
0.00 * 

t 
0 0.00 

Grand Total") 93,320 0 0 94, 807 100.00 * 76,263 100.00 * -260,272 -260,272 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterin< ] 08/WB/HR Leaving D8/W8/HR Gross Total Glass (sf) w 
i  (Tons) (Mbh) (Mbh) (cfm) Oeg F Oeg F Grains Oeg F Oeg F Grains Floor 3, 158 

Main Cl g   7.9 94.8 76.5 4,182 75.0 62 4  66.5 57.9 54.8 60.6 Part 0 
Aux Cl g   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Ver t   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 Roof 0 0  0 
Totals 7.9 94.8 

■t nwo /« 

Wall 2,576     438 17 

niiu Luno ^UIIMJ LI!UlHLL[\il!U OntH\J [cnrcnmvnta \r) — 

Capacity Coil Airfl Ent Lvg Type ( Pooling \ eating   Clg \ OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Oeg F Vent 0 0  Clg Cfm/Sqft 1.32 SAOB   58.2 125.0 

Main Ht g   -260.3 4, 196  68.0 125.0 Infil 670 670  Clg Cfm/Ton 529.33 Plenum  75.0 68.0 
Aux Ht g    0.0 0   0.0 0.0 Supply 4,182 4,196  Clg Sqft/Ton 399.72 Return  75.0 68.0 
Preheat -0.0 4, 182  68.0 57.9 Mincfm 0 0  Clg Btuh/Sqft 30.02 Ret/OA  75.0 68.0 
Reheat!     0.0 0   0.0 0.0 Return 3,987 4,196  No. People 13 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0 Fn MtrTD 0.1 0.0 
Opt Verit    0.0 0   0.0 0.0 Rm Exh 272 0  Htg Cfm/SqFt 1.33 Fn BldTO 0.1 0.0 
Total -260.3 Auxil 0 0  Htg Btuh/Sq Ft -82.42 Fn Frict 0.2 0.0 
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System Block RADIATION 

************************* COOLING COIL PEAK ********** 

Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 0.0 

********************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misi; 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Grand Total") 0  0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
0AD6: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-46,651 
-122,302 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 

24.87 
36.99 
0.00 
0.00 

38.14 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-122,302  -122,302  100.00 

Total Capacity Sens Cap 
(Tons) (Mbh) (Mbh) 

Main C] 9 0.0 0.0 0.0 
Aux C] g 0.0 0.0 0.0 
Opt Ver t 0.0 0.0 0.0 
Totals 0.0 0.0 

COOLING COIL SELECTION- -AREAS- 
Coil Airfl 

(cfm) 
0 
0 
0 

Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) {%) 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 

' 0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Kail 

3,158 
0 
0 
0 

2,576 
0 

438 
0 

17 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent 

(cfm) 
Main Htg 
Aux Htg 
Preheat 
Reheatj 
Humidif 
Opt Vent 
Total 

(Mbh) 
-122.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-122.3 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

rAIRFLOWS (cfm; 
Cooling 

0 
0 
0 
0 
0 
0 
0 

Heating 
0 

670 
0 
0 
0 
0 
0 

--ENGINEERING CHECKS-  -TEMPERATURES (F)~ 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn litrTO 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -38.73  Fn Frict 0.0  0.0 
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System 3 Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -) Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air -> 0AD8/WB/HR: 91/ 74/105.0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 836 0 836 4.33 * 967 6.00 * 904 -904 5.99 
Glass Solar 1,800 0 1 800 9.32 * 1,680 10.43 * 0 0 0.00 
Glass Cond 406 .0 406 2.10 * 434 2.69 * -2,084 -2,084 13.81 
Wall Cond 1,152 0 1 152 5.97 * 1,143 7.09 * -2,043 -2,043 13.54 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 4.830 4,830 25.00 * 2,516 15.62 * -10,063 -10,063 66.67 
Sub Total") 9,024 0 9,024 46.71 * 6,739 41.84 * -15,094 -15,094 100.00 

Internal Loads * * 
Lights 909 0 909 4.71 * 931 5.78 * 0 0 0.00 
People 1,887 1 887 9.77 * 898 5.57 * 0 0 0.00 
Misc 7,289 0 0 7 289 37.73 * 7,540 46.81 * 0 0 0.00 
Sub Total") 10,085 0 0 10,085 52.21 * 9,369 58.16 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 208 1.07 * 0.00 * 0 0.00 
Ret. ifan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 19,109 0 0 19,317 100.00 * 16,109 100.00 * -15,094 -15,094 

-ADCAC™ — _ 

100.00 

1/UULillU V/UIL OCLttllUP 

!   Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 361 

Main Cl g   1.6 19.3 15.9 1,460 75.0 65.3  80.4 64.7 61.2 77.5 Part 0 
Aux Cl g  o.o 0.0 0.0 0 0.0 0 .0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Ver t    0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof 361 0  0 
Totals 1.6 19.3 Hall 556      30  5 

-TEMPERATURES (F) — HirtrLuno juni; crtüiNCLiuriü i,nc(,i\o" 

Capacity Coil A irfl Ent Lvg Type Pooling \ (eating   Clg % OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 4.04 SADB    64.9 77.5 

Main Ht g   -20.1 1, 460  64.9 77.5 Infil 144 144  Clg Cfm/Ton 906.98 Plenum  75.0 68.0 
Aux Htig    0.0 
Preheat!    -0.0 

0   0.0 0.0 Supply 1,460 1,460  Clg Sqft/Ton 224.26 Return  75.0 68.0 
1, 460  68.0 64.7 Mincfm 0 1,460  Clg Btuh/Sqft 53.51 Ret/OA  75.0 68.0 

Reheat     -5.0 1, 460  64.9 68.0 Return 1,460 1,460  No. People 4 Runarnd 75.0 68.0 
Humidi -fj     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 4.04 Fn BldTD 0.0 0.0 
Total -20.1 Auxil 0 0  Htg Btuh/SqFt -55.63 F n Frict 0.1 0.1 
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BUILDING U-VALUES - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Roofl Suntmr Wintr Summr Wintr (lb/ (Btu/ 
Numbe Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

] MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
! WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
i ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
i I OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
c ) ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
i PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
i HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
t )   OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

1C RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
1] OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
12 SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
Syster 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

. MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
«OMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 

1 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0..000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 

! ENGINEERING 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 

f[ HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
9 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 

1C RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
11 OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
12 SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
Systen 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

i; COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Systeir 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Buildi ng 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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BUILDING AREAS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

BUILDING    AREAS 

Floor Total Exposed 
Nurobe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Hall 

Rood i           Duplicate    Room Area Area Area Area /Rf Area Area /m Area 
Numbe • Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

1 MEN         1 1     105 105 0 0 0 0 0 20 11 167 
t > «OMEN        1 1  .    87 87 0 0 0 0 0 10 9 98 
i ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 

i 1 OFFICE        1 1      135 135 0 0 0 0 0 0 0 0 
i ) ENTRANCE       1 1     120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 
( PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 

ENGINEERING     1 1      657 657 0 0 0 0 0 72 13 482 
HALL         1 1      194 194 0 0 0 0 0 0 0 0 

c ) OFFICE        1 1     140 140 0 0 0 0 0 24 17 116 
1C RECEPTION      1 1      105 105 0 0 0 0 0 0 0 0 
11 OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
12 SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 0 0 0 0 0 224 16 1,194 
Syster 1 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

1 MEN         1 1     105 105 0 0 0 0 0 20 11 167 
WOMEN         1 1      87 87 0 0 0 0 0 10 9 98 

i ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
- OFFICE        1 1     135 135 0 0 0 0 0 0 0 0 

ENTRANCE       1 1     120 120 0 0 0 0 0 24 11 201 
Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 

PRINT ROOM     1 1     169 169 0 0 0 0 0 32 14 202 
! ENGINEERING     1 1     657 657 0 0 0 0 0 72 13 482 
t HALL         1 1     194 194 0 0 0 0 0 0 0 0 
< OFFICE        1 1      140 140 0 0 0 0 0 24 17 116 
K RECEPTION      1 1     105 105 0 0 0 0 0 0 0 0 
11 OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
i; SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 0 0 0 0 0 224 16 1,194 
Systen 2 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 

i; COMPUTER ROOM    1 1     361 361 0 0 0 0 361 30 5 526 
Zone 3 Total/Ave. 361 0 0 0 0 361 30 5 526 
Systen 3 Total/Ave. 361 0 0 0 0 361 30 5 526 
Build: ng 6,677 0 0 0 0 361 905 16 4,803 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.039 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   :  0.418 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value : 0.396 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  2.14 (Btu/Hr/Sq Ft) 
«all Overall Thermal Transfer Value (OTTVw) :  29.81 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent — Cool ing Loac     Heating Load — Cooling Airflow — Heating Airflow 

Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) w (Btuh) (t) (Cfm) w (Cfm) (*) 

0 - 5 0.5 2 16 -20,382 40 980 282.8 0 0 0.0 0 0 
5 - 10 1.0 5 52 -40,764 35 837 565.6 0 0 0.0 0 0 

10 - 15 1.4 6 60 -61,147 7 172 848.4 0 0 0.0 0 0 
15 - 20 1.9 6 58 -81,529 7 160 1,131.2 0 0 0.0 0 0 
20 - 25 2.4 0 4 -101,911 2 48 1,414.0 0 0 0.0 0 0 
25 - 30 2.9 2 22 -122,293 2 56 1,696.8 0 0 0.0 0 0 
30 - ,35 3.3 2 16 -142,675 7 168 1,979.6 0 0 0.0 0 0 
35 - '40 3.8 5 48 -163,058 0 0 2,262.4 0 0 0.0 0 0 
40 - 45 4.3 14 143 -183,440 0 0 2,545.2 0 0 0.0 0 0 
45 - 50 4.8 4 42 -203,822 0 0 2,828.0 0 0 0.0 0 0 
50 - 55 5.2 15 153 -224,204 0 0 3,110.8 0 0 0.0 0 0 
55 - 60 5.7 10 101 -244,587 0 0 3,393.6 0 0 0.0 0 0 
60 - 65 6.2 3 30 -264,969 0 0 3,676.4 0 0 0.0 0 0 
65 - 70 6.7 4 43 -285,351 0 0 3,959.2 0 0 0.0 0 0 
70 - 75 7.1 4 44 -305,733 0 0 4,242.0 0 0 0.0 0 0 
75 - 80 7.6 9 91 -326,115 0 0 4,524.8 0 0 0.0 0 0 
80 - 185 8.1 1 

L 20 -346,498 0 0 4,807.6 0 0 0.0 0 0 
85 - !90 8.6 0 0 -366,880 0 0 5,090.4 0 0 0.0 0 0 
90 - :95 9.0 9 95 -387,262 0 0 5,373.2 0 0 0.0 0 0 
95 - . 00 9.5 0 0 -407,644 0 0 5,656.0 100 1,070 0.0 0 0 
Hours Off 0.0 0 7.722 0 0 6,339 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

 , —- -- BUILDING     TEMPERATURE   PROFILES   

Temperature  —  * -  Zone Number 
Range 12       12       3 

(F) 

Max. Temp.   88.4 89.3 107.4 112.2 93.1 
Mo./Hr.   7 21 7 19 7 19 7 19 10 17 

Day Type    4  4   2   11 

Above 100 0  0 1,320 652   0 
95 - 100 0   0 1,138  702   0 
90-95 0   0  315  872   0 
85 - 90 299  151  718  642  430 
80 - 85 1,429 1,234  266  504 1,594 
751- 80 2,216 1,697  339  340 1,935 
70 - 75 176  753  566  597  816 
65 - 70 1,076  575 1,996 1,496  678 
60 - 65 384  734  898  737  750 
55 - 60 914  633  505  730  714 
50 - 55 968  760  699 1,488  543 
Below 50 1,298 2,223   0   0 1,300 

j 

Min.!Temp. 38.6 30.3 55.0 54.9 30.5 
Mo./Hr. 2 7 2 9 1 11 12 6 2 9 

Day Type 5   4   3   14 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 
 —- M 0 N T H L Y  ENERGY  C 0 N S U M P T I 0 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct , 
Nov ' 
Dec 
Total 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

2,461 13 232 1 
2,228 13 224 1 
2,680 13 98 1 
2,321 13 24 1 
3.558 24 0 0 
4,380 24 0 0 
4,789 25 0 0 
4,641 24 0 0 
3,316 24 0 0 
2,551 13 20 1 
2,325 13 64 1 
2,345 13 184 1 

37,595 25 845 1 

Building Energy Consumption - 
Source Energy Consumption  : 

31,874 (Btu/Sq Ft/Year) 
74,532 (Btu/Sq Ft/Year) 

Floor Area - 6,677 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

EQUIPMENT  ENERGY  CONSUMPTIO 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

--- Mon 
May 

thly Consumption 
June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 12.7 

22CI 
12.7 

26o4 
12.7 

2316 
12.7 

2548 
12.7 

2548 
12.7 

2316 
12.7 

2664 
12.7 

2316 
12.7 

2548 
12.7 

2316 
12.7 

2316 
12.7 

29,188 
12.7 

1 MISC LO 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 1ISC LD 
)IL 
»K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 jilSC LO 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 ! IISC LD 
» H0TH20 
»K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 1 

I 
IISC LD 
5 CHILL 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 f 

1 

■Q1161 
LEC 
K 

0 
0.0 

AIR-CLO COND COMP <15 TONS 
0    0    0   522 

0.0   0.0   0.0   6.4 
1174 
6.7 

1679 
6.9 

1268 
6.7 

535 
6.5 

0 
0.0 

0 
0.0 

0 
0.0 

5,178 
6.9 

1 EQ5200 
ELEC 
P!K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
47 

0.6 
. 105 

0.7 
166 
0.7 

115 
0.7 

50 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

484 
0.7 

1 EQ5303 
0 

0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
61 

0.3 
73 

0.3 
84 

0.3 
76 

0.3 
55 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
349 
0.3 

! 
2 EQ1161 

ELEC 
PK 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   126 

0.0   0.0   0.0   2.6 
200 
2.7 

276 
2.8 

223 
2.7 

127 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

952 
2.8 

2 E Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
12 

0.1 
19 

0.2 
27 

0.2 
21 

0.2 
12 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
91 

0.2 

2 EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

:LEC 0 
0.0 

0    0 
0.0   0.0 

0 
0.0 

45 
0.3 

65 
0.3 

60 
0.3 

68 
0.3 

41 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

278 
0.3 

1 IQ4003 
:LEC 
3K 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
197 
0.9 

197 
0.9 

179 
0.9 

206 
0.9 

179 
0.9 

0 
0.0 

0 
0.0 

0 
0.0 

958 
0.9 

2 

1 

:Q4ö03 

:LEC 0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 

I 

:Q4003 
:LEC 0 

0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 

1 
IQ2102 
1 H0TH20 232 

1.2 

PURCHASED DIST. HOT WATER 
224    98   24    0 
1.2   1.2   1.2   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

20 
1.2 

64 
1.2 

184 
1.2 

845 
1.2 

1 1 
1 
I 

:Q5020 
■LEC 
K 

29 
0.0 

HEAT WATER CIRC. PUMP C.V. 
28    16    4    0 

0.0   0.0   0.0   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
2 

0.0 
9 

0.0 
28 

0.0 
116 
0.0 
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Utility  ELECTRIC DEMAND 

Peak Value    24.7  (k*l) 
Yearly Time of Peak 15 (hr) 

Hour .15 Month 7 

7 (mo) 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

Equipment Description 

Utility Percnt 
Demand Of Tot 

(kW)   (%) 

1 ;     EQ1161  AIR-CLD COND COMP <15 TONS 
2 i     EQU61  AIR-CLD COND COMP <15 TONS 

7.9  31.91 
3.3  13.25 

Sub T otal 

Sub T)tal 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc;Equipment 

Sub Total 

Grand Total 

SUMMATION OF FAN ELECTRICAL DEMAND 

11.2  45.16 

0.0  0.00 

0.9 3.62 

0.9 3.62 

0.0 0.00 

12.7 51.22 
0.0 0.00 
0.0 0.00 

12.7 51.22 

24.7 100.00 
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nn*tnnn*t%*nnnnntunntunnntnni.ntnntuttttu*unntn*n 
tttttnttttnnttttntttttt*tttttttnnttmnttntntnnntnttnuntttttt 
n 
u 
** 
** 
** 

TRACE 

by 

6 0 0      ANALYSIS 

** 

** 
** 
** 

mmmmmmmmmmmmmmummmmmm*************** 
ttttittttttttttttttttttttttttttttttttnttttutunntttnttntntunttnttn 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 330 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 ■(F) 

Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0882 (BJtu-ain. /hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Ib-nin./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:10:39  12/27/93 
CB3308 .TM 
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AIRFLOW - ALTERNATIVE 2 
COMBINED ECOS 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 COMP 

Totals 

4,132 
0 

1,460 
5,642 

4,182 
0 

1,460 
5,642 

4,o71 
0 

1,566 
6,237 

439 
489 
106 

1,085 

272 
0 
0 

272 

CAPACITY - ALTERNATIVE 2 
COMBINED ECOS 

Syste 
Numbe 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

I  SZ 
RAD 

B COMP 
Totals 

ENGINEERING CHECKS 
COMBINED ECOS 

7.2 
0.0 
1.5 
8.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

7.2  -245,626 
0.0 
1.5 
8.7 

-109,743 
-16,707 

-372,076 

Aux. Sys. 
Capacity 

(Btuh) 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 

-4,322 
-4,322 

The building peaked at hour 16 month 7 with a capacity of   8.4 tons 

ALTERNATIVE 2 

I 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-245,626 
-109,743 
-16,707 

-372,076 

ENGINEERING  CHECKS 

Systen 
Number 

Main/ 
Auxiliary 

System 
Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

— Heating — 
Cfm/   Btuh/ 

Sq Ft  . Sq Ft 
Floor Area 

Sq Ft 

| Main 
2 Main 
3 Main 

SZ 
RAD 
COMP 

0.00 
0.00 
0.00 

1.32 
0.00 
4.04 

578.0 
0.0 

971.5 

436.5 
0.0 

240.2 

27.49 
0.00 
49.96 

.32 
,00 
,04 

-77.78 
-34.75 
-46.28 

3,158 
3,158 

361 
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System   1 Peak SZ - SINGLE ZONE 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -) Ho/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -) 0ADB/WB/HR: 91/ 73/ 98.0 * 

* 
OADB: 91 * OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (i) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 28,983 0 28,983 33.38 * 30,911 42.68 * 0 0 0.00 
Glass Cond 5,602 0 5,602 6.45 * 5,256 7.26 * -30,411 -30,411 12.38 
Wall Cond 23,116 0 23,116 26.63 * 23,168 31.99 * -45,240 -45,240 18.42 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 18,330 18,330 21.11 * 7,101 9.80 * -34,091 -34,091 13.88 
Sub Total-) 76,032 0 76,032 87.57 * 66,435 91.73 * -109, 742 -109,742 44.68 

Internal Loads 
Lights 

* * 
17,555 0 17,555 20.22 * 17,559 24.24 * 0 0 0.00 

People 6,217 6,217 7.16 * 2,902 4.01 * 0 0 0.00 
Mist 9,778 0 0 9,778 11.26 * 9,778 13.50 * 0 0 0.00 
Sub Total-) 

Ceiling Load 
33,549 0 0 33,549 38.64 * 30,239 41.75 * 0 0 0.00 

0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. tan Heat 1,487 1.71 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing -24,247 -24,247 -27.93 * -24,247 -33.48 * -135, 884 -135,884 55.32 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

if 

0.00 * 0 0.00 

Grand Total") 85,334 0 0 86,821 100.00 * 72,427 100.00 * -245,626 -245,626 100.00 

-RKtHS  

. Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 3, 158 

Main C! 9   7.2 86.8 72.7 4,182 75.0  62 4  66.5 58.8  55.5 62.0 Part 0 
Aux C' g   o.o 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vet t    0.0 0.0 0.0 0 0.0  o.o • 0.0 0.0  0.0 0.0 Roof 0 0  0 
Totals 7.2 86.8 Wall 2,576      438  17 

 UCATTWr COIL SEL FPTTflM   rAIRFLOWS (cfm);   ENGINEERING CHECKS- - -TEMPERATURES (e\  LU 1 lUn IN 
Capacity Coil A irfl  Ent Lvg Type Pooling \ leating   Clg % OA 0.0 Type  Clg Htg 

1   (Mbh) (cfm)  Oeg F Oeg F Vent 0 0  Clg Cfn/Sqft 1.32 SAD8    59.1 122.0 
Main Htg   -245.6 4, 182  68.0 122.0 Infil 489 489  Clg Cfm/Ton 578.02 Plenum  75.0 68.0 
Aux Htjg    0.0 
Preheat;    -0.0 

0   0.0 0.0 Supply 4,182 4,182  Clg Sqft/Ton 436.48 Return  75.0 68.0 

4, 182  68.0 58.8 Mincfm 0 0  Clg Btuh/Sqft 27.49 Ret/OA  75.0 68.0 
Reheati     0.0 0   0.0 0.0 Return 3,966 4,182  No People 13 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg %  OA 0.0 F n MtrTD 0.1 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 272 0  Htg Cfm/SqFt 1.32 Fn BldTD 0.1 0.0 
Total -245.6 Auxil 0 0  Htg Btuh/SqFt -77.78 F n Frict 0.2 0.0 
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System 2 Block RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -)       Mo/Hr: 0/ 0 
Outside Air -)      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lignts 
People 
Mist 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. [an Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total—) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

.Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-34,091 
-109,742 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-30,411 
-45,240 

0 
0 

-34,091 
-109,742 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 

27.71 
41.22 
0.00 
0.00 

31.06 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-109,742  -109,742 100.00 

Total Capacity Sens Cap 
(Tons) (Mbh) (Mbh) 

Main Cl g   0.0 0.0 0.0 
Aux c: g   0.0 0.0 0.0 
Opt Vei t   0.0 0.0 0.0 
Totals 0.0 0.0 

COOLING COIL SELECTION- -AREAS- 
Coil Airfl   Entering DB/WB/HR   Leaving DB/W8/HR   Gross Total   Glass (sf) (*.) 

 r— —HtfillNIi 

Capacity 

j (Mbh) 
Main Htg -109.7 
Aux Htg 0.0 
Preheat 0.0 
Reheat 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total ! -109.7 

HEATING COIL SELECTION- 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(cfrn) . Deg F 
0 0.0 
0 0.0 
0 0.0 

Coil Airfl Ent  Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

rAIRFLOWS (cfm)- 

Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

0 
489 

0 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Nail 

-ENGINEERING CHECKS- 
Type  Cooling  Heating  Clg % OA 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-34.75 

3,158 
0 
0 
0 

2,576 
0  0 

438 17 

-TEMPERATURES (F)- 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Peak COMP COMPUTER ROOM UNIT 

************************* COOLING COIL PEAK ***************** 
Peaked at Time ->      Mo/Hr: 7/14 
Outside Air ->     OAD8/W8/HR: 91/ 74/105.0 

*************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misd 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. fan Heat 
Ouct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

836 
1,800 

406 
1,152 

0 
0 

3,547 
7,741 

909 
1,837 
7,289 

10,085 
0 

Grand Total-) 17,826 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

836 
1,800 
406 

1,152 
0 
0 

3,547 
7,741 

909 
1,887 
7,289 

10,085 
0 
0 

208 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.63 
9.98 
2.25 
6.39 
0.00 
0.00 

19.67 
42.92 

5.04 
10.46 
40.42 
55.92 
0.00 
0.00 
1.15 
0.00 
0.00 
0.00 
0.00 
0.00 

18,034 100. C 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

-COOLING COIL SELECTION- 
Total Capacity 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

1,050 
1,500 

437 
1,085 

0 
0 

1,781 
5,854 

954 
928 

7,708 
9,590 

0 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.80 
9.71 
2.83 
7.03 
0.00 
0.00 

11.53 
37.90 

6.18 
6.01 

49.91 
62.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Main Clg 
Aux cig 
Opt Veijt 
Totals^ 

(Tons) 
1.5 
0.0 
0.0 
1.5 

(Mbh) 
18.0 
0.0 
0.0 
18.0 

Sens Cap. 
(Mbh) 

15.2 
0.0 
0.0 

Coil Airfl 
(cfm)  . 
1,460 

0 
0 

Entering DB/WB/HR   Leaving DB/WB/HR 
Deg F 
75.0 
0.0 
0.0 

Deg F 
65.3 
0.0 
0.0 

Grains 
80.3 
0.0 

■ 0.0 

Deg F 
65.1 
0.0 
0.0 

Deg F 
61.5 
0.0 
0.0 

Grains 
78.0 
0.0 
0.0 

Mo/Hr: 
OADB: 

13/ 1 
4 

15,443  100.00 * 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-7,354 
-12,385 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-904 
0 

-2,084 
-2,043 

0 
0 

-7,354 
-12,385 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
7.30 
0.00 
16.83 
16.50 
0.00 
0.00 

59.38 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-12,385   -12,385 100.00 

-AREAS- 
Gross Total 
Floor 
Part 
ExFlr 
Roof 
Wall 

Glass (sf) (%) 
361 

0 
0 

361 
556 

0 
30 

Main Htg 
Aux Htig 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING COIL SELECTION- ----- 
Capacity Coil Airfl Ent  Lvg 

(Mbh) 
-16.7 

0.0 
-0.0 
-4.3 
0.0 
0.0 

-16.7 

1,460 
0 

1,460 
1,460 

0 
0 

0.0 
68.0 
65.3 
0.0 
0.0 

0.0 
65.1 
68.0 
0.0 
0.0 

Type 
(cfm)  Deg F Deg F  Vent 

65.3  75.8  Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

"AIRFLOWS (cfm)- 
Cooling 

0 
106 

1,460 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 

1 460 
0 
0 
0 

Heating 
0 

106 
1,460 
1,460 
1,460 

0 
0 
0 

Clg \ OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
4.04 

971.51 
240.22 
49.96 

4 
0.0 

4.04 
-46.28 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
65.3 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

Htg 
75.8 
68.0 
68.0 
68.0 
68.0 
O.C 
0.0 
0.1 
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BUILDING U-VALUES - ALTERNATIVE 2 
COMBINED ECOS 

BUILDING  U - V A L U E S 

— Room U-Val ues Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Numbe r Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
2 WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
3 ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 
4 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
5 ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
(,   PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
1   ENGINEERING 
1 HALL 

0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

) OFFICE 
) RECEPTION 

0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
1 . OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 
1 ! SECRETARY 

2 Total/Ave. 
0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 

Zone 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
Systei i   1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 47.8 10.07 

MEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 226.9 49.13 
! WOMEN 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 164.8 35.62 
i ENGR RESOURCES 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.357 0.000 74.0 15.86 

OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
! ) ENTRANCE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.8 4.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 o.'o'oo 0.000 1.040 1.086 0.348 0.000 80.5 17.24 
( i PRINT ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 20.8 4.07 
^ ENGINEERING 0.000 0.000 o.ooo 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.53 
i HALL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.5 3.63 
1< ! RECEPTION 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
1. OFFICE 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 18.6 3.65 

i: SECRETARY 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 23.5 4.57 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.316 0.000 17.9 3.51 
Systei 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.331 0.000 . 47.8 10.07 

i; COMPUTER ROOM 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Systen 3 Total/Ave. 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.061 0.000 28.9 6.33 
Build: ng 0.000 0.000 0.000 0.000 0.039 1.040 1.086 0.301 0.000 46.7 9.87 
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8ÜILDING AREAS 
COMBINED ECOS 

ALTERNATIVE 2 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Hin Net Hall 

Room          Duplicate    Room Area Area Area Area /Rf Area Area /HI Area 

Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

. MEN         1 1     105 105 0 0 0 0 0 20 11 167 
2 NOMEN        1 1      87 . 87 0 0 0 0 0 10 9 98 
3 ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
4 OFFICE        1 1     135 135 0 0 0 0 0 0 0 0 
5 ENTRANCE       1 1     120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. 1,509 0 0 0 0 0 214 18 945 
i   PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
' ENGINEERING     1 
1 HALL         1 

1     657 657 0 0 0 0 0 72 13 482 
1      194 194 0 0 0 0 0 0 0 0 

I OFFICE        1 1     140 140 0 0 0 0 0 24 17 116 
1 1 RECEPTION      1 1      105 105 0 0 0 0 0 0 0 0 
1 . OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 ! SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 0 0 0 0 0 224 16 1,194 

Syste i   1 Total/Ave. 3,158 0 0 0 0 0 438 17 2,139 
. MEN         1 1      105 105 0 0 0 0 0 20 11 167 
! WOMEN         1 1      87 87 0 0 0 0 0 10 9 98 
S ENGR RESOURCES   1 1    1,062 1,062 0 0 0 0 0 160 25 479 
• OFFICE        1 1      135 135 0 0 0 0 0 0 0 0 
i ENTRANCE       1 1      120 120 0 0 0 0 0 24 11 201 

Zone 1 Total/Ave. ' 1,509 0 0 0 0 0 214 18 945 
<   PRINT ROOM     1 1      169 169 0 0 0 0 0 32 14 202 
' ENGINEERING     1 1    • 657 657 0 0 0 0 0 72 13 482 
1 HALL         1 
I OFFICE        1 

1      194 194 0 0 0 0 0 0 0 0 
( 1      140 140 0 0 0 0 0 24 17 116 

1 ) RECEPTION      1 1      105 .  105 0 0 0 0 0 0 0 0 
1 OFFICE        1 1     293 293 0 0 0 0 0 64 21 247 
1 ! SECRETARY      1 1      91 91 0 0 0 0 0 32 18 148 

Zone 2 Total/Ave. 1,649 • 0 0 0 0 0 224 16 1,194 
Systei i   2 Total/Ave. 3,158 0 0 0 . 0 0 438 17 2,139 

L COMPUTER ROOM   1 1     361 361 0 0 0 0 361 30 5 526 
Zone 3 Total/Ave. 361 0 0 0 0 361 30 5 526 
Syste« 3 Total/Ave. 361 0 0 0 0 361 30 5 526 
Build ng 6,677 0 0 0 0 361 905 16 4,803 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
COMBINED ECOS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.039 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   =  0.418 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value : 0.396 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  2.14 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVk) : 29.81 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
COMBINED ECOS 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  — Cooling Load Heating Load -  —- Cooling Airflow — Heating Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours      Cap. Hours Hours 

Load   (Ton)   (%) (Btuh) (%) (Cfm) (*)         (Cfm)   (%) 

0-5 0.4 0 0 -18,820 41 894 282.1 0 0 
5-10 0.9 2 16 -37,640 33 724 564.2 0 0 

10 - 15 1.3 4 42 -56,460 8 186 846.3 0 0 
15 - ,20 1.7 7 76 -75,280 6 137 1,128.4 0 0 
20 - 25 2.2 5 58 -94,099 1 24 1,410.5 0 0 
25 - 30 2.6 2 22 -112,919 10 228 1,692.6 0 0 
30 - 135 3.1 0 0 -131,739 0 0 1,974.7 0 0 
35 - j40 3.5 4 42 -150,559 0 0 2,256.8 0 0 
40 - 45 3.9 2 26 -169,379 0 0 2,538.9 0 0 
45 - 50 4.4 6 59 -188,199 0 0 2,821.0 0 0 
50 - 55 4.8 6 61 -207,019 0 0 3,103.1 0 0 
55 - 60 5.2 13 141 -225,839 0 0 3,385.2 0 0 
60 - 65 5.7 8 90 -244,659 0 0 3,667.3 . 0 0 
65 - 70 6.1 4 45 -263,478 0 0 3,949.4 0 0 
70 - 75 6.6 13 133 -282,298 0 0 4,231.5 0 0 
75 - 80 7.0 12 131 -301,118 0 0 4,513.6 0 0 
80 - 85 7.4 2 20 -319,938 0 0 4,795.7 0 0 
85 - 90 7.9 0 0 -338,758 0 0 5,077.8 0 0 
90 - 95 8.3 4 40 -357,578 0 0 5,359.9 0 0 
95-100 8.7 6 60 -376,398 0 0 5,642.0 100 1,070 
Hours Off   0.0    0 7,698 0    0 6,567       0.0    0 7,690 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 . 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 

COMBINED ECOS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -    Zone Number 

Range 12        12       3 

(F) 

Max.:Temp.        89.4   89.8 107.4 112.2   96.7 

Ho./Hr.        7 21   7 19   7 19   7 19 10 17 

Day Type 4       4       2       11 

Above 100 0        0 1,320 652 0 

95- 100 0        0 1,138 702 0 

90-95 0        0     315 872 168 

85-   90 364     177     787 678 567 

801-   85 1,564 1,340     469 472 1,701 

751-   80 2,160 1,730       79 420 1,864 

70 -   75 237     777     632 698 995 

65 -   70 1,090     538 2,117 1,420 749 

60 -   65 253     744     836 676 712 

55 -   60 1,519     648     456 851 535 

50 -   55 428     863     611 1,319 520 

Below 50 1,145 1,943        0 0 949 

Min. Temp. 39.8 31.2 54.9 54.9 32.6 
Mb./Hr. 2 8 2 9 2 2 12 2 9 

Da;' Type 5   4   5 3 4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
COMBINED ECOS 

MONTHLY  ENERGY  CONSUMPTION 

ELEC DEMAND HOT WTR HOT N DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

2,460 13 198 1 
2,226 13 186 1 
2,676 13 75 1 
2,319 13 17 1 
3,681 24 0 0 
4,476 24 0 0 
4,683 25 0 0 
4,774 24 .  0 0 
3,408 24 0 0 
2,550 13 14 1 
2,325 13 52 1 
2,342 13 157 1 

37,920 25 699 1 

Month 

Jan ; 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct j 
Nov ( 
Dec 
Total 

Build.ng Energy Consumption :   29,853 (Btu/Sq Ft/Year)       Floor Area =     6,677 (Sq Ft) 
Source Energy Consumption - 72,121 (Btu/So Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
C0M8INED ECOS 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref 
Num 

:quip 
:ode Jan Feb Mar Apr 

-- Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 .IGHTS 
•LEC 2432 

12.7 
2201 
12.7 

2664 
12.7 

2316 
12.7 

2543 
12.7 

2543 
12.7 

2316 
12.7 

2664 
12.7 

2316 
12.7 

2548 
12.7 

2316 
12.7 

2316 
12.7 

29,188 
12.7 

1 1ISC LD 
•LEC 
'X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 1ISC LO 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 f 
( 

[ 

IISC LD 
IIL 
'K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 f 

f 

IISC LD 
1 STEAM 
X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 ' 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 f 
I 
( 

IISC LD 
1 H0TH20 
X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 f 
f 
f 

IISC LD 
1 CHILL 
X 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 £ 
1 
1 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 
609 
6.4 

1219 
6.7 • 

1591 
6.9 

1355 
6.7 

597 
6.5 

0 
0.0 

0 
0.0 

0 
0.0 

5,371 
6.9 

1 E 
E 
P 

Q5200 
LEC 
X 

0 
0.0 

CONDENSER FANS 
0    0 . 

0.0   0.0 
0 

0.0 
53 

0.6 
. 108 

0.7 
157 
0.7 

123 
0.7 

55 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

497 

0-7 

1 E Q5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
65 

0.3 
73 

0.3 
78 

0.3 
76 

0.3 
59 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
350 
0.3 

2 E 
E 
F 

Q1161 
LEC 
X 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   145 

0.0   0.0   0.0   2.6 
243 
2.7 

274 
2.8 

257 
2.7 

141 
2.6 

0 
0.0 

0 
0.0 

0 
0.0 

1,061 
2.8 

2 E 
E 
F 

Q5200 
LEC 
X 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
13 

0.1 
22 

0.2 
27 

0.2 
24 

0.2 
13 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
99 

0.2 

2 E Q5303 CONTR OLS 



Trane Air Conditioning Economics 
By: Tirana Customer Direct Service Network 

V 600 
PAGE 27 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
COMBINED ECOS 

ELEC 0 0    0 0 52 66 60 69 47 0 0 0 293 
PK Ö.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4ÖÖ3 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 197 197 179 206 179 0 0 0 958 
PK 0.0 0.0   0.0 0.0 0.9 0.9 0.9 0.9 0.9 0.0 0.0 0.0 0.9 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 .0 0 
PK 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
3 H0TH20 198 186    75 17 0 0 0 0 0 14 52 157 699 

1.1 1.1   1.1 1.1 0.0 0.0 0.0 0.0 0.0 1.0 1.1 1.1 1.1 

1 :Q5020 HEAT WATER CIRC. PUMP c.v. 
:LEC 28 25    12 3 0 0 0 0 0 2 8 25 104 
'K 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 28 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
COMBINED ECOS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    24.7  (kW) 
Yearly Time of Peak 15 (hr)  7 (mo) 

Hour 15 Month 7 

Eqp. i Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 7.9  31.93 
2 i     EQ1161  AIR-CLD COND COMP <15 TONS 3.3  13.21 

Sub Total 11.2  45.14 

Sub Total 0.0  0.00 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 12.7 51.24 
Basejutilities 0.0 0.00 
Misc Equipment .             0.0 0.00 

Sub Total 12.7 51.24 

SUMMATION OF FAN ELECTRICAL DEMAND 

Grand 

0.9 3.62 

0.9 3.62 

0.0 0.00 

Total 24.7 100.00 



Building 400 

Trace Input File 

933702 



CONTENTS OF : E:\CB400.TM 
LINE # 

• 

• 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB - 1 
01/ENERGY 
01/CARLISL 
01/DEPARTM 
01/BENATEC 
01/BUILDIN 
08/CARLISL 
09/MAY/SEP 
10/CLTD-CL 
11///ZONE 
LOAD - 1 
19/1/BASE 
20/1/1/GRN 
20/2/1/GUA 
20/3/1/CEL 
20/4/1/DAY 
20/5/1/DAY 
20/6/1/DAY 
20/7/1/OFF 
20/8/1/GUA 
20/9/1/FIR 
20/10/1/2N 
20/11/2/PR 
20/12/2/NC 
20/13/2/GU 
20/14/2/TO 
20/15/3/TR 
21/M////CB 
22/1/1/YES 
22/7/1/YES 
22/8/1/YES 
22/9/1/YES 
22/10/1/YE 
22/11/1/YE 
22/12/1/YE 
22/13/1/YE 
22/14/1/YE 
24/1/1/31/ 
24/1/2/29/ 
24/1/3/48/ 
24/2/1/8/1 
24/2/2/22/ 
24/3/1/27/ 
24/3/2/8/1 
24/4/1/6/1 
24/5/1/7/1 
24/5/2/44/ 
24/6/1/22/ 
24/6/2/7/1 
24/7/1/11/ 
24/7/2/11/ 
24/8/1/22/ 
24/9/1/23/ 
24/9/2/33/ 
24/10/1/22 
24/10/2/10 
24/11/1/17 
24/12/1/10 

SAVINGS OPPORTUNITY STUDY 
E BARRACKS, PA 
ENT OF THE ARMY 
ASSOCIATES 

G 400 
E 
////APR/OCT 
F 

BUILDING 
D FL OFFI 
RD OFFICE 
L BLOCK/4 
ROOM/334 
ROOM 2ND 
ROOM 2ND 

ICER/127/ 
RDS DORM/ 
EMANS DOR 
D FL OFFI 
OVOST MAR 
0/110/1// 
ARDS DORM 
ILETS/300 
UCK ROOM/ 
ADCTX///C 
////130 
////130 
////130 
////130 
S////130 
S////130 
S////130 
S////130 
S////130 
10//172/2 
10//172/1 
10//172/2 
0//172/11 
10//172/2 
10//172/2 
0//172/11 
0//172/20 
4.3//172/ 
14.3//172 
14.3//172 
4.3//172/ 
10.2//172 
10.2//172 
10.2//172 
10.2//172 
10.2//172 
/10.2//17 
/10.2//17 
/10//172/ 
/10.2//17 

CES/115 
R/231/1 
59/1//0 
/1//0// 
FL/516 
FL/357 

1//0//1 
506/1// 
M/780/1 
CE/220/ 
SHALL/1 
0//11.2 
/251/1/ 

/1//0// 
1280/1/ 
BADHTX 

6/1//0//11 
//0//10.8 
//10.8 
10.8 
/1//0//14.7 
/1//0//14.7 
1 .2 
0//11.2 
//0//11.2 
1//0//11.2 
82/1//0//11 

/0//11 .2 
11.2 
/0//14 .7 

0 
10 
00 
0 
00 
0 
0 

110 
/200 
/20 
110 
/110 
/200 
/200 
/290 
/20 
2720 
2/110 
20 
2/200 



CONTENTS OF : E:\CB400.TM 
LINE 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9 4 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

24/13 
24/13 
24/14 
24/15 
24/15 
25/1/ 
25/1/ 
25/1/ 
25/2/ 
25/2/ 
25/3/ 
25/3/ 
25/4/ 
25/5/ 
25/5/ 
25/6/ 
25/6/ 
25/7/ 
25/7/ 
25/8/ 
25/9/ 
25/9/ 
25/10 
25/10 
25/11 
25/12 
25/13 
25/13 
25/14 
25/15 
25/15 
26/M/ 
27/M/ 
29/1/ 
29/2/ 
29/3/ 
29/4/ 
29/5/ 
29/6/ 
29/7/ 
29/8/ 
29/9/ 
29/10 
29/11 
29/12 
29/13 
29/14 
29/15 
31/4/ 
SYSTE 
39/1/ 
40/1/ 
41/1/ 
42/1/ 
45/1/ 
40/2/ 
41/2/ 
42/2 

/l/lö/l 
/2/24/1 
/1/26/1 
/1/43/1 
/2/33/1 
1/4.5/2 
2/4.5/2 
3/4.5/2 
1/4 
2/4 
1/4 
2/4 
1/4 
1/6 

5/2 
5/2 
5/2 
5/2 
5/2 
5/2 

2/55/1/ 
1/6.5/2 
2/6.5/2 
1/5 
2/5 
1/5 
1/5 
2/5 

5/2 
5/2 
5/2 
5/2 
5/2 

5/ 
5/ 
5/ 
5/ 
5/ 

/1/5.5/ 
/2/S.5/ 
/1/4 
/1/5 
/1/5 
/2/S 
/1/5 
/1/74/1 
/2/4.5/ 
C B A D P S L 
340/SF- 
////•38 
////•38 
////.38 
////•38 
////.38 
////.38 
////•38 
////•38 
////•38 
/////. 3 
/////// 
/////// 
/////// 
/////// 
/////// 
1/32/10 
M - 1 
BASE BU 
PTAC 
1/1 
.2 
CBADCLG 
RAD 
1/2 

O.2//172/200 
O.2//172/290 
0.2//172/110 
4.3//172/290 
4.3//172/20 
.5/5/.81/.64 
.5/2/.81/.64 
. 5/4/.81/.64 
.5/1/.81/.64 
.5/1/.81/.64 
.5/2/.81/.64 
.5/1/.81/.64 
.5/1/.81/.64 
.5/1/.81/.64 
1/.81/.64 
.5/2/.81/.64 
.5/1/.81/.64 
.5/1/.81/.64 
.5/1/.81/.64 
.5/2/.81/.64 
.5/2/.81/.64 
.5/3/.81/.64 
2.5/2/.81/.64 
2.5/1/.81/.64 

5/2/.81/.64 
5/1/.81/.64 
5/1/.81/.64 
5/2/.81/.64 
5/2/.81/.64 
/1.04/1 
5/3/.81/.64 
BADPSL/OFF//OFF/CBADCLG/OFF/OFF/OFF/OFF 
RS/255/255/1.8/WATT-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
FM-SF/.38/CFM-SF 
CFM-SF/.38/CFM-SF 

2. 
2. 
2. 
2. 
2 . 
/l 
2. 
/C 
PE 
/C 
/C 
/c 
/c 
/c 
/c 
/c 
/c 
/c 
8/ 
.3 
.3 
.3 
.3 
1 . 
.3 

8/CFM-SF 
8/CFM-SF 
8/CFM-SF 
8/CFM-SF 
17/CFM-SF 
//147/SINE-FIT/80/50 

ILOING 

/OFF/OFF./OFF/OFF/OFF/OFF/OFF/OFF/OFF 



• 

CONTENTS OF : E:\CB400.TM 
LINE #   
117 4 5(2/OFF/OFF/OFF/OFF/O FF/CBADHT6/OFF/O FF/OFF/O FF 
118 40/3/UH 
119 41/3/3/3 
120 42/3//.1 
121 4 5/3/OFF/OFF/OFF/O FF/OFF/CBADHTG/OFF/O FF/O FF/O FF 
122 EQUIPMENT - 1 
123 59/1/CARLISLE///BASE BUILDING 
124 60/1/1/PKPLANT/l/l 
125 62/1/EQ1161/14 
126 65/1/1//2/3 
127 67/1/EQ2102/1 
128 69/1/EQ4003 
129 69/3//EQ4381 
130 LOAD - 2 
131 19/2/WALL & ROOF INSULATION 
132 20/1/1/GRND FL 0FFICES/1156/1//0//11 
133 20/2/1/GUARD 0FFICER/231/l//0//10 . 8 
134 20/3/1/CELL BLOCK/459/l//0//10.8 
135 20/4/1/DAY R00M/334/1//0//10.8 
136 20/5/1/DAY ROOM 2ND FL/516/l//0//14.7 
137 20/6/1/DAY ROOM 2ND FL/357/1//0//l4.7 
138 20/7/1/OFFICER/127/1//0//11.2 
139 20/8/1/GUARDS DORM/506/l//0//ll.2 
140 20/9/1/FIREMANS DORM/780/1//8//11.2 
141 20/10/1/2ND FL OFFICE/220/1//O//11.2 
142 20/11/2/PROVOST MARSHALL/182/1//0//ll 
143 20/12/2/NCO/110/1//0//11.2 
144 20/13/2/GUARDS D0RM/251/1//0//11.2 
145 20/14/2/TOILETS/300/1//0//11.2 
146 20/15/3/TRUCK ROOM/1280/l//O//14.7 
147 21/M////CBADCTX///CBADHTX 
148 22/1/1/YES////118 
149 22/7/1/YES////130 
150 22/8/1/YES////130 
151 22/9/1/YES////130 
152 22/10/1/YES////130 
153 22/11/1/YES////130 
154 22/12/1/YES////130 
155 22/13/1/YES////130 
156 22/14/1/YES////130 
157 24/1/1/31/10//179/20 
158 24/1/2/29/1O//179/110 
159 24/1/3/48/10//179/200 
160 24/2/1/8/10//179/110 
161 24/2/2/22/10//179/200 
162 24/3/1/27/1O//179/20 
163 24/3/2/8/10//179/110 
164 24/4/1/6/1O//179/20 
165 24/5/1/7/14.3//179/110 
166 24/5/2/44/14.3//179/200 
167 24/6/1/22/14.3//179/20 
168 24/6/2/7/14.3//179/110 
169 24/7/1/11/10.2//179/110 
170 24/7/2/11/10.2//179/200 
171 24/8/1/22/10.2//179/200 
172 24/9/1/23/10.2//179/290 
173 24/9/2/33/10.2//179/20 
174 24/10/1/22/10.2//179/20 



• 

LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

CONTENTS OF : E:\CB400.TM 

24/10/2/10/10.2//179/110 
24/11/1/17/10//179/20 
24/12/1/10/10.2//179/200 
24/13/1/10/10.2//179/200 
24/13/2/24/10.2//179/290 
24/14/1/26/10.2//179/110 
24/15/1/43/14.3//179/290 
24/15/2/33/14.3//179/20 
25/1/1/4.5/2.5/5/.81/.64 
25/1/2/4.5/2.5/2/.81/.64 
25/1/3/4.5/2.5/4/.81/.64 
25/2/1/4.5/2.5/1/.81/.64 
25/2/2/4.5/2.5/1/.81/.64 
25/3/1/4.5/2.5/2/.81/.64 
25/3/2/4.5/2.5/1/.81/.64 
25/4/1/4.5/2.5/1/.81/.64 
25/5/1/6.5/2.5/1/.81/.64 
25/5/2/55/1/1/.81/.64 
25/6/1/6.5/2.5/2/.81/.64 
25/6/2/6.5/2.5/1/. 
25/7/1/5.5/2.5/1/. 
25/7/2/5.5/2.5/1/. 
25/8/1/5.5/2.5/2/. 
25/9/1/5.5/2.5/2/. 
25/9/2/5.5/2.5/3/. 
25/10/1/5.5/2.5/2/ 
25/10/2/5.5/2 
25/11/1/4.5/2 

64 
64 
64 
64 
64 

25/12/1/5 
25/13/1/5 
25/13/2/5 
25/14/1/5 

5/1/ 
5/2/ 
5/1/ 
5/1/ 
5/2/ 

81/ 
81/ 
81/ 
81/ 
81/ 
81/.64 
.81/.64 
.81/ 
.81/ 
.81/ 
.81/ 
. 81/ 
.81/ 

64 
64 
64 
64 
64 
64 

5/2 
5/2 
5/2 
5/2.5/2/ 

25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/.64 
26/M/CBADP&L/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/M/340/SF-PERS/255/255/1.8/WATT-SF 
29/I/////.29/CFM-SF/.29/CFM-SF 
29/2/////.29/CFM-SF/.29/CFM-SF 
29/3/////.29/CFM-SF/.29/CFM-SF 
29/4/////.29/CFM-SF/.29/CFM-SF 
29/5/////.29/CFM-SF/.29/CFM-SF 
29/6/////.29/CFM-SF/.29/CFM-SF 
29/7/////.29/CFM-SF/.29/CFM-SF 
29/8/////.29/CFM-SF/.29/CFM-SF 
29/9/////.29/CFM-SF/.29/CFM-SF 
29/10/////.29/CFM-SF/.29/CFM-SF 
29/11///////.29/CFM-SF 
29/12///////.29/CFM-SF • 
29/13///////.29/CFM-SF 
29/14///////.29/CFM-SF 
29/15///////1.14/CFM-SF 
31/4/1/32/10.3//147/SINE-FIT/80/50 
SYSTEM - 2 
39/2/WALL fi ROOF INSULATION 
40/1/PTAC 
41/1/1/1 
42/1/.2 
45/1/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 



• 

CONTENTS OF : E:\C8400.TM 
LINE #   
233 40/2/RAD 
234 41/2/1/2 
235 42/2 
23 6 4 5/2/OFF/O FF/OFF/O FF/OFF/CBADHTG/OFF/O FF/OFF/O FF 
237 40/3/UH 
238 41/3/3/3 
239 42/3//.1 
240 45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
241 EQUIPMENT - 2 
242 59/2/CARLISLE///WALL £ ROOF INSULATION 
243 60/1/1/PKPLANT/l/l 
244 62/1/EQ1161/14 
245 65/1/1//2/3 
246 67/1/EQ2102/1 
247 69/1/EQ4003 
248 69/3//EQ4381 
249 LOAD - 3 
250 19/3/WEATHERSTRIP £ CAULKING 
251 20/1/1/GRND FL 0FFICES/1156/1//O//11 
252 20/2/1/GUARD 0FFICER/231/l//O//l0 . 8 
253 20/3/1/CELL BLOCK/459/1//0//10.8 
254 20/4/1/DAY ROOM/334/1//0//l0 . 8 
255 20/5/1/DAY ROOM 2ND FL/516/l / /O/ /l4 . 7 
256 20/6/1/DAY ROOM 2ND FL/357/l//0 / /14 . 7 
257 20/7/1/OFFICER/127/1//0//11.2 
258 20/8/1/GUARDS DORM/506/l//©/ / 11 . 2 
259 20/9/1/FIREMANS DORM/780/l//0//ll . 2 
260 20/10/1/2ND FL OFFICE/226/1//O //ll . 2 
261 20/11/2/PROVOST MARSHALL/182/1//0//11 
262 20/12/2/NCO/110/1//0//11.2 
263 20/13/2/GUARDS DORM/251/1//0 //l 1 . 2 
26 4 20/14/2/TOILETS/300/1//0//11.2 
265 20/15/3/TRUCK ROOM/1280/l//0 //l4 . 7 
266 21/M////CBADCTX///CBADHTX 
267 22/1/1/YES////130 
268 22/7/1/YES////130 
269 22/8/1/YES////130 
270 22/9/1/YES////130 
271 22/10/1/YES////130 
272 22/11/1/YES////130 
273 22/12/1/YES////130 
274 22/13/1/YES////130 
275 22/14/1/YES////130 
276 24/1/1/31/10//172/20 
277 24/1/2/29/10//172/110 
278 24/1/3/48/10//172/200 
279 24/2/1/8/10//172/110 
280 24/2/2/22/10//172/200 
281 24/3/1/27/1O//172/20 
282 24/3/2/8/10//172/110 
283 24/4/1/6/10//172/20 
284 24/5/1/7/14.3//172/110 
285 24/5/2/44/14.3//172/20Ö 
286 24/6/1/22/14.3//172/20 
287 24/6/2/7/14.3//172/1.10 
288 24/7/1/11/10.2//172/110 
289 24/7/2/11/10.2//172/200 
290 24/8/1/22/10.2//172/2O0 



LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 

CONTENTS OF : E:\CB400.TM 

24/9/1/23/10.2//172/290 
24/9/2/33/10.2//172/20 
24/1O/1/22/10.2//172/20 
24/10/2/10/10.2//172/110 
24/11/1/17/10//172/20 
24/12/1/10/10.2//172/200 
24/13/1/10/10.2//172/200 
24/13/2/24/10.2//172/290 
24/14/1/26/10.2//172/110 
24/15/1/43/14.3//172/290 
24/15/2/33/14.3//172/20 
25/1/1/4.5/2.5/5/.81/.64 

5/2.5/2/.81/ 
5/2.5/4/.81/ 
5/2.5/1/ 
5/2.5/1/ 
5/2.5/2/ 

25/1/2/4 
25/1/3/4 
25/2/1/4 
25/2/2/4 
25/3/1/4 

. 64 

.64 
81/.64 
81/.64 
.81/.64 

25/3/2/4.5/2.5/1/.81/. 64 
25/4/1/4.5/2.5/1/.81/. 64 
25/5/1/6.5/2.5/1/.81/.64 
25/5/2/55/1/1/.81/ . 64 
25/6/1/6.5/2.5/2/.81/.64 
25/6/2/6.5/2.5/1/.81/.64 
25/7/1/5.5/2.5/1/.81/.64 
25/7/2/5.5/2.5/1/.81/.64 
25/8/1/5.5/2.5/2/.81/.64 
25/9/1/5.5/2.5/2/.81/.64 
25/9/2/5.5/2.5/3/.81/.64 
25/10/1/5.5/2.5/2/.81/.64 
25/10/2/5.5/2.5/1/.81/.64 
25/11/1/4.5/2.5/2/.81/.64 
25/12/1/5.5/2.5/1/.81/.64 
25/13/1/5.5/2.5/1/.81/.64 
25/13/2/5.5/2.5/2/.81/.64 
25/14/1/5.5/2.5/2/.81/.64 
25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/.64 
26/M/CBADP&L/CBADPSL/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
2 7/M/3 4 0/SF-PERS/255/255/1.8/UATT-SF 
29/1/////.34/CFM-SF/.3 4/CFM-SF 
29/2/////.34/CFM-SF/. 
29/3/////.34/CFM-SF/. 
29/4/////.34/CFM-SF/. 
29/5/////.34/CFM-SF/. 
29/6/////.34/CFM-SF/. 
29/7/////.34/CFM-SF/. 
29/8/////.34/CFM-SF/. 
29/9/////.34/CFM-SF/. 
29/10/////.34/CFM-SF/ 

34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
34/CFM-SF 
.34/CFM-SF 

29/11///////.34/CFM-SF 
29/12///////.34/CFM-SF 
29/13///////.34/CFM-SF 
29/14///////.34/CFM-SF 
29/15///////.64/CFM-SF 
31/4/1/32/10.3//147/.S INE-FIT/80/50 
SYSTEM - 3 
39/3/WEATHERSTRIP fi CAULKING 
40/1/PTAC 



CONTENTS OF : E:\CB400.TM 
LINE 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
4Ö6 

41 
42 
45 
40 
41 
42 
45 
40 
41 
42 
45 
EQ 
59 
60 
62 
65 
67 
69 
69 
LO 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

/l/l/l 
/1/.2 
/1/CBADC 
/2/RAD 
/2/1/2 
/2 
/2/OFF/O 
/3/UH 
/3/3/3 
/3//.1 
/3/0FF/0 
UIPMENT 
/3/CARLI 
/1/1/PKP 
/1/EQ116 
/1/1//2/ 
/1/EQ210 
/1/EQ400 
/3//EQ43 
AD - 4 
/4/REPLA 
/1/1/GRN 
/2/1/GUA 
/3/1/CEL 
/4/1/DAY 
/5/1/DAY 
/6/1/DAY 
/7/1/OFF 
/8/1/GUA 
/9/1/FIR 
/10/1/2N 
/11/2/PR 
/12/2/NC 
/13/2/GU 
/14/2/T0 
/15/3/TR 
/M////CB 
/1/1/YES 
/7/1/YES 
/8/1/YES 
/9/1/YES 
/10/1/YE 
/11/1/YE 
/12/1/YE 
/13/1/YE 
/14/1/YE 
/1/1/31/ 
/1/2/29/ 
/1/3/48/ 
/2/1/8/1 
/2/2/22/ 
/3/1/27/ 
/3/2/8/1 
/4/1/6/1 
/5/1/7/1 
/5/2/44/ 
/6/1/22/ 
/6/2/7/1 

LG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

FF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

FF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
- 3 
SLE///WEATHERSTRIP £ CAULKING 
LANT/1/1 
1/14 
3 
2/1 
3 
81 

CE FL 
D FL 
RD OF 
L BLO 
ROOM 
ROOM 
ROOM 

ICER/ 
RDS D 
E M A N S 

D FL 
OVOST 
0/110 
ARDS 
ILETS 
UCK R 
ADCTX 

////l 
////l 
////l 
////l 
S//// 
S//// 
S//// 
S//// 
S//// 
10//1 
10//1 
10//1 
0//17 

10//1 
10//1 
0//17 
0//17 
4.3// 
14.3/ 
14.3/ 
4.3// 

UORES 
OFFIC 
FICER 
CK/45 
/334/ 
2ND 
2ND 

127/1 
0 R M / 5 

DORM 

OFFIC 

MARS 

/1//0 
DORM/ 
/3O0/ 
0 0 M /1 

///CB 

30 
30 
30 
30 
130 
130 
130 
130 
130 
72/20 
72/11 
72/20 
2/110 
72/20 
72/20 
2/110 
2/20 
172/1 
/172/ 
/172/ 
172/1 

CENT 
ES/11 
/231/ 
9/1// 
1//0/ 
FL/51 
FL/35 

//©// 
06/1/ 
/780/ 
E/220 
HALL/ 

//ll. 
251/1 
1//0/ 
280/1 
ADHTX 

LAMPS 
56/1//0//11 
1//0//10.8 
0//10.8 
/10.8 
6/1//0//14. 7 
7/1//0//14.7 
11.2 
/0//11.2 
1//0//11.2 
/1//0//11.2 
182/1//0//11 
2 
//0//11.2 
/ll .2 
//0//14.7 

10 
2 00 
20 
10 



LINE 
407 
408 
40 9 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 

,64 
.64 
.64 
.64 
64 
64 
64 
64 

64 
64 

CONTENTS OF : E:\CB400.TM 

24/7/1/11/10.2//172/110 
24/7/2/11/10.2//172/200 
24/8/1/22/10.2//172/200 
24/9/1/23/10.2//172/290 
24/9/2/33/10.2//172/20 
24/10/1/22/10.2//172/20 
24/10/2/10/10.2//172/110 
24/11/1/17/10//172/20 
24/12/1/10/10.2//172/200 
24/13/1/10/10.2//172/200 
24/13/2/24/10.2//172/290 
24/14/1/26/10.2//172/110 
24/15/1/43/14.3//172/290 
24/15/2/33/14.3//172/20 
25/1/1/4.5/2.5/5/.81/.64 
25/1/2/4.5/2.5/2/.81/ 
25/1/3/4.5/2.5/4/.81/, 
25/2/1/4.5/2.5/1/.81/, 
25/2/2/4.5/2.5/1/.81/. 
25/3/1/4.5/2.5/2/.81/, 
25/3/2/4.5/2.5/1/.81/. 
25/4/1/4.5/2.5/1/.81/, 
25/5/1/6.5/2.5/1/.81/. 
25/5/2/55/1/1/.81/.64 
25/6/1/6.5/2.5/2/.81/. 
25/6/2/6.5/2.5/1/.81/, 
25/7/1/5.5/2.5/1/.81/.64 
25/7/2/5.5/2.5/1/.81/.64 
25/8/1/5.5/2.5/2/.81/.64 
25/9/1/5.5/2.5/2/.81/.64 
25/9/2/5.5/2.5/3/.81/.64 
25/10/1/5.5/2.5/2/.81/.64 
25/10/2/5.5/2 
25/11/1/4.5/2 
25/12/1/5.5/2 
25/13/1/5.5/2 
25/13/2/5.5/2, 
25/14/1/5.5/2, 
25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/.64 
26/M/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/M/3 4 0/SF-PERS/2 5 5/2 5 5/1.59/UATT-SF 
29/1/////.38/CFM-SF/.38/CFM-SF 
29/2/////.38/CFM-SF/.38/CFM-SF 
29/3/////.38/CFM-SF/.38/CFM-SF 
29/4/////.38/CFM-SF/.38/CFM-SF 
29/5/////.38/CFM-SF/.38/CFM-SF 
29/6/////.38/CFM-SF/.38/CFM-SF 
29/7/////•38/CFM-SF/.38/CFM-SF 
29/8/////.38/CFM-SF/.38/CFM-SF 
29/9/////.38/CFM-SF/.38/CFM-SF 
29/10/////.38/CFM-SF/.38/CFM-SF 
29/11///////.38/CFM-SF 
29/12///////.38/CFM-SF 
29/13///////.38/CFM-SF 
29/14///////.38/CFM-SF 
29/15///////1.17/CFM-SF 
31/4/1/32/10.3//147/SINE-FIT/80/50 

5/1/ 
5/2/ 
5/1/. 
5/1/, 

81/ 
81/ 
81/ 
81/ 

5/2/.81/.64 
5/2/.81/.64 

64 
64 
64 
64 



CONTENTS OF : E:\CB400.TM 
LINE #   
465 SYSTEM - 4 
466 39/4/REPLACE FLUORESCENT LAMPS 
467 40/1/PTAC 
468 41/1/1/1 
469 42/1/.2 
470 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
471 40/2/RAD 
472 41/2/1/2 
473 42/2 
4 74 4 5/2/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
475 40/3/UH 
4 76 41/3/3/3 
477 42/3//.1 
478 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
479 EQUIPMENT   -   4 
480 59/4/CARLISLE///REPLACE    FLUORESCENT    LAMPS 
481 60/1/1/PKPLANT/l/l 
482 62/1/EQ1161/14 
483 65/1/1//2/3 
484 67/1/EQ2102/1 
485 69/1/EQ4003 
486 69/3//EQ4381 



CONTENTS OF : E:\CB400B.TM 
LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB 
01/ 
01/ 
01/ 
01/ 
01/ 
08/ 
09/ 
10/ 
11/ 
LOA 
19/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
21/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 

- 1 
ENERGY 
CARLIS 
DEPART 
BENATE 
BUILDI 
CARLIS 
MAY/SE 
CLTD-C 
//ZONE 
D - 1 
1/REPL 
1/1/GR 
2/1/GU 
3/1/CE 
4/1/DA 
5/1/DA 
6/1/DA 
7/1/OF 
8/1/GU 
9/1/FI 
10/1/2 
11/2/P 
12/2/H 
13/2/G 
14/2/T 
15/3/T 
M////C 
1/1/YE 
7/1/YE 
8/1/YE 
9/1/YE 
10/1/Y 
11/1/Y 
12/1/Y 
13/1/Y 
14/1/Y 
1/1/31 
1/2/29 
1/3/48 
2/1/8/ 
2/2/22 
3/1/27 
3/2/8/ 
4/1/6/ 
5/1/7/ 
5/2/44 
6/1/22 
6/2/7/ 
7/1/11 
7/2/11 
8/1/22 
9/1/23 
9/2/33 
10/1/2 
10/2/1 
11/1/1 
12/1/1 

SAVINGS OPPO 
LE BARRACKS, 
MENT OF THE A 
C ASSOCIATES 
NG 400 
LE 
P////APR/OCT 
LF 

RTUNITY STUDY 
PA 
RMY 

ACE FLU 
ND FL 0 
ARD OFF 
LL BLOC 
Y ROOM/ 
Y ROOM 
Y ROOM 
FICER/1 
ARDS DO 
REMANS 
ND FL 0 
ROVOST 
CO/110/ 
UAROS D 
OILETS/ 
RUCK RO 
BADCTX/ 
S////13 
S////13 
S////13 
S////13 
ES////1 
ES////1 
ES////1 
ES////1 
ES////1 
/10//17 
/10//17 
/10//17 
10//172 
/10//17 
/10//17 
10//172 
10//172 
14.3//1 
/14.3// 
/14.3// 
14 .3//1 
/10.2// 
/10-2// 
/10.2// 
/10.2// 
/10.2// 
2/10.2/ 
0/10.2/ 
7/10//1 
0/10.2/ 

ORESCE 
FFICES 
ICER/2 
K/459/ 
334/1/ 
2ND FL 
2ND F L 
27/1// 
R M / 5 0 6 
DORM/7 

FFICE/ 

MARSHA 

1//0// 
ORM/25 
300/1/ 
0 M /12 8 
//CBAD 
0 
0 
0 
0 
30 
30 
30 
30 
30 
2/20 
2/110 
2/200 
/110 
2/200 
2/20 
/110 
/20 
72/110 
172/20 
172/20 
72/110 
172/11 
172/20 
172/20 
172/29 
172/20 
/17272 
/172/1 
72/20 
/172/2 

NT BA 
/1156 
31/1/ 
1//Ö/ 
/0//1 
/516/ 
/357/ 

0//11 
/1//0 
80/1/ 
220/1 
LL/18 
11.2 
1/1// 
/0//1 

0/1// 
HTX 

LLASTS 
/1//0//11 
/0//10.8 
/10.8 
0.8 
1//0//14.7 
1//0//14.7 
.2 
1111.2 
/0//11.2 
//0//11.2 
2/1//0//11 

0//11.2 
1.2 
0//14 . 7 

0 

0 
0 
0 
0 

0 
10 

00 



LINE # 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

CONTENTS OF : E:\CB400B.TM 

24/13/1/10/10.2//172/200 
24/13/2/24/10.2//172/290 
24/14/1/26/10.2//172/110 
24/15/1/43/14.3//172/290 
24/15/2/33/14.3//172/20 
25/1/1/4.5/2.5/5/.81/.64 
25/1/2/4.5/2.5/2/.81/.64 
25/1/3/4.5/2.5/4/.81/.64 
25/2/1/4.5/2.5/1/.81/.64 
25/2/2/4.5/2.5/1/.81/.64 
25/3/1/4.5/2.5/2/.81/.64 
25/3/2/4.5/2.5/1/.81/.64 
25/4/1/4.5/2.5/1/.81/.64 
25/5/1/6.5/2.5/1/.81/.64 
25/5/2/55/1/1/.81/.64 
25/6/1/6.5/2.5/2/.81/.64 
25/6/2/6.5/2.5/1/.81/.64 
25/7/1/5.5/2.5/1/.81/.64 
25/7/2/5.5/2.5/1/.81/.64 
25/8/1/5.5/2.5/2/.81/.64 
25/9/1/5.5/2.5/2/.81/.64 
25/9/2/5.5/2.5/3/.81/.64 
25/10/1/5.5/2.5/2/.81/.64 
25/10/2/5.5/2.5/1/.81/.64 
25/11/1/4.5/2.5/2/.81/.64 
25/12/1/5.5/2.5/1/.81/.64 
25/13/1/5.5/2.5/1/.81/.64 
25/13/2/5.5/2.5/2/.81/.64 
25/14/1/5.5/2.5/2/.81/.64 
25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/.64 
26/M/CBADP&L/CBADPSL/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
2 7/M/3 4 0/SF-PERS/25 5/255/1.35/1-JATT-SF 
29/1/////.38/CFM-SF/.38/CFM-SF 
29/2/////.38/CFM-SF/.38/CFM-SF 
29/3/////.38/CFM-SF/.38/CFM-SF 

38/CFM-SF/.38/CFM-SF 
38/CFM-SF/.38/CFM-SF 

38/CFM-SF 
38/CFM-SF 
38/CFM-SF 
38/CFM-SF 

38/CFM-SF 

29/4/////. 
29/5/////. 
29/6/////. 
29/7/////. 
29/8/////. 
29/9/////. 
29/10///// 

38/CFM-SF/ 
38/CFM-SF/ 
38/CFM-SF/ 
38/CFM-SF/ 
.38/CFM-SF/ 

29/11///////.38/CFM-SF 
29/12///////.38/CFM-SF 
29/13///////.38/CFM-SF 
29/14///////.38/CFM-SF 
29/15///////1.17/CFM-SF 
31/4/1/32/10.3//147/SINE-FIT/80/50 
SYSTEM - 1 
39/1/REPLACE FLUORESCENT BALLASTS 
40/1/PTAC 
41/1/1/1 
42/1/.2 
45/1/CBADCLG/0FF/0F?JOFF/OFF/OFF/OFF/OFF/OFF/OFF 
40/2/RAO 
41/2/1/2 
42/2 



CONTENTS OF : E:\CB400B.TM 
LINE #   
117 45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
118 40/3/UH 
119 41/3/3/3 
120 42/3//.1 
121 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
122 EQUIPMENT   -   1 
123 59/1/CARLISLE///REPLACE    FLUORESCENT   BALLASTS 
124 60/1/1/PKPLANT/l/l 
125 62/1/EQ1161/14 
126 65/1/1//2/3 
127 67/1/EQ2102/1 
128 69/1/EQ4003 
129 69/3//EQ4381 
130 LOAD - 2 
131 19/2/REPLACE FLUORESCENT FIXTURES 
132 20/1/1/GRND FL OFFICES/l156/l//0//ll 
133 20/2/1/GUARD OFFICER/231/l//0//10.8 
134 20/3/1/CELL BLOCK/459/l//0//10.8 
135 20/4/1/DAY ROOM/334/1//O//10.8 
136 20/5/1/OAY ROOM 2ND FL/516/1//O//14.7 
137 20/6/1/DAY ROOM 2ND F L /357 / 1 / / <& / / 1 4 . 7 
138 2O/7/1/OFFICER/127/1//0//11.2 
139 20/8/1/GUARDS DORM/506/l//0//11.2 
140 20/9/1/FIREMANS DORM/780 /I//Q//11.2 
141 20/10/1/2ND FL OFFICE/220/1//0//11 . 2 
142 20/11/2/PROVOST MARSHALL/182/1//O//ll 
143 20/12/2/NCO/110/1//O//11.2 
144 20/13/2/GUARDS DORM/251/l//0//11.2 
145 20/14/2/TOILETS/300/1//0//11.2 
146 20/15/3/TRUCK ROOM/1280 / 1//O//l4.7 
147 21/M////CBADCTX///CBADHTX 
148 22/1/1/YES////130 
149 22/7/1/YES////130 
150 22/8/1/YES////130 
151 22/9/1/YES////130 
152 22/10/1/YES////130 
153 22/11/1/YES////130 
154 22/12/1/YES////130 
155 22/13/1/YES////130 
156 22/14/1/YES////130 
157 24/1/1/31/10//172/20 
158 24/1/2/29/10//172/110 
159 24/1/3/48/10//172/200 
160 24/2/1/8/10//172/110 
161 24/2/2/22/10//172/200 
162 24/3/1/27/10//172/20 
163 24/3/2/8/10//172/110 
164 24/4/1/6/10//172/20 
165 24/5/1/7/14.3//172/110 
166 24/5/2/44/14.3//172/200 
167 24/6/1/22/14.3//172/20 
168 24/6/2/7/14.3//172/110 
169 24/7/1/11/10.2//172/110 
170 24/7/2/11/10.2//172/200 
171 24/8/1/22/10.2//172/200 
172 24/9/1/23/10.2//172/290 
173 24/9/2/33/10.2//172/20 
174 24/10/1/22/10.2//172/20 



LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

CONTENTS OF : E:\CB400B.TM 

24/10/2/10/10.2//172/110 
24/11/1/17/10//172/20 
24/12/1/10/10.2//172/200 
24/13/1/10/10.2//172/200 
24/13/2/24/10.2//172/290 
24/14/1/26/10.2//172/110 
24/15/1/43/14.3//172/290 
24/15/2/33/14.3//172/20 
25/1/1/4.5/2.5/5/.81/.64 
25/1/2/4.5/2.5/2/.81/.64 
25/1/3/4.5/2.5/4/.81/.64 
25/2/1/4.5/2.5/1/.81/.64 
25/2/2/4.5/2.5/1/.81/.64 
25/3/1/4.5/2.5/2/.81/.64 
25/3/2/4.5/2.5/1/.81/.64 
25/4/1/4.5/2.5/1/.81/.64 
25/5/1/6.5/2.5/1/.81/.64 
25/5/2/55/1/1/.81/.64 
25/6/1/6.5/2.5/2/.81/.64 
25/6/2/6.5/2.5/1/.81/.64 
25/7/1/5.5/2.5/1/.81/.64 
25/7/2/5.5/2.5/1/.81/.64 
25/8/1/5.5/2.5/2/.81/.64 
25/9/1/5.5/2.5/2/.81/.64 
25/9/2/5.5/2.5/3/.81/.64 
25/10/1/5.5/2.5/2/.81/.64 
25/10/2/5 
25/11/1/4 
25/12/1/5 
25/13/1/5 
25/13/2/5 
25/14/1/5 

5/1/.81/. 64 
5/2/.81/.64 

81/ 
81/ 
81/ 
81/ 

5/1/ 
5/1/ 
5/2/ 
5/2/ 

64 
64 
64 
64 

64 

5/2 
5/2 
5/2 
5/2 
5/2 
5/2 

25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/ 
26/M/CBADP&L/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/M/34 0/SF-PERS/255/255/1.14/UATT-SF 
29/1/////.38/CFM-SF/.38/CFM-SF 
29/2/////.38/CFM-SF/.38/CFM-SF 
29/3/////.38/CFM-SF/.38/CFM-SF 
29/4/////.38/CFM-SF/.38/CFM-SF 

38/CFM-SF 
38/CFM-SF 
38/CFM-SF 
38/CFM-SF 
38/CFM-SF 
.38/CFM-SF 

29/5/////.38/CFM-SF/. 
29/6/////.38/CFM-SF/. 
29/7/////.38/CFM-SF/. 
29/8/////.38/CFM-SF/. 
29/9/////.38/CFM-SF/. 
29/10/////.38/CFM-SF/ 
29/11///////.38/CFM-SF 
29/12///////.38/CFM-SF 
29/13///////.38/CFM-SF 
29/14///////.38/CFM-SF 
29/15///////1.17/CFM-SF 
31/4/1/32/10.3//147/SINE-FIT/80/50 
SYSTEM - 2 
39/2/REPLACE FLUORESCENT FIXTURES 
40/1/PTAC 
41/1/1/1 
42/1/.2 

45/1/CBADCL6/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 



CONTENTS OF : E:\CB400B.TM 
LINE #   
233 40/2/RAD 
234 41/2/1/2 
235 42/2 
236 45/2/0FF/0FF/0FF/OFF/OFF/CBADHTG/OFF/0FF/0FF/OFF 
237 40/3/UH 
238 41/3/3/3 
239 42/3//.1 
240 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
241 EQUIPMENT ~ 2 
242 59/2/CARLISLE///REPLACE FLUORESCENT FIXTURES 
243 60/1/1/PKPLANT/l/l 
244 62/1/EQ1161/14 
245 65/1/1//2/3 
246 67/1/EQ2102/1 
247 69/1/EQ4003 
248 69/3//EQ4381 
249 LOAD - 3 
250 19/3/COMBINED ECOS 
251 20/1/1/6RN0 FL OFFICES/1156/l//O //ll 
252 20/2/1/GUARD 0FFICER/231/l//0//l0 . 8 
253 20/3/1/CELL BLOCK/459/1//0//10.8 
254 20/4/1/DAY ROOM/334/1//0//l0.8 
255 20/5/1/DAY ROOM 2ND FL/516/l//O//l4.7 
256 20/6/1/DAY ROOM 2ND FL/357/1//O//14.7 
257 20/7/1/OFFICER/127/1//0//11.2 
258 20/8/1/GUARDS D0RM/506/1//0//11.2 
259 20/9/1/FIREMANS DORM/780/1//0/ / 11 . 2 
260 20/10/1/2ND FL 0FFICE/220/1//0//11 . 2 
261 20/11/2/PROVOST MARSHALL/l82/1//0 / / 11 
262 20/12/2/NCO/11O/1//0//11 . 2 
263 20/13/2/GUARDS DORM/251/1//O//11.2 
264 20/14/2/TOILETS/3O0/1//0//11.2 
265 20/15/3/TRUCK ROOM/l280/1//0//14.7 
266 21/M////CBADCTX///CBADHTX 
267 22/1/1/YES////118 
268 22/7/1/YES////130 
269 22/8/1/YES////130 
270 22/9/1/YES////130 
271 22/1O/1/YES////130 
272 22/11/1/YES////130 
273 22/12/1/YES////130 
274 22/13/1/YES////130 
275 22/14/1/YES////130 
276 24/1/1/31/10//179/20 
277 24/1/2/29/1O//179/110 
278 24/1/3/48/10//179/200 
279 24/2/1/8/10//179/110 
280 24/2/2/22/10//179/200 
281 24/3/1/27/10//179/20 
282 24/3/2/8/10//179/110 
283 24/4/1/6/10//179/20 
284 24/5/1/7/14.3//179/110 
285 24/5/2/44/14.3//179/200 
286 24/6/1/22/14.3//179/20 
287 24/6/2/7/14.3//179/110 
288 24/7/1/11/10.2//179/110 
289 24/7/2/11/10.2//179/200 
290 24/8/1/22/10.2//179/200 



LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 

CONTENTS OF : E:\CB400B.TM 

24/9/1/23/10.2//179/290 
24/9/2/33/10.2//179/20 
24/10/1/22/10.2//179/20 
24/10/2/10/10.2//179/110 
24/11/1/17/10//179/20 
24/12/1/10/10.2//179/200 
24/13/1/10/10 
24/13/2/24/10 
24/14/1/26/10 
24/15/1/43/14 
24/15/2/33/14 
25/1/1/4.5/2. 
25/1/2/4.5/2 
25/1/3/4 .5/2 
25/2/1/4.5/2 
25/2/2/4.5/2 
25/3/1/4.5/2 
25/3/2/4.5/2 
25/4/1/4.5/2.5/1/. 
25/5/1/6.5/2.5/1/. 
25/5/2/55/1/1/.81/ 

•2//179/200 
.2//179/290 
.2//179/110 
.3//179/290 
.3//179/20 
5/5/.81/ . 64 

81/.64 
81/ .64 
81/.64 
81/.64 
81/.64 
81/ . 64 
8 1 / . 6 4 

81/.64 
. 64 

5/2/ 
5/4/ 
5/1/ 

5/1/ 
5/2/ 
5/1/ 

25/6/1/6.5/2.5/2/.81/.64 
25/6/2/6.5/2.5/1/.81/.64 
25/7/1/5.5/2.5/1/.81/.64 
25/7/2/5.5/2.5/1/.81/.64 
25/8/1/5.5/2.5/2/.81/. 64 
25/9/1/5.5/2.5/2/.81/.64 
25/9/2/5.5/2.5/3/.81/.64 
25/10/1/5.5/2.5/2/.81/.64 
25/10/2/5.5/2.5/1/.81/.64 
25/11/1/4.5/2.5/2/.81/.64 
25/12/1/5.5/2.5/1/.81/.64 
25/13/1/5.5/2.5/1/.81/.64 
25/13/2/5.5/2.5/2/.81/.64 
25/14/1/5.5/2.5/2/.81/.64 
25/15/1/74/1/1/1.04/1 
25/15/2/4.5/2.5/3/.81/.64 
26/M/CBADP&L/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/M/3 4 0/SF-PERS/255/255/1.14/UATT-SF 
29/1/////.25/CFM-SF/.25/CFM-SF 
29/2/////.25/CFM-SF/.25/CFM-SF 

25/CFM-SF 
25/CFM-SF 
25/CFM-SF 
25/CFM-SF 

29/3/////.25/CFM 
29/4/////.25/CFM 
29/5/////.25/CFM 
29/6///// 
29/7///// 
29/8///// 
29/9///// 

•SF/ 
•SF/ 
■SF/ 

25/CFM-SF/ 
25/CFM-SF/.25/CFM-SF 
25/CFM-SF/.25/CFM-SF 
25/CFM-SF/.25/CFM-SF 

29/10/////.25/CFM-SF/.25/CFM-SF 
29/11///////.25/CFM-SF 
29/12///////.25/CFM-SF 
29/13///////.25/CFM-SF 
29/14///////.25/CFM-SF 
29/15///////.61/CFM-SF 
31/4/1/32/10.3//147/SINE-FIT/80/50 
SYSTEM - 3 
39/3/C0MBINED ECOS 
40/1/PTAC 



CONTENTS OF : E:\CB400B.TM 
LINE #   
349 41/1/1/1 
350 42/1/.2 
351 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
352 40/2/RAD 
353 41/2/1/2 
354 42/2 
35 5 45/2/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
356 40/3/UH 
357 41/3/3/3 
358 42/3//.1 
359 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
360 EQUIPMENT - 3 
361 59/3/CARLISLE///C0MBINED ECOS 
362 60/1/1/PKPLANT/l/l 
363 62/1/EQ1161/14 
364 65/1/1//2/3 
365 67/1/EQ2102/1 
366 69/1/EQ4003 
367 69/3//EQ4381 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bub: 
Summer Design Wet Bulb: 
Winter Design Dry Bulb: 
Summer Ground Relectance: 
Winter Ground Relectance: 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 
77.2 

5 
475 

(deg) 

(ft) 
29.2 (in. Hg) 

1.00 
1.00 

92 (F) 
72 (F) 
4 (F) 

0.20 
0.20 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0882 (8tu-min./hr/cuft/F) 

4,790.2 (Btt-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:18:43  1/27/94 
CB400 .TM 



Trane Air Conditioning Economics 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outsiae 
Airflow 

(CfB) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(CfB) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

5.289 
0 
0 

5.289 

5,289 
0 

1,944 
7,232 

6,915 
0 
0 

6,915 

1,627 
1,962 
1,272 
4,861 

CAPACITY - ALTERNATIVE 
BASE BUILDING 

•SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling   —  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

13.4 
0.0 
0.0 

13.4 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

13.4 
0.0 
0.0 

13.4 

-263,424 
-320,361 
-120,567 
-704,352 

-263,424 
-320,361 
-120,567 
-704,352 

The building peaked at hour 16 month 7 with a capacity of  13.2 tons 

ENGINEERING CHECKS 
BASE BUILDING 

ALTERNATIVE 1 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

--- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 Main 
2 Main 
3 Main 

PTAC 
RAD 

0.00 
0.00 
0.00 

1.13 
0.00 
0.00 

395.7 
0.0 
0.0 

350.6 
0.0 
0.0 

34.22 
0.00 
0.00 

1.13 
0.00 
1.52 

-56.22 
-57.94 
-94.19 

4,686 
5,529 
1,280 



Trane Air Conditioning Economics 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

+ + ** + *^ + * + ?*-l'+** + '(• ******* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 91/ 73/ 98 0 * 

* 
OADB: 91 * 

if 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.-Hat, Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 20,448 0 20,448 12.75 * 20 448 16.99 * -26 370   -26 ,370 10.01 
Glass Solar 15,990 0 15,990 9.97 * 15 971 13.27 * 0 0 0.00 
Glass Cond 5,083 0 5,083 3.17 * 5 178 4.30 * -25,537   -25,537 9.69 
«all Cond 25,132 0 . 25 132 15.67 * 26,404 21.94 * -97 381   -97 ,381 36.97 
Partition 237 237 0.15 * 237 0.20 * ■853 -853 0.32 
Exposed floor 0 0 0.00 0 0.00 * 0 0 0.00 
Infiltration 64,931 64 931 40.49 27 521 22.87 * -113 282  -113,282 43.00 
Sub Total") 131,821 0 131 821 82.20 95 760 79.58 * -263 424  -263 ,424 100.00 

Internal Loads * 
Lights 21,443 0 21 448 13.37 21 688 18.02 * 0 0 0.00 
People 6,354 6 354 3.96 2 891 2.40 * 0 0 0.00 
Misc 0 0 0 0 0.00 0 0.00 t 0 0 0.00 
Sub Total-) 27,803 0 0 27 803 17.34 24 579 20.42 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 0 0.00 * 0 0 0.00 
Outside Ai- 0 0 0 0 0.00 0 0,00 * 0 0 0.00 
Sup. Fan Heat 752 0.47 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 O.CO * 0 0.00 
OV/UNDR Sizing 0 0 0.00 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 0.00 * 0 0.00 
Terminal Bypass 0 0 0 COO 0.00 * 0 0.00 

Grand Total-) 159,624 0 0 

TMP r-nri c 

160, 376 100.00 120, 339 100.00 * -263, 424  -263 424 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterinc D3/WB/HR Leaving D6/W8/HR Gross Total   Gla; <s (sf) (*) 
(Tons) (Mbh) (Mbh) (cfit) Deg F Deg F Grains Deg F Deg F Grains Floor 4,686 

Main Clg   13.4 160.4 119.4 5,289 75.1 62.6  67 0 54.0 52.1 56.2 Part 330 
Aux Clg   0.0 0.0 0.0 0- 0.0 0 0   0 0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0 . 0 0 0.0 0.0 0.0 Roof 2,789 0  0 
Totals    13.4 160.4 

'crrnn i nup /'« fm)- u^Tiirrnrj 

Wall 4,280 476  11 

HinrLUflJ 1L — cnüintLKinij onttrva— --itnrtKHiuKta IN"" 
Capacity Coil A trfl  Ent Lvg Type Cooling Heating Clg % OA 0.0 Type Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqf 1.13 SADB 54.1 113.8 
Main Htg   -263.4 5,289  68.0 113.8 Infil 1,627 1,627 Clg Cfra/Ton 395.71 Plenum 75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 5,289 5,289 Clg Sqft/Tor 1 350.63 Return 75.0 68.0 
Preheat    -0.0 5,; >89  68.0 54.0 Mincfm 0 0 Clg Btuh/Sqft 34.22 Ret/OA 75.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 5,289 5,289 No. People 14 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFI 1.13 Fn BldTD 0.0 0.0 
Total     -263.4 Auxil 0 0 Htg Btuh/SqFt -56.22 Fn Frict 0.1 0.0 
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System 2 Block RAO - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Tine ->      Mo/Hr: 0/ 0 
Outside Air ->      0AD8/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-o 

Internal Loads 
Lights 
PeoDle 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-34.341 
0 

-31,168 
-117,322 

-853 
0 

-136,678 
-320,361 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-34,341 
0 

-31,168 
-117,322 

-853 
0 

-136,678 
-320,361 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

10.72 
0.00 
9.73 

36.62 
0.27 
0.00 

42.66 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 
0.00 

-320,361  -320,361  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) (Mbh) 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0,0 
0.0  0.0   0.0 

Leaving D8/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) (i) 
Floor   5,529 
Part     330 
ExFlr      0 
Roof    3,632 
Wall 5,164 

0  0 
581  11 

-HEATING COIL SELECTIQN- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-320.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-320.4 

Coil Air 
fcfm] 

fl Ent 
Oeg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Oeg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mine fm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,962 
0 
0 
0 
0 
0 
0 

--ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg % OA 
Clg Cfiri/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-57.94 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTO 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
'68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Condit ioning Economics V 600 

By: Trane Customer Direct Se rvice Network PAGE  5 

^   System   3 Block UH - JNIT HEATERS 

^/r      ************************* CGOLING COIL pfßK ******************************** * CLG SPACE PEAK «nwnn* HEATING COIL PEAK ******** 

Peaked at Time : :> Ho/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air ■-> OADB/WB/HR: 0/ 0/ 0.0 * 

* 
OAOB: 0 * 

* 
OAOB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot t Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) m * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -6,946 -6,946 5.76 
Kail Cond 0 0 0 0.00 * 0 0.00 * -25,062 -25,062 20.79 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -88,558 -88,558 73.45 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -120,567 -120,567 100.00 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkuo 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total—) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

-120,567  -120,567  100.00 

COOLING COIL SELECTION- -AREAS- 

liain Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving OB/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Nbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

cfm) Deg F 
0 0.0 
0 0.0 
0   0.0 

Oeg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,280 
0 
0 
0 

1,087 
0  0 

108  10 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-120.6 

0.0 
0.0 
0.0 
0.0 
0.0 

-120.6 

Coil Airfl 
(cfm) 
1,944 

0 
0 
0 
0 
0 

Ent 
Oeg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
125.0 

0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,272 
1,944 

0 
1,944 

0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)~ 
Clg X  OA 
Gig Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

1.52 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt  -94.19  Fn Frict  0.0  0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Caoac. 

Room Summ r Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0,000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 ■ 98.2 22.09 
9 FIREMAN'S DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 . 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0,148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 
10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 

Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 155.7 34.67 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 154.5 34.42 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 211.1 46.81 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 153.2 34.13 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 •0.148 0.810 0.837 0.400 0.000 171.1 38.06 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 161.4 35.97 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Building 0.144 0.000 0.000 0.000 0.148 0.825 0.853 0.400 0.000 155.8 34.65 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     AREAS 

Floor Total Exposed 

Number jf Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplica te    Room Area Area Area Area /Rf Area Area m Area 

Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES  1 1    1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER   1 I     231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK     1 L     459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 I     334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL  1 I     516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1 I     357 357 0 0 0 0 0 49 12 366 
7 OFFICER       1 I     127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1 1     506 506 0 0 o- 0 506 28 12 197 
9 FIREMANS DORM   1 I      780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1 1      220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES  1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER   1 I      231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 334 354 330 0 0 0 o. 11 19 49 
5 DAY ROOM 2ND FL  1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND Fl  1 357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DDRM     1 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM    1 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

11 PROVOST MARSHALL  1 182 182 0 0 0 0 182 23 13 148 
12 NCO          1  J 110 110 0 0 0 0 no 14 13 88 
13 GUARDS DORM     1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS       1  1 300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM     1  1 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.148 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.447 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.334 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  8.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 12.45 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 

8ASE BUILDING 

E M LOAD P R 0 F I L 1 r  

System Totals 

Percent  — Cooling Load —   Heatinc 1 Load   Cooling Airflow — Heating Airflow 
Oesi [gn    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) W (Cfn) (*) (CfB) (*) 

0 - 5    0.7 4 24 -35,218 13 262 361.6 0 0 0.0 0 0 
5 - 10    1.3 10 67 -70,435 18 352 723.2 0 0 0.0 0 0 

10 - 15    2.0 10 68 -105,653 26 507 1,084.8 0 0 0.0 0 0 
15 - 20    2.7 6 37 -140,870 4 83 1,446.5 0 0 0.0 0 0 
20 - 25    3.3 0 0 -176,083 1 25 1,808.1 0 0 0.0 0 0 
25 - 30    4.0 7 45 -211,306 2 37 2,169.7 0 0 0.0 0 0 
30 - 35    4.7 3 22 -246,523 0 4 2,531.3 0 0 0.0 0 0 
35 - 40    5.3 6 38 -281,741 3 52 2,892.9 0 0 0.0 0 0 
40 - 45    6.0 7 49 -316,958 0 8 3,254.5 0 0 0.0 0 0 
45 - 50    6.7 7 49 -352,176 32 633 3,616.2 0 0 0.0 0 0 
50 - 55    7.4 0 0 -387,393 0 0 3,977.8 0 0 0.0 0 0 
55 - 60    8.0 2 15 -422,611 0 0 4.339.4 0 0 0.0 0 0 
60 - 65    8.7 8 50 -457,829 0 0 4,701.0 0 ■0 0.0 0 0 
65 - 70    9.4 1 5 -493,046 0 0 5,062.6 0 0 0.0 0 0 
70 - 75    10.0 0 0 -528,264 0 0 5,424.2 100 1,070 0.0 0 0 
75 - 80    10.7 0 0 -563,432 0 0 5,785.9 0 0 0.0 0 0 
80 - 85    11.4 0 0 -598,699 0 0 6,147.5 0 0 0.0 0 0 
85 - 90    12.0 2 15 -633.917 0 0 6,509.1 0 0 0.0 0 0 
90 - 95    12.7 6 57 -669,134 0 0 6,870.7 0 0 0,0 0 0 
95 - 100    13.4 22 145 -704.352 0 0 7,232.3 0 0 0.0 0 0 
Hours . Off   0.0 0 8,094 0 0 6,797 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 

BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature   Zone Number 

Range 112        3 

(F) 

Max. Temp.        83.1   93.0   94.7   93.8 

Mo./Hr.        7   1   8 24   8 23   8 22 

Day Type 5       111 

Above 100 0 0        0        0 

95-100 0 0        0        0 

90-95 0 1,119 1,296 1,240 

85-90 0 983 1,336 1,194 

80 -   85 483 821     296     318 

75 -   80 2,320 545     744     248 

70 -   75 807 615     306     456 

65 -    70 566 2,087 2,095     216 

60 -    65 336 1,453 1,448     416 

55 -   60 1,224 480     518     604 

50 -   55 630 652     721     843 

Below 50 2,394 0        0 3,225 

Min. Temp. 36.3 55.0   55.0   30.1 

Mo./Hr. 2   8 1 17   1 13   2 10 
Day Type 5 3       3       4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

MONTHLY  ENERGY  C 0 N S ü M P T I 0 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,980 21 766 3 
3,601 21 724 3 
4,358 21 465 3 
3,788 21 144 3 
4,265 21 0 0 
5,752 41 0 0 
6,852 42 0 0 
6,059 41 0 0 
3,890 40 0 0 
4,165 21 61 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 3,789     21     303      3 
Dec 3,790      21     617      3 
Total 54,290     42   3,081      3 

Building Energy Consumption - 42,918 (Btu/Sq Ft/Year)       Floor Area :    11,495 (Sq Ft) 
Source Energy Consumption  :   84,095 (Btu/Sq Ft/Year) 



Trans Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 

PAGE   12 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 

BASE BUILDING 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip -- Mont illy Consumption 

Nun Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 3976 3597 4354 3786 4165 4165 3786 4354 3786 4165 3786 3786 47,709 

PK 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 ■EQ1161 AIR-CLD COND COMP <15 TONS 

ELEC 0 0 0 0 •o 1313 2656 1416 8 0 0 0 5,393 

PK 0.0 0.0 0.0 0.0 0.0 17.9 18.5 18.0 17.3 0.0 0.0 0.0 18.5 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 109 259 118 1 0 0 0 486 
PK 0.0 0.0 0.0 0.0 0.0 1.2 1.7 1.3 0.8 0.0 0.0 0.0 1.7 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 0 66 60 68 5 0 0 0 199 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0 0 0 100 100 91 104 91 0 0 0 484 
PK 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 0.5 0.0 0.0 0.0 0.5 

2 EQ4381 PROPELLER FAN 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

P HOTH20 
PK 

766 
3.2 

724   465   144    0 
3,2   3.2   3.2   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

61 
3.2 

303 
3.2 

617 
3.2 

3,081 
3.2 

EQ502Ö 
ELEC 
PK 

4 
O.ö 

HEAT WATER CIRC. PUMP C.V. 
4    3    2    0 

0.0   0.0   0.0   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
2 

0.0 
4 

0.0 
19 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

   UTILITY  PEAK  CHECKSUMS -    

Utility  ELECTRIC DEMAND 

Peak Value    41.5  (kid) 
Yearly Time of Peak 15 (hr) 7 (sic! 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (I) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS             20.4 49.06 

Sub Total 20.4 49.06 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.5 1.09 

Sub Total 0.5 1.09 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 20.7 49.85 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 20.7 49.85 

Grand Total ■ 41.5 100.00 
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mmmmmmmmmimmmmmmmmmmmm************* 
tttutntt*utn*t*t*t**-t*t*ttt*n*ntttnut**tt*n*n**nt*nt*nunnttt* 
** ** 
** TRACE      600      ANALYSIS ** 
** ** 
tt by ** 
** ** 
tun*nun*ntnn*tttnn*tn*ttt*nttttii.*tt*nu*t*t*t*t**t****t**tt*ttt* 
tn**n*ntn**n*tn*n*nn*u*ntnn*n**u***n****tt*tt***utt*tt*t*tn 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTHENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: 
Location: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (dec) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.C0 
Summer Design Dry Buiö: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F! 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbni/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:36:38  1/27/94 
CB400 .TM 
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AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

T E M  S 
gn Airflow (Desi 

u n n H K ! " 
Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfn) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

0 
0 
0 
0 

3,730 
0 
0 

3,730 

3,730 
0 

1,563 
5,293 

4,971 
0 
0 

4,971 

1,241 
1,498 
1,239 
3,978 

0 
0 
0 
0 

0 
ö 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

 tocnng -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons')  (Tons)  (Tons)   (Btuhj   (Btuh)   (Btuh) 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt, Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

9.7 
0.0 
0.0 
9.7 

0.0 
CO 
0.0 

0.0 
0.0 
0.Ö 
0.0 

9.7 -145,505 
0.0 -179,921 
0.0 -96,955 
9.7 -422,381 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

The building peaked at hour 16 month 7 with a capacity of   9.5 tons 

-145,505 
-179,921 
-96,955 

-422,381 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Percent 
Outside Cfm/ 

Air  Sa Ft 

— Cooling   
Cfm/   Sq Ft 
Ton /Ton 

Btuh/ 
— Heating — 

Cfm/   Btuh/ 
So Ft  Sq Ft Sq Ft 

Floor Area 
Sq Ft 

1 Main 
2 Main 
3 Main 

PTAC 
RAO 
UH 

0.00 
0.00 
0.00 

0.60 
0.00 
0.00 

384.5 
0.0 
0.0 

483.1 
0.0 
0.0 

24.84 
0.00 
0.00 

0.80 
0.00 
1.22 

-31.05 
-32.54 
-75.75 

4,686 

5,529 

1,280 
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System 1 Peak PTAC - PACKAGED TERMINAL AIR CONO. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr, '/16 * Mo/Hr: 7/16 * t "lo/Hr: 13/ 1 
Outside Air -> 0ADB/WB/KR ( ni  73/ 98 .0 

* 
0AD8: ' 91 * 

* 

* 

0AD8: 4 

Space Ret. ( }ir Ret. Air Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Se ns.+Lat. Sens it )le Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond ö 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 12,802 0 12,802 11.00 * 13,334 15.81 * -18 ,204 -18 ,204 12.51 
Glass Solar 15,990 0 15,990 13.74 * 16,028 19.00 t 0 0 O.OC 
Glass Cond 5,023 0 5,023 4.31 * 5,188 6.15 * -25 ,537 -25 ,537 17.55 
Wall Cond 3,790 0 3,790 3.26 * 3,869 4.59 * -14 ,458 -14 ,458 9.94 
Partition 237 237 0.20 * 237 0.28 * -853 -853 0.59 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 50.410 50,410 43.30 * 21,221 25.16 * -86 ,452 -86 ,452 59.42 
Sub Total-- 8r< ?<? 0 88,252 75.81 * 59,877 71.00 * -145 ,505 -145 ,505 100.00 

Internal Loads * * 
Lights 21,306 0 21,306 18.30 * 21,585 25.59 * 0 0 0.00 
People 6,320 6,320 5.43 * 2,873 3.41 t 0 0 0.00 
Misc o 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total---) 27,626 0 0 27,626 23.73 * 24,459 29.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 530 0.46 t 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Keat pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 

* 
0.00 * 

* 
* 

0 0.00 

Grand Total-) 115,878 0      0   116,408 100.00 * 84,335 100.00 -145, 505 -145, ,505 100.00 

Total Capacity Sens Cap . ( :oil Airfl Enterinc I DB/W8/HR Leaving 08/WB/HR Gross Total 
-HKtRi-  

Glass (sf) (*) 
(Tons) (Mbh)   i (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,' 686 

Main Clg   9.7 116.4 83.4 3,730 75.1  62. 9  68. .5 54.1  52.1 56.2 1 Part 330 
Aux Clg   0.0 0.0 0.0 o. 0.0  0. 0   0.0 0.0  0.0 0.0 1 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0. 0   0. ,0 0.0  0.0 0.0 1 Roof 2, 789 0  0 
Totals    9.7 116.4 1 «all 4,: 280 476  11 

nCHUIW IU1L SLLLUluri   HinrLUHa VUIII;-    —tntiinttKiriUi mtua-- "• -ItMPEKAlURES F — 
Capacity Coil Airfl . Enl i Lvg Type   Cooling Heating   Clg %  OA 0.0 Type Clg Htg 

(Mbh) (cfm) Deg F Deg F Vent 0 0  Clg Cfm/Sqft 0.80 SADB 54.2 103.9 
Main Htg   -145.5 3,730 68.0 103.9 Infil 1,241 1,241  Clg Cfm/Ton 384.47 P: lenum 75.0 68.0 
Aux Htg    0.0 0 0.0 0.0 Supply 3,730 3,730  Clg Sqft/Ton 483.06 Return 75.0 68.0 
Preheat    -0.0 3,730 68. ,0 54.1 Mincfm 0 0  Clg Btuh/Sqft 24.84 Ret/OA 75.0 68.0 
Reheat      0.0 0. 0. ,0 0.0 Return 3,730 3,730  No. People 14 Runarnd 75.0 68.0 
Humidif     0.0 0 0. 0 0.0 Exhaust 0 0  Htg X OA 0.0 h i MtrTD 0.0 0.0 
Opt Vent    0.0 0 0. 0 0.0 Ri» Exh 0 0  Htg Cfm/SqFt 0.80 Fn BldTD 0.0 0.0 
Total     -145.5 Auxil 0 0  Htg Btuh/SqFt -31.05 Fi i Frict 0.1 0.0 
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System 2 Block RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->      Mo/Hr: 0/ 0 *    Mo/Hr: 0/ 0   *       Mo/Hr: 13/ 1 
Outside Air ->      0AD3/WB/HR:  0/ 0/ 0.0 *     OADB:  0     * OADB:  4 

Sens 
Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total--> 

Space 
,+Lat. 
;&tth) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * 
/W8/HR:  0/ 0/ 0.0 * OADB:  0 * 

* * 
Ret. Air Ret. Air     Net Percnt * Space Percnt * 
Sensible  Latent    Total Of Tot *   Sensible  Of Tot * 

(Btuh)  (Btuh)   (Btuh) (%) * (Btuh) (%) * 
0            0 0.00 * 0 0.00 * 
0            0 0.00 * 0 0.00 * 
0             0 0.00 * 0 0.00 * 
0             0 0.00 * 0 0.00 * 
0             0 0.00 * 0 0.00 * 
0            0 0.00 * 0 0.00 * 

0 0.00 * 0 0.00 * 
0 0.00 * 0 0.00 * 
0 0.00 * 0 0.00 * 

0             0 0.00 * 0 0.00 * 
* * 

0             0 0.00 * 0 0.00 * 
0 0.00 * 0 0.00 * 

0     0       0 0.00 * 0 0.00 * 
0     0       0 0.00 * 0 0.00 * 
0              0 0.00 * 0 0.00 * 
0     0       0 0.00 * 0 0,00 * 

0 0.00 * 0.00 * 
0             0 0.00 * 0.00 * 
0             0 0.00 * 0.00 * 

0 0.00 * 0 0.00 * 
0     0       0 0.00 * 0.00 * 
0     0       0 0.00 * 0.00 * 

* * 
0     0       0 0.00 * 0 0.00 * 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-26,174 
0 

-31,168 
-17,419 

-853 
0 

-104,307 
-179,921 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-26,174 
0 

-31,168 
-17,419 

-853 
0 

-104,307 
-179,921 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
14.55 
0.00 

17.32 
9.68 
0.47 
0.00 

57.97 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-179,921  -179,921  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) ($) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) Deg F 
0 0.0 
0 0.0 
0   0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

5,529 
330 

0 
3,632 
5,164 

0 
581 

0 
11 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING COIL SELECTION   
Capacity Coil Airfl Ent  Lvg 

(Mbh) 
-179.9 

0.0 
0.0 
0.0 
0.0 
0.0 

-179.9 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfn)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

--ENGINEERING CHECKS- 
Heating 

0 
1,498 

0 
0 
0 
0 
0 
0 

Clg X OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-32.54 

-TEMPERATURES (F) — 
Type Clg Htg 

SADB 0.0 68.1 
Plenum 0.0 68.0 
Return 0.0 68.0 
Ret/OA 0.0 68.0 
Runarnd 0.0 68.0 
Fn MtrTD 0.0 0.0 
Fn BldTD 0.0 0.0 
Fn Frict 0.0 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 19 

System Block UNIT HEATERS 

************************* COOLING COIL PEAK ********** 

Peaked at Time --•> Mo/Hr: 0/ 0 
Outside Air ~>      0ADB/W8/HR:  0/ 0/ 0.0 

Space 
Sens.Hat. 

Envelope Loads   (Stun) 
Skylite Solr 0 
Skylite Cond 0 
Roof Cond 0 
Glass Solar 0 
Glass Cond 0 
Wall Cond 0 
Partition 0 
Exposed Floor 0 
Infiltration 0 
Sub Totals) 0 

Internal Loads 
Lights 0 
People 0 
Misc 0 
Sub Total-) 0 

Ceiling Load 0 
Outside Air 0 
Sup. Fan He3t 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 0 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 0 

Ret, Air Ret. Air 
Sensible  Latent 

(Btuh)  (Btuh) 
0 
0 
0 
0 
0 
0 

* 
* 
* 

Net Percnt * 
Total Of Tot * 
(Btuh)   (%) * 

0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 

* 

0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 

0  0.00 * 

* CLG SPACE PEAK *** 
Mo/Hr: 0/ 0 
OAOB: 0 

Space Percnt 
Sensible Of Tot 

(Btuh) (*) 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

********* HEATING COIL PEAK 
* Mo/Hr: 13/ 1 
* 0AD8:  4 
* 

* Space Peak Coil Peak 
* Space Sens Tot Sens 
* (Btuh) (Btuh) 
* 0 0 
* 0 0 
* 0 0 
* ö 0 
* -6,946 -6,946 
* -3,721 -3,721 
* 0 0 
* 0 0 
* -86,288 -86,288 
* -96,955 -96,955 
* 
* ö 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 
* o 
* 0 
* 0 0 
* o 
* 0 
* 

* -96,955 -96,955 

******** 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
7.16 
3.84 
0.00 
0.00 

89.00 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

-COOLING COIL SELECTION- -AREAS 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidi f 
Opt Vent 
Total 

Total Capacity 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(ribh 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-97.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-97.0 

Coil Airfl 
(cfm) 
1,563 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
125.0 

0.0 
0.0 
0.0 
0.0 
0.0 

Entering DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Type 
Vent 
Infil 
Supply 
riincff« 
Return 
Exhaust 
Rm Exh 
Auxil 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,239 
1,563 

0 
1 ,563 

0 
0 
0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 
1.22 

-75.75 

1,280 
0 
0 
0 

1,087 108 
0 

10 

-TEMPERATURES (F)- 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn 81dTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 

Htg 
125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  U-VALUES 

— Room U-Val ues Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRNO FL OFFICES 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.059 0.000 160.9 35.77 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 179.9 39.11 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 108.9 23.57 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 268.4 63.94 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 190.2 41.35 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 155.5 33.76 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 260.2 57.50 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 99.2 22.28 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 134.6 30.01 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 225.0 49.79 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.837 0.059 0.000 161.9 36.04 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.837 0.059 0.000 161.9 36.04 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.059 0.000 160.9 35.77 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 179.9 39.11 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 108.9 23.57 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 268.4 63.94 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 190.2 41.35 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 155.5 33.76 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 260.2 57.50 
8 GUARDS DORK 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 99.2 22.28 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 134.6 30.01 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 225.0 49.79 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.837 0.059 0.000 161.9 36.04 

11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 157.6 35.06 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 156.5 34.81 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 214.0 47.40 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 155.1 34.51 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 173.4 38.51 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.113 0.810 0.837 0.059 0.000 163.6 36.42 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 
Building 0.144 0.000 0.000 0.000 0.108 0.825 0.853 0.059 0.000 158.0 35.09 
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BUILDING AREAS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING     AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Root» Duplicate    Room Area Area Area Area /Rf Area Area /Ml Area 
Number Description   Fir  Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES  1 1    1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 1     231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1 1      459 459 0 0 0 0 0 34 10 316 
4 DAY ROOK       1 1      334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL  1 1      516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1 1     357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1 1      127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1 I      506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM    1 L      780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1 1      220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES  1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1  J 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1  ] 334 334 330 0 o 0 0 11 19 49 
5 DAY ROOM 2ND FL  1  1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1  1 357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1   1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1  ] 506 506 0 0 o 0 506 28 12 197 
9 FIREMANS DORM    1  1 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1   1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

11 PROVOST MARSHALL  1  1 182 182 0 0 0 0 182 23 13 148 
12 NCO          1  1 110 110 0 0 0 0 110 14 13 88 
13 GUARDS DORM     1  1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS        1  1 300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM      1  1 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Buildinc 3 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
«ALL 4 ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value - 0.108 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.144 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.130 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  5.74 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 11.07 (8tu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

SYSTEM LOAD PROFILE 

System Totals 

Percent  — Cooling Load —    Heating Load   Cooling Airflow   
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load   (Ton) (4) (Btuh) (*) (Cfn) (*) 

0-5 0.5 0 0 -21,119 25 388 264.6 0 0 
5 - 10 1.0 4 27 -42,238 15 233 529.3 0 0 

10 - 15 1.5 4 22 -63,357 11 170 793.9 0 0 
15 - 20 1.9 8 49 -84,476 2 25 1,058.5 0 0 
20 - 25 2.4 10 62 -105,595 0 0 1,323.2 0 0 
25 - 30 2.9 0 0 -126,714 0 0 1,587.8 0 0 
30 - 35 3.4 6 38 -147,833 2 33 1,852.5 0 0 
35 - 40 3.9 7 43 -168,952 2 24 2,117.1 0 0 
40 - 45 4.4 9 56 -190,071 43 653 2,381.7 0 0 
45 - 50 4.9 4 23 -211,190 0 0 2,646.4 0 0 
50 - 55 5.3 11 67 -232,309 0 0 2,911.0 0 0 
55 - 60 5.8 4 23 -253,428 0 0 3,175.6 0 0 
60 - 65 6.3 0 0 -274,547 0 0 3,440.3 0 0 
65 - 70 6.8 8 50 -295,667 0 0 3,704.9 0 0 
70 - 75 7.3 5 34 -316,786 0 0 3,969.5 100 1,070 
75 - 80 7.8 0 0 -337,905 0 0 4,234.2 0 0 
80 - 85 8.2 0 0 -359,024 0 0 4,498.8 0 0 
85 - 90 8.7 0 0 -380,143 0 0 4,763.5 0 0 
90 - 95 9.2 3 19 -401,262 0 0 5,028.1 0 0 
95 - 100 9.7 18 113 -422,381 0 0 5,292.7 0 0 
Hours Off 0.0 0 8,134 0 0 7,234 0.0 0 7,690 

Heating Airflow 
Cap. Hours Hours 
(Cfn) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  TEMPERATURE PROFILES 

Temperature  -    Zone Number 

Range 112       3 

(F) 

Max. Temp. 81.3   96.0   98.2 100.8 

Mo./Hr. 7 22   8 18   8 23   8 19 

Day Type 4        2        12 

Above 100 0        0        0     229 

95 - 100 0     504     816 1,442 

90-95 0 1,704 1,216     537 

85-90 0     116     896       96 

80 -   85 196 1,024     126     516 

75 -   80 2,732     390     820     108 

70 -   75 640     678     347     167 

65 -   70 864 2,307 2,415     719 

60 -   65 563 1,288 1,164     362 

55 -   60 1,120     504     559     382 

50 -   55 799     245     401 1,004 

Below 50 1,846        0        0 3,198 

Min. Temp. 39.4 55.0 55.0 30.3 
Mo./Hr. 2 8 1 11 1 4 2 10 

Day Type 5   4   4   4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,978 21 374 2 
3,599 21 396 2 
4,356 21 233 2 
3,787 21 59 2 
4,235 21 0 0 
4,970 34 0 0 
6,029 36 0 0 
5,749 35 0 0 
4,056 35 0 0 
4.165 21 1 0 
3,787 21 141 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 3,788      21     281      2 
Total 52,501      36    1,487      2 

Building Energy Consumption :    28,524 (Btu/Sq Ft/Year)       Floor Area :    11,495 (3q Ft) 
Source Energy Consumption  :   64,017 (Btu/Sq Ft/Year) 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   26 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip 

Num Code Jan Feb Mar Apr 
— Monthly Consumption 

May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PK 

3976 

20.7 
3597 

20.7 

4354 

20.7 

3786 

20.7 

4165 

20.7 
4165 

20.7 

3786 

20.7 

4354 

20.7 

3786 

20.7 

4165 

20.7 

3786 

20.7 

3786 

20.7 
47,709 

20.7 

1 MISC LO 

ELEC 

PK 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 MISC LO 

GAS 

PK 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LO 

OIL 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

4 MISC LD 

P STEAM 

PK 
0 

0.0 
0 

o.o 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P H0TH20 

PK 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
C 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 

P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 EQ1161 

ELEC 

PK 

0 

0.0 

AIR-CLD CONO COMP <15 TONS 

0    0    0    0 
0.0   0.0   0.0   0.0 

629 
12.2 

1931 

13.4 
1153 
13.0 

173 

12.5 
0 

0.0 

0 
0.0 

0 
0.0 

3,835 
13.4 

I EQ5200 

ELEC 

PK 

0 

0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 

62 
0.7 

188 

1.3 
100 

0.9 
18 

0.7 
0 

0.0 

0 

0.0 
0 

0.0 
368 

1.3 

1 E85303 

ELEC 

PK 

0 

0.0 

CONTROLS 

0    0 

0.0   0.0 

0 

0.0 
0 

0.0 

44 

0.3 

60 

0.3 
69 

0.3 

14 

0.3 

0 

0.0 

0 

0.0 
0 

0.0 
188 

0.3 

1 EQ4003 

ELEC 

PK 

0 

0.0 

FC CENTRIF. FAN C.V. 

0    0    0 

0.0   0.0   0.0 
70 

0.3 

70 

0.3 
64 

0.3 
73 

0.3 
64 

0.3 

0 

0.0 

0 

0.0 
0 

0.0 
342 

.0.3 

2 EQ4381 
ELEC 

PK 
0 

0.0 

PROPELLER FAN 
0    0 

0.0   0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

1 EQ2102 PURCHASED DIST . HOT HI ATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 

WALL & ROOF INSULATION 

P H0TH20 

PK 

374 

1.8 

396        233          59            0 
1.8        1.8        1.8        0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 
0.1 

141 

1.8 
281 
1.8 

1,487 
1.8 

1    EQ5020 

ELEC 

PK 

2 

0.0 

HEAT WATER CIRC. PUMP C.V. 

2            110 

0.0        0.0        0.0        0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

0.0 

2 

0.0 
9 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

UTILITY  PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    35.9 (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS             14.9 41.46 

Sub Total 14.9 41.46 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.3 0.89 

Sub Total 0.3 0.89 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 20.7 57.65 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 20.7 57.6S 

Grand Total 35.9 100.00 
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***************************************************************************** 
***************************************************************************** 

** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** ky ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Sulb: 92 (F) 
Summer Design Wet Bulb: 72 (Fj 
Winter Design Dry Bulb: 4 (F; 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0832 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: Nay    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function lethod) 

Time/Date Program was Run: 
Dataset Name: 

13:54:55  1/27/94 
CB400 .TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP 4 CAULKING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

5,253 
0 
0 

5,253 

5,253 
0 

1,297 
6,550 

6,708 
0 
0 

6,708 

1,455 
1,756 

696 
3,907 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP &  CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 Cooling - -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent  Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

12.8 
0.0 
0.0 

12.8 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

12.8 -251,499 
0.0 -305,974 
0.0 -80,451 

12.8 -637,924 

-251,499 
-305,974 
-80,451 

-637,924 

The building peaked at hour 16 month 7 with a capacity of  12.7 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

  E N G I N E E RING C H E C K S 

Percent --- Heati ing — ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main PTAC 0.00 1.12 409.9 .365.7 32.82 1.12 -53.67 4,686 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -55.34 5,529 
3 Main UH 0.00 0.00 0.0 0.0 0.00 1.01 -62.85 1,280 
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System 1 Peak PTftC - PACKAGED TERMINAL AIR CQND. 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "-> 0ADB/WB/HR: 91/ 73/ 98.0 * 

* 
OADB: 91 * OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensi .ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 20,448 0 20, 448 13.30 * 20, 448 17.41 * -26,370   -26,370 10.49 

Glass Solar 15,990 0 15, 990 10.40 * 15,971 13.60 * 0      0 0.00 

Glass Cond 5,083 0 5, 083 3.31 * 5, 178 4.41 * -25, 537   -25,537 10.15 

Wall Cond 25,132 0 25, 132 16.34 * 26,404 22.48 * -97,381   -97,381 38.72 

Partition 237 237 0.15 * 237 0.20 * 853     -853 0.34 

Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 

Infiltration 58,332 58. 332 37.93 * 24, ,624 20.97 * -101. 358  -101,358 40.30 

Sub Total-) 125,222 0 125, 222 81.43 * 92, 863 79.07 * -251, 499  -251,499 100.00 

Internal Loads t * 

Lights 21,448 0 21, 448 . 13.95 * 21, ,688 18.47 * 0       0 0.00 

People 6,354 6, 354 4.13 * 2, 891 2.46 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sub Total") 27,803 0 0 27, 803 18.08 * 24, ,579 20.93 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sup. Fan Heat 747 0.49 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkuo 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
t 

0.00 * 
* 

0 0.00 

Grand Total") 153,024 0 0 

TU A r-r\t\    r 

153, 772 100.00 * 117, 442 100.00 * -251, 499  -251,499 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering D8/W8/HR Leaving DB/WB/HR Gross Total   Glass (sf) 00 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,686 

Main Clg   12.8 153.8 116.5 5,253 75.1 62 .5  66 .7 54.4 52.4 56.9 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0.0 0.0 0.0 0.0 Roof 2,789 0  0 
Totals    12.8 153.8 Wall 4,280     476  11 

UCATTKl^ COIL SELI -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- --TEMPERATURES (F) — :U t iUn    * VI 

Capacity Coil Airfl Ent Lvg Type i Cooling 1 Heating Clg %  OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Oeg F Deg F Vent 0 0 Clg Cfm/Sqf t 1.12 SADB   54.5 112.0 

Main Htg   -251.5 5,253  68.0 112.0 Infil 1,455 1,455 Clg Cfm/Ton 409.92 Plenum  75.0 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 5,253 5,253 Clg Sqft/Ton 365.69 Return  75.0 68.0 

Preheat    -0.0 5,253  68.0 54.3 Mincfm 0 0 Clg Btuh/Sqft 32.82 Ret/OA  75.0 68.0 

Reheat     0.0 0   0.0 0.0 Return 5,253 5,253 No. People 14 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.12 Fn BldTD 0.0 0.0 
Total     -251.5 Auxil 0 0 Htg Btuh/SqFt -53.67 Fn Frict 0.1 0.0 
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System 2 Block RAD RADIATION 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK *** ********* m iATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air —> 0AD8/WB/HR: 0/ 0/ 0.0 * 
* 

OADB: 0 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * -34,341   -34,341 11.22 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * -31, 168   -31,168 10.19 

Wall Cond 0 0 0 0.00 * 0 0.00 * -117, ,322  -117,322 38.34 
Partition 0 0 0.00 * 0 0.00 * ■853     -853 0.28 

Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * -122, 290  -122,290 39.97 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -305, ,974  -305,974 100.00 

Internal Loads * * 
Lights 0 0 0. 0.00 * 0 0.00 * 0       0 0.00 
People 0 0 0.00 * 0 0.00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total") 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total — ) 0 0 0 0 0.00 * 0 0.00 * -305, 974   -305,974 100.00 

HKLHo 

Total Capacity Sens Cap. Coil Airfl Enterinc } DB/W8/HR Leaving DB/ifB/HR Gross Total   Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 5,529 

Main Clg   0.0 0.0 0.0 0 0.0 0, ,0   0.0 0.0 0.0 0.0 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. ,0   0.0 0.0 0.0 0.0 Roof 3,632 0  0 
Totals    0.0 0.0 Wall 5,164      581  11 

UCATTUf t :OIL SELI rpTTfiW  -AIRFLOWS (c fm)- -ENGINEERING CHECKS- -TEMPERATURES lt\~ - _L 1 J.UN {l) 

Capacity Coil A: irfl  Ent Lvg Type ( Pooling 1 Heating Clg 1 OA CO Type  Clg Htg 
(Mbh) (cfm)  Oeg F Oeg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 

Main Htg   -306.0 0   0.0 0.0 Ififil 0 1,756 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg \  OA 0.0 Fn MtrTD  0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfffl/SqFt 0.00 Fn 81dTD  0.0 0.0 
Total     -306.0 Auxil 0 0 Htg Btuh/SqFt -55.34 Fn Frict 0.0 0.0 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/W8/HR: 0/ 0/ 0. 0 * 

* 
OADB: 0 * 

* 
OADB: 4 

Space Ret. Air Ret, Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh.) (Btuh) (Btuh) (Btuh) (%) * (Btuh) W * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * -6, 946 -6 946 8.63 

Wall Cond 0 0 0 0.00 * 0 0.00 * -25,062 -25,062 31.15 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -48, 442 -48 442 60.21 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -80, 451 -80 451 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 0 0.0Ö * 0 0 0.00 
People 0 0 0.00 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 0 0.00 * 0 0 0.00 

Outside Air 0 0 0 0 0.00 0 0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 c 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 0.00 * 

* 
0 0.00 

Grand Total — ) 0 0 0 

n rATTnit 

0 0.00 0 0.00 * -80, 451 -80,451 100.00 

MftCHJ 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leav ng DB/WB/HR Gross Total Gla; s (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F [ )eg F Grains Floor 1, 280 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Roof 0 0  0 
Totals     0.0 0.0 Wall 1, 087 108  10 

UCATTWf* COIL SEL -AIRFLOWS (cfm)- -ENGINEERING CHECKS— - -TEMPERATURES Ic)--- tL 1 iUFi \'l 

Capacity Coil A irfl  Ent Lvg Type Pooling 1 ieating Clg %  OA 0.0 Type Clg Htg 
. (Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 125.0 

Main Htg   -80.5 1, 297  68.0 125.0 Infil 0 696 Clg Cfm/Ton 0.00 Plenum 0.0 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 0 1,297 Clg Sqft/Ton 0.00 Return 0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 0 1,297 No. People 0 Runarnd 0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF t 1.01 F n 81dTD 0.0 0.0 
Total     -80.5 Auxil 0 0 Htg Btuh/SqFt -62.85 F n Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING  U - V A L U E S 

■— Room U-Val .ues —- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Sumrnr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREHANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0,000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 .0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.143 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 155.7 34.67 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 154.5 34.42 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 211.1 46.81 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 153.2 34.13 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 171.1 38.06 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 161.4 35.97 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Building 0.144 0.000 0.000 0.000 0.148 0.825 0.853 0.400 0.000 155.8 34.65 
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BUILDING AREAS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING     AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   fir  Rni (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES  1   1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1  1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1  1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOH       1   1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL   1  1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL   1   1 357 357 0 0 0 0 0 49 12 366 
7 OFFICER        i   1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1   1 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS D0RI1    1   1 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1   1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES  i   1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1   1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1   1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1   1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL   1   1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL   1   1 357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1   1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     i  i 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM    i  1 780 780 0 0 0 0 780 69 12 502 
10 2ND FL OFFICE    1   1 220 220 0 0 0 0 220 41 13 285 

Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
11 PROVOST MARSHALL  1   1 182 182 0 0 0 0 182 23 13 148 
12 NCO          1   1 110 110 0 0 0 0 no 14 13 88 
13 GUARDS DORM     1   1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS        1  1 300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM     1  1 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.148 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.447 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value =  0.334 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  8.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) =  12.45 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent —- Coo ing Load     Heating Load — Cooling Airflow — Heating Airflow 

Desi gn Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) w (Btuh) (*) (Cfffl) (*) (Cfm) (*) 

0 - 5 0.6 1 8 -31,896 13 253 327.5 0 0 0.0 0 0 
5 - 10 1.3 7 45 -63,792 16 302 655.0 0 0 0.0 0 0 

10 - 15 1.9 18 122 -95,689 24 468 982.5 0 0 0.0 0 0 
15 - 20 2.6 0 o -127,585 8 155 1,310.0 0 0 0.0 0 0 
20 - 25 3.2 0 0 -159,481 3 58 1,637.5 0 0 0.0 0 0 
25 - 30 3.8 7 45 -191,377 0 0 1,964.9 0 0 0.0 0 0 
30 - 35 4.5 6 41 -223,273 1 20 2,292.4 0 0 0.0 0 0 
35 - 40 5.1 6 41 -255,170 2 36 2,619.9 0 0 0.0 0 0 
40 - 45 5.8 9 60 -287,066 0 4 2,947.4 0 0 0.0 0 0 
45 - 50 6.4 7 45 -318,962 33 641 3,274.9 0 0 0.0 0 0 
50 - 55 7.0 0 0 -350,853 0 0 3,602.4 0 0 0.0 0 0 
55 - 60 7.7 2 15 -382,754 0 0 3,929.9 0 0 0.0 0 0 
60 - 65 8.3 5 35 -414,651 0 0 4,257.4 0 0 0.0 0 0 
65 - 70 9.0 2 15 -446,547 0 0 4,584.9 0 0 0.0 0 0 
70 - 75 9.6 1 8 -478,443 0 0 4,912.4 0 0 0.0 0 0 
75 - 80 10.3 0 0 -510.339 0 0 5,239.9 0 0 0.0 0 0 
80 - 85 10.9 0 0 -542,235 0 0 5,567.3 100 1,070 0.0 0 0 
85 - 90 11.5 0 0 -574,132 0 0 5,894.8 0 0 0.0 0 0 
90 - 95 12.2 0 0 -606,028 0 0 6,222.3 0 0 CO 0 0 
95 - 100 12.8 ■30 202 -637,924 0 0 6,549.8 0 0 0.0 0 0 
Hours Off 0.0 0 3,078 0 0 6,823 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

BUILDING     TEMPERATURE   PROFILES 

Temperature  - — - - Zone Number 

Range 112       3 

(F) 

Max. Temp. 83.2   93.0   94.7   93.8 

Mo./Hr. 7   1   8 24   8 23   8 22 

Day Type 5       111 

Above 100 0 0        0        0 

95-100 0 0        0        0 

90-95 0 1,119 1,296 1,240 

85-90 0 988 1,336 1,302 

80 -   85 525 821     296     210 

75 -   80 2,314 579     744     272 

70 -   75 823 589     374     486 

65 -   70 529 2,151 2,073     349 

60 -   65 369 1,413 1.450     297 

55 -   60 1,207 473     495     950 

50 -   55 641 627     696     525 

Below 50 2,352 0        0 3,129 

Min. Temp. 36.7 55.0   55.C   31.6 

Mo./Hr. 2   8 1 18   1 14   2   6 

Day Type 5 3        3        5 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
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MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT H DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,SSO 21 726 3 
3,600 21 684 3 
4,357 21 435 3 
3,788 21 129 3 
4,264 21 0 0 
5,806 40 0 0 
6,820 41 0 0 
6,101 40 0 0 
3,963 39 0 0 
4,165 21 56 3 
3,788 21 286 3 
3,790 21 584 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 54,422      41    2,900      3 

Building Energy Consumption =   41,389 (Btu/Sq Ft/Year)       Floor Area :    11,495 (Sq Ft) 
Source Energy Consumption =   82,121 (Btu/Sq Ft/Year) 
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EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip -- Monthly Const jmption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 3976 3597 4354 3786 4165 4165 3786 4354 3786 4165 3786 3786 47,709 
PK 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 -o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P HOTH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 o ■ 0 1364 2627 1454 72 0 0 0 5,516 
PK 0.0 0.0 0.0 0.0 0.0 17.2 17.7 17.2 16.6 0.0 0.0 0.0 17.7 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 0 112 256 120 6 0 0 0 494 
PK 0.0 0.0 0.0 0.0 0.0 1.3 1.7 1.3 0.8 0.0 0.0 0.0 1.7 

1 EQ5303 C0N1 •ROLS 
ELEC 0 0 0 0 0 66 60 69 10 0 0 0 205 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0 0 0 99 99 90 103 90 0 0 0 481 
PK 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.4 

2 EQ4331 PROPELLER FAN 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EÖ2102 PURCHASED DIST. HOT WATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

P H0TH20 

PK 

726 

3.1 

684        435        129            0 

3.1        3.1        3.1        0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

56 

3.1 

286 

3.1 

584 

3.1 

2,900 

3.1 

EQ5020 

ELEC 

PK 

4 

0.0 

HEAT WATER CIRC. PUMP C.V. 

3           3           10 

Ö.0        0.0        0.0        0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

0.0 

3 

0.0 

17 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

T I L I T Y  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    40.7  (kW) 
Yearly Time of Peak 15 (hr)  7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW) (%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS              19.5 48.03 

Sub Total 19.5 48.03 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.4 .1.11 

Sub Total 0.4 1.11 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 20.7 50.86 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 20.7 50.86 

Grand Total 40.7 100.00 
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tt*ttttUtttttt*n***ttt**t**tt********tif*ttt***Htt*tH**tt*t*ttt*ttttt**tt* 

tttttutnttintttntttntnttntuuttnuttttttttntntntttntntttnttut 
** ** 

** TRACE      600      ANALYSIS ** 
** ** 

** by ** 
** ** 
unnnntntittnnttnnnttnnnnntntnnnt*tttntttnnn*tnnn*t 
titti*t*t**t*ttt^ttt%tt*tttttttt*ttttttttttttti*tt**ttttiltttt**tii:ttttt*tttH1l 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-siin./hr/cuft) 

Design Siaulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14:13:20  1/27/94 
CB400 .TM 
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AIRFLOW - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

 e v ? T EM SUMMARY- 
Airflow Quantities) (Design 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAO 
3 UH 

Totals 

0 
0 
Ö 
0 

5,179 
0 
0 

5,179 

5,179 
0 

1,944 
7,123 

6,806 
0 
0 

6,806 

1,627 
1,962 
1,272 
4,861 

0 
0 
0 
0 

0 
0 
0 
Ö 

CAPACITY - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

 Cooling -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

13.2 
0.0 
0.0 
13.2 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

13.2 
0.0 
0.0 
13.2 

-263,424 
-520,361 
-120,567 
-704.352 

ENGINEERING CHECKS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

The building peaked at hour 16 conth 7 with a capacity of  13.0 tons 

-263,424 
-320,361 
-120,567 
-704,352 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

1 Main 
2 Main 
3 Main 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.11 
0.00 
0.00 

Cooling 
Cfm/ 
Ton 

393.5 
0.0 
0.0 

Sq Ft 
/Ton 

356.0 
0.0 
0.0 

Btuh/ 
Sq Ft 

33.71 
0.00 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.11 
0.00 
1.52 

-56.22 
-57.94 
-94.19 

Floor Area 
Sq Ft 

4,686 
5,529 
1,280 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Mo/Hr: 7/16 * Mo/Hr: : 7/16 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 73/ 98. 0 * 

* 
OADB: < n * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak  Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space \ Jens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 20,448 0 20 ,443 12.95 * 20,448 17.36 * -26,370   -26,370 10.01 
Glass Solar 15,990 0 15 ,990 10.12 * 15,971 13.56 * 0 0 0.00 
Glass Cond 5,083 0 5,083 3.22 * 5, ,178 4.40 * -25,537   -25,537 9.69 
«all Cond 25,132 0 25 ,132 15.91 * 26, ,404 22.41 * -97,381   -97,381 36.97 
Partition 237 237 0.15 * 237 0.20 * ■853 -853 0.32 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 65,031 65, ,031 41.17 * 27, ,521 23.36 * -113,282  -113 ,282 43.00 
Sub Total-) 131,921 0 151. ,921 83.52 * 95, ,760 81.28 * -263,424  -263,424 100.00 

Internal Loads * * 
Lights 18,946 0 18, 946 11.99 * 19, ,157 16.26 * 0 0 0.00 
People 6,354 b, 354 4.02 * 2, ,891 2.45 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 25,300 0 0 25, 300 16.02 * 22, ,049 18.72 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 737 0.47 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 157,222 0 0 

T vr-   rnn r- 

157, 

ELECTION 

958 100.00 * 117, 809 100.00 * -263, 424  -263 

Af"ir AC 

,424 100.00 

1/UUL4I1U UUIL a  AREAS-' 
Total Capacity Sens Cap. i Coil Airfl Entering ] DB/W8/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,686 

Main Clg   13.2 158.0 116.8 5,179 75.1 62. ,6  67.3 54.0 52.1 56.3 Part 330 
Aux Clg   0.0 0.0 0.0 0- 0.0 0, .0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 2,789 0  0 
Totals    13.2 158.0 

rriTi on i 

Wall 4,280 476  11 

-HiKrLuwa lumij- — tiiuintLiunu i,ncoi\o "itnrtKHiuitta \t) — 

Capacity Coil A: irfl  Ent Lvg Type ( Pooling \ (eating Clg ! %  OA 0.0 Type Clg Htg 
(Hbh) (cffti)  Deg F Deg F Vent 0 0 Clg Cfm/Sqf1 u 1.11 SAC8 54.1 114.7 

Main Htg   -263.4 5, 179  68.0 114.7 Infil 1,627 1,627 Clg Cffn/Ton 393.46 Plenum 75.0 68.0 
Aux Htg     0.0 0   0.0 0.0 Supply 5,179 5,179 Clg Sqft/Toi l 355.99 Return 75.0 68.0 
Preheat     -0.0 5,. 179  68.0 54.0 Mine fro 0 0 Clg Btuh/Sq' ft 33.71 Ret/OA 75.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 5,179 5,179 No. People 14 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn FltrTO 0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 RIB Exh 0 0 Htg Cfm/SqFI 1.11 Fn BldTD 0.0 0.0 
Total     -263.4 Auxil 0 0 Htg Btuh/SqFt -56.22 Fn Frict 0.1 0.0 
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System 2 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ~> Mo/Hr: 0/ 0 * Mo/Hr: < 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensi :ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) W * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * -34,341   -34,341 10.72 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -31 ,168   -31,168 9.73 
Wall Cond 0 0 0 0.00 * 0 0.00 * -117, ,322  -117,322 36.62 
Partition 0 0 0.00 * 0 0.00 * -853     -853 0.27 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -136,678  -136,678 42.66 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -320,361  -320,361 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
People 0 0 0.00 * 0 0.00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
0V/ÜNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total — ) 0 0 0 

ING COIL SELECTION' 
Coil Airfl   Ent( 

0 0.00 

+ 

* 0 0.00 * -320, 361   -320,361 100.00 

Total Capacity Sens Cap. srinc ) DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (Cfffl) Deg F Deg F Grains Deg F Deg F Grains Floor 5,529 

Main Clg   0.0 0.0 0.0 o 0.0 0.0   0 .0 0.0 0.0 0.0 Part 330 
Aux Clg   0.0 0.0 0.0 0- 0.0 0. 0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. 0   0.0 0.0 0.0 0.0 Roof 3,632 0  0 
Totals    0.0 0.0 Wall 5,164      581  11 

-TEMPERATURES (F) — 'HiKCLUWD ^CTIJ,/- —cnuinttiunu ^nn,!\o— 

Capacity Coil Ai rfl  Ent Lvg Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
(Mbh) (cfifi)  Deg F Deg F Vent 0 0 Clg Cfm/Sqfl t 0.00 SADB    0.0 68.1 

Main Htg   -320.4 0   0.0 0.0 Infil 0 1,962 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux Htg     0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat      0.0 0-   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF! t 0.00 Fn BldTD 0.0 0.0 
Total     -320.4 Auxil 0 0 Htg Btuh/SqFt -57.94 Fn Frict 0.0 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 47 

System 3 Block UNIT HEATERS 

************************* COOLING COIL PEAK ************************ 
Peaked at Time ">      Mo/Hr: 0/ 0 
Outside Air ">      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

******** CLG SPACE PEAK *** 
* Mo/Hr: 0/ 0 
* OADB: 0 
* 
* Space Percnt 
* Sensible Of Tot 
* (Btuh) {%) 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0.00 
* 0.00 
* 0.00 
* 0 0.00 
* 0.00 
* 0.00 
* 
* 0 0.00 

********* HEATING COIL PEAK 
* Mo/Hr: 13/ 1 
* OADB:  4 
* 
* Space Peak Coil Peak 
* Space Sens  Tot Sens 
* (Btuh) (Btuh) 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* -6,946 -6,946 
* -25,062 -25,062 
* 0 0 
* 0 0 
* -88,558 -88,558 
* -120,567  -120,567 
* 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 
* 0 
* 0 
* 0 0 
* 0 
* o 
* 
* 

******** 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
5.76 

20.79 
0.00 
0.00 

73.45 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 
0.00 

-120,567  -120,567  100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
-COOLING COIL SELECTION- -AREAS- 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfa) 

C 
0 
0 

Entering DB/W8/HR   Leaving DB/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Gross 
Floor 
Part 
ExFlr 
Roof 
Wall 

Total 
1,280 

0 
0 
0 

1,087 

Glass (sf) (%) 

0 
108 

0 
10 

 HEATING COIL SELECTION - AIRFLOWS (cfffl) 
Capacity Coil Airfl Ent Lvg    Type Cooling 

(Mbh) (cfrn) Deg F Deg F Vent 0 
Main Htg   -120.6 1,944 68.0 125.0 Infil 0 
Aux Htg    0.0 0 0.0 0.0 Supply 0 
Preheat     0.0 0 0.0 0.0 Mincfm 0 
Reheat     0.0 0- 0.0 0.0 Return 0 
Humidif     0.0 0 0.0 0.0 Exhaust 0 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 
Total     -120.6 Auxil 0 

Heating 
-ENGINEERING CHECKS- -TEMPERATURES (Pl- 
ug %  OA 

0 Clg Cfm/Sqft 
1,272 Clg Cfm/Ton 
1,944 Clg Sqft/Ton 

0 Clg Btuh/Sqft 
1,944 No. People 

0 Htg % OA 
0 Htg Cfm/SqFt 
0 Htg Btuh/SqFt 

0.0   Type Clg Htg 
0.00 SADB 0.0 125.0 
0.00 Plenum 0.0 68.0 
0.00 Return 0.0 68.0 
0.00 Ret/OA 0.0 68.0 

0 Runarnd 0.0 68.0 
0.0 Fn MtrTD 0.0 0.0 
1.52 Fn SldTD 0.0 0.0 

-94.19 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 
REPLACE FLUORESCENT LAMPS 

BUILDING  U-VALUES 

—- Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Suflimr «intr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOK 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOK 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 . 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DCRM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS OORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 
10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0,148 0.810 0.837 0.400 0.000 221.8 49.16 

Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 155.7 34.67 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 154.5 34.42 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 211.1 46.81 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 153.2 34.13 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 171.1 38.06 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 161.4 35.97 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Building 0.144 0.000 0.000 0.000 0.148 0.825 0.853 0.400 0.000 155.8 34.65 
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BUILDING AREAS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

BUILDING     AREAS 

Floor Total Exposed 

Nurabe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Kin Net Wall 
Room Duoll cats    Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES  1 1    1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 1      231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK     1 1      459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 1     334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL  1 1     516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1 1     557 357 0 0 0 0 0 49 12 366 
7 OFFICER       1 1      127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1 1     506 506 0 0 0 0 506 28 12 197 
9 FIREMAN3 DORM    1 1     780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1 1     220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES  1 1    1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 1     231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      i 1     459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 1     334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL  1 1      516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1 1     357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1 1      127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     l 1      5Ö6 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM    1 1      780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    1 1      220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

11 PROVOST MARSHALL  1 1      182 182 0 0 0 0 182 23 13 148 
12 NCO          1 1      110 110 0 0 0 0 110 14 13 88 
13 GUARDS DORM     1 1      251 251 0 0 0 0 251 41 12 306 
14 TOILETS       1 1      300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. S43 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM     1 1    1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAriPS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.148 (Btu/Hr/Sq ft/F) 
Overall Wall U-Value = 0.447 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value = 0.334 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Trar.sfer Value (OTTVr) =  8.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  12.45 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE • • ALTERNATIVE 4 

REPLACE FLUORESCENT LAMPS 

 C V C T E M LOAD P R 0 F I L 1 

System Totals 

Percent  — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 

Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (*) (Cfu) (t) (Cfffl) (*) 

0-5    0.7 7 45 -35,218 13 261 356.1 0 0 0.0 0 0 
5 - 10    1.3 10 67 -70,435 18 361 712.3 0 0 0.0 0 0 

10 - 15    2.0 9 60 -105,653 25 502 1,068.4 0 0 0.0 0 0 
15 -...20    2.6 0 0 -140,870 5 104 1,424.6 0 0 0.0 0 0 
20 - 25    3.3 3 22 -176,088 0 4 1,780.7 0 0 0.0 0 0 
25 - 30    3.9 4 23 -211,306 3 53 2,136.9 0 0 0.0 0 0 
30 - 35    4.6 9 60 -246.523 0 9 2,493.0 0 0 0.0 0 0 
35 - 40    5.3 1 4 -281,741 1 16 2,849.2 0 0 0.0 0 0 
40 - 45    5.9 11 71 -316,958 2 40 3,205.3 0 0 0.0 0 0 
45 - 50    6.6 4 23 -352,176 32 637 3,561.5 0 0 0.0 0 0 
50 - 55    7.2 0 0 -387.393 0 0 3,917.6 0 0 0.0 0 0 
55 - 60    7.9 5 30 -422,611 0 0 4,273.8 0 0 0.0 0 0 
60 - 65    8.6 6 40 -457,829 0 0 4,629.9 0 0 0.0 0 0 
65 - 70    9.2 0 0 -493,046 0 0 4,986.1 0 0 0.0 0 0 
70 - 75    9.9 0 0 -528,264 0 0 5,342.2 100 1,070 0.0 0 0 
75 - 80    10.5 !) 0 -563,481 0 0 5,698.4 0 0 0.0 0 0 
80 - 85    11.2 C 15 -598,699 0 0 6,054.5 0 0 0.0 0 0 
85 - 90    11.8 0 0 -633,917 0 0 6,410.7 0 0 0.0 0 0 
90 - 95    12.5 6 37 -669,134 0 0 6,766.8 0 0 0.0 0 0 
95 - 100    13.2 23 145 -704,352 0 0 7,123.0 0 0 0.0 0 0 
Hours Off    0.0 0 8,118 0 0 6,773 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 

REPLACE FLUORESCENT LAMPS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number 

Range *    1        1        2       3 

(F) 

Max. Temp. 83.1   92.6   94.4   93.3 

Mo./Hr. 7   1   8 23   3 23   8 22 

Day Type 5       111 

Above 100 0       0       0 0 

95-100 0        0        0 0 

90-95 0 1,044 1,248 1,232 

85-90 0     939 1,374 944 

80 -   85 483     945     306 566 

75 -   80 2,301     492     744 250 

70 -   75 791     664     221 428 

65 -   70 589 2,079 2,169 252 

60 -   65 348 1,461 1,459 412 

55 -   60 1,200     480     518 573 

50 -   55 637     656     721 875 

Below 50 2,411        0        0 3,228 

Min. Temp. 36.2   55.0   55.0 30.0 
Mo./Hr. 2   8   1 16   1 13 2 11 

Day Type 5        3        3 4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

MONTHLY  ENERGY  CONSUMPTIO 

ELEC DEMAND HOT WTR HOT « OMND 
Off Peak On Peak On Peak On Peak 

(kKhJ (kW) (Tr erm) (Thrm/hr) 

3,516 18 772 5 
3,181 18 730 3 
3,850 18 473 3 
3,347 18 153 3 
3,777 19 0 0 
5,186 38 0 0 
6.337 39 0 0 
5,465 38 0 0 
3,433 37 0 0 
3,680 18 63 3 
3,347 13 311 3 
3,349 18 623 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 48,465     39   3,124      3 

Building Energy Consumption -"   41,571 (8tu/Sq Ft/Year)       Floor Area - 11,495 (Sq Ft) 
Source Energy Consumption  :   79,415 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip 

Num Code Jan Feb Mar Apr 
— Mon 

May 

thly Consumption 

June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PK 
3512 

18.3 

3177 

18.3 

3846 

18.3 

3345 

18.3 

3679 

18.3 

3679 

18.3 

3345 

18.3 

3846 

18.3 

3345 

18.3 

3679 

18.3 

3345 

18.3 
3345 

18.3 
42,143 

18.3 

1 MISC LO 

ELEC 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
.0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 MISC LD 

GAS 

PK 

0 

0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LD 
OIL 
PK 

ö 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

4 MISC LD 

P STEAM 
PK 

0 

0.0 

0 

0.0 
0 

0.0 

0 

CO 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 
0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 
P H0TH2O 

PK 

0 

0.0 

Ö 

0.0 
0 

0.0 0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 
0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 

P CHILL 

PK 

0 
0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

1 EQ1161 

ELEC 

PK 

0 

0.0 

AIR- 

0 

0.0 

CLD COND I 
0 

0.0 

;OMP <15 
0 ■ 

0.0 

TONS 

0 

0.0 
1242 

17.6 

2591 

18.2 

1336 

17.7 

0 

17.0 
0 

0.0 

0 

0.0 
0 

0.0 
5,169 

18.2 

1 EQ5200 

ELEC 

PK 

0 

0.0 

CONDENSER FAN! 

0    0 
0.0   0.0 

0 

0.0 
0 

0.0 
. 103 

1.2 

252 

1.7 

111 

1.3 

0 

0.8 
0 

0.0 
0 

0.0 
0 

0.0 
466 

1.7 

1 EQ5303 

ELEC 

PK 

0 

0.0 

CONTROLS 

0    0 

0.0   0.0 

0 

0.0 
0 

0.0 
65 

0.3 

60 

0.3 

68 

0.3 

0 

0.3 
0 

0.0 

0 

0.0 
0 

0.0 
193 

0.3 

1 EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 

0    0    0 

0.0   0.0   0.0 
98 

0.4 
98 

0.4 
89 

0.4 

102 

0.4 
89 

0.4 
0 

0.0 

0 
0.0 

0 

0.0 
474 

0.4 

2 EQ4381 
ELEC 

PK 
0 

0.0 

PROPELLER FAN 

0    0 

0.0   0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

P H0TH20 
PK 

772 
3.2 

730   473   153    0 
3.2   3.2   3.2   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

63 
3.2 

311 
3.2 

623 
3.2 

3,124 
3.2 

1 EQ5020 
ELEC 
PK 

4 
0.0 

HEAT WATER CIRC. PUMP C.V. 
4    3    2    0 

0.0   0.0   0.0   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
2 

0.0 
4 

0.0 
20 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

  UTILITY  PEAK  CHECKSUMS   

Utility  ELECTRIC DEMAND 

Peak Value    33.8  (kW) 
Yearly Time of Peak 15 (hr)  7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS              20.0 51.71 

Sub Total 20.0 51.71 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.4 1.14 

Sub Total 0.4 1.14 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 18.3 47.14 
8ase Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 18.3 47.14 

Grand Total 38.8 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** by        ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: 
Location: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (f) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Sulb: 4 (F) 
Summer Ground Rslectance: 0.20 
Winter Ground Reiectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/ibm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-rain./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btii-ctin./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name:" 

15:10:56  1/27/94 
CB400B .TM 
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AIRFLOW - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

P V 0 T r M  e II M M A n V 

(Design Airflow Quantities) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

rial ii 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

Ö 

0 
0 
0 

5,090 
0 
0 

5,090 

5,090 
0 

1,944 
7,034 

6,716 
0 
0 

6,716 

1,627 
1,962 
1,272 
4,861 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

— Cooling  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

12.9 
0.0 
0.0 
12.9 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

12.9 -263,424 
0.0 -320,361 
0.0 -120,567 
12.9 -704,352 

Heating 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-263,424 
-320,361 
-120,567 
-704,352 

The building peaked at hour 16 month 7 with a capacity of  12.7 tons 

ENGINEERING CHECKS - ALTERNATIVE 
REPLACE FLUORESCENT BALLASTS 

ENGINEERING  CHECKS 

System 
Number 

Main/ 
Auxiliary 

System 
Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

--- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 Main 
2 Main 
3 Main 

PTAC 
RAD 

0.00 
0.00 
0.00 

1.09 
0.00 
0.00 

394.8 
0.0 
0.0 

363.5 
0.0 
0.0 

33.01 
0.00 
0.00 

1.09 
0.00 
1.52 

-56.22 
-57.94 
-94.19 

4,686 
5,529 
1,280 
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System 1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

mm******************* c 00LING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/WB/HR: 91/ 73/ 98.0 * 

* 
0AD8: 91 * 

* 
0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 
Ssr is.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    {%) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Roof Cond 20,448 0 20,448 13.22 * 20,448   17.79 * -26,370 -26,370 10.01 
Glass Solar 15,990 0 15,990 10.34 * 15,971   13.90 * 0 0 0.00 
Glass Cond 5,083 0 5,083 3.29 * 5,178   4.51 * -25,537 -25,537 9.69 
Wall Cond 25,132 0 25,132 16.25 * 26,404   22.98 * -97,381 -97,381 36.97 
Partition ,237 237 0.15 * 237   0.21 * ■853 -853 0.32 
Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 
Infiltration 64,641 64,641 41.79 * 27,521   23.95 * -113,282 -113,282 43.00 
Sub Total-) 131,531 0 131,531 85.03 * 95,760   83.33 * -263,424 -263,424 100.00 

Internal Loads * * 
Lights 16,086 0 16,086 10.40 * 16,266   14.15 * 0 0 0.00 
People 6,354 6,354 4.11 * 2,891    2.52 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sub Total-) 22,441 0 0 22,441 14.51 * 19,157   16.67 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Sup. Fan Heat 724 0.47 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0    0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total — ) 153,971 0 0 154,695 100.00 * 114,917  100.00 * -263, 424 -263,424 100.00 

"HKLflo *"— 

Total Capacity Sens Cap. i Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfrn) Deg F Deg F Grains Deg F Deg F Grains Floor 4, 686 

Main Clg   12.9 154.7 114.0 5,090 75.1 62, ,7  67 .7 54.2  52.2  56.6 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0.0   0 .0 0.0  0.0   0.0 Roof 2,789 0  0 
Totals    12.9 154.7 Wall 4,280     476  11 

 UTATTUr COIL SELE ■PTTAW  — AIRFLOWS (cfm)- ■ ENGINEERING CHECKS--' - -TEMPERATURES lr\  (F) — 
Capacity Coil Ai .rfl  Ent Lvg Type   ( Pooling \ leating   Clg % OA 0.0 Type  Clg Htg 

(Mbh) (cfH i)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 1.09 SADB    54.3 115.6 
Main Htg   -263.4 5,090  68.0 115.6 Infil 1,627 1,627  Clg Cftn/Ton 394.82 Plenum  75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 5,090 5,090  Clg Sqft/Ton 363.50 Return  75.0 68.0 
Preheat    -0.0 5,090  68.0 54.1 Mincfm 0 0  Clg Btuh/Sqft 33.01 Ret/OA  75.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 5,090 5,090  No. People 14 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.09 F n BldTD 0.0 0.0 
Total     -263.4 Auxil 0 0  Htg Btuh/SqFt -56.22 Fn Frict 0.1. 0.0 
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System   2 Block RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 * MoA r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air —> 0ADB/W8/HR: 0/ 0/ 0.0 * 
* 

OADB: 0 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Spc ce Percnt * Space F eak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) % (Btuh) (*) * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * -34, 341 -34,341 10.72 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * -31, 168 -31,168 9.73 

Wall Cond 0 0 0 0.00 * 0 0.00 * -117, 322 -117,322 36.62 

Partition 0 0 0.00 * 0 0.00 * 853 -853 0.27 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * -136,678 -136,678 42.66 

Sub Total") 0 0 0 0.00 * 0 0.00 * -320,361 -320,361 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 0 0 0 0 0.00 t 0 0.00 * -320 361 -320,361 100.00 

-RKtHa  

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leavi ng DB/WB/HR Gross Total Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 5,529 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 3,632 0  0 
Totals    0.0 0.0 Wall 5, 164     581  11 

rmi   en c rTTnu__ _ _ fm\ __c U C T u c c n T Vtfi rucri/Q-- -TEMPERATURES 
Type  Clg 

(F)- 
Htg Capacity Coil Airfl  Ent Lvg Type Cooling  1 ieating Clg \  0A       0.0 

(Mbh) (cfffl)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 
Main Htg   -320.4 0   0.0 0.0 Infil 0 1,962 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfi» 0 0 Clg Btuh/Sqft 0.00 Ret/0A   0.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rra Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total     -320.4 Auxil 0 0 Htg Btuh/SqFt -57.94 f n Frict 0.0. 0.0 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL P[AK ******** 

Peaked at Time --> Mo/Hr: 0/ 0 * Mo/Hr: < )/o * Mo/Hr: 13/ 1 
Outside Air "> OA DB/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space ! >eak Coil Peak Percnt 
Sens.Hat, Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -6, 946   -6 ,946 5.76 
Wall Cond 0 0 0 0.00 * 0 0.00 * -25,062   -25,062 20.79 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -88, 558   -88,558 73.45 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -120, 567  -120,567 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00. * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 0 0 0 

ri r^Tinn 

0 0.00 * 0 0.00 * -120, 567  -120 ,567 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering j oe/wa/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai ns Deg F Deg F Grains Floor 1,280 

Main Clg   0.0 0.0 0.0 0 0.0 0. ,0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0, .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0, ,0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0 0.0 Wall 1,087 108  10 

 UCATTUP COIL SELI -AIRFLOWS (cfm)- -ENGINEERING CHECKS— "TEMPERATURES /r\  :U lUN  (FJ — 
Capacity Coil Airfl Ent Lvg Type ( Pooling 1 Seating Clg % OA 0.0 Type Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 125.0 
Main Htg   -120.6 1.' ?44  68.0 125.0 Infil 0 1,272 Clc 1 Cfm/Ton 0.00 Plenum 0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 1,944 Clg Sqft/Ton 0.00 Return 0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 1,944 No. People 0 Runarnd 0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Riti Exh 0 0 Htg Cfm/SqFt 1.52 Fn BldTD 0.0 0.0 
Total     -120.6 Auxil 0 0 Htc 1 Btuh/Sq Ft -94.19 Fn Frict o.o. 0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS ' 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0,400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.310 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.910 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.310 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 O.COO 0.148 0.810 0.837 0.400 0.000 159.7 35.60 

11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 155,7 34.67 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 154.5 34.42 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.81C 0.837 0.400 0.000 211.1 46.81 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 153.2 34.13 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.148 0.310 0.837 0.400 0.000 171.1 38.06 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 161.4 35.97 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Building 0.144 0.000 0.000 0.000 0.148 0.825 0.853 0.400 0.000 155.8 34.65 
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BUILDING AREAS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

BUILDING     AREAS 

Floor Total Exposed 
Number ]f Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate    Room Area Area Area Area /Rf Area Area /Ml Area 
Number Description   Fir  Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES  1 1    1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 I      231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1 I     459 .459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 1     334 334 330 0 0 0 0 11 19 49 
5 DAY ROOK 2ND FL  1 {              516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL  1 I              357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1 i      127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORK     1 I      506 506 0 0 0 0 506 28 12 197 
9 FIREMANS 00RI1    1 I      780 780 0 0 0 0 780 69 12 502 

...10 2ND FL OFFICE    1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES  1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER    1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK      1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM       1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL   1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL   i 357 357 0 0 0 0 0 49 12 366 
7 OFFICER        1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM     1 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM    1  ] 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE    i 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

11 PROVOST MARSHALL  1 182 182 0 0 0 0 182 23 13 148 
12 NCO          1 110 110 0 0 0 0 no 14 13 88 
13 GUARDS DORM     1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS        1  1 300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM     1  ] 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
REPLACE FLUORESCENT 8ALLASTS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value - 0.148 (Btu/Hr/Sq ft/F) 
Overall Wall U-Value = 0.447 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.334 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  8.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) =  12.45 (Btu/Hr/Sq Ft.) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
REPLACE FLUORESCENT 8ALLASTS 

SYSTEM  LOAD  PROFILE 

System Totais 

Percent  — Cooling Load -- Heating Load Cooling Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (%) (Btuh) (I) (Cfm) (*) 

0-5 0.6 6 41 -35,218 13 261 351.7 0 0 
5 - 10 1.3 20 127 -70,435 18 366 703.4 0 0 

10 - 15 1.9 0 0 -105,653 24 485 1,055.0 0 0 
15 - 20 2.6 0 0 -140,870 6 121 1,406.7 0 0 
20 - 25 3.2 7 45 -176,088 0 4 1,758.4 0 0 
25 - 30 3.9 0 0 -211,306 1 17 2,110.1 0 0 
30 - 35 4.5 9 60 -246,523 2 36 2,461.7 0 0 
35 - 40 5.2 4 26 -281,741 0 9 2,813.4 0 0 
40 - 45 5.8 11 72 -316,958 3 56 3.165.1 0 0 
45 - 50 6.4 0 0 -352,176 32 637 3,516.8 0 0 
50 - 55 7.1 0 0 -387,393 0 0 3,868.4 0 0 
55 - 60 7.7 5 35 -422,611 0 0 4,220.1 0 0 
60 - 65 8.4 5 35 -457,829 0 0 4,571.8 0 0 
65 - 70 9.0 0 0 -493,046 0 0 4,923.5 0 0 
70- 75 9.7 0 0 -528,264 0 0 5,275.1 100 1,070 
75 - 80 10.3 2 15 -563,481 0 0 5,626.8 0 0 
80 - 85 11.0 0 0 -598,699 0 0 5,978.5 0 0 
85 - 90 11.6 0 0 -633,917 0 0 6,330.2 0 0 
90 - 95 12.2 6 37 -669,134 0 0 6,681.8 0 0 
95 - 100 12.9 23 145 -704,352 0 0 7,033.5 0 0 
Hours Off 0.0 0 8,122 0 0 6,768 0.0 0 7,690 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 



Trane Air Conditioning Economics V 600 

8y: Trane Customer Direct Service Network PAGE   10 

8UILDING TEMPERATURE PROFILES - ALTERNATIVE 1 

REPLACE FLUORESCENT BALLASTS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number -- 

Range 112        3 

(F) 

Max. Temp. 83.0   92.2   94.1   92.7 

Mo./Hr. 7 23   8 24   8 24   8 21 
Day Type 4        111 

  Number of Hours 

Above 100 0       0 0 0 

95-100 0        0 0 0 

90-95 0     714 1,240 1.220 

85-90 0 1,199 1,377 68Ö 

80 -   85 441 1,015 311 827 

75 -   80 2,329     474 744 253 

70 -   75 752     661 187 404 

65 -   70 610 2,091 2,160 288 

60 -   65 364 1,459 1,502 408 

55 -   60 1,209     491 518 530 

50 -    55 610     656 721 919 

Below 50 2,445        0 0 3,231 

Min. Temp. 36.0   55.0 55.0 30.0 

Mo./Hr. 2 10   1 16 1 13 2 10 

Day Type 5        3 3 4 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

0 N T H L Y  ENERGY  CONSUMPTIO 

ELEC DE'iAND HOT WTR HOT H OMNO 
Off Peak On Peak On Peak On Peak 

(kWh) (klv; (Therm) (Thrm/hr) 

2,936 16 778 3 
2,702 16 736 3 
3,269 16 482 3 
2,842 16 162 3 
3,220 16 0 0 
4.536 35 0 0 
5.74J 36 0 0 
4.773 55 .  0 0 
2,427 34 0 0 
3,:24 16 66 3 
2,842 16 319 3 
2,84 4 16 629 3 

41.807 36 3,173 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building Energy Const-motion :   40,013 (Btu/Sq Ft/Year)       Floor Area :    11,495 (Sq Ft) 
Source Energy Consumption  :   74,043 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

EQUIPMENT     ENERGY     C 0 N S U H P T I 0 

Ref Equip -— Mont hiy Consumption 

Nun Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2982 2698 3266 2840 3124 3124 2840 3266 2840 3124 2840 2840 35,782 

PK 15,5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 15.5 

1 MISC LO 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LO 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LO 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH2D 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 «ISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR- -CLD COND C ;OMP <] .5 TONS 
ELEC 0 0 0 0 0 1157 2512 1243 0 0 0 0 4,912 
PK 0.0 0.0 0.0 0.0 0.0 17.2 17.9 17.3 16.7 0.0 0.0 0.0 17.9 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 95 245 103 0 0 0 0 443 
PK 0.0 0.0 0.0 0.0 0.0 1.2 1.7 1.3 0.8 0.0 0.0 0.0 1.7 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 0 64 60 61 0 0 0 0 185 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

I EQ4003 FC ( :ENTRIF. FAN C.V. 
ELEC 0 0 0 0 96 96 87 100 87 0 0 0 466 
PK 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.4 

2 E04381 PROPELLER FAN 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST . HOT WATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

P H0TH20 778 736   482   162    0 0 0 0 0 66 319 629 3,173 
PK 3.2 3.2   3.2   3.2   0.0 0.0 0.0 0.0 0.0 3.2 3.2 3.2 3.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 4 4    3    2    0 0 0 0 0 0 2 4 20 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    35.6  (kW) 
Yearly Time of Peak 15 (hrj  7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW) (I) 

Cooling Equipment 

1       EQ1161 AIR-CLD COND COMP <15 TONS               19.6 55.17 

Sub Total 19.6 55.17 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SJMNAFION OF FAN ELECTRICAL DEMAND         0.4 1.22 

Sub Total 0.4 1.22 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 15.5 43.61 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 15.5 43.61 

Grand Total 35.6 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Eulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-inin./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Sinulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   15:28:54  1/27/94 
Dataset Name: CB400B .TM 
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AIRFLOW - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfi) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

5,028 
0 
0 

5,028 

5,028 
0 

1,944 
6,972 

6.655 

6,655 

1,627 
1,962 
1,272 
4,861 

CAPACITY - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Cooling 
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System System Capacity Capacity Capacity 
Number  Type Tons) (Tons) Tons 

Totals Capacity Capacity Capacity 
(Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating 
Reheat Humidif. Opt. Vent   Heating 

Capacity Capacity Capacity   Totals 
(Btuh)  (Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Total; 

12.6 0.0 0.0 12.6 -263,424 
0.0 0.0 0.0 0.0 -320,361 
Ö.0 0.0 0.0 0.0 -120,567 

12.6 0.0 0.0 12.6 -704,352 

-263,424 
-320,361 
-120,567 
-704,352 

The building peaked at hour 16 month 7 with a capacity of  12.5 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

- E N 

Percent 

G I N E E RING CHECK s  

— Heat uuuimy mg 
System Hain/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 

Number Auxiliary Type Air Sa Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main PTAC 0.00 1.07 398.4 371.2 32.32 1.07 -56.22 4,686 

2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -57.94' 5,529 

3 Main UH 0.00 0.00 0.0 0.0 0.00 1.52 -94.19 1,280 
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Systen 1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr; 13/ 1 

Outside Air —> OADB/WB/HR: 91/ 73/ 98.0 * 
* 

OADB: 91 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space f 'eak Coil Peak Percnt 
Sen is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 20,448 0 20,448 13.50 * 20,448 18.19 * "26, 370   -26,370 10.01 

Glass Solar 15,990 0 15,990 10.56 * 15,971 14.21 * 0      0 0.00 

Glass Cond 5,083 0 5,083 3.36 * 5, ,178 4.61 * -25,537   -25,537 9.69 

Wall Cond 25,132 0 25,132 16.59 * 26,404 23.49 * -97,381   -97,381 36.97 
Partition 237 237 0.16 * 237 0.21 * ■853     -853 0.32 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 63,925 63,925 42.20 * 27, ,521 24.49 * -113,282  -113,282 43.00 

Sub Total-) 130,816 0 130,816 86.36 * 95, 760 85.21 * -263, 424  -263,424 100.00 
Internal Loads * * 

Lights 13,584 0 13,584 8.97 * 13, ,735 12.22 * 0       0 0.00 
People 6,354 6,354 4.20 * 2, ,891 2.57 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 19,938 0 0 19,938 13.16 * 16, 627 14.79 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air i; 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 715 0.47 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
QV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total-) 150,754 0 0 151,469 ICO.00 * 112, 387 100.00 * -263, 424  -263,424 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 3 0B/W3/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 4,686 

Main Clg   12.6 151.5 111.5 5,028 75.1  62 .8  68 .1 54.4 52.4 57.0 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 Roof 2,789 0  0 
Totals    12.6 151.5 Wall 4,280     476  11 

rmi   en ( rrTTrikj . "I nhio /«  ckipikiccDTU^ rucfve  -TEMPERATURES 
Type  Clg 

(F)- 
Htg Capacity Coil Airfl Ent Lvg Type   Cooling  1 Heating Clg % OA 0.0 

(Mbh) (cfn)  Deg F Oeg F Vent 0 0 Clg Cfra/Sqft 1.07 SADB    54.5 116.1 
Main Htg   -263.4 5,028  68.0 116.1 Infil 1,627 1,627 Clg Cfm/Ton 398.36 Plenum  75.0 68.0 
Aux Htg    0.0 0   0.0 0,0 Supply 5,028 5,028 Clg Sqft/Ton 371.24 Return  75.0 68.0 
Preheat    -0.0 5,028  68.0 54.3 Miner») 0 0 Clg Btuh/Sqft 32.32 Ret/OA  75.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 5,028 5,028 No. People 14 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF t 1.07 Fn BldTD 0.0 0.0 
Total     -263.4 Auxil 0 0 Htg Btuh/SqFt -56.22 Fn Frict 0.1. 0.0 
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System   2 Block RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 0 ! o * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 0/ 0/ 0. 0 * 

* 
0AD8: 0 * 

* 
0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 Peak Coil Peak Percnt 
Ser is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh.) (Btuh) (*) * (Btuh) {%) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * -34 ,341   -34,341 10.72 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -31, ,168   -31,168 9.73 
Wall Cond 0 0 0 0.00 * 0 0.00 * -117,322  -117,322 36.62 
Partition 0 0 0.00 * 0 0.00 * ■853     -853 0.27 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -136, 678  -136,678 42.66 
Sub Total--) 0 0 0 0.00 * 0 0.00 * -320, ,361  -320,361 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
People 0 0 0.00 * 0 0.00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total") 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Keat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total — ) 0 0     0 o :.co * 0 0.00 * -320, 361  -320,361 

AHTAT. 

100.00 

Total Capacity Sens Cap. i Coil Airfl 
LLLW 1 I Uli 

Ent erinc J DBAiS/HR Leav ing DB/WB/HR 
 HKLHCl  

Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (ein) Deg F Deg F Grains Deg F Deg F Grains Floor 5,529 

Main Clg   0.0 0.0 0.0 0 0.0 0. 0   ö .0 0.0 0.0 0.0 Part 330 
Aux Clg   0.0 0.0 0.0 0 0.0 0. 0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. 0   0 .0 0.0 0.0 0.0 Roof 3,632 0  0 
Totals    0.0 0.0 

rrm en [ fm)- 

Wall 5,164     581  11 

-TEMPERATURES (F) — HinrLuno (V —uiuinccrunu i/ncono— 

Capacity Coil Ai irfl  Ent Lvg Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
(Hbh) (cf«i)  Deg F Deg F Vent 0 0 Clg Cfm/Sqfl 0.00 SAD8    0.0 68.1 

Main Htg   -320.4 0   0.0 Ö.0 Infil 0 1,962 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Tor l 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rin Exh 0 0 Htg Cfm/SqFI V 0.00 Fn BldTD 0,0 0.0 
Total     -320.4 Auxil 0 0 Htg Btuh/SqFt -57.94 Fn Frict 0.0. 0.0 
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System   3 Blcck UH - UNIT HEATERS 

m**************** nttn  COOLING COIL PEAK ******************************** CLG i PACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 0/ 0 * MoA r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air -> 0AD8/WB/HR: 0/ 0/ 0.0 * 0ADB:  ( ) * 
* 

OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens. Hat. Sensible Latent Total Of Tot * Sensit le Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * -6,946   -6,946 5.76 

Wall Cond 0 0 0 0.00 * 0 0.00 * -25,062   -25,062 20.79 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * -88, 558   -88,558 73.45 

Sub Total") 0 0 0 0.00 * 0 0.00 * -120,567  -120,567 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 0 0 0.00 * 0 0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total") 0 0 0 0 0.00 * 0 0.00 % 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 t 0 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 t 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.Ö0 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
4 

0.00 0 0.00 

Grand Total — ) 0 0 0 

r 1 TAT T.11I 

0 0.00 * 0 0.00 * -120, 567  -120 567 100.00 

Total Ca pacity Sens Cap. Coil Airfi Entering DB/W8/HR ■ Leaving 0B/WB/HR Gross Total   Glas s (sf) (*) 
(Tons) (Hbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,280 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 v 

Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0 0.0 Wall 1,087 108  10 

nrm on -1 (1HC /,. *ml — rklfUklCTDTWC CHECKS- 
CO 

-TEMPERATURES 
Type  Clg 

If)-— 

Capacity Coil Airfl Ent Lvg Type Cooling Seating Clg %  0A 
\l 1 

Htg 

(Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 125.0 

Main Htg   -120.6 1, 944  68.0 125.0 Infil 0 1,272 Clg Cfm/Ton 0.00 Plenum 0.0 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 0 1,944 Clg Sqft/Ton 0.00 Return 0.0 68.0 

Preheat     0.0 0   0.0 0.0 MincfiB 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 1,944 No. People 0 Runarnd 0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.52 Fn BldTD 0.0 0.0 
Total     -120.6 Auxil 0 0 Htg Btuh/SqFt -94.19 Fn Frict 0.0. 0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

BUILDING  U-VALUES 

■— Room U-Val ues —- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Susiiir Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
S DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0,000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM o.oco 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 
Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
System 1 Total/Ave. 0.144 0.000 0.000 0.000 0,148 0.810 0.837 0.400 0.000 159.7 35.60 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 157.9 35.17 
2 GUARD OFFICER O.OCO 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 177.0 38.53 
3 CELL SLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0,837 0.400 0.000 107.2 23.23 
4 DAY ROOM 0,144 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 268.1 63.86 
5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.400 0.000 187.1 40.73 
6 DAY ROOM 2ND FL c.eoi 0.000 0.000 0.000 0.000 0.810 0.337 0.400 0.000 153.0 33.27 
7 OFFICER 0.000 0,000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 256.5 56.75 
8 GUARDS DORM 0.000 0,000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 98.2 22.09 
9 FIREMANS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 133.0 29.70 
10 2ND FL OFFICE 0.000 0,000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 221.8 49.16 

Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 159.7 35.60 
11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 155.7 34.67 
12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 154.5 34.42 
13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 211.1 46.81 
14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 153.2 34.13 

Zone 2 Total/Ave. 0.000 0.000 0,000 0.000 0.148 0.810 0.837 0.400 0.000 171.1 38.06 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.148 0.810 0.837 0.400 0.000 161.4 35.97 

15 TRUCK ROOM 0.000 0,000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.400 0.000 117.5 25.50 
Building 0.144 0.000 0.000 0,000 0.148 0.825 0.853 0.400 0.000 155.8 34.65 
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BUILDING AREAS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

3 U I L D I N G  AREAS 

Floor Total Exposed 

Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplii Zc tS Room Area Area Area Area /Rf Area Area /HI Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (%) (sqft) 

1 GRND FL OFFICES I 1 .1,156 1,156 0 0 0 0 1,156 124 11 956 

2 GUARD OFFICER 1 1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK 1 1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM 1 1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROQM 2ND CL i 1 516 516 0 0 0 0 0 71 10 658 

6 DAY ROOM 2ND r
L 1 \ 357 357 0 0 0 0 0 49 12 366 

7 OFFICER 1 1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DOR« i i 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DOR* 1 1 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE 1 i I 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES 1 1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER i 1 231 231 0 0 0 0 0 23 8 278 
3 CELL 8LCCK I 1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM i 1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL i i 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOK 2ND FL i 1 357 357 0 0 0 0 0 49 12 366 
7 OFFICER i 1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DOR* i 5 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORK i 1 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE J. 1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,78"? 476 11 3,804 

11 PROVOST MARSHALL 1 
i 1 182 182 0 0 0 0 182 23 13 148 

12 NCO 1 1 110 110 0 0 0 0 110 14 13 88 
13 GUARDS DORM 1 1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS 1 1 300 300 0 0 0 0 300 28 ,10 238 

Zone 2 Total /Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM 1 1 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value - 0.143 (Btu/Kr/Sq Ft/F) 
Overall Wall U-Value = 0.447 (Btu/Kr/Sq Ft/F) 
Overall Building U-Value = 0.334 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  8.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  12.45 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAJ PROFILE - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

System Totals 

S Y S T E H  LOAD PROFILE 

Percent —- Cool ing Load     Heating Load 

Design Cap. Hours Hours Capacity Hours Hours 

Lc iad (Toni W (Btuh) (%) 

0 - 5 0.6 16 96 -35,218 13 257 
5 - 10 1.3 7 45 -70,435 19 370 

10 - 15 1.9 0 0 -105,653 23 466 
15 - 20 2.5 0 0 -140,870 7 140 
20 - 25 3.2 7 45 -176,088 0 0 
25 - 30 3.8 4 22 -211,306 0 4 
30 - 35 4.4 7 42 -246,523 2 37 
35 - 40 5.0 8 49 -281,741 1 20 
40 - 45 5.7 7 45 -316,958 1 21 
45 - 50 6.3 0 0 -352,176 34 677 
50 - 55 6.9 2 15 -387,393 0 0 
55 - 60 7.6 6 35 -422,611 0 0 
60 - 65 8.2 3 20 -457,829 0 0 
65 - 70 8.5 0 0 -493,046 0 0 
70 - 75 9.5 L. 15 -528,264 0 0 
75 - 80 10.1 0 0 -563,482 0 0 
80 - 85 10.7 0 0 -598,699 Ö 0 
85 - 90 11.4 0 0 -633,917 0 0 
90 - 95 12.0 6 37 -669,134 0 0 
95 - 100 12.6 24 145 -704,352 0 0 

— Cooling Airflow   Heating Airflow   
Cap.  Hours Hours      Cap.  Hours Hours 
(Cfi)   (I) (Cfn)   (t) 

348.6 0 0 
697.2 0 0 

1,045.8 0 0 
1,394.4 0 0 
1,743.0 0 0 
2,091.6 0 0 
2.440.2 0 ■ 0 

2,788.8 0 0 
3,137.4 0 0 
3,486.0 0 0 
3,834.6 0 0 
4,183.2 0 0 
4,531.8 0 0 
4,880.4 0 0 
5,229.0 100 1,070 

5,577.6 0 0 
5,926.2 0 0 
6,274.8 0 0 
6,623.4 0 0 
6,972.0    0   0 

Hours Off   0.0    0 8,149 0    0 6,768       0.0    0 7,690 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 

REPLACE FLUORESCENT FIXTURES 

BUILDING     TEMPERATURE    PROFILES 

Temperature   Zone Number 

Range 112       3 

(F) 

Max. Temp.        83.0   91.8   93.7   92.3 

Mo./Hr. 7 23   8 23   8 23   8 24 

Day Type 4       111 

Above 100 0 0 0        0 

95 - 100 0 0 0        0 

90-95 0 594 1,232 1,147 

85-90 0 1,283 1,375     485 

80 -   85 441 1.046 321 1,080 

75 -   80 2,325 438 744     260 

70 -   75 739 663 170     376 

65 -    70 619 2,105 2,146     324 

60 -   65 356 1,462 1.4<>7     28^ 

55 -   60 1,213 508 5^9     603 

50 -   55 5S3 656 726     912 

Below 50 2,479 0 0 3,279 

Min. Temp. 35.9 55.0 55.0   30.0 

Mo./Hr. 2   ' 1 16 1 13   2 10 

Day Type 5 5 3       4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

0 N T H L Y  ENERGY  CONSUMPTIO 

ELEC DEMAND HOT WTR HOT N DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

2,522 13 784 3 
2,282 13 741 3 
2,761 13 489 3 
2,400 13 171 3 
2,733 14 0 0 
3,961 31 0 0 
5,223 33 0 0 
4,167 32 0 0 
2,484 31 0 0 
2,638 13 68 3 
2,400 13 327 3 
2,402 13 635 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 35,973     33   3,215      3 

8uilding Energy Consumption :   38,654 (Btu/Sq Ft/Year)       Floor Area =    11,495 (Sq Ft) 
Source Energy Consumption  :   69,343 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

EQUIPMENT  ENERGY  CONSUMPTION 

Ref Equip    -  Monthly Consumption  — - 
Num Code      Jan   Feb  Mar   Apr   May  June  July   Aug   Sep   Oct   Nov   Dec Total 

0   LIGHTS 
ELEC 
PK 

2518      2278      2758      2398      2638       2638      2398      2758      2398      2638      2398      2398 
13.1       13.1       13.1       13.1       13.1       13.1       13.1       13.1       13.1       13.1       13.1       13.1 

30,216 
13.1 

1   MISC LD 
ELEC 
PK 

0 0 0 0 0 0 0 0 0 0 0 0 
0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 
0.0 

2   MISC LD 
GAS 
PK 

000000000000 
0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0    0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0    0    0    0    0 
.0   0.0   0.0   0.0   0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0    0    0    0    0    0    0    0    0    0    0    0 
0.0   CO   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

5 MISC LD 
P H0TH20 
PK 

0    0    0    0    0    0    0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

6 «ISC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

o 
0.0 

0   c 
0.0   0.0 

0    0 
0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
ELEC 
PK 

AIv-CLD COND COMP <15 TONS 
0    0    0    0    0  1081  2441  1160    0    0    0    0 

0.0   0.0   0.0   0.0   0.0  16.8  17.5  17.0  16.3   0.0   0.0   0.0 
4,683 
17.5 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 0 

0.0   0.0   0.0   0.0 
89 

1.0 
238 
1.6 

96 
1.2 

0 
0.7 

0 
0.0 

0 
0.0 

0 
0.0 

422 
1.6 

1 EQ5303 CONTROLS 
ELEC        0    0    0    0    0    58   60    54    0    0    0    0 
PK        0.0   0.0   0.0   0.0   0.0   0.3   0.3   0.3   0.3   0.0   0.0   0.0 

172 
0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0   95 
PK        0.0   0.0   0.0   0.0   0.4 

95    86    99    86    0    0    0 
0.4   0.4   0.4   0.4   0.0   0.0   0.0 

461 
0.4 

2 EQ4381 PROPELLER FAN 
ELEC        0    0    0    0    0 
PK        0.0   0.0   0.0   0.0   0.0 

0    0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

EQ2102 PURCHASED DIST. HOT WATER 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

P H0TH20 
PK 

784 
3.2 

741   489   171    0 
3.2   3.2   3.2   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

68 
3.2 

327 
3.2 

635 
3.2 

3,215 
3.2 

1 EQ5020 
ELEC 
PK 

4 
0.0 

HEAT HATER CIRC. PUMP C.V. 
4    3    2    0 

0.0   0.0   0.0   0.0 
0 

0.0 
o 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
2 

0.0 
4 

0.0 
20 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    32.8 (kK.j 
Yearly Time of Peak 15 (hr) 7 (rao) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Nase Equipment Description    (kW) {%} 

Cooling Equipment 

1      miil AIR-CLD COND COMP <15 TONS             19.2 58.69 

Sub Total 19.2 58.69 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.4 1.31 

Sub Total 0.4 1.31 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 13.1 40.00 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 13.1 40.00 

Grand Total 32.8 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** ! R A C E  6 0 0  ft N A L Y S I S ** 
** ** 

** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 400 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40,2 (dag) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 5uib: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.08S2 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: Kay    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15:47: 7  1/27/94 
C8400B .TM 
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AIRFLOW - ALTERNATIVE 3 
COMBINED ECOS 

T E M S 
)n Airflow (Desk 

U n rl A K I - 

Quantities) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(CfmJ 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 
3 UH 

Totals 

0 
0 
0 
0 

3,245 
0 
0 

3,245 

3,245 
0 

916 
4,161 

4,315 
0 
0 

.  4,315 

1,070 
1,291 

663 
3,024 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 3 
COMBINED ECOS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAD 
3 UH 

Totals 

8.5 
0.0 
0.0 
8.5 

0.0 
0.0 
Ö.0 
0.0 

0.0 
0.0 
0.0 
0.0 

8.5 -133,581 
0.0 -165,534 
0.0 -56,839 
8.5 -355,953 

-133,581 
-165,534 
-56,839 

-355,953 

The building peaked at hour 16 month 7 with a capacity of   8.3 tons 

ENGINEERING CHECKS 
COMBINED ECOS 

ALTERNATIVE 3 

ENGINEERING  CHECKS 

System 
Number 

Main/ 
Auxiliary 

1 Main 
2 Main 
3 Main 

System 
Type 

PTAC 
RAD 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq ft 

0.69 
0.00 
0.00 

-- Cooling   
Cfm/   Sq ft 
Ton   /Ton 

381.1 
0.0 
0.0 

550.4 
0.0 
0.0 

Btuh/ 
Sq ft 

21.80 
0.00 
0.00 

--- Heating — 
Cfm/   Btuh/ 

Sq ft   Sq ft 

0.69 
0.00 
0.72 

-28.51 
-29.94 
-44.41 

floor Area 
Sq ft 

- 4,686 
5,529 
1,280 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -) 1 Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air -) OADB/WB/HR: 91/ 73/ 98.0 * 

* 
0AD8: 91 * 

* 
0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 3eak Coil Peak Percnt 

Sens.Hat.  i Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh) (V) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 12,802 0 12. ,802 12.53 * 13,334 18.14 * -18,204 -18,204 13.63 

Glass Solar 15,990 0 15 ,990 15.65 * 16,039 21.82 * 0 0 0.00 

Glass Cond 5,023 0 5, ,023 4.92 * 5,189 7.06 * -25,537 -25,537 19.12 

Wall Cond 3,790 0 3, ,790 3.71 * 3,869 5.26 * -14, ,458 -14,458 10.82 

Partition 237 237 0.23 * 237 0.32 * ■853 -853 0.64 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 44,057 44. 057 43.12 * 18,302 24.90 * -74,528 -74,528 55.79 

Sub Total-) 81,899 0 81, ,899 80.16 * 56,969 77.51 * -133, ,581 -133,581 100.00 

Internal Loads * * 

Lights 13,4=54 0 13, 494 13.21 * 13,658 18.58 * 0 0 0.00 

People 6,320 6| 320 6.19 * 2,868 3.90 * 0 0 0.00 

Misc ö (\ 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 19,814 0 0 19, 814 19.39 * 16,526 22.49 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Outside Air ,■•> 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 462 0.45 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat PkuD 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass c 0 0 0.00 * 0.00 * 0 0.00 

Grand Total-) 101,713 0 0   102, 

ING CDIL SELECTION 

174 100.00 * 73,495 100.00 * -133, 581 -133,581 

-ADCAC  

100.00 

LL".-L HktHa  

Total Capacity Ser :S Cao. 1 Coil Airfl Entering DB/HB/HR Leaving DB/W8/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh)   i [«ah) (cfo) Deg F Deg F Grains Deg F Deg F Grains Floor 4, 686 

Main Clg   8.5 102.2 72.7 3,245 75.1 63 .0  69 .0 54.1  52.1 56.4 Part 330 
Aux Clg   0.0 0.0 0.0 o ■ 0.0 0 .0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0, .0   0.0 0.0  0.0 0.0 Roof 2,789 0  0 
Totals    8.5   102.2 

r u/»Turrrm 

Wall 4, 280     476  11 

UU1L JLLLtU -HIIULUWO itiia; ICIirtRHIUKLO (') 
Capacity Coil Airfl Ent Lvg Type ( Pooling t Seating  Clg %  OA 0.0 Type  Clg Htg 

(Mbh) (cfi) Deg f Deg F Vent 0 0  Clg Cfm/Sqfl t 0.69 SADB    54.2 105,8 
Main Htg   -133.6 3,245 68.0 105.8 Infil 1,070 1,070  Clg Cfm/Ton 381.12 Plenum  75.0 68.0 
Aux Htg    0.0 0 0.0 0.0 Supply 3,245 3,245  Clg Sqft/Ton 550.35 Return  75.0 68.0 

Preheat    -0.0 3,245 68.0 54.1 Mincfffl 0 0  Clg Btuh/Sqft 21.80 Ret/OA  75.0 68.0 
Reheat     0.0 0 0.0 0.0 Return 3,245 3,245  No. People 14 Runarnd 75.0 68.0 

Humidif     0.0 0 0.0 0.0 Exhaust 0 0  Htg %  OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 0.69 F n BldTD 0.0 0.0 
Total     -133.6 Auxil 0 0  Htg Btuh/Sqi :t -28.51 F n Frict 0.1 0.0 
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System Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> flo/Hr: 0/ 0 * Mo/Hr: 3/ 0 * Mo/Hr: 13/ 1 
Outside Air --) OADB/WB/HR: 0/ 0/ 0 0 * 

* 
0ADB: 0 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Late nt To tal Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuhj (Bt uh! * (Btuh) {%) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 r 0 0.00 * 0 0.00 * -26 174 -26 ,174 15.81 
Glass Solar 0 0 Ü 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -31 168 -31 ,168 18.83 
Nail Cond 0 0 0 0.00 * 0 0.00 * -17 419 -17,419 10.52 
Partition 0 0 0.00 * 0 0.00 * •853 -853 0.52 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0.00 * 0 0.00 * -89,919 -89,919 54.32 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -165 534 -165 ,534 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 ö 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air o G 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
* 

0.00 * 
* 
* 

0 0.00 

Grand Total") 0 0 

T^r- rm 

0 

PI TAT Tfllt 

0 0.00 0 0.00 -165,534 -165 534 100.00 

Total Capacity 
vUJLJLila VU1 

Sens Cap. Coil Ai -fl   Entering DB/WB/HR Leaving DB /WB/HR Gross Total 
•HKtHS  

Glass (sf) (*) 
(Tons) (Mbh! (Mbh) (Cfiil) Deg F Deg F Grains Deg F Deg F Grains Floor 5, 329 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Part 53C 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Roof 3,632 0  0 
Totals    0.0    0.0 

A T nr 

flail 5, 64 58 1 11 

(F)~- HiKfLUWi \Z\Kj- —cruunccninü i»ntui\o-- -itnrtKHiUKts 
Capacity Coil Airfl  Ent Lvg Type Cooling Heating Clg % 0A 0.0 Type Clg Htg 

(Mbh) (cfu)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8 0.0 68.1 
Main Htg   -165.5 0   0.0 0.0 Infil 0 1,291 Clg Cfm/Ton 0.00 P enura 0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Tor 0.00 Re "turn 0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 
Reheat      0.0 0-   0.0 0.0 Return 0 0 No. People 0 Ri jnarnd 0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % 0A 0.0 Fr l MtrTD 0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fr i BldTD 0.0 0.0 
Total     -165.5 Auxil 0 0 Htg Btuh/SqFt -29.94 Ft l Frict 0.0 0.0 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -) Mo/Hr: 0/ 0 * Mo/Hr: )/o * Mo/Hr: 13/ 1 
Outside Air -> 0A0B/WB/HR: 0/ 0/ 0 0 * 

* 
0AD8: 0 * 

* 
OADB: 4 

Space Ret. A ir Ret. Air Net F ercnt * Space Percnt * Space 3eak Coil Peak Percnt 
Sen s.Rat. Sensib le Latent To tal Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (8tL h) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0 00 * 0 0.00 * -6 946    -6,946 12.22 
Wall Cond 0 0 0 0 00 * 0 0.00 * -3 721    -3,721 6.55 
Partition 0 0 0 00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0 00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0 00 * 0 0.00 * -46 171   -46 ,171 81.23 
Sub Total--) 0 Ü 0 0 00 * 0 0.00 * -56 839   -56 ,839 100.00 

Internal Loads * * 
Lights 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
People 0 0 0 00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0 00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0 00 * 0.00 * 0 0.00 
Duct Heat Pkua 0 0 0 00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0 00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0 00 * 0.00 * 0 0.00 
Terminal Bypass Q 0 0 0 00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 0 0 

•Mil THA r-m 

0 0 0.00 * 0 0.00 * -56 839   -56 839 100.00 

c JL:
LI:\ü I,UJ, . ocLtuiun  AKtAs- 

Total Ca pacity Sens Cap Ceil Ai ■fl Entering DB/W8/HR Leaving OB/WB/HR Gross Total   Glass (si (*) 
(Tons) (Mbh) (Mbh) (cfrn) Deg F Deg F Grains Deg F Deg F Grains Floor 1,280 

Main Clg   0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 o 0.0 0.0 0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0    0.0 

urATTur rmi   en crTrnki-. 

Wall 

CHECKS" 

1,087 108  10 

HIRTLUHO 11.1 Hi; uiuinttmnu i tnrtKHiuKta \t) 

Capacity Coil A lrfl  En t Lvg Type Cooling Heating Clg %  OA 0.0 Type Clg Htg 
(Mbh) (cfrn)  Oeg f Oeg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 125.0 

Main Htg   -56.8 ?16  68 0 125.0 Infil 0 663 Clg Cfm/Ton 0.00 Plenum 0.0 68.0 
Aux Htg    0.0 0   0 0 0.0 Supply 0 916 Clg Sqft/Ton 0.00 Return 0.0 68.0 
Preheat     0.0 0   0 0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.0 
Reheat      0.0 0   0 0 0.0 Return 0 916 No. People 0 R-unarnd 0.0 68.0 
Humidif     0.0 0   0 .0 0.0 Exhaust 0 0 Htg %  OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent     0.0 0   0 0 0.0 Rm Exh 0 0 Htg Cfm/Sqft 0.72 Fn BldTD 0,0 0.0 
Total     -56.8 Auxil 0 0 Htg Btuh/SqFt -44.41 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
COMBINED ECOS 

BUILDING  U-VALUES 

— Room U-Val U8S --- Room Room 

(Btu/hr/sqft/F) Mass Capac. 

Room Sunirar Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.037 0.310 0.837 0.059 0,000 160.9 35.77 

2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 179.9 39.11 

3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 108.9 23.57 

4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 263,4 63.94 

5 DAY ROOK 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.83:' 0.059 0.000 190.2 41.35 

6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 155.5 33.76 

7 OFFICER 0.000 c.ooo 0.000 0.000 0.148 0.810 0.837 0.059 0.000 260.2 57.50 

8 GUARDS DORM o.coo 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 ' 99.2 22.28 

9 FIREMANS DORK 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 134.6 30.01 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.857 0.059 0,000 225.0 49.79 

Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.837 0.059 0.000 161.9 36.04 

System 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.337 0.059 0.000 161.9 36.04 

1 GRND FL OFFICES 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.059 0.000 160.9 35.77 

2 GUARD OFFICER 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 179.9 39.11 

3 CELL BLOCK 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 108.9 23.57 

4 DAY ROOM 0.144 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 268.4 63.94 

5 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 190.2 41.35 

6 DAY ROOM 2ND FL 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.059 0.000 155.5 33.76 

7 OFFICER 0.000 0.000 0.000 0.000 0.148 0,810 0.837 0.059 0.000 260.2 57.50 

8 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 99.2 22,28 

9 FIREMANS DGRM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 134.6 30.01 

10 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 225.0 49.79 

Zone 1 Total/Ave. 0.144 0.000 0.000 0.000 0.102 0.810 0.837 0.059 0.000 161.9 36.04 

11 PROVOST MARSHALL 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 157.6 35.06 

12 NCO 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 156.5 34.81 

13 GUARDS DORM 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 214.0 47.40 

14 TOILETS 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 155.1 34.51 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.148 0.810 0.837 0.059 0.000 173.4 38.51 

System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.113 0.810 0.837 0.059 0.000 163.6 36.42 

15 TRUCK ROOM 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 

System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.968 1.008 0.059 0.000 119.4 25.87 

Building 0.144 0.000 0.000 0.000 0.108 0.825 0.853 0.059 0.000 158.0 35.09 
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BUILDING AREAS - ALTERNATIVE 3 
COMBINED ECOS 

Ü I L D I N 6  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate ROOF! Ares Area Area Area /Rf Area Area /Wl Area 
Number Description Fir RIB (sqft) (sqft; (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 GRND FL OFFICES 1 1,156 1,156 0 0 0 0 1,156 124 11' 956 
2 GUARD OFFICER 1 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK 1 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM 1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL 1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND ft 1 557 357 0 0 0 0 0 49 12 366 
7 OFFICER i 12? 127 0 0 0 0 127 28 12 197 
8 GUARDS DORK i 

i 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM i 780 780 0 0 0 0 780 69 12 502 

10 2ND FL OFFICE 1 220 220 0 0 0 0 220 41 13 285 
Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
System 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 

1 GRND FL OFFICES 1 1 1,156 1,156 0 0 0 0 1,156 124 11 956 
2 GUARD OFFICER i ] 231 231 0 0 0 0 0 23 8 278 
3 CELL BLOCK 1 i 459 459 0 0 0 0 0 34 10 316 
4 DAY ROOM i 1 334 334 330 0 0 0 0 11 19 49 
5 DAY ROOM 2ND FL 1 1 516 516 0 0 0 0 0 71 10 658 
6 DAY ROOM 2ND FL i l 357 357 0 0 0 0 0 49 12 366 
7 OFFICER i 1 127 127 0 0 0 0 127 28 12 197 
8 GUARDS DORM . i 506 506 0 0 0 0 506 28 12 197 
9 FIREMANS DORM i i 780 780 0 0 0 0 780 69 12 502 
10 2ND FL OFFICE i 1 220 220 0 0 0 0 220 41 13 285 

Zone 1 Total/Ave. 4,686 330 0 0 0 2,789 476 11 3,804 
11 PROVOST MARSHALL 1 1 182 182 0 0 0 0 182 23 13 148 
12 NCO 1 1 110 no 0 0 0 0 110 14 13 88 
13 GUARDS DORM 1 1 251 251 0 0 0 0 251 41 12 306 
14 TOILETS 1 i 300 300 0 0 0 0 300 28 10 238 

Zone 2 Total/Ave. 843 0 0 0 0 843 105 12 779 
System 2 Total/Ave. 5,529 330 0 0 0 3,632 581 11 4,583 

15 TRUCK ROOM 1 1 1,280 1,280 0 0 0 0 0 108 10 979 
Zone 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
System 3 Total/Ave. 1,280 0 0 0 0 0 108 10 979 
Building 11,495 659 0 0 0 6,421 1,165 11 9,366 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
COMBINED ECOS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.108 (8tu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.144 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.130 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  5.74 (Btu/Hr/Sq ft) 
Wall Overall Thermal Transfer Value (OTTVw) --  11.07 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
COMBINED ECOS 

SYSTEM  LOAD  PROFILE 

System Totais 

Percent  — Cooling Load Heating Load  Cooling Airflow  
Design    Cap. Hours Hours    Capacity Hours Hojrs Cap. Hours Hours 

Load   (Ton)   (*)         (Btuh)   {%) (Cfa) (\) 

0-5    0.4    5   23     -17,798   22 343 208.1 0    0 
5-10    0.9    1    4     -35,595    12 179 416.1 0    0 

10 - 15 1.3 9 47 -53,393 10 160 
15 - 20 1.7 10 50 -71,191 3 51 
20 - 25 2.1 0 0 -88,988 1 17 
25 - 30 2.6 0 0 -106,786 0 4 
30 - 35 3.0 9 43 -124,584 1 16 
35 - 40 3.4 4 19 -142,381 2 36 
40 - 45 3.3 8 38 -160,179 1 
45 - 50 4.3 1 4 -177.977 46 706 
50 - 55 4.7 11 54 -195,774 0 0 
55 - 60 5.1 0 0 -213,572 0 Q 

60 - 65 5. S 6 30 -231,369 0 o 
65 - 70 6.Ö 6 30 -249,167 0 0 
70 - 75 6.4 5 23 -266,965 0 0 
75 - 80 6.S r- 0 -284,762 0 0 
80 - 85 7.2 0 0 -302,560 0 0 
85 - 90 1.1 0 0 -320,553 0 0 
90 - 95 8.1 5 23 -535,155 0 0 
95 - 100 8.5 23 114 -355.«53 0 0 

624.2 0 0 
832.3 0 0 

1,040.3 0 0 
1,248.4 0 0 
1,456.5 0 0 
1,664.6 0 0 
1,872.6 0 0 
2,080.7 0 0 
2,288.8 0 0 
2,496.8 0 0 
2,704.9 0 0 
2,913.0 0 0 
3,121.0 0 0 
3,329.1 100 1,070 

3,537.2 0 0 
3,745.2 0 0 
3,953.3 0 0 
4,161.4    0   0 

Hours Off   0.0    0 6,258        0    0 7,225       0.0    0 7,690 

Heating Airflow 

Cap. Hours Hours 

(Cfm) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
o.c 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 3,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

COMBINED ECOS 

BUILDING     TEMPERATURE   PROFILES 

Temperature   Zone Number 

Range 112       3 

(F) 

Max. Temp, 81.3   93.4   96.4   96.8 

Mo./Hr. 7 21   8 20   8 22   8 18 

Day Type 4        2        12 

Above 100 0        0        0 0 

95 - 100 0        0     476 1,007 

90-95 0 1,419 1,451 1,051 

85-90 0     801     731 174 

80 -   85 197 1,031     338 390 

75 -   80 2,731     317     816 391 

70 -   75 561     848     409 395 

65 -    70 729 2,179 2,400 454 

60 -   65 770 1,431 1,200 554 

55 -    60 926     529     567 4i5 

50 -    55 1,013     205     372 1,117 

Below 50 1,833        0        0 2,812 

Min. Temp. 39,6 55.0 55.0 31.<* 
Mo./Hr. 2 9 1 16 1 6 2 8 

Day Type 5   4   4 5 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
COMBINED ECOS 
 —- - MONTHLY  ENERGY  CONSUMPTION 

V 600 
PAGE 39 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building Energy Consumption 
Source Energy Consumption 

ELEC DEMAND HOT WTR HOT H OMND 
Off Peak On Peak On Peak On Peak 

(kWh) (k«) (Therm) (Thrm/hr) 

2,520 13 349 0 
L 

2,280 13 367 2 
2,759 13 262 2 
2,399 13 66 2 
2,699 13 0 0 
2,872 25 0 0 
4,369 26 0 0 
3,923 26 0 0 
2,547 25 0 0 
2,c38 13 1 0 
2,399 13 152 2 
2,400 13 269 2 
33,805 26 1,465 2 

22,733 (Btu/Sq Ft/Year) 
47,109 (Btu/Sq Ft/Year) 

Floor Area = 11,495 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 

COMBINED ECOS 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip -- Mon! thly Con; sumption 
Nu» Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

0 LIGHTS 
ELEC 2518 2278 2758 2398 2638 2638 2398 2758 2398 2638 2398 2398 

PK 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 o 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 o 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR- ■CLD COND COMP <15 TONS 
ELEC 0 0 0 0 0 149 1691 950 76 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 10.7 11.8 11.4 11.0 0.0 0.0 0.0 

1 EQ5200 - CONDENSER FANS 
ELEC 0 0 0 0 0 13 164 82 8 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.6 1.1 0.8 0.6 0.0 0.0 0.0 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 0 12 60 69 10 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 

1 EQ4003 FC CENTRIF. f AN C.V. 
ELEC 0 0 0 0 61 61 56 64 56 0 0 0 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 

2 EQ4381 PROPELLER ?M \ 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total 

30,216 
13.1 

0 

0.0 

0 

0.0 

O.C 

0 

0.0 

0 

0.0 

0 

0.0 

2,866 
11.8 

267 

1.1 

151 
0.3 

297 

0.3 

0 

0.0 

1    EQ2102 PURCHASED DIST. HOT WATER 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 41 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
COMBINED ECOS 

1,465 
1.7 

8 
0.0 

P H0TH20 
PK 

349 
1.7 

367   262   66    0 
1.7   1.7   1.7   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 
0.1 

152 
1.7 

269 
1.7 

EQ5020 
ELEC 
PK 

2 
0.0 

HEAT WATER CIRC. PUMP C.V. 
2    110 

0.0   0.0   0.0   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
1 

0.0 
1 

0.0 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 42 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
COMBINED ECOS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    26.5 (kW) 
Yearly Time of Peak IS (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) {%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS              13.1 49.44 

Sub Total 13.1 49.44 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.3 1.05 

Sub Total 0.3 1.05 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 13.1 49.51 
Base Utilities 0.0 O.OC 
Misc Equipment 0.0 0.00 

Sub Total 13.1 49.51 

Grand Total 26.5 100.00 



Building 420 

Trace Input File 

933702 



LINE 
1 

2 
3 

4 
c, 

6 
7 
8 
9 

10 
11 
12 
13 
14 
lb 
16 
1/ 
18 
19 
20 
21 
22 
2 3 
24 
2 b 

26 
2 7 
28 
2 9 

30 
31 

34 
3 b 
36 
3 7 

38 
3 9 
40 
41 
42 
43 
44 
4 5 
46 
47 
48 
49 
50 
51 
52 
5 3 
54 
5 b 
56 
5 7 

58 

CONTENTS OF : E:\CB420.TM 

JOB - 1 
01/ENERGY SAVINGS OPPORTUNITY S 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARMY 
01/BENATEC ASSOCIATES 
01/BUILDING 420 
08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 
11///Z0NE 
LOAD - 1 
19 / 1 / B A S E B U I L 0 I N (i 
2 0/01/01/GND FLR CL6/3372/1/2/1 

FLR 

FLR 

FLR 

FLR 

FLR 

TUOY 

0//10.1 
HTG/2720/1/2/1.0//10 . I 
OORM/4598/1/2/1.33/1.6/11.5 
HTG/1700/1/2/1.33/1.6/11.5 
DORM/4598/1/2/1.83/1.6/11.5 
HTG/1700/1/2/1.83/1.6/11.5 

20/02/02/GRN 
20/03/03/IST 
20/04/04/1ST 
20/05/05/2ND 
20/06/06/2NO 
21/M////CBLQTX///CBLQTX 
24/01/1/770/1//136/37 
24/01/2/1005/1//136/127 
24/01/3/5 65/1//136/217 
24/02/1/350/1//I 36/127 
24/02/2/210/1//136/217 
24/03/I/896/1//136/37 
24/03/2/1558/1//136/127 
24/0 3/3/89 7/1//136/217 
24/03/4/1128/1//136/30 7 
24/04/1/196/1//136/127 
24/04/2/552/1//136/307 
24/05/1/896/1//136/37 
2 4/05/2/1568/1//13 6/12 7 
24/05/3/897/1//136/217 
24/O5/4/552/1//136/30 7 
24/06/1/196/1//136/127 
24/06/2/552/1//136/30 7 
25/01/1/68/1/1/.55/.57 
25/01/2/136/1/1/.55/.57/3 
25/01/3/57/1/1/.55/.57 
25/02/1/45/1/1/.55/.57/3 
25/03/1/99/1/1/.55/.57 
25/03/2/213/1/1/.55/.5 7/4 
25/03/3/99/1/1/0.55/0.57 
25/03/4/170/1/1/.55/.57 
25/04/2/75/1/1/0.55/0.57/4 
25/05/1/99/1/1/0.55/0.57 
25/05/2/213/1/1/0.55/0.57 
25/05/3/99/1/1/0.55/0.5 7 
25/05/4/170/1/1/0.55/0.57 
25/06/2/70/1/1/0.55/0.5 7 
26/M/CBLQP/CBLQL/CBLQFAN//0FF/CBL QFAN/OFF/OFF/CBLQP/OFF 
27/M/359/SF-PERS/230/190/.5/WATT-SF/INCAND 
29/M/.091/CFM-SF/.091/CFM-SF/.27/CFM-SF/.27/CFM-SF 
30/01/3900/CFM/39O0/CFM/////13 25/CFM 
3 0/03/4500/CFM/4500/CFM/////1325/CFM 

30/05/5000/CFM/5000/CFM/////1325/CFM 
31 / 01 / 1/310/1//138/CON ST ANT/65/45 

31/02/1/114 0/1//138/CONSTANT/6 5/45 



LINE # 

b 9 
60 
6.1 
62 
6 3 
64 
6 5 
66 
6 7 
68 
6 9 
70 
71 
72 
7 3 

7 4 
7 5 
7 6 

77 
7 8 
79 
8 0 
81 
8 2 
83 
8 4 
85 
8 6 
87 
8 8 
89 
9 0 
91 
9 2 
93 
94 
9 5 
9 6 
97 
9 8 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
11 6 

CONTENTS OF : E:\CB420.TM 

31/05/1/4302/1//137/HRLYOADB 
31/06/1/1700/1//137/HRLYOADB 
33/3/4.5/.75/12.5 
33/4/6.5/1.0/12.5 
SYSTEM - 1 
39/1/BASE BUILDING 
40/1/FC 
41/1/01/01/0 3 / 0 3 / 0 5 / 0 5 
42/1/0.5/0.5////0. 5 
45/1/C8LQCLG/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
48/1////35.7/TONS 
49/1/792/MBH 
40/2/RAD 
41/2/02/02/04/04/06/0 6 
42/2//////0.5 
45/2/0FF/0FF/0FF/0FF/0FF/CBLQ H TG/OFF/OFF/OFF/OFF 
49/2/68/M8H 
EQUIPMENT - 1 
59/1/CARLISLE///BASE BUILDING 
60/1/1/BL KPLANT/3 / 3 
62/1/E01121L/1/35.7/TONS/l.32/KW-TON 
6 3/1/5/ HP 
65/1/1//L/2 
6 7 / 1 / E Q 2 1 0 1 / 1 / 5 / H P / 8 6 0 / M B hi 

69/1/EQ4003/////EQ4 003 
LOAD - 2 

I N S U L A T I 0 N 

C L G / 3 3 7 2 / 1 / 2 / 1 , 0 / / 1 0 . 1 
HTG/2720/1/2/1.O//10.1 

DORM/4598/1/2/1.33/1.6/11.5 
HTG/17 0 0/1/2/1.33/1.6 / 11 . 5 
Ü0RM/4598/1/2/1 .83/1.6/11.5 
H T G / 1 7 0 0 / 1 / 2 / 1 . 3 3 / 1 . 6 / 11 . 5 

FLR 
FLR 
FLR 
FLR 

FLR 

19/2/WALL a ROOF 

2 0/01/01/GND FLR 

20/02/02/GRN 
20/03/03/I ST 
20/0 4/04/1ST 
20/05/05/2ND 
20/06/06/2 ND 
21/M////CBLQTX///CBLQTX 
24/01/1/770/1//115/37 
24/01/2/1005/1//115/127 
24/01/3/565/1//115/217 
24/02/1/350/1//115/127 
24/02/2/210/1//115/217 
24/03/1/896/1//115/37 
24/03/2/1568/1//115/12/ 
24/03/3/897/1//115/217 
24/03/4/1128/1//115/30 7 
24/04/1/196/1//115/127 
24/04/2/552/1//115/3 0 7 
24/05/1/896/1//115/37 
24/05/2/1568/1//115/12 7 
24/05/3/897/1//115/217 
24/05/4/552/1//115/3 0 7 
24/06/ 1/196/1//115/127 
24/06/2/552/1//115/3 0 7 
25/01/1/68/1/1/.55/.57 
25/01/2/136/1/1/.55/.57/3 
25/01/3/57/1/1/.55/.57 
25/02/1/45/1/1/.55/.57/3 
25/03/1/99/1/1/.55/.57 
25/03/2/213/1/1/.55/.57/4 
25/03/3/99/1/1/0.55/0.5 7 



1.1 N L: 

117 

3 1 8 
119 

1 2 0 
121 
12 2 
123 
121 
125 
126 
127 
120 
129 
13 0 
131 
132 
133 
134 
135 
13! 6 
137 
1 3 8 
139 
140 
141 
142 
143 
14 4 
145 

1 4 6 

14/ 
148 
149 
150 
151 
152 
15 3 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
1 6 5 

166 
1 G 7 

168 
1 6 9 
170 
173 
172 
1 7 3 

174 

CONTENTS OF : E:\CB420.TM 

25/03/4/170/1/1/.55/.57 
25/04/2/75/1/1/0.55/0.57/4 
25/05/1/99/1/1/0.55/0.57 
25/05/2/213/1/1/0.55/0.57 
25/0 5/3/99/1/1/0.5 5/0.5 7 
25/05/4/170/1/1/0.55/0.57 
25/06/2/70/1/1/0.55/0.5 7 
26/M/CBLQP/CBIQL/CBLQFAN//0FF/CBLQFAN/0FF/0FF/CBLQP/0FF 
27/M/359/SF-PERS/ 230/190/. 5/ l-JATT-SF/INCANO 
29/M/.091/CFM~SF/.0 91/CFM--SF/.20/CFM~-$F/.20/CFM-SF 
30/01/3900/CFM/3900/CFM/////13 2 5/CFM 
30/03/4500/CFM/4 5 00/CFM/////1325/CFM 
3 0 / 0 5 / 5 0 0 0 / C FM / 5 0 0 0 / C FM / / / / / 1 3 2 5 / C FM 
3 1 / 9 1 / 1 / 3 1 0 / 1 / / 11 5 / C 0 N S T A N T / 6 5 / 4 5 

31/02/1/1140/1//115/CONSTANT/65/4 5 
31/05/1/4302/1//116/HRLYOADB 
31/06/1/1700/1//116/HRLYOADB 
33/3/4.5/.75/I 2.5 
33/4/6.5/1.0/12.5 
SYSTEM -- 2 
39/2/WALL 5 ROOF INSULATION 
4 0 / 1 / F C 

41/1/01/01/03/03/05/0 5 

42/1/0.5/0.5////0.5 
45/1/CBLQCLG/OFF/OFF/OFF/OFF/C8LQHTG/OFF/OFF/OFF/OFF 
4 8/1 ////35.7/TONS 
49/1/792/MBH 
40/2/RAO 
41/2/02/02/04/04/06/06 
42/2//////0.S 
45/2/0 FF/0FF/0FF/0FF/0FF/CBLQHT6/0FF/0FF/0FF/0FF 
49/2/68/MBH 
EQUIPMENT - ? 

59/2/CARLISIE///UIALL 5 ROOF INSULATION 
60/1/1/BLKPLANT/l/l 
62/1/EQ1121L/1/35.7/T0NS/1.32/KW-T0N 
63/1/5/HP 
65/1/1//1/2 
67/1/EQ2101/1/5/HP/860/MB H 
69/1/EQ4003/////EQ4003 
LOAD - 3 
19/3/VESTIBULl.:' 
20/01/01/GND FLR CLG/3372/1 / 2 / 1 . 0 / / 10 . 1 
20/02/02/GRN FLR HTG/2720/l/2/1.0//10 . 1 
20/03/03/1 ST FLR DORM/4598/1/2/1.33/1.6/11.5 
20/04/04/1ST FLR HTG/1700/1/2/1.33/1.6/11.5 
20/05/05/2 N D FLR DORM/4598/1/2/1.83/1.6/11.5 
20/06/06/2NO FLR HTG/1700/1/2/1.33/1.6/11.5 
21/M////CBLQTX///CBLQTX 
24/01/1/770/1//136/3 7 
24/01/2/1005/1//136/127 
24/01/3/565/1//136/21/ 
24/02/1/350/1//136/127 
24/02/2/210/1//136/217 
24/03/1/896/1//136/37 
24/03/2/1563/1//13 6/127 
24/03/3/897/1//13 6/217 
2 4 / 0 3 / 4 /11 2 8 / 1 / / 1 3 6 / 3 0 7 . 



CONTENTS OF : E:\CB420.TM 
.INE 
175 
176 
1 7 7 

178 
1 7 9 

180 
1 8 1 
182 
183 
18 4 

1 8 5 
186 
1 8 7 
188 
189 
190 
191 
192 
1 9 3 

194 
1 9 5 

19 6 
1 9 7 

198 
1 9 9 
200 
2 0.1 
202 
2 0 3 
20 4 
2 0 5 

206 
2 0 7 

208 
209 
210 
211 
212 
213 
214 
21 5 
216 
2 1 7 
218 
219 
220 
221 
22 2 
2 23 
22 4 
225 
226 
227 
2 2 8 

229 
2 3 0 

231 

232 

/04/1 
/04/2 
/ 0 5 / 1 

/05/2 
/05/3 
/05/4 
/06/1 
/06/2 
/01/1 
/01/2 
/01/3 
/ 0 2 / 1 
/03/1 
/ 0 3 / 2 

/03/3 
/03/4 
/04/? 
/05/1 
/05/2 
/ 0 5 / 3 

/ 0 5 / 4 

/06/2 
/ M / C 8 

/ M / 3 5 

/ M / .. 0 

/ 0 1 / 3 
/ 0 3 / 4 

/05/5 
/ 0 1 / 1 

/ 0 2 / 1 
/ 0 5 / 1 

/06/1 
/3/4. 
/4/6. 
STEM 
/3/VE 
/1/FC 
/1/01 

/I/O. 
/1/C8 
/!/// 
/1/79 
/2/RA 
/2/02 
/2/// 
/2/OF 
/2/68 
U I P M E 

/3/CA 

/l/l/ 
/1/EQ 

/1/S/ 
/l/l/ 
/1/EQ 

/1/EQ 
AD - 

/4/CO 

/ 0 1 / 0 

/196/1 
/552/1 
/896/1 
/1568/ 
/897/1 
/552/1 
/196/1 
/ 5 5 2 / 1 

/ 6 8 / 1 / 
/136/1 
/57/1/ 
/45/1/ 
/99/1/ 
/ 2 1 3 / 1 

/99/1/ 
/170/1 
/75/1/ 
/ 9 9 / 1 / 
/ 2 1 3 / 1 

/ 9 9 / 1 / 

/1 7 0/1 
/ 7 0 / 1 / 
L Q P / C B 

9/SF-P 
9 1 / C F M 
900/CF 
& 0 0 / C F 
0 0 0 / C F 

/310/1 
/1140/ 
/ 4 3 0 2 / 

/ 1 7 0 0 / 

5 / . 7 5 / 

5/1.0/ 
- 3 
STIBUL 

//13 
//13 
//13 
1//1 
//13 
//13 
//13 
//13 
1/.5 

/l/. 
1/.5 
1/.5 
1/.5 

/!/• 
1/0. 

/!/• 
1/0 . 
1/0 . 
/I/O 
1/0. 

/1/0 
1 / 0 • 
LQL/ 

ERS/ 

-SF7 
M/39 
M / 4 5 
M / 5 0 

//13 

1//1 
1//1 
1//1 

12 . 5 

1 2 . 5 

6/ 
6/ 
6/ 
36 

6/ 
6/ 

6/ 
6/ 
5/ 
5 5 

5/ 
5/ 
5/ 

55 

55 
. 5 
5 5 

CB 

2 3 
. 0 
00 
00 
00 
8/ 
33 
3 7 
37 

127 
30 7 
37 
1127 
217 
30 7 
127 
30 7 
. 57 
/.57 
. 57 
.57/ 
. 57 
/ . 5 7 

/0 . 5 

/.5 7 
/0 . 5 
/ 0 . 5 
5/0 . 
/ 0 . 5 

5 / 0 . 

/0 . 5 
L Q F A 

0/19 
91 / C 
/CFM 

/CFM 
/CFM 
C 0 N S 

/CON 
/URL 

/ H R L 

/:■» 

3 

l'\ 
7 

7/4 
7 
5 7 
/ 

5 7 

/ 
N//0 

0/ . 5 

F M - S 

//// 
//// 

//// 
T A N T 

S T A N 

Y 0 A D 

Y 0 :\ 0 

FF/C 

/WAT 

F / . 2 

/132 
/132 
/1 3 2 
/65/ 
T/65 

BIQFAN/OFF/OFF/CBLQP/OFF 
T-SF/INCAND 
6/CFM-SF/.26/CFM-SF 
5 / C F M 

5 / C F M 
5 / C F M 

4 5 
/ 4 5 

/01/03/03/05/0 5 
5/0.5////0.-5 
LQCLG/0FF/OFF/OFF/0FF/C8LQHT6/OFF/OFF/OFF/OFF 
/35. 7/T0NS 
2 / M B H 

D 
/02/04/04/0G/0 6 

///0.5 
F/OFF/OFF/OFF/OFF/CBLQHTG/OFF/O FF/OFF/OFF 
/MBH 
NT   --    3 
RLISLE///VESTIBULF. 
BLKPLANT/1/1 
1121L/1/35.7/T0NS/1.32/KW-T0N 

HP 
/1/2 
2101/1/5/HP/860/MBH 
4 003/////EQ4003 
4 
MBINEO ECOS 
1/GND FLR CLG/3372/1/2/1.0//10.1 



CONTENTS OF : E:\CB420.TM 
LINK 
233 
2 31 
235 
2 3 6 
237 
2 3 8 
239 
210 
241 
212 
243 
214 
245 
216 
247 
248 
249 
250 
251 
2 52 
253 
2 5 1 
255 
256 
257 
2 5 8 

259 
260 
261 
262 
263 
261 
265 
2 66 
267 
268 
269 
270 
271 
272 
273 
271 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
28 6 
287 
28 8 
289 
29 0 

20 
20 
20 
20 
20 
21 
24 
24 
24 
24 
24 
24 
21 
21 
24 
21 
24 
21 
21 
21 
24 
21 
24 
2 5 
2 5 
25 
25 
2 5 
2 5 
25 
25 
25 
25 
2 5 
25 
25 
25 
26 
27 
29 
30 
30 
30 
31 
31 
31 
31 
33 
33 
SY 
39 
10 
41 
12 
45 
48 
4 9 
40 

/02/0 
/03/0 
/04/0 
/05/0 
/06/0 

/M/// 
/01/1 
/ 01 / 2 
/01/3 
/02/1 
/02/2 
/03/1 
/03/2 
/03/3 
/03/4 
/04/1 
/04/2 
/ 0 5 / 1 
/05/2 
/ 0 5 / 3 

/05/4 
/06/1 
/06/2 
/0] /l 
/ 0 1 / 2 
/ 0 1 / 3 

/02/1 
/ 0 3 / 1 

/03/2 
/ 0 3 / 3 
/ 0 3 / 4 

/ 0 4 / 2 

/ O 5 / 1 

/05/2 
/05/3 
/05/4 
/06/2 
/M/CB 
/ M / 3 5 

/ M / . 0 

/ 01 / 3 
/03/1 
/05/5 
/01/1 
/02/1 
/05/1 
/06/1 
/3/4. 
/4/6. 
STEM 
/4/CO 
/1/FC 
/1/01 
/1/0. 
/1/CB 
/I/// 
/1/79 
/2/RA 

2 / G R N 

3/1ST 
4/1ST 
5 / 2 N D 

6 / 2 N 0 

/CBLQT 

/770/1 
/1005/ 
/565/1 
/350/1 
/210/1 
/896/1 
/1568/ 
/897/1 
/1128/ 
/196/1 
/552/1 
/ 8 9 6 / 1 

/ 1 5 6 8 / 
/ 8 9 7 / 1 

/552/1 
/196/1 
/ 5 5 2/1 
/68/1/ 
/ 1 3 6 / 1 

/57/1/ 

/45/1/ 

/ 9 9 / 1 / 

/ 2 1 3 / 1 
/99/1/ 
/ 1 7 0 / 1 

/75/1/ 

/ 9 9 / 1 / 

/213/1 
/ 9 9 / 1 / 
/170/1 
/70/1/ 
LQP/CB 
9/SF-P 
9 1 / C F M 
900/CF 
500/CF 
000/CF 
/310/1 
/1140/ 
/4302/ 
/1700/ 
5/.75/ 
5/1.0/ 
_ 4 
M B IN E D 

/ 0 1 / 0 3 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 420 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.C0 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbis/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-üiin./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   15:25:39  2/ 2/94 
Dataset Name: C8420 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

 - SYSTEM  SUMMARY — - -  
(Design Airflow Quantities) 

  fla}n  Auxil. Room 

Outside   Cooling   Heating   Return Exhaust Supply Exhaust 
System System   Airflow   Airflow  Airflow   Airflow Airflow Airflow Airflow 
Number  Type    (Cfm)    (Cfm)    (Cfm)    (Cfm) (Cfoi) (Cfm) (Cfn) 

1 FC       1,144    13,400    13,400    16,300 4,044 0 3,975 
2 RAD         0      0      0      0 555 C 0 

Totals         1,144   13,400   13,400   16,300 4,599 0 3,975 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

 -    SYSTEM  SUMMARY - - -  
(Design Capacity Quantities) 

 Cooling   Heating    
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent   Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity   Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) (Btuh)  (Btuh)  (Btuh)   (Btuh) 

1 FC       35.7    0.0    0.0    35.7  -792,000      0   -9,952       0     0     0  -792,000 
2 RAD       0.0    0.0    0.0    0.0  -68,000      0      0       0     0     0   -68,000 

Totals 35.7    0.0    0.0    35.7  -860,000      0   -9,952       0     0     0  -860,00C 

The building peaked at hour 16 month 7 with a capacity of  23.7 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
8ASE BUILDING 

ENGINEERING  CHECKS 

Percent   Cooling   Heating — 
System   Main/  System   Outside Cfm/   Cfm/   Sq Ft   Btuh/   Cfm/   Btuh/ Floor Area 
Number Auxiliary   Type     Air Sq Ft    Ton   /Ton   Sq Ft  Sq Ft   Sq Ft Sq Ft 

1 Main     FC        8.53 1.07   375.4   352.0   34.09   1.07  -63.02 12,568 
2 Main     RAD       0.00 0.00    0.0    0.0   0.00   0.00  -11.11 6,120 
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System 1 Block PC FAN COIL 

************************* COOL .ING COIL PEfiK ************: ******************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air —> OADB/ 'KB/HR: 9 1/ 73/ 98.0 * 

* 
OADB: 89 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * S| pace Percnt * Space 1 3eak Coil Peak Percnt 
Sei is.Hat. Sensible Latent Tc ;tal Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (8 tuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 Q 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 41,966 0 --1 9o6 14.73 * 44 ,290 23.32 * 0 0 0.00 
Glass Cond 10,580 0 10, 530 3.71 * 10 ,032 5.28 * -51. ,264   -51 ,264 10.82 
Kail Cond 58,394 9,639 68, 033 23.87 * 62; ,113 32.71 * -175,355  -204,291 43.12 

■ Partition 1,407 _ 1, 407 0.49 * 1 ,723 0.91 * -16,207   -16,207 3.42 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 91,799 91. 799 32.21 * 44; ,818 23.60 * -201, ,996  -201 ,996 42.64 

Sub Total-) 204,146 9,639 213, 735 75.02 * 162 ,977 85.82 * -444,821  -473 ,757 100.00 
Internal Loads * * 

Lights 17,587 0 17, 587 6.17 * 17, ,801 9.37 * 0 0 0.00 
People 13,013 13. 013 4.57 * 6, ,683 3.52 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 30,599 0 0 30, 599 10.74 * 24, ,484 12.89 * 0 0 0.00 

Ceiling Load 2,463 -2,463 0 0.00 * 1, ,434 1.28 * -6, ,449 0 0.00 
Outside Air 0 0 0 35,859 12.58 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 4, 764 1.67 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -44 0 -44 -0.02 * 0.00 * 0 0.00 
Terminal Bypass 0 0 C -0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total—) 237,209 7,131 0 

TUP PflT!  0 

284, 

n rrTTmi 

963 100.00 * 189, 895 100.00 * -451, 270  -473: 

 AOCAC-. 

,757 100.00 

 HHtflo 
Total Capacity Se ns Cap. 1 ;oil Airfl Entering 08/WB/HR Leaving D8/W8/HR Gross Total   Gla: >s (sf) (%) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 12,568 

Main Clg   35.7 428.4 329.0 13,400 77.0 65 .5  78 .3 61.8 55.2 56.1 Part 4,612 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0, .0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    35.7 428.4 Wall 10,742 1,423  13 

COIL SELECT: mM  -AIRFLOWS (cfffl)- -ENGINEERING CHECKS-- -TEMPERATURES (F)~ — ntHiiPiti lun  
Capacity Coil Airfl Ent Lvg Type ( doling Heating Clg %  OA 8.5 Type Clg Htg 

(Mbh) (cfn) Deg F Deg F Vent 1,144 0 Clg Cfn/Sqf1 1.07 SADB 62.0 98.9 
Main Htg   -792.0 13;400 44.6 98.9 Infil 2,900 2,900 Clg Cfm/Ton 375.35 Plenum 75.6 66.3 
Aux Htg    0.0 0 0.0 0.0 Supply 13,400 13,400 Clg Sqft/Ton 352.04 Return 75.6 ■ 66.3 
Preheat    -10.0 13,400 61.0 61.7 Mincfm 0 0 Clg Btuh/Sqft 34.09 Ret/OA 76.9 66.3 
Reheat     0.0 0 0.0 . 0.0 Return 12,325 13,400 No. People 35 Runarnd 75.0 68.0 
Humidif     0.0 0 0.0 0.0 Exhaust 455 0 Htg %  OA 0.0 Fn MtrTD 0.1 0.1 
Opt Vent    0.0 0 0.0 0.0 R«i Exh 3.975 0 Htg Cfm/SqFt 1.07 Fn BldTD 0.1 0.1 
Total     -792.0 Auxil 0 0 Htg Btuh/SqFt -63.02 • Fn Frict 0.2 0.2 
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System Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 * Mo/H r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air "> 0AD8/WB/HR: 0/ 0/ 0.0 * 
* 

OADB:  0 * 
* 

OADB: 4 

Space Ret. Air Ret. Air let Percnt * Spa ce  Percnt * Space Peak Coil f !eak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (■Btuh) (*) * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Glass Solar 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0    0.00 * . -6,845 -6,845 7.23 

Wall Cond 0 0 0 0.00 * 0   0.00 * -35,411 -40 758 43.03 

Partition 0 _ 0 0.00 * 0   0.00 * -8,463 -8,463 8.93 

Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0   0.00 * -38,662 -38,662 40.81 

Sub Total") 0 0 0 0.00 * 0    0.00 * -89,380 -94 727 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

People 0 0 0.00 * 0    0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -5, 419 0 0.00 

Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0    0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total--> 0 0 0 

Tkir> mil    c n [■/"■TTnM 

0 0.00 * 0    0,00 * -94, 799 -94 

-aorfi«;— 

727 100.00 

Total Capacity Sens Cap. Coil Airfl   Ent Bring OB/WB/HR Leaving D8/WB/HR Gross Total Glass (sf) w 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai ns Deg F Deg F Grains Floor 6, 120 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Part 2,840 

Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Roof 0 0  0 

Totals    0.0 0.0 Wall 2,056 190  9 

-ATon nii'o Infn\ --FWrtTkirroTwc rnrr^<i-- -TFMDFDATIIBFt: fP1  

Capacity Coil Airfl Ent Lvg Type Pooling Seating Clg % OA 0.0 Type Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 68.1 

Main Htg   -68.0 0   0.0 0.0 Infil 0 555 Clg Cfm/Ton 0.00 Plenum 0.0 64. E 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return 0.0 ' 63.8 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 63.E 

Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 f lunarnd 0.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 f n MtrTD 0.0 0.0 

Opt Vent    0.0 0   0.0 0.0 Ra Exh 0 0 Htg Cfm/SqFt 0.00 f n BldTD 0.0 O.C 

Total     -68.0 Auxil 0 0 Htg Btuh/SqFt -11.11 f n Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING :    >. " 

BUILDING     U - V A L U E S 

■— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GND FLR CLG 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 84.8 18.03 
Zone 1 Totai/Ave, 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 84.8 18.03 

3 1ST FLR DORM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 106.8 22.84 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000. 0.000 0.550 0.563 0.344 0.337 106.8 22.84 

5 2ND FLR DORM 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 107.0 22.79 
Zone 5 Totai/Ave. 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 107.0 22.79 
System 1 Total/Ave. 0.059 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.331 101.0 21.53 

2 GRN FLR HTG 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 50.9 10.51 
Zone 2 Total/Ave. 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 50.9 10.51 

4 1ST FLR HTG 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 56.9 12.06 
Zone 4 Total/Avs. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 56.9 12.06 

6 2ND FLR HTG 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 72.2 15.26 
Zone 6 Total/Ave. 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 72.2 15.26 
System 2 Totai/Ave. 0.069 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.328 58.5 12.26 
Building 0.063 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.330 87.1 18.50 
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BUILDING AREAS 
BASE BUILDING 

ALTERNATIVE 1 

BUILDING  AREAS 

Floor Total 
Number of Area/Dupl Floor Partition 

Room Duplicate Room Area Area 
Number Description Fir Rm (sqft) (sqft) (sqft) 

1 GND FLR CLG 1  1 3,372 3,372 310 
Zone 1 Total/five. 3,372 310 

3 1ST FLR DORM 1  1 4,598 4,598 0 
Zone 3 Total/Ave. 4,598 0 

5 2ND FLR DORM 1  1 4,598 4,598 4,302 
Zone 5 Total/Ave. 4,598 4,302 
System 1 Total/Ave. 12,568 4,612 

2 GRN FLR HTG 1  1 2,720 2,720 1,140 
Zone 2 Total/Ave. 2,720 1,140 

4 1ST FLR HTG 1  1 1,700 1,700 0 
Zone 4 Total/Avs. 1,700 0 

6 2ND FLR HTG 1  1 1,700 1,700 1,700 
Zone 6 Total/Ave, 1,700 1,700 
System 2 Total/Ave. 6,120 2,840 
Building 18,688 7,452 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (%) (sqft) 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

f Window «in Net Wall 
a Area /HI Area 
) (sqft) (*) (sqft) 

0 261 11 2,079 
0 261 11 2,079 
0 581 13 3,908 
0 581 13 3,908 
0 581 15 3,332 
0 581 15 3,332 
0 1,423 13 9,319 
0 45 8 515 
0 45 8 515 
0 75 10 673 
0 75 10 673 
0 70 9 678 
0 70 9 678 
0 190 9 1,866 
0 1,613 13 11,185 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ASHRAE  9 ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall Building U-Value 

0.000 (Btu/Hr/Sq Ft/F) 
0.370 (Btu/Hr/Sq Ft/F) 
0.370 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

0.00 (Btu/Hr/Sq Ft) 
14.17 (Btu/Hr/Sq Ft) 
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SYSTEH TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

# 

System Tots ils 

 S Y S T E M LOAD PROFIL E  

Percent -— Cool ing Load     Meati ng Load — Cooling Airflow ■— Heating Airflow 
Desi ign Cap. Hours P fours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) w (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 - 5 1.8 18 266 -43,493 12 566 670.0 0 0 0.0 0 0 
5 - 10 3.6 17 250 -86,995 10 473 1,340.0 0 0 0.0 0 0 

10 - 15 5.4 15 231 -130,493 . 25 1,210 2,010.0 0 0 0.0 0 0 
15 - 20 7.1 28 429 -173,990 23 1,128 2,680.0 42 3,650 0.0 0 0 
20 - 25 8.9 9 141 -217,488 7 336 3,350.0 0 0 0.0 0 0 
25 - 30 10.7 6 84 -260,986 7 359 4,020.0 0 0 0.0 0 0 
10 - 35 12.5 5 75 -304,433 8 397 4,690.0 0 0 0.0 0 0 
35 - 40 14.3 0 0 -347,981 2 87 5,360.0 0 0 0.0 0 0 
40 - 45 16.1 0 0 -391,479 0 21 6,030.0 0 0 0.0 0 0 
45 - 50 17.9 1 20 -434,976 1 57 6,700.0 21 1,825 0.0 0 0 
50 - 55 19.6 1 11 -478,474 0 7 7,370.0 0 0 0.0 0 0 
55 - 60 21.4 0 0 -521,972 1 71 8,040.0 0 0 0.0 0 0 
60 - 65 23.2 0 0 -565,469 3 149 8,710.0 0 0 0.0 0 0 
65 - 70 25.0 0 0 -603,967 1 28 9,380.0 0 0 0.0 0 0 
70 - 75 26.8 0 0 -652,464 0 0 10,050.0 0 0 0.0 0 0 
75 - 80 28.6 0 0 -695,962 0 0 10,720.0 0 0 0.0 0 0 
80 - 85 30.3 0 0 -739.460 0 0 11,390.0 0 0 0.0 0 0 
85 - 90 32.1 0 0 -782,957 0 0 12,060.0 0 0 0.0 0 0 
90 - 95 33.9 0 0 -826,455 0 0 12,730.0 0 0 0.0 0 0 
95 - 100 35.7 0 C -869,^53 0 •o 13,400.0 38 3,285 0.0 0 0 
Hours Off 0.0 0 7 ,253 0 0 3,875 0.0 0 0 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature ~ -  Zone Number — 
Range 13        5        2        4        6 

(F) 

Max. Temp. 78.9   79.2   79.3   90.3   94.8   91.0 
Mo./Hr. 7 14   7 14   7 14   8 24   8 23   8 24 

Day Type 111111 

  Number of Hours 
Above 100 0 0 0 0 0        0 
95-100 0 0 0 0 0        0 
90-95 0 0 0 133 1,360     172 
85-90 0 0 0 2,051 1,362 1,400 
80-85 0 0 0 863 214 1,200 
75 -   80 2,958 2,949 3,140 774 718     558 
70 -   75 799 757 617 643 426     512 
65 -   70 4,947 4,908 4,916 4,296 4,680 4,913 
60 -   65 56 146 87 0 0        0 
55-60 0 0 0 0 0        0 
50-55 0 0 0 0 0        0 
Below 50 0 0 0 0 0        0 

Min. Temp. 64.6 64.0 64.4 67.9 67.9   67.9 
Mo./Hr, 2 15-215 2 15 3   2 3   2   4   3 

Day Type 2 2 2 2 12 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 '  ; • 
BASE BUILDING 

MONTHLY  ENERGY CONSUMPTION 

ELEC DEMAND STEAM STEAM DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kK) (Therm) (Thrm/hr) 

7,849 18 1,872 6 
7,093 18 1,813 6 
7,915 18 1,200 5 
7,426 18 498 1 
4,155 13 0 0 
7,675 35 0 0 
13,127 55 0 0 
7,941 42 0 0 
3,978 29 ö 0 
6,561 18 236 1 
7,585 18 842 2 
7,817 18 1,595 5 

89,120 55 8,056 6 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building Energy ConsuitDtion :   59,386 (ßtu/Sq Ft/Year)       Floor Area :    18,688 (Sq Ft) 
Source Energy Consumption =   106,313 (3tu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip 

Nun Code Jan Feb Mar Apr 
— Mon 

May 
thly Cons 

June 

umption 

July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PK 
2472 

9.3 

2234 

9.3 

2534 

9.3 

2383 

9.3 

2503 

9.3 

2444 

9.3 

2442 

9.3 

2534 

9.3 

2383 

9.3 

2503 

9.3 

2383 

9.3 

2442 

9.3 
29,257 

9.3 

1 MISC LD 

ELEC 

PK 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
- 0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0. 

0.0 
0 

0.0 

2 MISC LD 

GAS 

PK 

0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LD 

OIL 

PK 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

4 MISC LD 

P STEAM 

PK 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P HCTK20 
PK 

0 
0.0 

o 
0.0 O.Q 0.0 

0 
0.0 0.0 

g 

0.0 0.0 0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 

P CHILL 

PK 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

c 
0.0 

0 

0.0 
0 

0.0 

1 EQ1121L 
ELEC 

PK 

0 

0.0 

AIR-C! 

0 

0.0 

-D RECIf 

0 

0.0 

5 35-60 

0 

0.0 

TONS 

0 

0.0 

I5S4 

21.4 
4636 

37.7 
1602 

29.0 

0 

9.4 

0 

0.0 
0 

0.0 
0 

0.0 
7,822 

37.7 

1 EQ5200 

ELEC 

PK 

0 

0.0 

CONDENSER FANS 

0    0    0 

0.0   0.0   0.0 

0 

0.0 

193 

2.3 

539 

3.9 
194 

3.1 

0 

1.1 

0 
0.0 

0 

0.0 
0 

0.0 
926 

3.9 

1 EQ5001 

ELEC 

PK 

0 

0.0 

CHILLED KATER PUMP C 

0    0    0 

0.0   0.0   0.0 

.V. 

0 

0.0 

1750 

5.0 

3644 

5.0 

1849 

5.0 

0 

5.0 

0 

0.0 
0 

0.0 
0 

0.0 
7,243 

5.0 

1 EQ5313 

ELEC 
PK 

0 

0.0 

CONTROLS 

0    0 

0.0   0.0 

0 

0.0 

0 
0.0 

106 

0.3 
220 

0.3 
112 

0.3 

0 

0.3 

0 

0.0 
0 

0.0 
0 

0.0 
437 

0.3 

1 EQ4003 

ELEC 
PK 

1200 

2.9 

FC CENTRIF. FAN C.V. 

1084  1200  1161 
2.9   2.9   2.9 

1200 

2.9 

1161 
2.9 

1200 

2.9 
1200 
2.9 

1161 
2.9 

1200 
2.9 

1161 
2.9 

1200 
2.9 

14,130 
2.9 

1    EQ4003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

ELEC 448 406   452   433   451 436 447 450 434 447 433 446 5,283 
PK 0.9 0.9   0.9   0.9   0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAK 1872 1813  1200   498    0 0 0 0 0 236 842 1595 8,056 
PK 5.7 5.8   5.1   1.3   0.0 0.0 0.0 0.0 0.0 1.1 2.3 5.5 5.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 3699 3341  3699  3420    0 0 0 0 0 2391 3579 3699 23,828 
PK 5.0 5.0   5.0   5.0   0.0 0.0 0.0 0.0 0.0 5.0 5.0 5.0 5.0 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 30 27   30 .28  - 0 0 0 0 0 19 29 30 . 194 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

UTILITY PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    55.0 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1      EQ1121L AIR-CLD RECIP 35-60 TONS              41.9 76.25 

Sub Total 41.9 76.25 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         3.7 6.76 

Sub Total 3.7 6.76 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 9.3 16.99 
Base Utilities 0.0 0.00 
disc Equipment 0.0 0.00 

Sub Total 9.3 16.99 

Grand Total 55.0 ICO.00 
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***************************************************************************** 
***************************************************************************** 
** ** 
** TRACE       600       ANALYSIS ** 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 420 

Weather File Code: CARLIS _E 
Location: ENERGY SAVINGS OPPORTUNITY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Nuisber: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design, Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbs/F) 
Density-Specific Heat Prod: 1.0332 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-ßin./hr/cuft) 

Design Simulation Period 
System Simulation Period 
Cooling Load Methodology 

May    To September 
■January To December 

CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   15:33:49  2/ 2/94 
Dataset Name: CB420 ,TM 
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AIRFLOW - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

T E M  S 
in Airflow 

|| M M A R V - 

(Oesig Quantities) 

Cutsids 
Ai rflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 FC 
2 RAC 

Totals 

1,144 
0 

1,144 

13,400 
0 

13,400 

13,400 
0 

13,400 

15,548 
0 

15,548 

3,292 
411 

3,703 

0 
0 
0 

3,975 
0 

3,975 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

SYSTEM     SUMMARY 
('Design Capacity Quantities) 

  Cooling - -    
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 

Heating -  
Reheat Humidif. Opt. Vent 

Capacity Caoacity Capacity 

Number Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh)   (Btuh)  (Btuh)  (Btuh) 

1 FC 
2 RAD 

Totals 

35.7 0.0 0.0 35.7 -792,000 

0.0 0.0 0.0 0.0 -68,000 

35.7 0.0 0.0 35.7 -860,000 

-58,096 
0 

-58,096 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

The building peaked at hour 16 month 7 with a capacity of  15.1 tons 

Heating 
Totals 
(Btuh) 

0 -792,000 
0 -68,000 
0  -860,000 

G I N E E RING C H E C K S 

System 
Number 

Main/ 
Auxiliary 

System 
Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

 Cool 
Cfm/ 
Ton 

Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 
2 

Main 
Main 

FC 
RAD 

8.53 
0.00 

1.07 
0.00 

375.4 
0.0 

352.0 
0.0 

34.09 
0.00 

1.07 
0.00 

-63.02 
-11.11 

12,568 
6,120 
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System 1 Block FC FAN COIL 

************************* c OGLING COIL PEAK ***** t**** mm********* CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/16 * Mo/Hr: " 716 * Mo/Hr: 13/ 1 
Outside Air "> 0AD8/W8/HR: 91/ 73/ 98.0 * 

* 
0ADB: 91 * 

* 
0ADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se iS.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) W * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00. * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 41,966 0 41 966 23.23 * 43,128 35.12 * 0 0 0.00 
Glass Cond 10,580 0 10 580 5.86 * 10,356 8.43 * -51 264   -51 ,264 21.08 
Wall Cond 8,988 1,518 10,506 5.82 * 9,130 7.43 * -29,565   -34,557 14.21 
Partition 346 - 346 0.19 * 483 0.39 * -7,722   -7,722 3.18 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 53,618 53 618 29.68 * 35,131 28.60 * - 149 627  -149,627 61.53 
Sub Total") 115,497 1,518 117 015 64.78 * 98,227 79.98 * - 238 177  -243 169 100.00 

Internal Loads * * 

Lights 17,744 0 17 744 9.82 * 17,744 14.45 * 0 0 0.00 
People 13,013 13 013 7.20 * 6,479 5.28 * 0 0 0.00 
disc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 30,756 0 0 30 756 17.03 * 24,223 19.72 * 0 0 0.00 

Ceiling Load 409 -409 0 0.00 * 364 0.30 * -1 110 0 0.00 
Outside Air 0 0 0 28 105 15.56 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 4 764 2.64 * 0.00 * 0 O.OC 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 o.oc 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 O.OC 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 o.oc 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 -0.00 * 0.00 * 

* 
0 O.OG 

Grand Total") 146,662 1,109      0 180, 

ELECTION 
Ent 

640 100.00 * 122,814 100.00 * - 239, 287  -243 169 100.00 

Total Capacity Sens Cap. 

J.MU UU1L U 

Coil Airfl erin 3 DB/n'S/HR Leaving D8/WB/HR Gross Total   Glass (sf (t) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 12,568 

Main Clg   35.7 428.4 350.5 13,400 76.6 67 2  87.6 66.4  57.3 57.5 Part 4,612 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 Exflr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 Roof 0 0  0 
Totals    35.7 428.4 «all 10,742    1,423  13 

-TEMPERATURES (F) —  flLHUIIÜ WJiL OCLH/I1UI1 HircrLuwo v. *-1 Hi y — tllUlllLCruHU U1Cbl\0 

Capacity Coil Ai rfl Ent Lvg Type Pooling  f eating  Clg % OA 8.5 Typs Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 1,144 0  Clg Cfm/Sqf t 1 .07 SADB 66.6 84.4 

Main Htg   -792.0 13,400  30.1 84.4 Infil 2,148 2,148  Clg Cfm/Ton 375 .35 Plenum 75.1 67.7 
Aux Htg    0.0 0   0.0 0.0 Supply 13,400 13,400  Clg Sqft/To i 352 .04 Return 75.1 67.7 
Preheat    -58.1 13,400  62.3 66.3 Mincftn 0 0  Clg Btuh/Sqft 34 .09 Ret/OA 76.4 67.7 
Reheat     0.0 0   0.0 0.0 Return 11,573 13,400  No. People 35 Runarnd 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg X OA 0.0 Fn MtrTD 0.1 0.1 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 3,975 0  Htg Cfm/SqF , 1 .07 Fn BldTD 0.1 0.1 
Total     -792.0 Auxil 0 0  Htg Btuh/SqFt -63 .02 Fn Frict 0.2 0.2 
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System 2 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 0/ 0 *    Mo/Hr: 0/ 0   *       Mo/Hr: 13/ 1 

OADB/W8/HR:  0/ 0/ 0.0 *     OADB:  0    *        OADB:  4 
Peaked at Time —> 
Outside Air —> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total — ) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
C 
0 
0 
0 
0 
0 
c 

0 
0 
c 
0 
o 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0 
0 

0  o.co 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-6,845 
-5,970 
-4,408 

0 
-28,638 
-45,862 

0 
0 
0 
0 

-947 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-6,845 
-6,915 
-4,408 

0 
-28,638 
-46,806 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 

14.62 
14.77 
9.42 
0.00 

61.18 
-100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-46,809   -46,806  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidi f 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR   Leaving D8/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Hbh) 
0.0 
0.0 
0.0 
0.0 

(Hbh) 
0.0 
0.0 
0.0 

-HEATING COIL SELECTION- 
Capacity 

(Nbh) 
-68 

0 
0 
0 
0 
0 

-68 

Coil Airfl 
(cfm) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(cfffi) 

Lvg 
Deg 

0 
0 
0 
0 

Deg F 
0 0.0 
0 CO 
0   0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Minefu 
Return 
Exhaust 
Rm Exh. 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

411 
0 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

6,120 
2,840 

0 
0 

2,056 
0 

190 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg %  OA 
Clg Cfiii/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-11.11 

Type. 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
67.4 
67.2 
67.2 
68.0 
O.C 
O.C 
O.C 
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BUILDING U-VALUES - ALTERNATIVE 2 
WALL 4 ROOF INSULATION 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) (lass Capac. 

Room Summr Wintr Sura Kir Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GND FLR CL3 0.058 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.317 93.0 19.82 
Zone 1 Total/Ave. 0.058 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.317 93.0 19.82 

3 1ST FLR DORM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 108.9 23.25 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000- . 0.000 0.550 0.563 0.058 0.337 108.9 23.25 

5 2ND FLR DORM 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 109.7 23.33 
Zone 5 Total/Ave. 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 109.7 23.33 
Systea 1 Total/Ave. 0.029 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.331 104.9 22.36 

t GRN FLR HTG 0.058 0.000 0.000 0.000 o.ooc 0.550 0.563 0.058 0.317 81.7 17.40 
Zone 2 Total/Ave. 0.058 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.317 31.7 17.40 

4 1ST FLR HTG 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 57.8 12.25 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 57.8 12.25 

6 2ND FLR HTG 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 74.1 15.65 
Zone 6 Total/Ave. 0.027 0.000 0.000 0.000 0.000 0.55C 0.563 0.058 0.337 74.1 i5.65 
System 2 Total/Ave. 0.039 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.328 73.0 15.49 
Buildin 9 0.033 0.000 0.000 0.000 o.ooc 0.550 0.563 0.058 0.330 94.5 20.11 
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BUILDING AREAS 

Room 
Number Description 

1 GND FLR CLG 
Zone I Total/Ave 

3 1ST FLR DORK 
Zone 3 Total/Ave 

5 2ND FLR DORM 
Zone 5 Total/Ave 
System 1 Total/Av? 

2 GRN FLR HTG 
Zone 2 Total/Ave 

4 1ST FLR HTG 
Zone 4 Total/Ave 

6 2ND FLR HTG 
Zone 6 Total/Ave 
System 2 Total/'Ave 
Building 

:iu::jer of 
Duplicate 
Fir  Rsi 

1  1 

1  1 

Floor 
rea/Dupl 

Room 
(sqft) 

3,372 

4,598 

4,598 

2,720 

1,700 

1,700 

Total 
Floor 
Area 

(sqft) 

3,372 
3,372 
4,598 
4,598 
4,598 
4,593 
12,563 
2,720 
2,720 
1,700 
1,700 
1,700 
1,700 
6,120 

18,688 

Partition 
Area 

(sqft) 

310 
310 

0 
0 

4,302 
4,302 
4,612 
1,140 
1,140 

0 
0 

1,700 
1,700 
2,840 
7,452 

Exposed 
Floor 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Skylight 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ski 

/Rf 

Net Roof. 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Window Win Net Wall 
Area /Wl   Area 

(sqft) (*)  (sqft) 

261 
261 
581 
581 
581 
581 

1,423 
45 
45 
75 
75 
70 
70 

190 
1,613 

11 
11 
13 
13 
15 
15 
13 

10 
10 
9 
9 
9 

13 

2,079 
2,079 
3,908 
3,908 
3,332 
3,332 
9,319 

515 
515 
673 

' 673 
678 
678 

1,866 
11,185 

ASHRAE 90 ANALYSIS - ALTERNATIVE 
WALL & ROOF INSULATION 

A S H R A 9 I S 

Overall Roof U-Value 
Overall Wall U-Value 
Overall Building U-Value 

0.000 (Btu/Hr/Sq Ft/F) 
0.120 (Btu/Hr/Sq Ft/F) 
0.120 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (CTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

0.00 (Btu/Hr/Sq Ft) 
10.93 (Btu/Hr/Sq Ft) 
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SYSTEM  LOAD PROFILE 

System Totals 

Percent 
Design 

Load 

0 - 5 
5 - 10 

10 - 15 
15 - 20 
20 - 25 
25 - 30 ■ 
30 - 35 
35 
40 
45 

60 
65 
70 
75 
80 
85 
90 
95 

40 
45 
50 

50 - 55 
55 - 60 

65 
70 
75 
80 
85 
90 
95 
100 

--- Cooling Load   
Cap. Hours Hours 

(Ton)   (t) 

Hours Off 

1.8 
3.6 
5.4 
7.1 
8.9 

10.7 
12.5 
14.3 
16.1 
17.9 
19.6 
21.4 
23.2 
25.0 
26.8 
28.6 
30.3 
32.1 
33.9 
35.7 
0.0 

37 
17 
23 
17 
4 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

533 
250 
340 
241 
60 
0 
0 

20 
11 
0 
0 
0 
0 
0 
0 
0 
0 
A 

0 
0 

— Heating Load 
Capacity Hours 

(Btuh)        (t) 
Hours 

0    7,305 

-45,905 19 803 
-91,810 50 2,153 

-137,714 14 604 
-183,619 11 481 
-229,524 2 81 
-275,429 2 87 
-321,334 3 113 
-367,238 0 0 
-413,143 0 0 
-459,048 0 0 
-504,953 0 0 
-550,858 0 0 
-596,762 0 0 
-642,667 0 0 
-688,572 0 0 
-734,477 0 0 
-780,382 0 0 
-826,286 0 0 
-872,191 0 0 
-918,096 0 0 

0 0 $itt 

— Cooling Airflow   
Cap. Hours Hours 
(Cfn) (%) 

670.0 0 0 
1,340.0 0 0 
2,010.0 0 0 
2,680.0 . 42 3,650 
3,350.0 0 0 
4,020.0 0 0 
4,690.0 0 0 
5,360.0 0 0 
6,030.0 0 0 
6,700.0 21 1,825 
7,370.0 0 0 
8,040.0 0 0 
8,710.0 0 0 
9,380.0 0 0 

10,050.0 0 0 
10,720.0 0 0 
11,390.0 0 0 
12,060.0 0 0 
12,730.0 0 0 
13,400.0 38 3,285 

0.0 0 0 

eating Airflow 
Cap. Hours Hours 
(Cfn) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
HALL & ROOF INSULATION 

Temperature 

U   1 H Ü   1 trirtKHiuKt r 

Ranqe i 3 5 2   4 6 
(F) 

Max. Temp. 73.4 78.7 78.9 90.9 102.4 95.6 
Mo./Hr. 7 14 7 14 7 14 9 20 9 20 8 21 

Day Type 1 
1 1 1 5   1 2 

  Number of Hours 
Above 100 0 0 0 0 1,464 0 - 
95 - 100 0 0 0 0 489 621 
90 - 95 0 0 0 720  461 1,587 
85 - 90 0 0 0 1,644  704 250 
80 - 85 0 0 0 1,226  459 922 
75 - 80 2,928 2,940 3,019 1,137  399 438 
70 - 75 1,216 1,144 1,105 1,153  833 593 
65 - 70 4,616 4,676 4,636 2,880 3,951 4,344 
60 - 65 0 0 0 0   0 0 
55 - 60 0 0 0 0   0 0 
50 - 55 0 0 0 0   0 0 
8eloa 50 0 0 0 0   0 0 

Min. Temp. 66.5 66.1 66.4 67.9 67.9 67.9 
Mo./Hr. 2 15 2 15 2 15 3 6 3 22 3 3 

Day Type 2 2 2 3   1 1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

N T H L Y  EHE 

ELEC DEMAND STEAM STEAM DMNO 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kB) (Therm) (Thra/hr) 

Jan 7,848 18 927 3 
Feb 7,090 18 925 3 
March 7,912 18 580 2 
April 6,391 18 193 1 
May 4,152 13 0 0 
June 6,894 28 0 0 
July 10,456 42 0 0 
Aug 7,278 34 0 0 
Sept 3,976 28 o r. 

Oct 4,624 18 ;,A 1 
Nov 7,483 18 355 1 
Dec 7,815 18 753 5 
Total 81,920 Hi. 3,762 3 

Building Energy Consumptior. :    35,09C (8tu/Scj Ft/Year) 
Source Energy Consumption 71.7GC Ft/Year) 

R G Y  C 0 N S U H P T I 0 

Floor Area - 18,688 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 

«ALL & ROOF INSULATION 

EQUIPMENT     ENERGY     CONSUMPTIO 

Ref Equip — Monthly Consumption 
Nun Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

0 LIGHTS 
ELEC 2472 2234 2534 2383 2503 2444 2442 2534 2383 2503 2383 2442 
PK 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 

1 MISC LD 
ELEC 0 0 0 0 -0 0 0 0 0 0 0 0 
PK O.ö 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 
GAS 0 0 0 0 0 0 o 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LO 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 - 0 0 0 
PK 0.0 CO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1121L AIR-CLD REC: [? 35-60 TONS 
ELEC 0 0 0 0 0 1113 2634 1156 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 9.4 25.4 19.0 9.1 0.0 0.0 0.0 

1 E95200 CONDENSER FANS 
ELEC 0 0 0 0 0 138 314 143 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.8 2.6 2.1 0.9 0.0 0.0 0.0 

1 E85001 CHILLED KATER PUMP C.V. 
ELEC 0 0 0 0 0 1511 3226 1695 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 5.0 5.0 5.0 5.0 0.0 0.0 0.0 

1 EQ5313 CONTROLS 
ELEC 0 0 0 o 0 91 195 102 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 

1 E84003 FC CENTRIF. FAN C.V. 
ELEC 1200 1084 1200 Hol 1200 1161 1200 1200 1161 1200 1161 1200 
PK 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

Total   •- 

29,257 

9.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4,903 

25.4 

595 

2.6 

6,433 
5.0 

388 

0.3 

14,130 

2.9 

1    EQ4003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC 446 404   450   432   449 434 445 448 432 445 431 444 5,260 
PK 0.9 0.9   0.9   0.9   0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 927 925   580   193    0 0 0 0 0 30 355 753 3,762 
PK 3.0 3.1   2.2   0.8   0.0 0.0 0.0 0.0 0.0 0.5 1.1 2.9 3.1 

1 ES502Ö HEAT WATER CIRC. PUMP C.V. 
ELEC 3699 3341  3699  2396    0 0 0 0 0 472 3480 3699 20,785 
PK 5.0 5.0   5.0   5.0   0.0 0.0 0.0 0.0 0.0 5.0 5.0 5.0 5.0 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 30 27   30   19   _ 0 0 0 0 0 4 28 30 169 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    42.4 (kW) 
Yearly Time of Peak 16 (hr) 7 (no) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1      E8U21L  AIR-CLD RECIP 55-60 TONS 

Sub Total 

Sub Total 

Air Moving Equipment 

1 STATION OF FAN ELECTRICAL DEMAND 3.7  8.78 

Sub Total 3.7  8.73 

Sub Total 0.0  0.00 

Miscellaneous 

Lights 9.3 22.06 
Base Utilities 0.0 0.00 
Hisc Equipment 0.0 0.00 

Sub Total 9.3 22.06 

Grand Total 42.4 100.00 

29.3 69.17 

29.3 69.17 

0.0 0.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 420 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb: 
Summer Design Wet Bulb: 
Winter Design Dry Bulb: 
Summer Ground Relectance: 
Winter Ground Relectance: 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 
77.2 

5 
475 

(deg) 

(ft) 
29.2 (in. Hg) 

1.00 
1.00 

92 (F) 
72 (F) 
4 (F) 

0.20 
0.20 

0.0742 (Lbm/cuft) 
0.2444 (Btu/ibm/F) 
1.0882 (Btu-min./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-rain./hr/cuft) 

Design Simulation Period: Hay    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15:42:53  2/ 2/94 
C8420 .TM 
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AIRFLOW - ALTERNATIVE 3 
VESTIBULE " ■■':; 

—-  SYSTEM SUMMARY - - -  
(Design Airflow Quantities) 

 -  Main -  Auxil. Room 
Outside   Cooling   Heating   Return Exhaust Supply Exhaust 

System System  Airflow   Airflow   Airflow   Airflow Airflow Airflow Airflow 
Number  Type    (Cfm)    (Cfm)    (Cfm)    (Cfm) (Cfm) (Cfm) (Cfm) 

1 FC       1,144    13,400    13,400    16,193 3,937 0 3,975 
2 RAD         0       0       0       0 535 0 0 

Totals         1,144    13,400   13,400    16,193 4,471 0 3,975 

CAPACITY - ALTERNATIVE 3 
VESTIBULE 

  - - SYSTEM  SUMMARY ---- —  
(Design Capacity Quantities) 

 Cooling   Heating      
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat Reheat Humidif. Opt. Vent Heating 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity Capacity Capacity Capacity Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh)   (Btuh)  (Btuh)  (Btuh)   (Btuh) 

1 FC       35.7    0.0    0.0   35.7  -792,000      0  -11,597       0     0      0  -792,000 
2 RAD       0.0    0.0    0.0    0.0  -68,000      0      0       0     0     0   -68,000 

Totals        35.7    0.0    0.0   35.7  -860,000      0  -11,597       0     0      0  -860,000 

The building peaked at hour 16 month 7 with a capacity of  23.4 tons 

ENGINEERING CHECKS - ALTERNATIV E 3 
VESTIBULE 

G I N E E RING CHECK .. 

Percent — Heati ng —-  too i ing   
System   Main/ Systen Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main FC 8.53 1.07 375.4 352.0 34.09 1.07 -63.02 12,568 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -11.11 6,120 
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System 1 Block FC FAN COIL 

************************* c OOLING COIL PEfiK ******************************** CLG SPACE ! 3EAK ************ HEATING COIL 1 PEAK ******** 

Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air -> QAD8/WB/HR: 91/ 73/ 98.0 * 
* 

OADB: 8( ) * 
* 

OADB: 4 ._ 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil 1 :eak . Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (t) * (Btuh) (Btuh) 
■■■(*) 

Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Solar 41,966 0 41,966 14.92 * 44, 290 23.53 * 0 0 0.00 

Glass Cond 10,530 0 10,580 3.76 * 10,032 5.33 * -51, 264 -51 ,264 10.99 

Hall Cond 53,394 9,637 68,031 24.19 * 62, 113 32.99 * -175,355 -204 ,291 43.81 

Partition 1,407 1,407 0.50 * 1, 723 0.92 * -16,207 -16,207 3.48 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 88,164 88,164 31.34 * 43, 158 22.93 * -194, 515 -194 ,515 41.72 

Sub Total-) 2u0 ,5ii 9,637 210,148 74.71 * 161, 317 85.69 * -437, 340 -466,276 100.00 

Internal Loads * * 

Lights 17,587 0 17,587 6.25 * 17, 801 9.46 * 0 0 0.00 

People 13,013 13,013 4.63 * 6,683 3.55 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
; Sub Total-"-) 30,599 0 0 30,599 10.88 * 24, 484 13.01 * 0 0 0.00 

Ceiling Load 2,430 -2,480 0 0.00 * 2, 450 1.30 * -6, 449 0 0.00 

Outside Air 0 0 0 35,763 12.71 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 4,764 1.69 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 -0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total") 233,591 7,157 0 281,275 100.00 * 188, ,251 100.00 * -443, 789 -466,276 100.00 

■' "   Total Capacity Sens Cap. Coil Airfl   Enter in- g DB/KB/HR Leaving D3/WB/HR Gross Total 
HALHO 

Glass (sf) [%) 
(Tons) (Nbh) (Nbh) (cfm) Deg f Deg F Grains Deg F Deg F Grains Floor 12, ,568 

Main Clg   35.7 428.4 330.7 13,400 77.0  65 .5  78 .4 61.9 55.2 56.0 Part 4, ,612 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 Roof 0 0  0 

Totals    35.7 428.4 Wall 10,742 1,423  13 

 AIR 
Type 

FLOWS (en- 
coding  I 

—FNfiTHFrOTMC CHECKS— 
8.5 

.-TFMDFPaTIIBFI (F)~ 
Htg Capacity Coil Airfl Ent Lvg Heating Clg %  CA 

nu 

Type Clg 
(Mbh) (cfm)  Deg F Oeg F Vent 1,144 0 Clg Cfm/Sqft 1.07 SADB 62.1 98.4 

Main Htg   -792.0 13, 400  44.1 98.4 Infil 2,793 2,793 Clg Cfm/Ton 375.35 [ 'lenurn 75.6 66.3 

Aux Htg    0.0 0   0.0 0.0 Supply 13,400 13,400 Clg Sqft/Ton 352.04 f teturn 75.6 66.3 

Preheat    -11.6 13, 400  61.0 61.8 Mincfm 0 0 Clg Btuh/Sqft 34.09 f tet/OA 76.9 66.3 

Reheat      0.0 0   0.0 0.0 Return 12,218 13,400 No. People 35 f ?unarnd 75.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 371 0 Htg %  OA 0.0 ' 1 :n NtrTD 0.1 0.1 
Opt Vent    0.0 0   0.0 0.0 RIB Exh 3,975 0 Htg Cfm/SqFt 1.07 I rn BldTD 0.1 0.1 
Total     -792.0 Auxil 0 0 Htg Btuh/SqFt -63.02 1 :n Frict 0.2 0.1 
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System 2 Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ****** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air -)      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
Ö 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(I) 
0.00 

■ 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
0AD8: 

0/, 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
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****** KEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 ' 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-6,845 
-35,411 
-8,463 

0 
-37,230 
-87,948 

0 
0 
0 
0 

-5,419 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-6,845 
-40,758 
-8,463 

0 
-37,230 
-93,295 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
7.34 

43.69 
9.07 
0.00 

39.91 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-93,367   -93,295  100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

-COOLING COIL SELECTION- -AREAS- 
Total Capacity Sens Cap. Coil Airfl 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) 
Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) 

Oeg F Deg F Grains Deg F Deg F Grains  Floor 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Part 
ExFlr 
Roof 
Wall 

6,120 
2,840 

0 
0 

2,056 
0 

190 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidi f 
Opt Vent 
Total 

Capacity 
(Mbh) 
-68.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-68.0 

Coil Airfl 
(cfo) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg 

0 
0 
0 
0 
0 
0 

F 
Type 

Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F) 
Heating 

0 
535 

0 
0 
0 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cf,n/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0,00 

0 
0.0 

0.00 
-11.11 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
64.8 
63.8 
63. £ 
68. C 
O.C 
O.C 
O.C 
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BUILDING U-VALUES - ALTERNATIVE 3 
VESTIBULE "  -. :— ' - V-,\ 

BUILDING U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Sutiimr Wintr Summr Wintr (lb/ (Btu/ 
Numbs r Description Part. ExFlr Skylt Skylt Roof Windo «indo Wall Ceil. sqft) sqft/F) 

1 GND FLR CLG 0.038 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 84.8 18.03 
Zone 1 Total/Ave. 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 84.8 18.03 

3 1ST FLR DORM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 106.8 22.84 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 106.8 22.84 

5 2ND FLR DORM 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 107.0 22.79 
Zone 5 Total/Ave. 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 107.0 22.79 
System 1 Total/Ave. 0.059 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.331 101.0 21.53 

2 GRN FLR KTG 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 50.9 10.51 
Zone 2 Total/Ave. 0.088 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.317 50.9 10.51 

4 1ST FLR HTG 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 56.9 12.06 
Zone 4 Total/Ave. 0.000 0.000 0.000 o.coo 0.000 0.550 0.563 0.344 0.337 56.9 12.06 

6 2ND FLR HTG 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 72.2 15.26 
Zone 6 Total/Ave. 0.057 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.337 72.2 15.26 
System 2 Total/Ave. 0.069 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.328 58.5 12.26 
Building 0.063 0.000 0.000 0.000 0.000 0.550 0.563 0.344 0.330 87.1 18.50 
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BUILDING AREAS - ALTERNATIVE 3 
VESTIBULE 

BUILDING AREAS 

Floor Total Exposed '■.•',': "■ •-""' 

Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Nail 
Room Duplicate Room Area Area Area Area /Rf Area Area /«l Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) w (sqft) 

1 GND FLR CLG 3,372 3,372 310 0 0 0 0 261 11 2,079 
Zone 1 Total/Ave. 3,372 310 0 0 0 0 261 11 2,079 

3 1ST FLR DOR« 4,598 4,598 0 0 0 0 0 581 13 3,908 
Zone 3 Total/Ave. 4,598 0 0 0 0 0 581 13 3,908 

5 2ND FLR DORM 4,598 4,598 4,302 0 0 0 0 581 15 3,332 
Zone 5 Total/Ave. 4,598 4,302 A 0 0 0 581 15 3,332 
System 1 Total/Ave. 12,568 4,612 0 0 0 0 1,423 13 9,319 

2 GRN FLR HTG 2,720 2,720 1,140 0 0 0 0 45 8 515 
Zone 2 Total/Ave. 2,720 1,140 0 0 0 0 45 8 515 

4 1ST FLR HTG 1,700 1,700 0 0 0 0 0 75 10 673 
Zone 4 Total/Ave. 1,700 0 0 0 0 0 75 10 673 

6 2ND FLR HTG 1,700 1,700 1,700 0 0 0 0 70 9 678 
Zone 6 Total/Ave. 1,700 1,700 0 0 0 0 70 9 678 
System 2 Total/Ave. 6,120 2,840 0 0 0 0 190 9 1,866 
Building 18,688 7,452 0 0 0 0 1,613 13 11,185 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
VESTIBULE 

A S K R A E  9 0  ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall 8uilding U-Value 

0.000 (8tu/Hr/Sq Ft/F) 
0.370 (Btu/Kr/Sq Ft/F) 
0.370 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

0.00 (Btu/Hr/Sq Ft) 
14.17 (Btu/h'r/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
VESTIBULE ■:■ 

System Totali 

 S Y S T E M LOAD PROFIL! 

Percent — Cool ing Load —   Heatinc ! Load — Cooling Airflow —- Heating Airflow 
Desi i.gn Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfn) (*) (Cfn) (*) 

0 - 5 1.8 16 246 -43,580 12 563 670.0 0 0 0.0 0 0 
5 - 10 3.6 18 270 -87,160 10 497 1,340.0 0 0 0.0 0 0 

10 - 15 5.4 15 231 -130,739 25 1,225 2,010.0 0 0 0.0 0 0 
15 - 20 7.1 28 418 -174,319 22 1,090 2,680.0 42 3,650 0.0 0 0 
20 - 25 8.9 10 152 -217,899 6 305 3,350.0 0 0 0.0 0 0 
25 - 30 10.7 6 84 -261,479 7 359 4,020.0 0 0 0.0 0 0 
30 - 35 12.5 5 75 -305,059 8 397 4,690.0 0 0 0.0 0 0 
35 - 40 14.3 0 0 -348,639 2 87 5,360.0 0 0 0.0 0 0 
40 - 45 16.1 0 0 -392,218 0 21 6,030.0 0 0 0.0 0 0 
45 - 50 17.9 1 20 -435,798 1 57 6,700.0 21 1,825 0.0 0 0 
50 - 55 19.6 1 11 -479,378 0 3 7,370.0 0 0 0.0 0 0 
55 - 60 21.4 0 0 -522,958 1 71 8,040.0 0 0 0.0 0 0 
60 - 65 23.2 0 0 -566,538 3 149 8,710.0 0 0 0.0 0 0 
65 - 70 25.0 0 C -610,118 1 28 9,380.0 0 0 0.0 0 0 
70 - 75 26.8 0 0 -653,698 0 0 10,050.0 0 0 0.0 0 0 
75 - 80 28.6 0 0 -697,277 0 0 10,720.0 0 0 0.0 0 0 
80 - 85 30.3 0 0 -740,357 0 0 11,390.0 0 0 0.0 0 0 
85 - 90 32.1 0 0 -784,437 0 0 12,060.0 0 0 0.0 0 0 
90 - 95 33.9 0 n -828,017 0 0 12,730.0 0 0 0.0 0 0 
95 - 100 35.7 0 0 -871,597 0 0 13,400.0 38 3,285 0.0 0 0 
Hours , Off 0.0 0 7,253 0 0 3,908 0.0 0 0 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 
VESTIBULE 

U I L D I N G TEMPERATURE P R 0 F I L E S 

Temperature  — - - - — Zone Number -- 
Range 13   5   2   4   6 

(F) 

Max. Temp. 78.9 79.2 79.3 90.3 94.8 91.0 
Mo./Hr. 7 14 7 14 7 14 8 24 8 23 8 24 

Day Type 111111 

  Number of Hours 
Above 100 0 0 0 0 0 0 

95-100 0 0 0 0 0 0 

90-95 0 0 0 133 1,360 172 

85-90 0 0 0 2,051 1,362 1,400 

80-85 0 0 0 863 214 1,200 

75 -    80 2,983 2,99ö 3,167 797 735 558 

70 -   75 774 716 590 636 413 512 

65 -    70 4,947 4,908 4,916 4,280 4,676 4,918 

60 -   65 56 146 87 0 0 0 

55-60 0 0 0 0 0 0 

50-55 0 0 0 0 0 0 

Below 50 0 0 0 0 0 0 

Min. Temp. 64.6 64.1 64.5 67.9 67.9 67.9 
Mo./Hr. 2 15 2 15 2 15 3 2 4 4 2 7 

Day Type 2 2 2 2 2 3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 - ■ 
VESTIBULE 
  - — MONTHLY  ENERGY  CONSUMPTION - -  

ELEC DEMAND STEAM STEAM DMND 
ff Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

7,849 18 1,845 6 
7,092 18 1,784 6 
7,914 18 1,178 5 
7,425 18 483 1 
4,155 13 0 0 
7,747 35 0 0 
13,117 55 0 0 
7,968 41 0 Ö 
3,978 29 c 0 
6,475 18 223 1 
7,585 18 829 2 
7,316 18 1.573 5 

89,122 55 7,914 6 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building Energy Consumption :   58,624 (Stu/Sq Ft/Year)       Floor Area --    18,688 (Sq Ft) 
Source Energy Consumption  :   105,297 (Stu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 

VESTI8ULE 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip — Mon thly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Get Nov Dec Total 

0 LIGHTS 
ELEC 2472 2234 2534 2383 2503 2444 2442 2534 2383 2503 2383 2442 29,257 
PK 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD - 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK CO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1121L AIR- ■CLD REC: IP 35-60 TONS 
ELEC 0 0 0 0 0 1612 4627 1626 0 0 0 0 7,865 
PK 0.0 0.0 0.0 0.0 0.0 22.0 37.3 28.6 9.3 0.0 0.0 0.0 37.3 

1 EQ5200 COME DENSER FANS 
ELEC 0 0 0 0 0 196 538 197 0 0 0 0 931 
PK 0.0 0.0 0.0 0.0 0.0 2.4 3.8 3.0 1.1 0.0 0.0 0.0 3.8 

1 EQ5001 CHILLED WATER PUMP C.V. 
ELEC 0 0 0 0 0 1790 3644 1849 0 0 0 0 7,283 
PK 0.0 0.0 0.0 0.0 0.0 5.0 5.0 5.0 5.0 0.0 0.0 0.0 5.0 

1 EQ5313 CONTROLS 
ELEC 0 0 0 0 0 108 220 112 0 0 0 0 439 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC C :ENTRIF. FAN C.V. 
ELEC 1200 10S4 1200 1161 1200 1161 1200 1200 1161 1200 1161 1200 14,130 
PK 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

1    EQ4003 FC CENTRIF. FAN C.V. 



Trane Air Conditioning Economics 
By: Trans Customer Direct Service Network 

V 600 
PAGE 35 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
VESTIBULE 

ELEC 448 406   451   433   451 436 446 450 434 447 432 446 5,281 
PK 0.9 0.9   0.9   0.9   0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 1845 1784  1178   483    0 0 0 0 0 223 829 1573 7,914 
PK 5.6 5.7   5.0   1.3   0.0 0.0 0.0 0.0 0.0 1.1 2.2 5.4 5.7 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 3699 3341  3699  3420    0 0 0 0 0 2307 3579 3699 23,743 
PK 5.0 5.0   5.0   5.0   0.0 0.0 CO 0.0 0.0 5.0 5.0 5.0 5.0 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 30 27   30   28   -0 0 0 0 0 19 29 30 193 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
VESTIBULE 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    54.6 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (4) 

Cooling Equipment 

1      EQ1121L AIR-CLD RECIP 35-60 TONS              41.6 76.09 

Sub Total 41.6 76.09 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         3.7 6.81 

Sub Total 3.7 6.81 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 9.3 17.11 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0,00 

Sub Total 9.3 17.11 

Grand Total 54.6 100.00 
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****************************************************************** *********** 
***************************************************************************** 
** ** 

** TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 420 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
8arometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb 
Summer Design Wet Bulb 
Winter Design Dry Bulb 
Summer Ground Relectance 
Winter Ground Relectance 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 

77.2 (deg) 
5 

475 (ft) 
29.2 (in. 

1.00 

1.00 

92 (F) 
72 (F) 

4 (F) 
0.20 

0.20 

Hg) 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0382 (8tu-min./hr/cuft/F) 

4,790.2 (8tu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15:51:31  2/ 2/94 
C8420 .TM 
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AIRFLOW - ALTERNATIVE 4 
COMBINED ECOS 

[EM S 
i Airflow (Desigr 

u n n H n T - 
Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

■- Main -■ 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 FC 
2 RAD 

Totals 

1,144 
0 

1,144 

13,400 
0 

13,400 

13,400 
0 

13,400 

15,441 
0 

15,441 

3,185 
391 

3,575 

0 
0 
0 

3,975 
0 

3,975 

CAPACITY - ALTERNATIVE 4 
COMBINED ECOS 

 - - — SYSTEM  SUMMARY - -  
(Design Capacity Quantities) 

 - Cooling  - — Heating -  
Main Sys. Aux, Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent   Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity   Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) (Btuh)  (Btuh)  (Btuh)   (Btuh) 

1 FC       35.7    0.0    0.0    35.7  -792,000      0  -59,823 0     0     0  -792,000 
2 RAD       0.0    0.0    0.0    0.0  -68,000      0      0 0     0     0   -68,000 

Totals         35.7    0.0    0.0   35.7  -860,000      0  -59,823 0     0     0  -860,000 

The building peaked at hour 16 month 7 with a capacity of 14.9 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
COMBINED ECOS 

  E N G I N E E RING CHECK s  

Percent  Cool ing  — Heat ing — 
Sy.stem Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main FC . 8.53 1.07 375.4 352.0 34.09 1.07 -63.02 12,568 

2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -11.11 6,120 
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System 1 Block FC - FAN COIL 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE 

Peaked at Tine -")       Mo/Hr: 7/16 
Outside Air ->      OftDB/WB/HR: 91/ 73/ 98.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 

. Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 

41,966 
10,580 
8,988 

346 
0 

51,661 
113,541 

17,744 
13,013 

0 
30,756 

412 

144,709 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

1,518 

1,518 

0 
0 

-412 
0 

0 
0 

0 
0 

1,106 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

41,966 
10,580 
10,505 

346 
0 

51,661 
115,058 

17,744 
13,013 

0 
30,756 

0 
28,438 
4,764 

0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
23.44 
5.91 
5.87 
0.19 
0.00 

28.86 
64.27 

9.91 
7.27 
0.00 

17.18 
0.00 

15.89 
2.66 
0.00 
0.00 
0.00 
0.00 

-0.00 

179,017 100.00 

Mo/Hr: 
0ADB: 

PEAK *** 
7/16 
91 

Percnt * 
Of Tot * 

(*) * 
0.00 * 
0.00 * 
0.00 * 
36.58 * 
8.37 * 
7.67 * 
0.40 * 
0.00 * 

26.57 * 
79.58 * 

* 

14.65 * 
5.45 * 
0.00 * 

20.10 * 
0.32 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

0    0.00 * 
0.00 * 
0.00 * 

* 

121,086  100.00 * 

********* HEATING COIL PEAK *«m« 
* Mo/Hr: 13/ 1 , 
* 0ADB:  4 
* " 

Space 
Sensible 

(Btuh) 
0 
0 
0 

44,290 
10,133 
9,288 

483 
0 

32,167 
96,360 

17,744 
6,597 

0 
24,340 

386 
0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-51,264 
-29,565 
-7,722 

0 
-142,145 
-230,696 

0 
0 
0 
0 

-1,110 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-51,264 
-34,557 
-7,722 

0 
-142,145 
-235,688 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

■(*) 

0.00 
0.00 
0.00 
0.00 

21.75 
14.66 
3.28 
0.00 

60.31 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-231,806  -235,688  100.00 

-COOLING COIL SELECTION- -AREAS- 

Maiii Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR   Leaving D3/K8/HR   Gross Total   Glass (sf) (*) 
(Tons) 
35.7 
0.0 
0.0 
35.7 

(Mbh) 
428.4 

0.0 
0.0 

428.4 

(Mbh) 
349.3 

0.0 
0.0 

(cffli) 
13,400 

0 
0 

Deg F Deg F Grains Deg F Deg F Grains  Floor 
76.6 67.1 
0.0 0.0 
0.0  0.0 

87.1 
0.0 
0.0 

66.5 57.2 
0.0 0.0 
0.0  0.0 

56.9 
0.0 
0.0 

Part 
ExFlr 
Roof 
Kail 

12,568 
4,612 

0 
0 

10,742 
0 

1,423 
0 

13 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

--HEATING COIL SELECTION  - 
Capacity Coil Airfl Ent  Lvg 

(cfm)  Deg F Deg F 

-AIRFLOWS (cfm)- -ENGINEERING CHECKS- -TEMPERATURES 

(Mbh) 
-792.0 

0.0 
-59.8 

0.0 
0.0 
0.0 

-792.0 

13,400 
0 

13,400 
0 
0 
0 

29.6 
0.0 

62.3 
0.0 
0.0 
0.0 

83.9 
0.0 

66.4 
0.0 
0.0 
0.0 

Type   Cooling  Heating 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
R.D Exh 
Auxil 

1,144 
2,041 

13,400 
0 

11,466 
0 

3,975 
0 

0 
2,041 

13,400 
0 

13,400 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfia/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 

0  Htg Btuh/SqFt 

8.5 
1.07 

375.35 
352.04 
34.09 

35 
0.0 
1.07 

-63.02 

Type 
SAD3 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
66.7 
75.1 
75.1 
76.4 
75.0 
0.1 
0.1 

Fn Frict 0.2 

(F)- 
Htg 
83.9 
67.7 
67.7 
67.7 
63. C 
0.! 
0.1 
0.2 
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System 2 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * M io/Hr: 13/ 1 
Outside Air —> OADB/KB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 3eak Coil Peak Percnt 
Sen s.fLat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space 5 Jens Tot Sens Of Tot 

Envelope Loads (Btuh) (3tuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * -6, ,845 -6,845 15.09 
«all Cond 0 0 0 0.00 * 0 0.00 * -5, ,970 -6,915 15.24 
Partition 0 0 0.00 * 0 0.00 * "4, ,408 -4,408 9.72 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -27,206 -27,206 59.96 
Sub Total") 0 0 0 0.00 * 0 0.00 * -44, ,430 -45,374 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * •947 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Keat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 0 0 0 

. s ELECTION 

0 0.00 * 0 0.00 * -45, 377 -45,374 100.00 

-HKtRo  

Total Capacity Sens Cap. Coil Aii rfl Ent. erinc j DB/WB/HR Leaving DB/W8/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 6, 120 

Main Clg   0.0 0.0 0.0 0 0.0 0. ,0   0.0 0.0 0.0 0.0 Part 2, 840 
Aux Clg   0.0 0.0 0.0 0 0.0 0. ,0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. 0   0 .0 0.0 Ö.0 0.0 Roof 0 0  0 
Totals    0.0 0.0 Wall 2, 056     190  9 

UCATTWr t :0IL SELE -AIRFLOWS (cfm)- -ENGINEERING CHECKS— - -TEMPERATURES (F)-  HtHllnb I 'X\ lUn 

Capacity Coil Ai ■rfl  Ent Lvg Type / 
i doling t testing Clg %  OA 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 
Main Htg   -68.0 0   0.0 0.0 Infil 0 391 Clg Cfm/Ton 0.00 Plenum   0.0 67.4 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 67.2 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 67.2 
Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 F n MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rtfi Exh 0 0 Htg Cfm/SqFt 0.00 F n BldTD 0.0 O.C 
Total     -68.0 Auxil 0 0 Htg Btuh/SqFt -11.11 F n Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 4 
COMBINED ECOS '■-- V 

BUILDING U - V A L U E S 

—- Roc im U-Val .ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Itiintr Sumrar Kintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 GND FLR CLG 0.058 0.000 0.000 C.000 0.000 0.550 0.563 0.058 0,317 93.0 19.82 
Zone 1 Total/Ave. 0.053 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.317 93.0 19.82 

3 1ST FLR DORM 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.053 0.337 108.9 23.25 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000. 0.000 0.550 0.563 0.058 0.337 108.9 23.25 

5 2ND FLR DORM 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 109.7 23.33 
Zone 5 Total/Ave. 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 109.7 23.33 
System 1 Total/Ave. 0.029 0.000 o.oco 0.000 0.000 0.550 0.563 0.058 0.331 104.9 22.36 

2 GRN FLR HTG 0.058 0.000 O.COO O.COO 0.000 0.550 0.563 0.05S 0.317 81.7 17.40 
Zone 2 Total/Ave. 0.058 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.317 81.7 17.40 

4 1ST FLR HTG 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 57.8 12.25 
Zone 4 Total/Ave. O.COO 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 57.8 12.25 

6 2ND FLR HTG 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 74.1 15.65 
Zone 6 Total/Ave. 0.027 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.337 74.1 15.65 
System 2 Total/Ave. 0.039 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.328 73.0 15.49 
Building 0.033 0.000 0.000 0.000 0.000 0.550 0.563 0.058 0.330 94.5 20.11 
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BUILDING AREAS - ALTERNATIVE 4 
COMBINED ECOS 

BUILDING AREAS 

Floor Total Exposed 
Numbe r of Area/Oupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /HI Area 
Number Description Fir R.Ü! (sqft) (sqft) (sqft) (sqft) (sqft) w (sqft) (sqft) W (sqft) 

1 GND FLR CLG 1 1 3,372 3,372 310 0 0 0 0 261 11 2,079 
Zone 1 Total/Ave. 3,372 310 0 0 0 0 261 11 2,079 

3 1ST FLR DORM 1 1 4,598 4,598 0 0 0 0 0 581 13 3,908 
Zone 3 Total/Ave. 4,598 0 0 0 0 0 581 13 3,908 

5 2ND FLR DORM 1 1 4,598 4,598 4,302 0 0 0 0 581 15 3,332 
Zone 5 Total/Ave. 4,598 4,302 0 0 0 0 581 15 3,332 
System 1 Total/Ave. 12,568 4,612 0 0 0 0 1,423 13 9,319 

2 GRN FLR HTG 1 i 2,720 2,720 1,140 0 0 0 0 45 8 515 
Zone 2 Total/Ave. 2,720 1,140 0 0 0 0 45 8 515 

4 1ST FLR HTG 1 1 1,700 1,700 0 0 0 0 0 75 10 67Z 
Zone 4 Total/Ave. 1,700 0 0 0 0 0 75 10 673 

6 2ND FLR HTG 1 1 1,700 1,700 1,700 0 0 0 0 70 9 67E 
Zone 6 Total/Ave. 1,700 1,700 0 0 0 0 70 9 67E 
System 2 Total/Ave. 6,120 2,840 0 0 0 0 190 9 1,866 
Building 18,688 7,452 0 0 0 0 1,613 13 11,185 

ASHRAE ' ?0 ANALYSIS - ALTI ■RNATIVE 4 
COMBINED ECOS 

1  0 A N A L Y £ 
11  T C 

H o n i\ n  c > 1 b  

Overall Roof U-Value :  0. ,000 (Btu/Hr/Sq f rt/F) 
Overall Wall U-Value -- 0. ,120 (Btu/Hr/Sq f ■t/f) 
Overall Building U-Value :  0. 120 (Btu/Hr/Sq Ft/f) 

Roof Overall Thermal Transfer Value (OTTVr) =  0.00 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 10.93 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
COMBINED ECOS 

SYSTEM  LOAD  PROFILE 

System Totais 

Percent — Cooling Load Heating Load Cooling Airflow  
Design Cap, Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (%) (Cfm) {%) 

0-5 1.8 39 578 -45,991 20 869 670.0 0 0 
5 - 10 3.6 16 242 -91,982 48 2,078 1,340.0 0 0 

10 - 15 5.4 23 348 -137,974 - 15 663 2,010.0 0 0 
15- 20 7.1 16 241 -183,965 9 407 2,680.0 42 3,650 
20 - 25 8.9 4 60 -229,956 2 85 3,350.0 0 0 
25 - 30 10.7 0 0 -275,947 2 71 4,020.0 0 0 
30 - 35 12.5 0 0 -321,938 3 118 4,690.0 0 0 
35 - 40 14.3 1 20 -367,929 0 g 5,360.0 0 0 
40 - 45 16.1 1 11 -413,921 0 0 6,030.0 0 0 
45 - 50 17.9 0 0 -459,912 0 0 6,700.0 21 1,825 
50 - 55 19.6 0 0 -505,903 0 0 7,370.0 0 0 
55 - 60 21.4 0 0 -551,894 0 0 8,040.0 0 0 
60 - 65 23.2 0 0 -597,885 0 0 8,710.0 0 0 
65 - 70 25.0 0 0 -643,876 0 0 9,380.0 0 0 
70 - 75 26.8 o • 0 -689,868 0 0 10,050.0 0 0 
75 - 80 28.6 0 0 -735,859 0 0 10,720.0 0 0 
80 - 85 30.3 0 0 -781,850 0 0 11,390.0 0 0 
85 - 90 32.1 0 0 -827,841 0 0 12,060.0 0 0 
90 - 95 33.9 0 0 -873,832 0 0 12,730.0 0 0 
95 - 100   35.7    0    0    -919,824    0    0    13,400.0    38 3,285 
Hours Off   0.0    0 7,260 0    0 4,469       0.0    0    0 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*). 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
COMBINED ECOS 

—- B U I L DING TEMPERATURE P! 

Temperature —  Zone Number -■ 
Range i 3 5 2 4 6 

(F) 

Max. Temp, 78.4 78.7 78.9 91.0 102.5 95.6 

Mo./Kr. 7 14 7 14 7 14 9 21 9 22 8 21 

Day Type 1 1 1 5 1 2 

  Number of Hours 

Above 100 0 0 0 0 1,464 0 
95 - 100 0 0 0 0 489 621 
90 - 95 0 0 0 720 478 1,587 
85 - 90 0 0 0 1,692 699 267 
80 - 85 0 0 0 1,240 476 917 
75-80 2,923 2,948 3,044 1,260 370 436 
70 - 75 1,248 1,144 1,124 968 845 636 
65 - 70 4,5S4 4,668 4,592 2,880 3,939 4,296 

60 - 65 0 0 0 0 0 0 
55 - 60 ö 0 0 0 0 0 
50 - 55 0 0 0 0 0 0 
Below 50 0 0 0 0 0 0 

Min. Temp. 66.6 66.2 66.5 67.9 67.9 67.9 

Mo./Hr. 2 15 2 15 2 15 2 23 3 22 3 21 

Day Type n 
L 2 2 1 1 1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 .- . ^ ' •.< 
COMBINED ECOS 

0 N T H L Y  ENERGY C 0 N S U M P T I 0 

ELEC DEMAND STEAK STEAM DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

7,847 18 898 3 
7,090 18 895 3 
7,912 18 558 2 
6,291 18 178 1 
4,152 13 0 0 
7,021 28 0 0 

10,451 42 0 0 
7,300 34 0 0 
4,074 28 0 0 
4,573 18 25 1 
7,433 18 340 1 
7,815 18 730 3 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 82,009     42   3,624      3 

Building Energy Consumption :   34,367 (3tu/Sq Ft/Year)       Floor Area - 18,688 (Sq Ft) 
Source Energy Consumption  :   70,790 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

EQUIPMENT     ENERGY     CONS-UHPTIO 

Ref Equip ■— Monti hly Con? lumption ■ 
Nura Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2472 2234 2534 2383 2503 2444 2442 2534 2383 2503 2383 2442 29,257 

PK 9.3 9.3 9.3 9.3 9,3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 

i MISC LD 

ELEC 0 0 0 0 - 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 Q 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM Ö 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH20 Ö o Q c o 0 0 0 0 0 0 0 0 
PK 0.0 0.0 'j . V 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
"PX 0.0 ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

I EQ1121L AIR-CLC REC: IP 35-60 TONS 

ELEC 0 0 0 0 0 1142 2630 1175 12 0 0 0 4,959 

PK 0.0 0.0 0.0 0.0 0.0 9.4 25.0 18.8 9.1 0.0 0.0 0.0 25.0 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 142 314 145 1 0 0 0 602 

PK 0.0 0.0 0.0 0.0 0.0 0.8 2.6 2.0 0.9 0.0 0.0 0.0 2.6 

1 EQ5001 CHILLED WATER PUMP C.V. 

ELEC 0 0 0 0 0 1601 3226 1695 80 0 0 0 6,602 

PK 0.0 0.0 0.0 0.0 0.0 5.0 5.0 5.0 5.0 0.0 0.0 0.0 5.0 

1 EQ5313 CONTROLS 

ELEC 0 0 0 0 0 97 195 102 5 0 0 0 398 

PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 1200 1084 1200 1161 1200 1161 1200 1200 1161 1200 1161 1200 14,130 

PK 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

1    E94003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

ELEC 
PK 

1 EQ2101 
P STEAM 
PK 

1 EB5020 
ELEC 
PK 

1 EQ5061 
ELEC 
PK 

446 404   449   431   449 434 445 448 432 444 431 444 
0.9 0.9   0.9   0.9   0.9 

PURCHASED DISTRICT STEAM 

0.9 0.9 0.9 0.9 0.9 0.9 0.9 

898 895   558   178    0 0 0 0 0 25 340 730 
2.9 3.0   2.1   0.8   0.0 

HEAT WATER CIRC. PUMP C.V. 

0.0 0.0 0.0 0.0 0.5 1.1 2.8 

1699 3341  3699  2297    0 0 0 0 0 423 3480 3699 
5.0 5.0   5.0   5.0   0.0 

CONDENSATE RETURN PUMP 

0.0 0.0 0.0 0.0 5.0 5.0 5.0 

30 27   30    19    0 0 0 0 0 3 . 28 30 
0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5,256 
0.9 

3,624 
3.0 

20,636 
5.0 

168 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
COMBINED ECOS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    42,0 (kW) 
Yearly Time of Peak 16 (hrj 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (I) 

Cooling Equipment 

1      E81121L  AIR-CLD RECIP 35-60 TONS 28.9  68.89 

Sub Total 23.9  68.89 

Sub Total 0.0  0.00 

Air Moving Equipment 

1 SUMMATION Or FAN ELECTRICAL DEMAND 

Sub Total 

Sub Total 

Miscellaneous 

Lights 9.3 22.25 
: Base Utilities 0.0 0.00 
Hisc Equipment 0.0 0.00 

Sub Total 9.3 22.25 

Grand Total 42.0 100.00 

3.7 8.86 

3.7 8.86 

V ■ v 0.00 
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38 
3 9 
40 
41 
42 
4 3 
44 
45 
46 
4 7 
48 
4 9 

50 
bl 
52 
b3 
54 
bb 
56 
b7 
58 

#  
,")0 

01 

01 

01 

01 

01 
0 8 
09 
10 
11 
L0 
19 
2 0 

20 
20 
20 
2 0 
20 
2 0 

20 
23 
21 
2.1 
21 
2.1 
21 
21 
21 
2 2 

22 
2 2 

22 
22 
22 
22 
22 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
2 4 

24 
24 

24 

B - 1 
/ E N E R 

/CARL 

/DEPA 

/ B E N A 

/BUIL 
/CARL 

/MAY/ 

/ C L T 0 

///70 
AD • 
/1/ßA 
/ 0 1 / 0 

/02/O 

/ 0 3 / 0 

/04/0 
/05/0 
/06/0 
/ 0 7 / 0 

/ 0 8 / 0 

/01// 
/02// 
/03// 
/04// 
/0b// 
/06// 
/Ö7// 
/08// 
/ 0 1 / 1 

/ 0 2 / 1 
/ 0 3 / 1 

/03/2 
/ 0 4 /1 

/04/2 
/05/1 
/06/1 
/07/1 
/07/2 
/ 0 8 / 1 

/01/1 
/01/2 
/02/1 
/02/2 
/03/1 
/03/2 
/03/3 
/ 0 4 /1 

/04/2 
/04/3 
/04/4 
/ 0 5 / 1 
/05/2 
/ 0 6 / 1 
/06/2 
/ 0 6 / 3 

/Ö7/1 
/07/2 
/ 0 8 / 1 

GY SA 
]' S L E 

R T M E N 

TEC A 

DING 
ISLE 

SEP// 

- C L F 

NE 
1 
SE 8U 
1 / C H A 

1/SM 

1/ASS 

2/NAV 

3/CLA 

3/CLA 
3/VES 

4 / M E C 

//CBA 
//CBA 

//CBA 

//CBC 
//CBA 

//CBA 

//CBA 

///// 
/ N 0 /1 

/ N 0 / 1 
/NO/4 

/ N 0 / 4 
/NO/1 

/ N 0 / 1 

/ N 0 / 8 

/ N 0 / 1 
/NO/1 

/ N 0 / 1 
/YES/ 

/168/ 
/1365 
/ISS/ 
/1610 
/559/ 
/520/ 
/559/ 
/1430 
/1056 
/2040 
/705/ 
/860/ 
/170/ 
/ 1 5 0 / 
/1060 
/170/ 
/120/ 
/120/ 
/ 3 1 0 / 

VIN6S OPPOR 
BARRACKS, P 

T OF THE AR 

SSOCIATES 

//APR/0 C L 

TUNITY STUDY 

A 

MY 

11. 0 £ N 

P L I N - 

CHAPE 

EMBLY 

E/493 
SS RM 
SS RM 
TI B U L 

H RM- 

DCTX/ 
DCTX/ 

D C T X / 

HCTX/ 
DCTX/ 

DCTX/ 

D C T X / 
C B A D H 

3 0 / 1 S 

5 0/17 
3/22/ 
3/22/ 
0 3/26 
03/26 
6/21/ 
06/21 
8/5.5 
8/5 .5 
///14 
1/1/1 

/I/I/ 
1/1/1 
/l/l/ 
1/1/1 
1/1/1 
1/1/1 
/l/l/ 

/l/l/ 
/l/l/ 
1/1/1 
1/1/1 
1/1/1 
1/1/1 

/l/l/ 
1/1/1 
1/1/1 
1/1/1 
1/1/1 

0 
CLASS 
I - C L A S 

/2063/ 
5/1/3/ 
/1310/ 
/1664/ 
E / 1 2 8 / 

CORRID 

//CBAD 
//CBAD 

//CBAD 

//CBCH 
//CBAD 

//CBAD 

//CBAD 
TX/ROO 

//15V 
/ / 1 5 4 / 

/ 1 5 4 / 4 

/ 1 5 4 / 2 
//111/ 
//111/ 
/ 1 5 4 / 4 

//154/ 
//154/ 
//154/ 
6 
14/4 !> 
114/13 
14/45 
114/31 
14/45 
14/13 5 
14/2 2 5 
114/45 
II 4 / 1 3 
114/22 
14/3 1 5 
14/45 
1 4 / 3 1 5 
14 /135 
114/22 
14 /315 
14/45 
14 /225 
1 4/4 5 

RM/I 700/1/3/2/2 
S/2274/1/3/2/2 
1/3/2/2 
0/0/25 
1/3/2/2 
1/3/2/2 
1/3/2/2 
OR/3593/1/3/2/2 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
H T X / R 0 0 M 

H T X / R 0 0 M 
M 

135 
3 15 
5 
2.5 
45 
225 
5 
2 2 5 
45 

5 



CONTENTS OF E : \CB4 52.TM 
LINE 

5 9 
60 
61 
62 
6 3 
64 
6 5 

66 
6 7 
68 
6 9 
70 
71 
72 
7 3 
74 
7 5 
76 
7 7 

78 
7 9 
80 
8 3. 
82 
8 3 
84 
8 b 

86 
8 7 
88 
8 9 
90 
91 
92 
9 3 
94 
95 
96 
9 7 
98 
9 9 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
11 6 

5 6 / . 8 2 

5 6 / . 8 2 

8 2 

2 4 / 0 8 / 2 / 1 7 0 / 1 / 1 / 11 4 / 1 3 5 

24/08/3/540/1/1/114/225 
24/08/4/ 4 80/ 1/1/ 114/ 3 15 

25/01/2///25/.56/.82 

25/0 2/2///2S/ 

25/03/1///20/ 

25/0 3/2///20/ 

25/03/3///2O/ 

2 6/04/1 / / / 4 0 / . 

2 5 / 0 4 / 2 / / / 2 3 / . 5 6 / 

2 5 / 0 4 / 3 / / / 4 5 / . 5 6 / 
25/04/4///2S/.56/ 
2 5/05/1 / / / ? 0/.5 6/ . 
2S/05/2///5/ . 56/ . ! 
25/0 6/1///5/.56/ 

56/ 
56/ 
.6/ 

8 2 
8 2 
8 2 
8? 
12 
82 

25/O6/2///20/.56/.8 2 
25/07/1///80/.56/.82 
25/07/2///S0/„56/,82 
2 6 / 0 .1 / C [•: A D P S I / C B A 0 P & L / C 8 A D C L G / A V A 

2 6 / 0 2 / C 8 A D P fi L / C 8 A D P fi L / C 3 A 0 C L G / A V A 
2 6 / 0 3 / C: 8 A D P S l. / C 8 A D P & L / C B A D C L 6 / A V A 

2 6/ö 4/C 3 C H P fi L/C B C H P S L/C 8 C H C L G / A VA 
2 6/0 5/C DA D P R L /C B A D P £ L /C 8 A PC L G/AVA 

2 6 / 0 6 / C B A 0 P S L / C 8 A 0 P S L / C 8 A 0 C L G / A V A 
26/07/OFF/CBAOPSL/OFF/AVAIL/OFF/O 
26/03/0FF/C8ADPSL/0FF/AVAIL/0FF/O 
27/01/8/PEOPLF/220/200/1.5/U1ATT--S 

27/02/30/PEOPLE/220/20O/1.5/UATT- 
2 7 / 0 3 / 8 0 / P E 0 P L E / 2 2 0 / 2 0 0 / 1 . 5 / l-J A T T - - 
27/04 /70/PEOPLE/220/200/1.0/UIATT-- 
2 7 / 0 5 / 3 0 / P E 0 P I E / 2 2 0 / 2 0 0 / 1 . 5 / W A T T - 
27/06/30/PEOPLE/220/200/1.5/UATT- 

2 9/0 J / 1 0/P C T-M C L G/10/P C T-M H T G / . 3 1 

29/02/1Q/PCT-MCLG/10/PCT-MHTG/.31 
2 9/03/15/PCT-MCLG/15/PCT--MHT6/.31 
29/04/20/PCT-MCLG/20/PCT-MHTG/.31 

29 105/10/PCT-MC L G/10/PCT-MHTG/.31 

29/07/0/PCT-MCLG/0/PCT-MHTG/.31/C 
31/0 4/1/35/10/.1//C0NSTANT/80/55 
SYSTEM - 1 
39/1/BASE BUILDING 
40/01/UV 
41/01/01/03 
42/01/.3 
44/01 
45/01/CBADCLG/CBADCLG////CBADHTG 
48/01 
4 0/02/SZ 
41/02/02/02 
42/02/.625 
44/02/ORY-BULB/65/1 00 
4 5/0 2/CBCHCLG/CBCHCLG////CBCHHTG 
43/02/35 
4 0/03/ UII 
41/03/0 4/04 
4 2/03 
4 5 / 0 3 / 0 F F / 0 F F / / / / C B A 0 H T G 
EQUIPMENT - 1 

IL 

IL 
IL 
IL 
IL 
IL 
FF 
FF 
F 
S l: 

SF 
S f: 

SF 
si- 

ZC 
/C 

/C 
/C 

/C 
FM 

/OFF/CBADFAN/OFF/OFF/CBADP&L 

/OFF/CBADFAN/OFF/OFF/CBADP&L 

/ 0 F F / C B A D F A N / 0 F F / 0 F F / C B A D P S L 

/0FF/C8CHFAN/0FF/0FF/CBCHPSL 
/ 0 F F / C B A 0 F A N / 0 F F / 0 F F / C B A D P & L 

/OFF/CBADFAN/OFF/OFF/CBAOPSL 
/ C B A D H T G / 0 F F / 0 F F 
/CBADHTG/0FF/C8ADPSL 

F M - S F / 

FM-SF/ 
F M - S F / 
FM-SF/ 

FM-SF/ 

31/ C F M-S F 

3 1 / C F M - S F 

31/CFM-SF 
31/CFM-SF 

31/CFM-SF 
■SF/ .31/CFM-SF 



CONTENTS OF : E:\CB452.TM 

L. IN f 

117 

11 8 
119 

120 
121 
122 
123 
124 
125 
126 
127 
1 2 ?! 

129 

1 3 0 

131 

132 
133 
1 3 4 

135 
1 3 6 

137 
1 3 Ei 

139 
1 4 0 

141 

142 
143 
144 
14 5 
3 46 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
1 6 6 
167 
168 
169 
17 0 
171 
1 7 2 

173 

174 

59 
6 0 
62 
6 3 

65 
6 7 
69 
6 9 

69 
LO 
19 
2 0 
20 
2 0 
20 
2 0 
20 
2 0 
20 
21 
21 
2 3 

21 
2 3 

21 
?1 
21 
2 2 
2 2 

22 
22 
2 2 

22 
22 
22 
22 
22 
2 2 

24 

24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

/1/CA 
/ 01 / 1 
/01/E 
/01/7 
/01/1 
/01/E 
/01/E 
/02/E 
/03 
AD - 
/2/l-JA 
/ 0 1 / 0 
/ 0 2 / 0 
/ 0 3 / 0 

/ 0 4 / 0 

/ 0 5 / 0 
/06/Ö 
/ 0 7 / 0 

/08/0 

/03// 
/02// 

/03// 
/04// 
/05// 
/06// 
/«■/// 

/08// 
/ 0 1 / 1 
/02/1 
/ 0 3 / 1 

/03/2 
/ 0 4 / 3 

/04/2 
/ 0 5 / 1 
/06/1 
/07/1 
/07/2 
/08/1 
/01/1 
/ 0 1 / 2 

/02/1 
/02/2 
/03/1 
/03/2 
/03/3 
/04/1 
/04/2 
/04 /3 
/ 0 4 / 4 

/ 0 5 / 1 

/05/2 
/06/1 
/ 0 6 / 2 
/ 0 6 / 3 

/07/1 
/07/2 
/08/1 
/08/2 

RLISLE///BASE BUILDING 
/BL KPL AMT/01/02 
Q1122L/1/85/T0NS 
. 5 / hl P 

/ / 0 1 / 0 3 

Q 2 0 0 3 / 1 / 7 . 5 / H P / 1 8 0 5 / M B H 

04372 
0 4 0 0 3 

LL 5 ROOF 

3* / f;!■! A P L I N - 

1/SM CHAPE 

3. /ASSEMBLY 

2/NAVE/493 

3/CLASS RM 
3/CLASS RM 
3/VESTIBÜL 

4 / M ECU R M- 

/ / C B A 0 C T X / 

//CBADCTX/ 

//CBADCTX/ 

//C8CHCTX/ 

//CBADCTX/ 

//CBAOCTX/ 
//CBADCTX/ 
/ / / / / C 3 A D H 
/NO/ 1 3 0 / 3. 5 

/NO/150/17 

/NO/43/22/ 

/NO/4 3/22/ 
/ N 0 / 1 0 3 / 2 6 

/NO/10 3/26 
/NO/86/21/ 
/NO/106/21 
/NO/18/5.5 
/NO/18/5.5 
/YES////14 
/168/1/1/1 
/ 1 3 6 5 / 1 / 1 / 

/168/1/1/1 
/1610/1/l/ 
/ 5 5 9 / 1 /1 / 1 

/ 520/1/1/1 
/ 559/1/1/1 
/1430/1/1/ 
/1056/1/1/ 
/2040/1/1/ 
/705/1/1/1 
/ 860/1/1/1 
/170/1/1/1 
/ 3. 5 0 / 1 / 1 / 3. 
/1060/1/1/ 
/1 70/1/ 1/1 
/120/1/1/1 
/120/1/1/1 
/810/1/1/1 
/170/ 1/1/1 

INSU 
CLAS 
L - C L 

/2 0 6 
5/1/ 
/131 
/166 
E /1 2 
CORR 
//CB 
//CB 
//CB 
//CB 
//CB 
//CB 
//CB 
TX/R 
//3 9 
//19 
/1 9 3. 

/191 
//ll 

//ll 
/191 
//19 
//19 
//19 
4 
1 3/4 
113/ 
13/4 
13. 3 / 

13/4 
13/1 
13/2 
113/ 
113/ 
113/ 
13/3 
13/4 
13/3 
1 3 / 3. 
113/ 
13/3 
13/4 
1 3 / 2 

13/4 
13/3. 

LA 
S 
AS 
3/ 
3/ 
0/ 
4/ 
8/ 
ID 
AD 
AD 
AD 
CH 
AD 
AD 
AD 
00 

1/ 
1/ 
/'1 
/2 
2/ 
2/ 
/4 

1/ 
1/ 
1/ 

5 
135 
5 
315 
5 
35 
2 5 
45 
1 3 5 
225 
15 
5 
1 5 
35 
2 25 
15 
5 
25 
5 
35. 

T10 N 
RM/1700/1/3/2/2 
S/2274/1/3/2/2 
3./S/2/2 
0/0/25 
1/3/2/2 
1/3/2/2 
1/3/2/2 
OR/3593/1/3/2/2 
HTX/ROOM 
H T X / R 0 0 M 

HTX/ROOM 

H T X / R 0 0 M 

H T X / R 0 0 M 

H T X / R 0 0 M 
hl T X / R 0 0 M 
M 

135 
3 t 5 

4 5 

225 
45 
•? ■? 5 



CONTENTS OF E:\C8452.T 
L I N (•: 

175 

1 7 6 

177 
1 7 8 
179 
1 8 0 
181 
18 2 
183 
1 8 n 
185 
1 8 6 
187 
1 8 8 
189 
1 9 0 
191 
1 9 2 

193 
1 9/1 

195 
1 9 6 
197 
198 
199 
2 0 0 
201 
202 
203 
20/1 
205 
206 
207 
2 0 8 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
2 2 3 
224 
2 2 5 
226 
227 
22 8 
2 29 
230 
23] 
232 

2 4/08/3/540/1/1/113/22 5 
24/08/4/480/1/1/113/315 
25/01/2///25/.56/.82 
25/02/2///25/.56/.S2 
25/03/1///20/.56/.82 
25/03/2///20/.56/.S2 
25/03/3///2O/.56/.82 
25/04/1///40/.56/.82 
25/04/2///28/.56/,82 
25/04/3///4B/.56/.8 2 
25/04/4///28/.56/,8 2 
25/05/1///20/.56/.82 
2 5 / 0 5 / 2 / / / 5 / . 5 6 / . 8 2 

25/06/1///5/.56/.82 
25/06/2///20/.5S/.82 
2 5/07/1///80/.56/.8 2 
25/07/2///S0/.56/.8 2 
2 6 / 0 1 / C B A D P £ L / C B A D P R l / C 8 A D C L G / A V A I L / 0 F F / C 
2 6 / 0 2 / C 8 A D P £ L / C 8 A 0 P £ L / C 8 A D C I. G / A V A 11 / 0 F F / C 
2 6 / 0 3 / C B A D P £ L / C B A 0 P £ L / C B A D C L G / A V A I L / 0 F F / C 

26/04/C3CHP£L/C8CHP£L/C8CHCLG/AVAIL/0FF/C 
2 6 / 0 5 / C B A D P £ L / C B A D P £ I / C B A D C L 6 / A V A I" L / 0 F F / C 

26/06/CBAOPSL/C8ADPSL/CBADCLG/AVAIL/OFF/C 
2 6 / 0 7 / 0 F F / C B A D P £ L / 0 F F / A V A I L / 0 F F / 0 F F / C B A D H 

2 6 / 0 8 / 0 F F / C B A D P £ L / 0 F F / A V A 11 / 0 F F / 0 F F / C 8 A D H 

27/01/8/PEOPLE/220/200/1.5/WA T T-S F 
2 7 / 0 2 / 3 O / P E 0 P L E / 2 2 0 / 2 0 0 / 1 . 5 / W A TT -3 [•' 

27/03/30/PEOPLE/220/200/1.5/WATT-S F 
2 7 / 0 4 / 7 0 / P E 0 P L E / 2 2 0 / 2 0 O / 1 . 0 / |,J A T T - S I • 
27 /05/30/PEOPLE/220/200/1 . 5/WATT-SF 
27/06/30/PEOPLE/220/200/1.5/LJAT T- S F 
29/01/] 0/PCT-MCLG/10/PCT--MHT6/ .27/CFM-SF/ 

29/02/10/PCT-MCLG/10/PCT-MHTG/.27/CFM-SF/ 
2 9/03/15/PCT-MCLG/15/PCT-MHTG/.27/CFM-SF/ 

29/04/20/PCT-MCLG/20/PCT-MHT6/.27/CFM-SF/ 

29/05/10/PCT-MCLG/10/PCT-MHTG/.27/CFM-SF/ 

BADFAN/OFF/OFF 

BAD FAN/OFF/OFF 
BADFAN/OFF/OFF 
BCHFAN/OFF/OFF 

BADFAN/OFF/OFF 

BADFAN/OFF/OFF 

T6/0FF/0FF 

TG/OFF/CBADPSL 

/CBADPSL. 

/CBADP&I. 
/ C B A D P £ L 

/CBCHPSI. 

/CBADPSL 
/ C B A D P fi L 

29/07/0/PCT-MCLG/0/PCT-MHTG/ 
31/04/1/35/10/.1//C0NSTANT/8 
SYSTEM - 2 
39/2/l/JALL    S    ROOF    INSULATION 
40/01/UV 
41/01/01/03 
4 2 / 0 1 / . 3 

44/01 
4 5 / 0 1 / C B A D C L G / C B A D C L G / / / / C B A D hi T G 

48/01 
40/02/SZ 
41/02/02/0 2 
42/0 2/.625 
4 4 / 0 2 / D R Y - 8 U L B / 6 5 / 1 0 0 

4 5 / 0 2 / C B C hi C L G / C B C H C I. 6 / / / / C B C H H T 6 

48/02/35 
4 0 / 0 3 / U hi 

41/03/04/0 4 
4 2/03 
45/03/OFF/OFF////CBAOHTO 
EQUIPMENT - 2 
59/2/CAR LISLE///WALL 5 

27/CFM-SF/ 
/5 5 

. 2 7/CFM-SF 

.27/CFM-SF 
. 27/CFM-SF 
.27/CFM-SF 
•27/CFM-SF 
7/CFM-SF 

ROOF INSULATION 



CONTENTS OF E:\CB452.TM 

LINE 
2 3 3 
234 
2 3 5 

236 
2 3 7 

238 
2 3 9 
240 
241 
242 
243 
244 
2 4 5 

246 
24/ 
248 
249 
25 0 
251 
252 
2 5 3 

254 
2 5 1. 
256 
25 7 
258 
259 
260 
2 6 1 
262 
2 6 3 
264 
2 6 5 
266 
26 7 
268 
2 6 9 

270 
271 
272 
27 3 
274 
2 7 5 

276 
27 7 
278 
27 9 
280 
281 
282 
2 8 3 

284 
2 8 b 
286 
28 7 
288 
289 
290 

60 
62 
6 3 

65 
6 7 
69 
6 9 
69 
LO 
19 
2 0 
20 
2 0 

20 
2 0 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
2 2 
22 
2 2 
22 
22 
22 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
2 4 

24 
24 
24 
2 4 

/ 0 1 / 1 
/Öl/E 
/Ö1/7 
/01/1 
/01/E 

/Öl/E 
/02/F 
/03 
AD - 
/3/WE 
/ 0 1 / 0 
/O2/0 

/ 0 3 / 0 

/04/O 
/05/0 
/06/O 
/07/0 
/08/O 
/01// 
/02// 
/ 0 3 / / 

/04// 
/05// 
/ 0 6 / / 

/«"/// 
/08// 
/ 0 1 / 3. 

/02/1 
/ 0 3 / .1 
/03/2 
/ 0 4 / 1 
/04/2 
/ 0 5 / 3 

/06/1 
/07/1 
/07/2 
/ 0 8 / 1 

/01/1 
/01/2 
/02/1 
/02/2 
/03/1 
/03/2 
/03/3 
/04/1 
/04/2 
/04/3 
/04/4 
/05/1 
/05/2 
/06/1 
/06/2 
/ 0 6 / 3 
/07/1 
/07/2 
/08/1 
/08/2 
/08/3 

/BLKPLANT/01/02 
Q1122L/1/85/T0N5 
. 5 / H P 

/ / 01 / 0 3 
Q 2 0 0 1 / 1 / 7 . 5 / H P / 1 8 0 5 / M B H 

04372 
Q 4 0 0 3 

ÄTHERS 

1/CHAP 
1 / S M C 
1 / A S S F 

2/NAVE 
3/CLAS 

3/CLAS 

3/VEST 
4 / M E C H 

/ / C R A 0 

//CBAO 

/ / C B A 0 

/ / C 8 C H 

/ / C B A n 
//CBAO 

//CBAO 

/////C 
/ N 0 / 1 3 

/ N 0 / 1 5 

/ N 0 / 4 3 
/ N 0 / 4 3 
/ N 0 / 3 0 
/ N 0 / 1 0 

/NO/ 8 6 

/ N 0 / 10 
/NO/18 
/ N 0 / 1 8 

/YES// 

/168/1 
/1365/ 
/168/1 
/ 1 6 1 0 / 
/559/1 
/520/1 
/559/1 
/1430/ 
/1056/ 
/2040/ 
/705/1 
/8 60/1 
/170/1 
/150/1 
/1060/ 
/ 1 7 0 / 1 
/120/1 
/ 1 2 0 / 1 
/810/1 
/ 1 7 0 /1 

/ 5 4 0 / 1 

TRIP a 

LTN-CL 
H A P E L - 

M B L Y / 2 

/ 4 9 3 5 / 
S RM/1 

S RM/1 

I B U L E / 

R M - C 0 

CTX/// 

CTX/// 
CTX/// 

CTX/// 

CTX/// 
CTX/// 

CTX/// 

8 A 0 H T X 

0/15// 

0/17// 

/22//1 
/22//1 
3/26// 
3/26// 

/21//1 

8 

B 
8 

B 
R 

5 

5 

4 
4 
3 

1 
4 

6/21//15 

C A U L K I N 0 

R M / 1700/1/3/2/2 
S/22 7 4/1/3/2/2 
1/3/2/2 
0/0/25 
1/3/2/2 
1/3/2/2 
1/3/2/2 
OR/3593/1/3/2/2 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
H T X / R 0 0 M 

HTX/ROOM 
H T X / R 0 0 M 

HTX/ROOM 
M 

135 

/5.5// 
/5.5// 
/ / 1 4 6 

/ 1 / 11 4 

1/1/13 

/ 1 / 11 4 

1/1/11 
/1/114 
/ 1 / 11 4 

/1/114 
1/1/11 
1/1/11 
1/1/11 
/1/114 
/ 1 / 11 4 

/1/114 
/ 1 / 11 4 

1/1/11 
/ 1 / 11 4 
/1/114 
/ 1 / 11 4 
/1/114 
/ 1 / 11 4 

/1/114 

.AS 
3/ 
3/ 
0/ 
1/ 
8/ 
ID 
AD 
AD 
AD 
CH 
AD 
AD 
AO 
0 0 
4/ 

4/ 
/4! 
I n 

1 <■ 

1/ 
1/ 

/4 
'7 
'U 

2 5 
4 5 

4 5 
225 

/ 4 5 
4/13 5 
/45 
4/31 5 
/45 
/1 3 5 
/ 2 2 5 
4/45 

4 / 1 3 5 

4/225 
/315 
/45 
/315 
/135 
4/225 
/ 3 1 5 
/45 
/225 
/ 4 5 
/135 
/ 2 2 5 • 



LINE 

2 9 1 
292 
29 3 
291 
29 b 
296 
297 
298 
2 9 9 
300 
3 0 1 
302 
3 0 3 

304 
3 0 b 

306 
307 
308 
3 0 9 
310 
31 1 
312 
3 1 3 
314 
31 E» 
316 
317 
318 
3 1 9 
320 
3 2 1 
322 
3 2 3 

324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
33 4 
335 
3 3 6 

337 
3 3 8 
3 39 
340 
341 
342 
34 3 
34 4 
345 
340 
347 
34 8 

CONTENTS OF : E:\CB452.T 

24/08/4/480/1/1/114/315 
25/01/2///25/.56/.8 2 
2 5/0 2/2///25/.S6/.8 2 
25/03/1///20/.56/.8 2 
2B/03/2///20/.56/.82 
25/Ö3/3///20/.56/.8 2 
2 5/04/1///40/.56/.82 
25/04/2///2S/.56/.8 2 
25/04/3///45/.B6/.8 2 
25/04/4///28/.56/.8^ 
25/05/1///20/.56/.8? 
2 5 / 0 5 / 2 / / / 5 / . 5 6 / . 8 2 

2 5 / 0 6 / 3 / / / 5 / . 5 6 / . 8 2 
25/06/2///20/.5 6/,8 2 
25/07/1///80/.56/.82 
25/O7/2///80/.56/.8 2 
26/01/CBADP&L/CBADPSL/CB 
26/02/CSAOPSL/CBADP&L/C8 
2 6 / 0 3 / C B A D P S I / C B A D P & I. / C B 
2 6 / 0 4 / C 8 C H P S L / C 8 C H P E L / C 8 

2 6 / 0 5 / C B A D P S L / C B A D P F, L / C B 
26/06/C8ADPSL/C8AOP5L/C8 

2 6 / 0 7 / 0 F F / C B A D P & L / 0 F F / A V 
2 6 / 0 8 / 0 F F / C 8 A D P S L / 0 F F / A V 

2 7 / 0 1 / 8 / P E 0 P L E / 2 2 0 / 2 0 0 / 1 

27/02/3 0/PEOPLE/220/200/ 
2 7 / 0 3 / 3 0 / P E 0 P L E / 2 2 0 / 2 0 0 / 

27/04/70/PEOPLE/220/200/ 
2 7 / 0 b / 3 0 / P F 0 P L E / 2 2 0 / 2 0 0 / 

27/06/30/PEOPLE/220/20 0/ 
2 9 / 0 1 / 1 0 / P C T - M C L G / 1 0 / P C T 

29/02/10/PCT-MCLG/10/PCT 
2 9 / 0 3 / 1 5 / P C T - M C L 6 / 1 5 / P C T 

29/04/20/PCT-MCLG/20/PCT 
29/05/10/PCT-MCLG/10/PCT 
29/07/0/PCT-MCLG/0/PCT-M 
31/04/1/35/10/.1//CONSTA 
SYSTEM - 3 
39/3/WEATHERSTRIP S CAUL 
40/01/UV 
41/01/01/03 
42/01/. 3 
44/01 
45/01/CBADCLG/CBADCIG/// 
48/01 
40/02/SZ 
41/02/02/0 2 
42/02/.625 
44/02/DRY-BUL8/65/100 
4 5/02/CBCHCLG/CBCHCLG/// 
48/02/35 
4 0 / 0 3 / U H 

41/03/04/04 
42/03 
45/0 3 /OFF/OFF////CBADHTO 
EQUIPMENT - 3 
59/3/CARLISLE///WEATHERS 
60/01/1/BLKPLANT/01/02 • 

A D C L 6 

A D C L G 

A D C L 6 

CHCLG 

A D C L 6 

AOCLG 

A I L / 0 

AIL/O 

. 5/WA 
1 . 5/W 

5/W 
0/W 
5/W 
5/W 

-MHTG 
--MHTG 
-MHTG 
-MHTG 
-MHTG 
HTG/ . 
NT/80 

K I N 6 

/AVAIL/ 

/AVAIL/ 

/AVAIL/ 

/AVAIL/ 

/AVAIL/ 

/AVAIL/ 
FF/OFF/ 

FF/OFF/ 

TT-SF 
ATT-SF 
ATT-SF 
ATT-SF 
ATT-SF 
ATT-SF 

OFF/CBADFAN/OFF/OFF/CBADPSL 
OFF/CBADFAN/OFF/OFF/CBADPSL 
OFF/CBADFAN/OFF/OFF/CBADPSL 
0FF/CBCHFAN/0FF/0FF/C8CHPSL 
OFF/CBADFAN/OFF/OFF/CBADPSL 
OFF/CBADFAN/OFF/OFF/CBADPSL 
CBADHTG/OFF/OFF 
CBADHTG/0FF/C8ADPSL 

/.25/CFM-SF/.25/CFM-SF 
/.2 5/CFM-SF/.25/CFM-SF 
/.25/CFM--SF/.25/CFM-SF 
/.25/CFM-SF/.25/CFM-SF 
/.25/CFM-SF/.25/CFM-SF 
25/CFM-SF/.25/CFM-SF 
/55 

/CBAOHTG 

/CBCHHTG 

TRIP S CAULKING 



CONTENTS OF : E:\C3452 'M 
LIN tr 
349 
3 b 0 

351 
36? 
353 
3 5 4 

355 
3 b 6 
35 7 
3 5 8 
359 
360 
361 
36 2 
363 
364 
365 
3 6 6 

367 
36 8 
369 
3 7 0 
371 
37? 
373 
3 7 4 
375 
3 7 6 

377 
3 7 8 
379 
3 8 0 
381 
3 8 2 
383 
384 
385 
3 8 6 
387 
3 8 8 
389 
39 0 
391 
392 
393 
394 
395 
396 
397 
3 9 8 
399 
400 
401 
40? 
403 
404 
405 
4 06 

62/01/E 
6 3/01/7 
65/01/1 
6 7 / 0 1 / E 
69/01/E 
69/02/E 
69/03 
L OAn - 
1 9 / 4 / R E 

2 0/01/0 
20/02/0 
2 0/03/0 
20/04/0 
2 0/05/0 
20/06/0 
20/07/0 
20/08/0 
21/01// 
21/02// 
? 1 / 0 3 / / 

21/04// 
21/05// 
21/06// 
21/07// 
21/08// 
2 2/01/1 
22/02/1 
2 2/03/1 
22/03/2 
22/04/1 
22/04/2 
2 2/05/1 
22/06/1 
2 2/07/1 
22/07/2 
2 2/08/1 
2 4/01/1 
24/01/2 
24/02/1 
24/02/2 
24/03/1 
24/03/2 
24/03/3 
2 4/04/1 
24/04/2 
24/04/3 
24/04/4 
24/05/] 
24/05/2 
24/06/1 
24/06/2 
24/06/3 
24/07/1 
24/07/2 
24/08/1 
2 4/08/2 
24/08/3 
2 4/08/4 

Q1122L/1/85/T0NS 
, 5 / H P 
/ / 0 1 / 0 3 

Q 2 0 0 1 / 1 / 7 . 5 / H P / 1 8 0 5 / M B H 
Q4372 
Q4003 

4 
PLACE 
1 / C H A P 

1/SM C 
1 / A S S E 
2/NAVE 

3/CLAS 

3/CLAS 

3/VEST 

4/MECH 
/ / C B A D 

/ / C 8 A D 
//CBAO 

/ / C 8 C H 
/ / C B A D 
//C8A0 
//CBAD 

/////C 
/NO/13 

/ N 0 / 15 
/NO/43 
/ N 0 / 4 3 

/NO/10 
/ N 0 /1 0 
/ N 0 / 8 6 

/ N 0 / 1 0 
/ N 0 /1 8 
/ N 0 / 1 8 
/YES// 
/168/1 
/1 3 6 5 / 

/168/1 
/1 6 1 0 / 
/559/1 
/520/1 
/559/1 
/ 1 4 3 0 / 
/1056/ 
/2040/ 
/705/1 
/ 8 6 0 / 1 
/170/1 
/150/1 
/ 1 0 6 0 / 

/170/1 
/120/1 
/ 1 2 0 /1 
/810/1 
/ 1 7 0 / 1 
/540/1 
/480/1 

F L U 0 R E 
LIN-CL 

HAPEL- 
M B L Y / 2 
/4935/ 
S RM/1 
S RM/1 
IBULE/ 
RM-CO 

CTX/// 
CTX/// 
CTX/// 
CTX/// 
CTX/// 
CTX/// 
CTX/// 
BADHTX 
0/15// 
0/17// 
/22//1 
/22//1 
3/26// 
3/26// 
/21//1 
6/21// 
/5.5// 
/5.5// 
//146 
/ 1 /11 4 
1/1/11 
/1/114 
1/1/11 
/1/114 
/1/114 
/1/114 
1/1/11 
1/1/11 
1/1/11 
/1/114 
/ 1 / 11 4 

/1/114 
/ 1 / 11 4 
1/1/11 

/l/l14 
/1/114 
/1/114 
/1/114 
/ 1 / 11 4 

/1/114 
/ 1 / 1 ] 4 

SC 
AS 
CL 
06 

1/ 
31 
66 
12 
RR 
CB 
C8 
CB 
CB 
CB 
CB 
CB 

/R 
15 
15 
54 
54 
11 
11 
5 4 
15 

15 
15 

EN 
c 

AS 
3/ 
3/ 
0/ 
4/ 
8/ 
ID 
AD 
AD 
AD 
CH 
AD 
AD 
AD 
00 
4/ 

/4 
/2 
1/ 
1/ 
M 
4/ 
4/ 
4/ 

T LAMPS 
RM/1700/1/3/2/2 
S/2274/1/3/2/2 
1/3/2/2 
0/0/25 
1/3/2/2 
1/3/2/2 
1/3/2/2 
OR/3593/1/3/2/2 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
HTX/ROOM 
H T X / R 0 0 M 
H T X / R 0 0 M 

HTX/ROOM 

M 
135 
315 
5 
2 5 
45 
2 25 
5 
2 2 5 
45 
225 

/4 5 
4/135 
/4 5 
4/315 
/45 
/135 
/ 2 2 5 
4/4 5 
4 /13 5 
4/225 
/ 3 1 5 
/45 

/ 3 15 
/135 
4/225 
/315 
/ 4 5 
/225 
/45 
/1 3 5 
/ 2 2 !"> 

/ 3 1 5 • 



L i N i: 
407 
4 08 
409 
410 
411 
412 
413 
41 4 
415 
4 1 6 

417 
418 
419 
4 2 0 
421 
422 
423 
424 
425 
4 2 6 

427 
428 
429 
4 3 0 

431 
4 32 
433 
434 
435 
4 36 
437 
4 3 8 

439 
4 40 
441 
442 
443 
444 
445 
446 
447 
448 
4 4 9 

450 
451 
452 
4 53 
454 
4 5 5 
456 
457 
458 
459 
460 
4 61 
4 62 
4 6 3 
4 64 

CONTENTS OF : E:\CB452.TM 

25/01/2///25/.56/.82 
2B/02/2///25/.56/.8 2 
25/03/1///20/.56/.8 2 
25/03/2///20/.56/.S2 
25/03/3///20/.56/.B2 
25/04/1///40/.56/.82 
25/04/2///28/.56/.Ö2 
25/04/3///4B/.5 6/.82 
25/04/4///2S/.56/.82 
25/05/1///20/.56/.82 
25/05/2///5/.56/.82 
25/06/1///5/.56/.82 
25/06/2///20/.5G/.8 2 
2 5/07/1///80/.56/.82 
25/07/2///8O/.56/.8 2 
26/01/CBADPSL/CBADPSL/CBADCLG/AVAIL 
26/02/CBADP&L/CBAOP&L/CBADCLG/AVAIL 
2 6 / 0 3 / C 8 A D P S L / C B A D P S L / C B A D C L G / A V A I L 

26/04/CSCHPSL/C8CMPSL/CBCHCLG/AVAIL 
2 6 / 0 5 / C 8 A D P S L / C B A D P S L / C B A D C L G / A V A I L 

2 6 / 0 6 / C 8 A D P S L / C 8 A D P S L / C B A D C L G / A V A I L 
2 6 / 0 7 / 0 F F / C 8 A D P S L. / 0 F F / A V A I L / 0 F F / 0 F F 

26/08/0FF/CBADPfiL/OFF/AVAIL/OFF/OFF 
2 7/01/8/PEOPLE/220/200/1.4/WATT-SF 

27/0 2/3O/PEOPLE/220/200/1.4/WATT-8 F 
2 7 / 0 3 / 3 0 / P E 0 P L E / 2 2 0 / 2 0 0 / 1 . 4/WATT-S F 

27/0 4/70/PEOPLE/220/200/1.0/WATT--SF 
27/05/30/PEOPLE/220/200/1.4/WATT-SF 

2 7/06/30/PEOPLE/220/200/1.4/UATT-SF 
2 9/01/10/P C T-MC L6/3 0/P C T-MH T G / .31/C 

29/02/10/PCT-MCLG/10/PCT-MHTG/.31/C 
2 9 / 0 3 / 1 5 / P C T - M C L. G / 1 5 / P C T - MHTG/.31/C 

2 9/0 4/2 0/PCT-MCLG/20/PCT--MHTG/ . 31/C 

29/05/10/PCT-MCLG/3 0/PCT-MHTG/.31/C 

29/07/0/PCT-MCLG/0/PCT-MHTG/.31/CFM 
31/04/1/35/10/.1//C0NSTANT/80/55 
SYSTEM - 4 
39/4/RE PLACE FLUORESCENT LAMPS 
40/01/UV 
41/01/01/03 
42/01/.3 
4 4/01 
45/01/CBADCL6/CBADCLG////CBADHTG 
48/01 
4 0 / 0 2 / S 7. 
41/02/02/0 2 
42/02/.625 
44/02/DRY-BUL8/65/100 
45/0 2/CBCHCLG/CBCHCL6////CRCHHT6 
48/02/35 
4 0 / 0 3 / U H 

41/03/04/0 4 
4 2/03 
45/03/OFF/OFF////CBADHTO 
EQUIPMENT - 4 
59/4/CARLISLE///REPLACE FLUORESCENT 
60/01/1/BLKPLANT/01/02 
62/01/EQ1122L/1/85/TON8 

/OFF/CBADFAN/OFF/OFF/CBADPSL 
/0FF/C8ADFAN/0FF/0FF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/0FF/CBCHFAN/0FF/0FF/C8CHPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/CBADHTG/OFF/OFF 
/CBADHTG/OFF/CBADPSI. 

31/CFM-SF 
31/CFM-SF 
31/CFM-SF 
31/CFM-SF 
31/CFM--SF 

F M - S F / 
FM-SF/ 
F M - S F / 
FM-SF/ 
F M - S F / 
-SF/.31/CFM-SF 

LAMP S 



LINE 
4 6 b 
466 
4 67 
468 
469 
470 

CONTENTS OF : E:\CB452.TM 

6 3 / 0 1 / 7 . 5 / H P 
S5/O1/1//01/0 3 
6 7/01/EQ2001/1/7.5/HP/1805/MBH 
69/01/EQ4 3 72 
6 9/02/EQ400 3 
69/03 



CONTENTS OF : E:\CB452B.TM 

LINE 
1 

2 
3 
4 
5 

6 
7 

3 
<) 

10 

11 

12 
13 

14 

15 
16 

17 

18 

19 

20 
21 
2 2 

2 3 
24 
2 b 

26 
2 7 
23 
2 9 
3 0 
31 
32 
3 3 

34 
3 b 

36 
3 7 

38 
3 9 
40 
41 
42 
4 3 
44 
4 b 

46 
4 7 
48 
4 9 
50 
51 
52 
5 3 
54 
5 b 

56 
5 7 

58 

JO 
01 
01 
01 
01 
01 
0 8 
09 
10 
11 
1.0 
19 
2 0 
20 
2 0 
20 
20 
20 
2 0 
20 
21 
21 
21 
21 
?1 
21 
23 
21 
22 
22 
2 2 

22 
22 
22 
22 
22 
22 
22 
22 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

B - 1 
/ E N E R 
/CARL 
/DEPA 

/ B E N A 

/8UIL 

/CARL 

/MAY/ 

/CLTD 

///ZO 
AD - 
/1/RE 
/01/0 
/02/O 
/ 0 3 / 0 
/04/0 
/05/0 
/06/O 
/ 0 7 / 0 

/08/O 

/01// 
/02// 
/03// 
/04// 
/05// 
/Ob// 
/07// 
/08// 
/ 0 1 / 1 

/02/1 
/ 0 3 / 1 
/ 0 3 / 2 

/ 0 4 / 1 

/ 0 4 / 2 

/ 0 5 / 1 

/06/1 
/07/1 
/07/2 
/08/1 
/01/1 
/01/2 
/02/1 
/02/2 
/03/1 
/03/2 
/03/3 
/ 0 4 / 1 

/04/2 
/04/3 
/ 0 4 / 4 

/ 0 5 / 1 
/05/2 
/06/1 
/06/2 
/06/3 
/07/1 
/07/2 
/08/1 

GY SAVI 
ISLE BA 
RTMENT 
TEC ASS 
DING 4 5 
ISLE 
SEP//// 
-CLF 
NE 
3. 
PLACE F 
1 / C H A P t 

1 / S M C H 

1 / A S S F M 
2/NAVE/ 

3/CLASS 

3/CLASS 

3/VFSTT 

4 / M E C H 

/ / C B A D C 

/ / C 8 A 0 C 

/ / C B A L) C 
/ / C 8 C H C 

/ / C B A D C 

//C8ADC 

/ / C B A D C 

/////CB 
/ N 0 / 1 3 0 

/ N 0 / 1 5 0 
/ N 0 / 4 3 / 
/ N 0 / 4 3 / 
/ N 0 / 1 0 3 

/ N 0 / 1 0 3 

/NO/86/ 

/ N 0 / 1 0 6 
/NO/18/ 

/ N 0 / 1 8 / 

/YES/// 
/168/1/ 
/1365/1 
/168/1/ 
/ 1 6 1 0 / 1 

/559/1/ 
/520/1/ 
/559/1/ 
/1430/1 
/1056/1 
/2040/1 
/705/1/ 
/860/1/ 
/170/1/ 
/150/1/ 
/1060/1 
/ 1 7 0 / 1 / 

/120/1/ 
/ 1 2 0 / 1 / 

/810/1/ 

NGS OPPORTUNITY 
RRACKS, PA 
OF THE ARMY 
OCIATES 
? 

STUDY 

APR/OC 

L U 0 R E S 

IN--CL A 

A P E L - C 

BLY/20 

4935/1 
RM/13 
R M / 1 6 

B U L E / 1 

R M - C 0 R 

TX///C 

TX///C 

TX///C 

TX///C 

TX///C 

TX///C 

TX///C 
ADHTX/ 

/15//1 
/17//1 
2 2 / / 1 5 

22//15 
/26//1 
/26//1 
21//15 
/21//1 
5.5//J 
5.5//1 
/146 
1/114/ 
/ 1 / 1 1 4 

1/114/ 

/ 1 / 11 4 

1/114/ 
1/114/ 
1/114/ 
/ 1 / 11 4 

/1/114 
/1/114 
1/114/ 
1/114/ 
1/114/ 
1/114/ 
/1/114 
1/114/ 
1/114/ 
1/114/ 
1/114/ 

CE 
SS 
LA 
63 
/3 
10 
64 
28 
RI 
BA 
BA 
BA 
BC 
BA 
8A 
BA 
RO 
5 4 
54 
4/ 
1/ 
11 
11 
4/ 
54 
5 4 

5 4 

NT 

R 

SS 

/I 
/O 
/l 
/I 
/I 
DO 
DM 
DH 
DH 
HH 
DH 
DH 
DH 
OM 

/I 
/3 
4 5 

2 2 
/4 

'/2 

4 5 

/* 
/4 

BALLASTS 

M/17 00/1/3/2/2 
/2274/1/3/2/2 
/3/2/2 
/0/25 
/3/2/2 
/3/2/2 
/3/2/2 
R / 3593 /I/3/2/2 
T X / R 0 0 M 

T X / R 0 0 M 

T X / R 0 0 M 

T X / R 0 0 M 

TX/ROOM 

T X / R 0 0 M 

TX/ROOM 

3 5 
1 5 

2 5 
5 

2 5 

/3 35 
45 
/ 3 1 5 
4 5 
135 
2 2 5 

/45 
/1 3 5 
/225 
315 
45 
3 L 5 

135 
/ 2 2 5 

315 
4 5 
225 
4 5 



CONTENTS OF E:\CB452B.TM 

LINE # 

5 9 
60 
61 
62 
6 3 
64 
66 
66 
6 7 
68 
6 9 
70 
71 
72 
7 3 
74 
7 5 
76 
11 
78 
7 9 
80 
81 
8 2 

8 3 

84 
8 5 
86 
8 7 
88 
8 9 
90 
91 
92 
9 3 
94 
9 5 
96 
9 7 
98 
9 9 

100 
101 
102 
103 
10 4 
105 
106 
107 
1 0 8 
109 
110 
111 
112 
113 
114 
115 
116 

24 /08 
24/08 
24/08 
25/01 
25/02 
25/03 
25/03 
25/03 
25/04 
25/04 
25/04 
25/04 
25/05 
25/05 
2 5/06 
25/06 
25/07 
25/07 
2 6/01 
26/02 
2 6/03 
26/04 
26/05 
26/06 
2 6/07 
25/08 
2 7/01 
27/02 
2 7/03 
2 7/04 
2 7/05 
27/06 
2 9/01 
29/02 
29/03 
29/04 
29/05 
29/07 
31/04 
SYSTE 
39/1/ 
40/01 
4 1/01 
42/01 
44 /01 
4 5/01 
48/01 
40/02 
41/02 
42/02 
44/02 
45/02 
48/02 
40/03 
41/03 
42/03 
45/03 
EQUIP 

..8 
. 8 
. 8 
. 8 
. 8 
. 8 
. 8 
. 8 
. 8 
. 8 
8 2 

/2/17 
/3/54 
/4 /48 
12111 
mn 
mil 
12111 
13111 
HI 11 
l?-l 11 
mil 
mil 
mil 
12/H 
mn 
mn 
hin 
mn 
/ C B A D 
/CBAD 
/CHAD 
/ C B C H 
/ C 0 A D 
/CBAD 
/OFF/ 
/OFF/ 
/8/PE 
/30/P 
/30/P 
/70/P 
/30/P 
/30/P 
/10/P 
/10/P 
/15/P 
/20/P 
/10/P 
/0/PC 
/1/35 
M   -   1 
REPLA 
/UV 
/ 0 1 / 0 
/.3 

/CBADCL6/CBADCLG////CBADHT6 

/SZ 
/02/02 
/ . 6 2 5 
/DRY-BULB/65/100 
/CBCHCLG/CBCHCLG////CBCHHT6 

/35 
/ U H 
/ 0 4 / 0 4 

/OFF/OFF////CBADHTO 

ME NT - 1 

0/1/ 
0/1/ 
0/1/ 
25/. 
25/ . 
20/ . 
20/ . 
20/ . 
40/ . 
28/ . 
45/ . 
28/ . 
2 0 / . 

5/ . 5 
5/ . 5 
20/ . 
80/ . 
80/ . 
PSL / 
PfiL / 

P S L / 

PSL/ 

PSL/ 

P5L/ 

CBAD 

CBAD 
OPLE 

E 0 P L 
EOPL 
EOPL 
EOPL 

EOPL 

CT-M 
CT-M 
CT-M 
CT-M 
CT-M 
T-MC 

/I©/ 

1/114 
1/114 
1/114 
56/ 
56/ 
56/ 
56/ 
56/ 
56/ 
56/ 
56/ 
56/ 
56/ 
6/ . 
6/.82 
5 6 / . 8 

56/ . 8 
5 6 / , 8 
C B A D P 

C B A 0 P 

C B A ü P 

C 8 C H P 

C B A D P 
C8ADP 

P & L / 0 

P ft L / 0 
/ 2 2 O / 
E / 2 2 0 
E / 2 2 0 
E / 2 2 0 
E / 2 2 0 
E/220 
C L 6 / 1 

CLG/1 

CLG/1 

CLG/2 

CLG/1 
LG/0/ 
.1//C 

/1 3 5 

/ 2 2 5 
/315 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 

5 l. / C B A 

ft L / C B A 

S L / C B A 

S I- / C B C 

S L / C B A 
fi L / C B A 

FF/AVA 

FF/AVA 
2 0 0/1. 
/ 2 0 0 / 1 
/ 2 0 0 / 1 
/ 2 0 0 / 1 
/ 2 0 0 / 1 
/200/1 
0/PCT- 
0 / P C T - 

5/PCT- 
O/PCT- 
0/PCT- 
PCT-MH 
ONSTAN 

DCL6/AVA 
OCLG/AVA 
DCLG/AVA 
HCLG/AVA 
DCL 6/AVA 
OCLG/AVA 
1 L / 0 F F / 0 

II./OFF/0 
2 5/WATT- 
.2 5/WATT 
.25/WATT 
.0/WATT- 
.2 5/WATT 
.25/WATT 
M H T G / . 3 1 

M H T G / . 3 1 

M H T 6 / . 3 1 

M H T G / . 3 1 

M H T G / . 3 1 
T G / . 3 1 / C 
T/80/55 

IL 
IL 
IL 
IL 
IL 
IL 
FF 
FF 
SF 
— S 
-S 

/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBCHFAN/OFF/OFF/CBCHPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/CBADHTG/OFF/OFF 
/CBADHTG/OFF/CBADPSI. 

/CFM-SF/ 
/CFM-SF/ 
/CFM-SF/ 
/CFM-SF/ 
/CFM-SF/ 
FM-SF/.31/CFM-SF 

SF 31/CFM 
31/CFM 
31/CF 
31/CFM-SF 
31/CFM-SF 

l-SF 

CE FLUORESCENT BALLASTS 



CONTENTS OF : E:\C8452B 'M 
LINE;: #   
117 59/1/CARLISLE///REPLACE FLUORESCENT BALLASTS 
118 60/01/1/BLKPLANT/01/02 
119 62/01/EQ1122L/1/85/TONS 
12 0   63/01/7.5/H P 
121 65/01/1//01/03 
122 67/01/EQ2001/1/7.5/HP/1805/MBH 
123 69/01/EQ4372 
124 69/02/EQ4003 
125 69/03 
12 6   LOAD -2 
127 19/2/REPLACE FLUORESCENT FIXTURES 
12 8 2 0/01/0] /CHAP LIN-CLASS RM/1700/1/3/2/2 
129 20/02/01/SM CHAPEL-CLASS/2274/1/3/2/2 
130 2 0/03/01/ASSEMBLY/20 6 3/1/3/2/2 
131 20/04/02/NAVE/4935/1/3/0/0/25 
132 20/05/03/CLASS RM/I 310/1/3/2/2 
133 20/06/03/CLASS RM/1664/1/3/2/2 
134 20/07/03/VESTIBULE/128/1/3/2/2 
135 20/08/04/MECH RM-CORRIDOR/3593/1/3/2/2 
13 6 21/01////C B A D C T X///C B A D H T X/R 0 0 M 
137 21/02////CBADCTX///CBADHTX/ROOM 
138 21/0 3////CBADCTX///CBAOHTX/ROOM 
139 21/0 4////CBCHCTX///CBCHHTX/ROOM 
14 0 21/0 5////C B A 0 C T X///C B A D H T X/R 0 0 M 
141 21/06////CBAOCTX///CBADHTX/ROOM 
142 21/07////CBADCTX///CBADHTX/ROOM 
143 21/08///////C8ADHTX/ROOM 
144 22/01/1/NO/130/15//154/135 
145 22/02/1/NO/150/17//15 4/315 
146 22/03/1/NO/43/22//154/45 
147 22/03/2/N0/4 3/22//154/225 
14 8 2 2/0 4/1/N 0/10 3/2 6//111/4 5 
149 2 2/04/2/N 0/10 3/2 6//111/2 2 5 
15 0 2 2 / 0 5 /1 / N 0 / 8 6 / 2 1 / / 1 5 4 / 4 5 
151 22/06/1/NO/106/21//154/22 5 
152 22/07/1/NO/18/5.5//154/45 
153 22/07/2/NO/18/5.5//154/225 
154 22/08/1/YES////14 6 
155 24/01/1/168/1/1/114/'15 
15 6 24/01/2/1365/I/I/I14/135 
157 24/02/1/168/1/1/114/4 5 
158 24/02/2/1610/1/1/114/315 
159 24/03/1/559/1/1/114/45 
160 24/03/2/520/1/1/114/135 
161 24/03/3/559/1/1/114/22 5 
162 24/04/1/1430/1/1/114/45 
163 24/04/2/1056/1/1/114/13 5 
16 4 24/04/3/2040/1/1/114/225 
165 24/04/4/7O5/1/1/114/315 
166 24/05/1/860/1/1/114/45 
167 24/05/2/170/1/1/114/3 I L> 
.16 8 24/06/1/150/1/1/114/1 35 
169 24/06/2/1060/1/1/114/22 5 
170 24/06/3/170/1/1/114/315 
171 24/07/1/120/1/1/114/4 5 
17 2 24/07/2/120/1/1/114/225 
173 24/08/1/810/1/1/114/45 
17 4 24/08/2/170/1/1/114/135 



1.1N F 

175 

176 

177 
1 7 8 
179 
1 8 0 
181 
18? 
183 
18 n 
185 
1 8 6 

187 
1 8 8 
189 
1 9 0 
191 
1 9 2 

193 
1 9 4 

195 
1 9 6 
197 
1 9 8 
199 
2 0 0 
201 
2 0?. 
203 
20 4 
205 
206 
207 
2 « 8 

209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
? 2 r> 
226 
2 2 7 

228 
229 
230 
2 3 1 

232 

CONTENTS OF : E:\C8452B.TM 

24/08/3/540/1/1/114/22 5 
24/08/4/480/1/1/114/315 

,6/ 8 2 
82 
82 
82 
8 2 
82 
82 
82 
8 2 
82 

25/01/2///25/ 
2B/02/2///25/.56/ 
25/03/1///20/.56/ 
25/03/2///20/.56/ 
25/0 3/3///2O/.56/ 
25/04/1///40/.56/ 
25/04/2///2S/.56/ 
25/04/3///45/.56/ 
25/04/4///2S/.5 6/ 
25/05/1///20/.56/ 
2 5/0S/2///5/.56/.8 2 
25/06/1///5/.56/.82 
2S/06/2///20/.56/.8 2 
25/07/1///80/.56/.82 
25/07/2///80/.56/.B2 
26/0l/CBADP&L/CBADPSL/CBA DC L G/AVAIL 
2 6 / 0 2 / C B A D P S L / C 8 A D P S L / C 8 A 0 C L G / A V A I L 

? 6/0 3/C B A D P & L /C R A D P 8 L/C B A D C L G/AVAIL 

26/04/CBCHPSL/CBCHPSL/CBCHCLG/AVAIL 

2 6/05/CBADPSL/CBADP&L/CBADCLG/AVAIL 

26/06/CBADP£L/CBADP5L/C8ADCLG/AVAIL 
26/07/OFF/CBADPSL/OFF/AVAIL/OFF/OFF 

2 6 / 0 8 / 0 F F / C B A D P fi L / 0 F F / A V A I L / 0 F F / 0 F F 

27/01/8/PEOPLE/220/200/1.14/WATT-SF 
27/02/30/PEOPLE/220/200/1.14/WATT-S 
27/03/3 0/PEOPLE/220/200/1 
27/0 4/70/PEOPLE/220/2 0 0/1 
27/05/3 0/PEOPLE/220/200/1 
27/06/30/PEOPLE/220/200/1 
29/01/10/PCT-MCLG/10/PCT- 
29/02/10/PCT-MCLG/10/PCT-MHTG/ 
2 9/03/15/P CT~M C L 6/15/P CT-M HTG/ 
29/04/20/PCT-MCLG/20/PCT-MHTG/ 
2 9/0S/10/PCT-MCLG/10/PCT--MHT6/ 

.14/WATT-S 

.0/WATT-SF 

.14/WATT--S 

.14/WATT-S 
MHTG/.31/C 

/OFF/CBADFAN/OFF/OFF/CBADP&L 
/OFF/CBADFAN/OFF/OFF/CBAOPSI. 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/0FF/CBCHFAN/0FF/0FF/C8CHP&L 
/OFF/CBADFAN/OFF/OFF/CBADPSL 
/OFF/CBADFAN/OFF/OFF/CBADP&L 
/CBADHTG/OFF/OFF 
/CBADHTG/OFF/CBADPSL 

31/C 
31/C 
31/C 
31/C 

29/07/0/PCT-MCLG/0/PCT-MHTG/.31/CFM 
31/04/1/35/10/.1//CONSTANT/80/55 
SYSTEM - 2 
39/2/REPLACE FLUORESCENT FIXTURES 
40/01/UV 
41/01/01/03 
4 2 / 0 1 / . 3 
4 4/01 
45/01/CBADCL6/CBADCLG////CBADHTG 
48/01 
40/02/SZ 
41/02/02/0 2 
42/02/.625 
44/02/DRY-BULB/65/1 0 0 
4 5/02/CBCHCLG/CBCHCLG////CBCHHTG 
48/02/35 
40/03/UH 
41/03/04/0 4 
42/03 
45/03/OFF/OFF////CBADHTG 
EQUIPMENT -2 
59/2/CARLISLE///REPLACE FLUORESCENT 

F 
F 
FM-SF/.31/CFM-SF 
FM-SF/.31/CFM-SF 
FM-SF/.31/CFM-SF 
FM-SF/.31/CFM-SF 
FM-SF/.31/CFM-SF 
-SF/.31/CFM-SF 

FIXTURES 



CONTENTS OF : E:\CB452B.TM 
LINE 
233 
234 
2 3 5 

236 
2 3 7 

238 
2 39 
240 
2 41 
242 
24 3 
244 
2 4 r> 

246 
24 7 
248 
2 49 
250 
2 5 3 

252 
2 5 3 

254 
2 55 
256 
257 
253 
2 5 9 

260 
26 3 
262 
2 6 3 
264 
2 6 5 

266 
267 
268 
26 9 
270 
271 
272 
273 
274 
275 
276 
27 7 
278 
279 
280 
2 8.1 
282 
2 8 3 

284 
2 8 5 

286 
28 7 
288 
2 8 9 
290 

60/01 
62/01 
63/01 
65/01 
67/01 
69/01 
69/02 
69/03 
LOAD 
19/3/ 
20/01 
20/02 
2 0/03 
2 0/04 
20/05 
20/06 
20/07 
20/08 
21/01 
21/02 
21/03 
21/04 
21/0 5 
21/06 
21/07 
21/08 
2 2/01 
22/02 
2 2/03 
22/03 
22/04 
2 2/04 
22/05 
22/06 
22/07 
22/07 
22/08 
24/01 
24/01 
24/02 
24/02 
24/03 
24/03 
24/03 
24/04 
24/04 
24/04 
24/04 
24/05 
24/05 
24/06 
24/06 
24/06 
24/07 
24/07 
24/08 
24/08 
2 4/08 

/l/BLKPLANT/01/02 
/EQ1122L/1/3S/T0N5 
/ 7 . 5 / H P 

/1//01/03 
/EQ2001/1/7.5/HP/1805/MBM 
/EQ4372 
/ E Q 4 0 0 3 

- 3 

C 0 M B I 
/ 0 1 / C 
/01/S 
/ 0 1 / A 

/ 0 2 / N 

/03/C 
/03/C 
/03/V 
/ 0 4 / M 

////C 

////c 
////c 
////c 
////c 
////c 
////c 
///// 
/ 1 / N 0 

/ 1 / N 0 

/ 1 / N 0 

/ 2 / N 0 

/1 / N 0 
/ 2 / N 0 

/1 / N 0 

/ 1 / N 0 
/1/NO 

/ 2 / N 0 

/1/YE 

/1/16 
/2/13 

/1/16 
/2/16 
/1/55 
/2/52 
/3/55 
/1/14 
/2/10 
/3/20 
/4/70 
/1/86 
/2/17 
/1/15 
/2/10 
/3/17 
/1/12 
/2/12 
/1/81 
/2/17 
/3/54 

NED E 
H A P L I 
M CHA 

S S E M B 

AVE/4 

LASS 

LASS 
ESTIB 

ECH R 

BADCT 

BADCT 

BADCT 

B C H C T 

BADCT 
BAOCT 
BADCT 

//CBA 

/ 1 3 0 / 

/150/ 
/43/2 
/43/2 
110)3 I 
/103/ 
/86/2 
/106/ 
/18/5 
/18/5 
S//// 
3/1/1 
SS/If 
8/1/1 
10/1/ 
9/1/1 
0/1/1 
9/1/1 
30/1/ 
56/1/ 
40/1/ 
5/1/1 
0/1/1 
0/1/1 
0/1/1 
60/1/ 
0/1/1 
0/1/1 
0/1/1 
0/1/1 
0/1/1 
0/1/1 

COS 
N-CLA 
PEL-C 
l Y / 2 0 

935/1 
R M / 1 3 

RM/16 
ULE/1 

M - C 0 R 

X///C 

X///C 

X///C 

X///C 
X///C 

X///C 

X///C 
DHTX/ 

1 5 / / 1 

1 7 / / 1 
2 / / ] 9 

2 / / 1 9 

2 6 / / 1 
26//1 
1 / / 1 9 

21//1 
• 5//1 
• 5//1 
144 
/ 11 3 / 
1 / 11 3 

/113/ 
1/113 
11121 
/113/ 
/113/ 
1/113 
1/113 
1/113 
/113/ 
/113/ 
/113/ 
/ 11 3 / 

1/113 
/113/ 
/113/ 
/ 11 3 / 
/113/ 
/113/ 
/ 11 3 / 

LA 

6 3 

/3 
10 

6 4 
28 
RT 
BA 
8A 
BA 
8C 
BA 
BA 
BA 
RO 
91 
91 
1/ 
1/ 
12 
12 

1/ 
91 
91 
91 

R 
SS 
/l 
/O 
/l 
/l 
/l 
DO 
DH 
DH 
OH 
HH 
DH 
OH 
DH 
OM 
H 
/■■? 

4 5 
2 2! 
/4J 
/2; 
4 5 
I?- 
14 

R / 3 5 9 3 / 1 / 3 / 2 / 2 

M/1700/1/3/2/2 
/2274/1/3/2/2 
/3/2/2 
/0/25 
/3/2/2 
/3/2/2 
/3/2/2 

5 
T X / ROOM 
T X / R 0 0 M 

T X / R 0 0 M 

T X / R 0 0 M 
1 X / R 0 0 M 

T X / R 0 0 M 

T X / R 0 0 M 

3 5 

l 5 

/: 

2 5 
5 

2 5 

4 5 
/135 
45 
/315 
45 
135 
225 
/45 
/135 
/225 
315 
45 
3 1 5 
135 
/225 
315 
45 
225 
4 5 
135 
225 



LINE 
291 
292 
29 3 
294 
295 
296 
29 7 
298 
2 9 9 
3 0Ö 
3 0 1 
302 
303 
304 
3 0 5 

306 
30 7 
308 
3 0 9 
310 
3,1 1 
312 
3 1 3 

314 
3 1 5 
316 
31 7 
318 
3.1 9 

320 
3 2 1 

322 
3 2 3 

324 
3 25 
326 
3 27 
328 
3 2 9 
330 
3 3 1 
332 
33 3 
334 
335 
336 
337 
3 38 
339 
34 0 
341 
3 42 
343 
34 4 
345 
3 46 
347 
348 

CONTENTS OF : E:\CB452B.TM 

24/08/4/480/1/1/113/315 
25/01/2///25/.56/.82 
2 5/02/2///25/.56/.82 
25/03/1///2Ö/.56/.82 
25/03/2///20/.5S/.82 
25/03/3///20/.56/.S2 
25/04/1///40/.56/.82 
25/04/2///2S/.56/.8 2 
2 5/04/3///45/.56/.S2 
25/04/4///28/.56/.B2 
25/05/1///20/.56/.82 
25/0S/2///5/.56/.82 
25/06/1///5/.56/.82 
25/06/2///20/.56/.B2 
25/07/1///80/.56/.82 
25/07/2///80/.56/.B2 
26/01/CBADPSL/CBADPSL/CBADCLG/AVA 
26/02/CBADPSL/CBADPSL/CBADCLG/AVA 
2 6 / 0 3 / C B A 0 P S L / C B A D P S L / C B A D C L 6 / A V A 
26/0 4/CBCHPSL/CBCHPSL/CBCHCLG/AVA 

26/05/CBADPSL/CBADPSL/CBADCLG/AVA 

26/06/CBADPSL/CBADPSL/CBAGCLG/AVA 

26/07/OFF/CBADPSL/OFF/AVAIL/OFF/O 

26/08/OFF/CBADPGL/OFF/AVAIL/OFF/O 
27/01/8/PEOPLE/220/200/1.14/WATT- 
27/02/30/PEOPLE/220/200/1.14/WATT 
27/03/30/PEOPLE/220/2 00/1.14/WATT 
27/04/70/PEOPLE/220/200/1.O/WATT- 
Zy^B/Sß/PEOPLE^Ö^eO/l.lfl/UATT 
2 7/06/3 0/PEOPLE/220/200/1.14/WATT 
29/01/10/PCT-MCLG/1O/PCT-MHTG/.21 

IL/O 
IL/O 
IL/O 
IL/O 
IL/O 
IL/O 
FF/C 
FF/C 
SF 
- S F 
-SF 
SF 
-SF 

FF/CBADFAN/OFF/OFF/CBADPSL 
FF/CBADFAN/OFF/OFF/CBADP&L 
FF/CBADFAN/OFF/OFF/CBADPSL 
FF/CBCHFAN/OFF/OFF/CBCHPSL 
FF/CBADFAN/OFF/OFF/CBADPSL 
FF/CBADFAN/OFF/OFF/CBADPSL 
BADHTG/OFF/OFF 
BAOHTG/OFF/CBAOPSL 

29/02/10/PCT-MCLG/10/PCT-MHTG/.21 
29/03/15/PCT-MCLG/15/PCT-MHTG/.21 
29/04/20/PCT-MCLG/20/PCT-MHTG/.21 
29/05/10/PCT-MCL6/10/PCT-MHTG/.21 
29/07/0/PCT--MCLG/0/PCT-MHTG/.21/C 
31/04/1/35/10/.1//C0N STA NT/80/55 
SYSTEM - 3 
39/3/COMBINED ECOS 
40/01/UV 
41/01/01/03 
42/01/.3 
4 4/01 
45/01/CBADCLG/CBADCLG////CBADHTG 
48/01 
40/02/SZ 
41/02/02/0 2 
42/02/.625 
44/02/DRY-8ULB/65/100 
45/02/CBCHCLG/CBCHCLG////CBCHHTG 
48/02/35 
4 0 / 0 3 / U H 

41/03/04/0 4 
42/03 
4 5 / 0 3 / 0 F F / 0 F F / / / / C B A D H T G 

EQUIPMENT -- 3 

59/3/CARLISLE///C0MBINED ECOS 
6 0/01/1/BLKPLANT/01/02 

/CFM-SF/ 
/CFM-SF/ 
/CFM-SF/. 
/CFM-SF/ 
/CFM-SF/. 
FM-SF/.21/CFM-SF 

21/CFM-SF 
21/CFM-SF 
21/CFM-SF 
21/CFM-SF 
21/CFM-SF 



L. I N F 
349 
3 5 0 
351 
3E>? 
353 
3 b A 
355 

CONTENTS OF : E:\CB452B.TM 

62/01/EQ1122L/1/85/T0NS 
63/01/7.5/HP 
65/Ö1/1//01/0 3 
67/01/EQ2001/1/7.5/HP/1805/MBH 
69/01/EQ4372 
69/02/EQ4003 
69/03 



Building 452 

Trace Output File 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Tine Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Nuaber: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Buib: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry 8ulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbn/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:44:10  2/ 3/94 
CB452 .T« 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM    SUMMARY 
(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 UV 
2 SZ 
3 UH 

Totals 

4,581 
3,368 

0 
7,949 

31,315 
16,839 

0 
48,154 

31,315 
16,839 
2,078 

50,232 

34,865 
18,461 

0 
53,325 

8,130 
16,839 

0 
24,970 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

•SYSTEM     SUMMARY 
(Design Capacity Quantities) 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 UV 
2 SZ 
3 UH 

Totals 

73.4 
29.4 
0.0 

102.8 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

73.4 
29.4 
0.0 

102.8 

■1,080,515 
-432,496 
-128,877 

■1,641,887 

The building peaked at hour 16 month 7 with a capacity of 102.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
8ASE BUILDING 

0 -1,080,515 
0 -432,496 
0 -128,877 
0 -1,641,887 

 E N G I N E E R I N G CHECK s  

Percent  Cool ing - ■ --- Heati ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main UV 14.63 2.23 426.6 191.7 62.59 2.23 -76.77 14,074 
2 Main SZ 20.00 3.41 572.0 167.6 71.58 3.41 -87.64 4,935 
3 Main UH 0.00 0.00 0.0 0.0 0.00 0.58 -35.87 3,593 
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System   1 Slock UV - UNIT VENTILATOR 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time --> Mo/Hr: 7/16 * Mo/Hr: 7/16 * t lo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 73/ 98 0 * 0AD8: 91 * 

* 
OADB: 4 - 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space leak Coil Peak Percnt 
Se ns.Hat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 46,256 44,277 90,533 10.28 * 44 331 7.87 * -38 497 -71 ,868 7.00 
Glass Solar 195,227 0 195,227 22.16 * 212 025 37.63 * 0 0 O.OC 
Glass Cond 27,782 0 27,782 3.15 * 26,479 4.70 * -133 751 -133,751 13.02 

. «all Cond 154,963 25,523 180,486 20.49 * 165,455 29.36 * -490,481 -574 ,101 55.88 
Partition 175 175 0.02 * 175 0.03 * -455 ■455 0.04 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 136,320 136,320 15.48 * 55 492 9.85 * -247 207 -247,207 24.06 
Sub Total-) 560,723 69,800 630,523 71.58 * 503 957 89.44 * -910,391 -1,027,382 100.00 

Internal Loads * * 
Lights 36,835 0 36,835 4.18 * 30 432 5.40 * 0 0 0.00 
People 49,545 49,545 5.62 * 20 293 3.60 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total-) 86,379 0 0 86,379 9.81 * 50 724 9.00 * 0 0 0.00 

Ceiling Load 10,143 -10,143 0 0.00 * 8,772 1.56 * -11 988 0 O.OC 
Outside Aii- 0 0 0 175,930 19.97 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 6,681 0.76 * ■ 0.00 * 0 O.OC 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 O.OC 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Exhaust Heat -18,645 0 -18,645 -2.12 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 

* 
0 O.OC 

Grand Total::) 657,245 41,013 0 880,869 100.00 * 563 454 100.00 * -922,379 -1,027 

-ACCAC-. 

382 100.OC 

-OUUL1I1Ü tUlL OLLCOUUn 

' Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving D3/WB/HR Gross Total Glas >s (sf) (*)■ 

(Tons) (Hbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 14, 074 
Main Clg   73.4 880.9 680.2 31,315 80.5 65 2  71 .1 58.4 56.1 65.4 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0 0.0 0.0 Roof 15, 978 0  0 
Totals    73.4 880.9 Wall 12,830 3,646 28 

 --UTATTWr COIL SEL :cnnu   AIRFLOWS (cfai)- --E NGINEERING CHECKS— - -TEMPERATURES (F)~ IK, 1 1UN 

Capacity Coil A irfl Ent Lvg Type   ( Pooling Heating Clg %  OA 14.6 Type Clg Htg 
(Hbh) (cfm)  Oeg F Deg F Vent 4,581 0 Clg Cfm/Sqft 2.23 SADB 58.5 95.1 

Main Htg -1,080.5 31, 315  63.4 95.1 Infil 3,550 3,550 Clg Cfm/Ton 426.60 Plenum 78.7 59.0 
Aux Htg    0.0 0   0.0 0.0 Supply 31,315 31,315 Clg Sqft/Ton 191.73 Return 78.7 63.7 
Preheat    -0.0 31, 515  62.0 58.3 Mincfm 0 0 Clg Btuh/Sqft 62.59 Ret/OA 80.5 ■ 63.7 
Reheat     0.0 0   0.0 0.0 Return 31,315 31,315 No. People 198 Runarnd 75.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 4,581 0 Htg % OA 0.0 F n MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rffi Exh 0 0 Htg Cfm/SqFt 2.23 Fn BldTD 0.0 O.C 
Total   -1,080.5 Auxil 0 0 Htg Btuh/SqFt -76.77 Fn Frict 0.1 O.C 
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System Peak SZ SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** 

Peaked at Time "> 
Outside Air ">     OADS 

Mo/Hr: 7/12 
3B/WB/HR: 87/ 72/ 98.0 

Space 
Sens.+Lat. 

Envelope Loads (Btuh) 
Skylite Solr 0 
Skylite Cond 0 
Roof Cond 30,496 
Glass Solar 75,357 
Glass Cond 10,550 
Wall Cond 42,873 
Partition 175 
Exposed Floor 0 
Infiltration 55,749 
Sub Total") 215,200 

Internal Loads 
Lights 4,548 
People 10,542 
Misc 0 
Sub Total") 15,090 

Ceiling Load 0 
Outside Air 0 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 0 
Exhaust Heat 
Terminal Bypass 

Grand Total") 230,290 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

30,496 
75,357 
10,550 
42,873 

175 
0 

55,749 
215,200 

4,548 
10,542 

0 
15,090 

0 
115,783 

7,185 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
8.63 
21.33 
2.99 
12.14 
0.05 
0.00 

15.78 
60.92 

1.29 
2.98 
0.00 
4.27 
0.00 

32.78 
2.03 
0.00 
0.00 
0.00 
0.00 
0.00 

353,258 100.00 

CLG SPA 
Mo/Hr: 
OAOB: 

Space 
Sensible 

(Btuh) 
0 
0 

44,331 
117,002 
14,326 
72,429 

175 
0 

25,059 
273,320 

168 
154 

0 
322 

0 
0 

:E PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

7/17 
89 

Percnt 
Of Tot 

W 
0.00 
0.00 
16.20 
42.76 
5.24 

26.47 
0.06 
0.00 
9.16 

99.88 

0.06 
0.06 
0.00 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

273,643  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-38,497 
0 

-72,739 
-207,867 

-455 
0 

-112,938 
-432,496 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-38,497 
0 

-72,739 
-207,867 

■ -455 
0 

-112,938 
-432,496 

0 
0 
0 
0 
0 
0 
0 
0 
0 

■ 0 

0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
8.90 
0.00 
16.82 
48.06 
0.11 
0.00 

26.11 
100.00 

0.0C 
0.00 
o.oc 
o.oc 
o.oc 
0.00 
o.oc 
0.00 
o.oc 
o.oc 
o.oc 
o.oc 

-432,496  -432,496  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering D8/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 
29.4 
0.0 
0.0' 

29.4 

(Nbh) 
353.3 

0.0 
0.0 

353.3 

(Kbh) 
238.8 

0.0 
0.0 

(Ctlil] 

16,839 
0 
0 

Deg F Deg F Grains Deg F Oeg F Grains  Floor 
77.4 64.5 
0.0 0.0 
0.0  0.0 

72.8 
0.0 
0.0 

59.7 
0.0 
0.0 

57.8 
O.C 
0.0 

70.3 
0.0 
0.0 

Part 
ExFir 
Roof 
«all 

4,935 
350 

0 
5,356 
5,231 

0 
1,983 

0 
38 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-432.5 

0.0 
-0.0 
0.0 
0.0 
0.0 

-432.5 

Coil Airfl 
(cfm) 
16,839 

0 
16,839 

0 
0 
0 

Ent 
Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
91.6 
0.0 

59.7 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm 
Cooling 

3,368 
1,622 

16,839 
0 

16,839 
3,368 

0 
0 

Heating 
0 

1,622 
16,839 

0 
16,839 

0 
0 

-ENGINEERING CHECKS-- —TEMPERATURES 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfs/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

20.0 
3.41 

572.02 
167.64 
71.58 

70 
0.0 

3.41 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTO 
Fn BldTD 

Clg 
60.1 
75.0 
75.0 
77.4 
75.0 
0.1 
0.1 

0  Htg Btuh/SqFt  -87.64  Fn Frict 0.2 

;F)-~ 
Htg 
91.6 
68. C 
68. C 
68.C 
68. C 
O.C 
O.C 
O.C 
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System   3 Block UH - UNIT HEATERS 

************************* ci DOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air "> 0ADB/W8/KR: 0/ 0/ 0.0 * 
* 

OADB: 0 * 

* 
0AD8:  4 

Soace Ret. Air Ret. Air 1 Met Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Etuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * 0 -10,810 8.39 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Wall Cond 0 0 0 0.00 * 0 0.00 * -102,400 -118,067 91.61 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 

Süb Total-) 0 0 0 0.00 * 0 0.00 * -102,400 -128,877 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 0 0 0.00 * 0 0.00 * 0 0 .0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total--) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * -26, 477 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.0.0 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 .0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 0 0 0 0 0.00 * 0 0.00 * -128, 877 -128,877 

-ÜDFÖQ  

100.00 

"Total Capacity Sens Cap. Coil Airfl   Ents ?rin< j DB/WB/HR Leaving DB/W8/HR Gross Total 

HKLHO 

Glass (sf) w 
(Tons) (Mbh) (Mbh) ■(cfia) Deg F Deg F Grains Deg F Deg F Grains Floor 3, 593 

Main Clg   0.0 0.0 0.0 0 0.0 0. .0   0.0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0. ,0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0. 0   0 .0 0.0 0.0 0.0 Roof 3, 593 0  0 

Totals    0.0 0.0 Wall 2,000 0  0 

-AIR? 
( 

:L0WS (cfm)- 

:ooling  1 

— cumvcctnun CHECKS- 

CO 

-TEMPERATURES 

Type  Clg 
(F)~ 

Htg Capacity Coil Airfl Ent Lvg Type testing Clg %  OA 
irj 

(Mbh) (cfffl)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD3    0.0 125.0 

Main Htg   -128.9 2,078  68.0 125.0 Infil 0 0 Clg Cfm/Ton 0.00 Plenuta   0.0 43.2 

Aux Htg    0.0 0   0.0 0.0 Supply 0 2,078 Clg Sqft/Ton • 0.00 Return   0.0 68. C 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68. C 

Reheat     0.0 0   0.0 0.0 Return 0 2,078 No. People 0 Runarnd  0.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 F n MtrTD  O.O O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.53 F n BldTD  0.0 O.C 
Total     -128.9 Auxil 0 0 Htg Btuh/Sq Ft -35.37 Fn Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Sumifir «intr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Nindo Kindo «all Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS R.I 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 81.2 17.73 
2 SM CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 73.9 16.18 
3 ASSEMBLY 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 74.4 16.14 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 -0.057 0.560 0.573 1.000 0.297 76.1 16.60 
4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

Zone 2 Total/Ave. 0.100 0.000 0.000 o.ooc 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
5 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 79.3 17.49 
6 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 82.5 18.15 
7 VESTIBULE 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 60.7 13.66 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 80.3 17.69 
System 1 Total/Ave. 0.100 0.000 0.000 0.000 0.076 0.560 0.573 1.000 0.297 77.3 16.95 

4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

8 MECH Ril-CORRIDOR 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Building 0.100 0.000 0.000 O.OOC 0.084 0.560 0.573 1.000 0.297 75.5 16.46 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  AREAS 

Floor Total Exposed 
liuirb er of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupi icate Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir Rio (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 CHAPLIN-CLASS R> 1 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 
2 SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 

■ .3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 
Zone 1 Total/Ave. 6,037 0 0 0 0 6,392 1,071 22 3,878 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 
Zone 2 Total/Ave. 4,c35 350 0 0 0 5,356 1,983 38 3,248 

5 CLASS RM 1 t 1,310 1.310 ö 0 0 0 1,806 181 18 850 
6 CLASS RM i 

) 1,664 i. 664 0 0 0 0 2,226 219 16 1,160 
7 VESTIBULE ! 1 128 128 0 0 0 0 198 192 80 48 

Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 
System 1 Total/Ave. 14.074 350 0 0 0 15,973 3,646 28 9,184 

4 NAVE i 

i 1 4,955 4,935 350 0 0 0 5,356 1,983 38 3,248 
Zone 2 Total/Ave. 4.935 350 o 0 0 5,356 1,983 38 3,248 
System 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 MECH RM-CORRIDCR 1 1 3.593 3,593 0 0 0 0 3,593 0 0 2,000 
Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
System 3 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
Building 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTE RNAT IV: 1 
BASE BUILDING 

——-- A S H R A E 9 0 A N A L Y S I s  

Overall Roof U-Value   : 0.084 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   : 0.877 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.437 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 5.99 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 49.60 (Btü/Hr/Sq Ft) 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

T E N LOAD PROFIL r  S 1 0 

System Total 

Percent — Cool ing Load —   Heati ng Load — Cooling Airflow --- Heating Airflow 
Desi gn Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) w (Btuh) (t) \ 11 a i (*) (Cfa) W 

0 - 5 5.1 18 144 -82,094 48 1,250 2,511.6 53 3,372 0.0 0 0 
5 - 10 10.3 29 240 -164,189 10 255 5,023.2 0 0 0.0 0 0 

10 - 15 15.4 17 137 -246,283 - 5 133 7,534.8 0 0 0.0 0 0 
15 - 20 20.6 6 51 -328,377 5 137 10,046.4 14 856 0.0 0 0 
20 - 25 25.7 11 86 -410,472 1 26 I ? s <', ■:• n 18 1,160 0.0 0 0 
25 - 30 30.9 C 

J 38 -492,566 1 14 15,069.6 0 0 0.0 0 0 
30 - 35 36.0 0 0 -574,661 15 579 17,581.2 0 0 0.0 0 0 
35 - 40 -41.1 0 0 -656,755 1 io 20.0°2.3 0 0 0.0 0 0 
40 - 45 46.3 5 37 -738,849 0 A 22,604.4 0 0 0.0 0 0 
45 - 50 51.4 0 0 -820,944 0 0 25,116.1 0 0 0.0 0 0 
50 - 55 56.6 0 0 -903,038 2 47 27.627.7 0 0 0.0 0 0 
55 - 60 61.7 1 8 -985,133 6 154 30,139.3 0 0 0.0 0 0 
60 - 65 66.8 5 37 -1,067,227 2 42 32,650.9 0 0 0.0 0 0 
65 - 70 72.0 5 40 -1,149,321 1 LI 35,162.5 3 168 0.0 0 0 
70 - 75 77.1 0 0 -1,231,416 0 1 37,674.1 4 266 0.0 0 0 
75 - 80 82.3 0 0 -1,313,510 1  2 ^ A 40,185.7 0 0 0.0 0 0 
80 - 85 87.4 0 0 -1,395,605 I 37 '  42,697.2 0 0 0.0 0 0 
85 - 90 92.6 0 0 -1,477,699 1 ?o 45,203.9 8 504 0.0 0 0 
90 - 95 97.7 0 0 -1,559,793 0 0 47,720.5 0 0 0.0 0 0 
95 - 100 102.8 0 0 -1,641,888 0 0 50,232.1 0' 0 0.0 0 0 
Hours Off 0.0 0 7,942 0 0 6,158 0.0 0 2,434 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 

BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature    -  Zone Number 

Range 12       3       2       4 
.(F) 

Max. Temp. 89.0   97.8   99.5   98.0   91.3 

Mo./Hr. 7 24   7 23   7 24   7 23   7 24 
Day Type 4        1111 

Above 100 0 0 0       0 0 

95 - 100 0 45 417       45 0 

90-95 0 479 1,147     390 90 

85 -   90 363 1,059 743 1,058 971 

80 -   85 1,338 1,273 882 1,250 1,243 

75 -   80 ,.   1,879 731 529     853 1,013 

70 -   75 241 229 357     225 355 

65 -   70 1,988 1,419 514 1,425 1,963 

60 -   65 1,197 956 932     954 1,334 

55 -   60 538 559 529     572 752 

50 -   55 462 892 789     875 1,039 

Below 50 754 1,113 1,916 1,113 0 

Min. Temp. 36.6 38.4 36.6   38.5 54.9 

Mo./Hr. 2   7 2 12 2 12   2 11 1    7 

Day Type 5 3 4        3 3 

Number of Hours 



• 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

0 N T H L Y  ENERGY CONSUMPTIO 

ELEC DEHAND GAS GAS DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

8,726 37 2,082 17 
7,941 37 1,874 17 
7,622 37 1,408 17 
6,222 37 448 11 
5,558 56 0 0 

10,342 107 0 0 
13,213 116 0 0 
10,470 106 0 0 
4,855 81 0 0 
6,533 37 451 11 
7,17ö 37 1,220 14 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 8,043     37    1,826     17 
Total 96,746     116   9,308     17 

Building Energy Consumption :   55,792 (Btu/Sq Ft/Year)       Floor Area :    22,602 (Sq Ft) 
Source Energy Consumption :   87,182 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip hly Consumption ■ 
Num Code Jan Feb ;1ar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 3056 2740 3195 2363 3126 3066 2928 3195 2868 3126 2987 2928 36,082 

PK 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

1 MISC LD 

ELEC 0 0 0 0 -0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 c 0 0 0 0 j A 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 o 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 V 0 c 0 0 o 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TK2Q 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 - 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR- •CLD RECIP >55 TONS 

ELEC 0 0 0 0 371 3581 6094 3633 219 0 0 0 13,898 

PK 0.0 0.0 0.0 0.0 22.8 64.8 73.2 64.6 40.0 0.0 0.0 0.0 73.2 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 30 386 742 409 20 0 0 0 1,588 

PK 0.0 0.0 0.0 0.0 1.5 8.5 • 9.2 8.5 5.6 0.0 0.0 0.0 9.2 

1 EQ500I CHIl .LED WATER PUMP C. ,V. 
ELEC 0 0 0 0 403 1700 1805 1573 239 0 0 0 5,720 

PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EQ5313 CON i [ROLS 

ELEC 0 0 0 0 16 68 73 63 10 0 0 0 230 

PK . 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNIT VENTILAT OR FAN 

ELEC 1266 1127 1276 1175 1271 1228 1217 1276 1175 1271 1260 1217 14,760 

PK 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 

2 ES4003 PC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

ELEC 363 516   520   524 342 311 355 320 324 342 385 355 4,056 
PK 4.3 4.i         4.3   4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 

1 EQ2001 GAS FIRE TUBE HOT WATER 
GAS 2082 1874  1408   448 0 0 0 0 0 451 1220 1826 9,308 
PK 17,1 17.1  16.5  11.1 0.0 0.0 0.0 0.0 0.0 11.1 13.6 17.1 17.1 

■1 E85020 HEAT KATER CIRC. PUMP C.V. 
ELEC j o b / 2871  2163  1417 Ö 0 0 0 0 1409 1939 2707 15,593 
PK 7.5 7.5   7.5   7.5 0.0 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 747 695   523   343 0 0 0 0 0 341 469 655 3,774 
PK 1.8 1.8   1.8   1.8 0.0 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EQ5307 BOILER CONTROLS 
ELEC 207 192   145    95 0 0 0 0 0 94 130 182 1,046 
PK Ö.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value   115.9 (kN) 
Yearly Time of Peak 12 (hrj 7 (so) 

Hour 12 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Eauipment 

1      EQi 122L AIS-CLD RECIP >55 TONS                90.2 77.83 

Sub Total  . 90.2 77.83 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 9.7 8.35 
2 SUMMATION OF FAN ELECTRICAL DEMAND 4.3 3.73 

Sub Total 14.0 12.08 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 11.7 10.09 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 11.7 10.09 

Grand Total 115.9 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 

** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb 
Summer Design Wet Bulb 
Winter Design Dry Bulb 
Summer Ground Relectance 
Winter Ground Relectance 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 

Hg) 

77.2 (de 
5 

475 (ft 
29.2 (in 

1.00 

1.00 

92 (F) 
72 (F) 

4 (F) 
0.20 

0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (8tu/lbm/F) 
1.0332 (Btu-min.'/hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function 

Time/Date Program was Run:   12:15:26  2/ 3/94 
Dataset Name: CB452 .TM 

Jthod) 
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AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

T E M  S 
in Airflow 

II M M A p V - 

(Desic Quantities) 

. 
Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 UV 
2 SZ 
3 UH 

Totals 

4,113 
3,081 

0 
7,193 

28,144 
15,404 

0 
43,548 

28,144 
15,404 
2,023 

45,572 

31,236 
16,816 

0 
48,052 

7,204 
15,404 

0 
22,608 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

--   SYSTEM SUMMARY -    
(Design Capacity Quantities) 

 - Cooling   -  Heating -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh) (8tuh)   (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) 

1 UV       66.6    0.0    0.0   66.6 -1,005,478 0      0 0 0 0 -1,005,478 
2 SZ       28.2    0.0    0.0   28.2  -407,437 0      0 0 0 0 -407,437 
3 UH       0.0    0.0    0.0    0.0  -125,512 0      0 0 0 0 -125,512 

Totals         94.8    0.0    0.0   94.8 -1,538,428 0      0 0 0 0 -1,538,428 

The building peaked at hour 16 nonth 7 with a capacity of 93.5 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

ENGINEERING  CHECKS 

Percent  Cooling   — Heating — 
System   Main/  System   Outside Cfm/   Cfm/   Sq Ft   Btuh/ Cfm/   Btuh/ Floor Area 
Number Auxiliary   Type     Air Sq Ft    Ton   /Ton   Sq Ft Sq Ft   Sq Ft Sq Ft 

1 Main    UV       14.61 2.00   422.5   211.3   56.80 2.00  -71.44 14,074 
2 Main     SZ       20.00 3.12   546.6   175.1   68.53 3.12  -82.56 4,935 
3 Main    UH        0.00 0.00    0.0    0.0   0.00 0.56  -34.93 3,593 
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System   1 Block UV - UNIT VENTILATOR 

************************* c OGLING COIL PEAK ******************************** CLG SPACE PEAK ****** ****** HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> OS DB/K8/HR: 91/ 73/ 98.0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 3eak Coil Peak Percnt 
Set- is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space ! Jens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 33,525 19,793 53,323 6.67 * 32,475 6.22 * -28, ,011   -43,858 4.53 
Glass Solar 194.327 0 194,827 24.37 * 207,644 39.80 * 0       0 0.00 
Glass Cond 27,782 0 27,782 3.48 * 26,528 5.08 * -133, ,751  -133,751 13.80 

Wall Cond 140,644 24,330 164,974 20.64 * 139,790 26.79 * -490,481  -575,591 59.40 
Partition 175 175 0.02 * 175 0.03 * ■455     -455 0.05 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 113,730 118,730 14.85 * 49,380 9.46 t -215, ,310  -215,310 22.22 
Sub Total-:) 515,683 44,128 559,811 70.03 * 455,992 87.40 * -868, ,008  -968,965 100.00 

Internal Lc;-c:s * * 
Lights J6 , (JI i__ 0 36,613 4.58 * 36,177 6.93 * 0       0 0.00 
People 49,413^ 49,413 6.18 * 23,518 4.51 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total") 86,025 0 0 86,025 10.76 * 59,695 11.44 * 0       0 0.00 

Ceiling Load 6,331 -6,331 0 0.00 * 6,036 1.16 * -io, ,932       0 O.OC 
Outside Air 0 0 0 157,948 19.76 * 0 O.OC * 0       0 0.00 
Sup. Fan Heat 6,004 0.75 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 O.CO * 0       0 0.00 
Exhaust Heat -10,449 0 -10,449 -1.31 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 608,040 27,348 0 

run   r-nti    c 

799,340 100.00 * 521,724 100.00 * -878, ,939  -968,965 100.00 

" " "HKLHO   . 

Total Capacity Sens Cap. Coil Airfl Entering 0B/W8/HR Leaving DB/KB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 14,074 

Main Clg   66.6 799.3 618.6 28,144 79.3 64 .9  71 .1 57.9  55.6 63.9 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0  0.0 0.0 Roof 15,978 0  0 
Totals    66.6 799.3 Wall 12,830    3,646  28 

COIL SEL  AIR! "LOWS (c fin)-  ENGINEERING CHECKS-- -TEMPERATURES (F)-  HtHIIHu tl 1 iufi  

Capacity Coil A irfl  Ent Lvg Type   i Pooling 1 Heating   Clg %  OA 14.6 Type  Clg Htg 
(Mbh) (cf m)  Deg F Deg F Vent 4,113 0  Clg Cfm/Sqft 2.00 SADB    58.0 96.7 

Main Htg -1,005.5 28, 144  63.9 96.7 Infil ' 3,091 3,091  Clg Cfm/Ton 422.51 Plenum  77.3 60. C 
Aux Htg    0.0 0   0.0 0.0 Supply 28,144 28,144  Clg Sqft/Ton 211.28 Return  77.3 64.2 
Preheat    -0.0 28, 144  61.9 57.8 Mincfm 0 0  Clg Btuh/Sqft 56.80 Ret/OA  79.3 64.: 
Reheat     0.0 0   0.0 0.0 Return 28,144 28,144  No. People 198 Runarnd 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 4,113 0  Htg % OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 2.00 Fn BldTD 0.0 O.C 
Total   -1,005.5 Auxil 0 0  Htg Btuh/SqFt -71.44 ■ Fn Frict 0.1 O.C 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 17 

System   2 Peak SZ - SINGLE ZONE 

B  ************************* COOLIN : COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Ho /Hr: 7/12 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air —> 0ADB/W8 /HR: 87/ 72/ 98. 0 * 
* 

OADB: 89 * 
* 

OADB:  4 

Space Re t. Air Ret. Air Net Percnt * Space Percnt * Space f >eak Coil Peak Percnt 

Ser s. Hat. Se rsible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 21,096 0 21,096 6.24 * 32,475 13.07 * -28,011   -28,011 6.87 

Glass Solar 75,357 0 75,357 22.28 * 117,002 47.09 * 0      0 0.00 

Glass Cond 10,550 0 10,550 3.12 * 14,326 5.77 * -72 739   -72,739 17.85 

Wall Cond 54,890 0 54,890 16.23 * 62,360 25.10 * -207,867  -207,867 51.02 

Partition 175 175 0.05 * 175 0.07 * 455     -455 0.11 

Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 

Infiltration 48,556 48,556 14.36 * 21,825 8.78 * -98 365   -98,365 24.14 

Sub Total-) 210,623,. 0 210,623 62.28 * 248,162 99.87 * -407 437  -407,437 100.00 

Internal Loads * * 

Lights 4,548_ 0 4,548 1.34 * 168 0,07 * 0       0 0.00 

People 10,542" 10,542 3.12 * 154 0.06 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sub Total") 15,090 0 0 15,090 4.46 * 322 0.13 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Outside Air 0 0 0 105,913 31.32 * 0 0.00 * 0       0 0.00 

Sup. Fan Heat 6,572 1.94 * 0.00 * 0 0.00 

AH  Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

^W      Ouct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total — ) 225,713 0 0 338,198 100.00 * 248,485 100.00 * -407, 437  -407,437 100.00 

 UUUUI1Ü UUiL OLLCMIUI1  HKUHJ 

"Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tops) (Hbh) (Nbh) (cfui) Deg F Deg F Grains Deg F Deg F Grains Floor 4,935 

Main Clg   28.2 338.2 234.4 15,404 77.4  64 5  72.8 59.8  57.5 68.8 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0.0   0 .0 0.0  0.0 0.0 Roof 5,356 0  0 
Totals    28.2 338.2 Wall 5,231    1,983  38 

 urATTHß COIL SELECTIO ■I   AIRFLOWS (cfffi)  ENGINEERING CHECKS-- -TEMPERATURES IF) — V 1 

Capacity Coil A lrfl Ent Lvg Type Pooling ieating   Clg %  OA 20.0 Type  Clg Htg 
(Hbh) (cf 0 Deg F Deg F Vent 3,081 0  Clg Cfnt/Sqft 3.12 SADB   60.2 92.3 

Main Htg   -407.4 15, «04 68.0 92.3 Infil ' 1,412 1,412  Clg Cfm/Ton 546.56 Plenum  75.0 68.0 
Aux Htg    0.0 0 0.0 0.0 Supply 15,404 15,404  Clg Sqft/Ton 175.10 Return  75.0 68.C 
Preheat    -0.0 15,404 68.0 59.8 MincfiJi 0 0  Clg Btuh/Sqft 68.53 Ret/OA  77.4 68.C 
Reheat     0.0 0 0.0 0.0 Return 15,404 15,404  No. People 70 Runarnd 75.0 68.C 
Humidif     0.0 0 0.0 0.0 Exhaust 3,081 0  Htg % OA 0.0 Fn KtrTD 0.1 O.C 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 3.12 Fn 81dTD 0.1 O.C 

^fe. Total     -407.4 Auxil 0 0  Htg Btuh/SqFt -82.56 • Fn Frict 0.2 O.C 
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System   3 Block UH - UNIT HEATERS 

************************* Ci •OLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Ko/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air "> OAi ̂S/WB/HR: 0/ 0/ 0. 0 * 

* 
OADB: 0 * 

* 
0A08:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space f eak Coil Peak Percnt 

Sen s.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Stun) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0 00 * 0 -6,183 4.93 

Glass Solar A C 0 0.00 * 0 0 00 * 0 0 0.00 

Glass Cond c 0 0 0.00 * 0 0 00 * 0 0 0.00 

Wall Cond 0 0 0 0.00 * 0 0 00 * -102,400 -119,329 95.07 

Partition 0 - 0 0.00 * 0 0 00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0 00 * 0 0 0.00 

Infiltration A 0 0.00 * 0 0 00 * 0 0 0.00 

Sub Total--) 0 0 0 0.00 t A u 0 00 * -102,400 -125,512 100.00 

Internal Loads t * 

Lights o 0 0 0.00 * 0 0 00 * 0 0 0.00 

People 0 0 0.00 * 0 0 00 * 0 0 0.00 

Misc u 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0 00 * -23, 112 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 i 0 00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0 00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 

OV/UHDR Sizing A 0 0.00 -A 0 0 00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0 00 * 0 0.00 

Terminal Bypass 0 0 A 0.00 % 
% 

0 00 * 

* 
0 0.00 

Grand Total-) 0 0 0 

ELECTION 

Ent 

0 0.00 * 0 0.00 * -125, 512 -125,512 100.00 

"Total Capacity Sens Cap. Coil Airfl e r i n 3 DB/W8/HR Leav ing DB/WB/HR Gross Total 

-RKtHS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (Cfffl) Deg f Deg F Grains Oeg F Deg F Grains Floor 3, 593 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 CG l1 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 3,593 0  0 

Totals    0.0 0.0 «all 2, 000 0  0 

--UC/NTTMP COIL SELE -AIR "LOWS (cfm)- -E SNEERING CHECKS— - -TEMPERATURES (Pi--- 0 1 lUrj" V) 

Capacity Coil Ai rfl Ent Lvg Type Pooling f teating Clg \  OA 0.0 Type  Clg Htg 
(Mbh) (cfiii)  Oeg F Oeg F Vent 0 0 Clg Cfm/Sqft 0.00 SA08    0.0 125.0 

Main Htg   -125.5 2,023  68.0 125.0 Infil 0 0 Clg Cfm/Ton 0.00 Plenum   0.0 46.3 

Aux Htg    0.0 0   0.0 0.0 Supply 0 2,023 Clg Sqft/Ton 0.00 Return   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68. C 

Reheat     0.0 0   0.0 0.0 Return 0 2,023 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 F n MtrTD 0.0 O.C 

Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/Sqft 0.56 F n BldTD 0.0 O.C 
Total     -125.5 Auxil 0 0 Htg Btu i/SqFt -34.93 ■ F n Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

BUILDING  U-VALUES 

— Room U-Val 
(Btu/hr/sqf 

ues — 
t/F) 

Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS RM 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 84.0 18.30 

2 SM CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 76.5 16.69 

. 3 ASSEMBLY 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 76.9 16.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 78.7 17.12 

4 NAVE 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 

Zone 2 Total/Ave. C. 100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 

S CLASS RN 0.000 0.000 o.oco 0.000 0.027 0.560 0.573 1.000 0.297 82.3 18.08 

6 CLASS RM o.occ 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 85.6 18.75 

7 VESTIBULE 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 63.1 14.15 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 83.2 18.28 

System 1 Total/Ave. 0.100 0.000 0.000 0.000 0.045 0.560 0.573 1.000 0.297 79.7 17.43 

4 NAVE C.100 0.000 0.000 0.000 0.CS2 0.560 0.573 1.000 0.000 78.6 17.28 

Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 

System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 O.OCO 78.6 17.28 

8 MECH RM-CORRIDOR 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0.297 73.3 16.07 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0.297 73.3 16.07 

System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0.297 73.3 16.07 

Building 0.100 0.000 0.000 0.000 0.052 0.560 0.573 1.000 0.297 78.4 17.18 
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BUILDING AREAS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (soft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 CHAPLIN-CLASS RN 1 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 

2 SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 

3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone 1 Total/Ave. 6,-037 0 0 0 0 6,392 1,071 22 3,878 

4 NAVE 1 1 4,935 4.935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. 4,935 350 o 0 0 5,356 1,983 38 3,248 

5 CLASS RM 1 1 1,310 1,310 A 
U 0 0 0 1,806 181 18 850 

6 CLASS RM 1 1 1,664 1,664 0 0 0 0 2,226 219 16 1,160 
7 VESTIBULE J 1 128 128 0 0 0 0 198 192 80 48 

Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 

System 1 Total/Ave. 14,074 350 C 0 0 15,978 3,646 28 9,184 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

System 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 MECH RM-CORRIDOR 1 1 3,593 3,593 0 0 0 0 3,593 0 0 2,000 

Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 

System 3 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 

Buildin g 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 
WALL & ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.052 (8tu/Hr/Sq Ft/F) 
Overall Wall U-Val-ue   = 0.877 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.420 (Btu/Kr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 3.35 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 49.04 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

SYSTEM  LOAD PROFILE 

System Totals 

Percent  —- Cooling Load Heating Load Cooling Airflow Heating Airflow  
Design    Cap. Hours Hours    Capacity Hours Hours      Cap.  Hours Hours      Cap.  Hours Hours 

Load   (Ten)   (*)         (Btuh)   (t)          (Cfm)   (%)                          (Cf«) (*) 

0-5    4.7   23  211     -76,921    48 1,201     2,278.6    S3 3,372       0.0 0 0 
5 - 10    9.5   24  227    -153,843    7  181     4,557.2    0   0       0.0 0 0 

10 - 15    14.2    15  142    -230,764   ' 6  138     6,835.7    0   0       0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 

95 - 100   94.8    0    0   -1,538,428    0    0    «,571.6    0   0       0.0 0 0 
Hours Off   0.0    0 7,826         0    0 6,258       0.0    0 2,434       0.0 0 8,760 

15 - 20 19.0 7 63 -307,686 6 155 9,114.3 14 856 

20 - 25 23.7 12 113 -384,607 1 36 11,392.9 18 1,160 

25 - 30 28.4 6 52 -461.528 1 20 13.671.5 0 0 

30 - 35 33.2 0 4 -533,450 16 396 15,950.1 0 0 

35 - 40 37.9 0 0 -615,371 0 0 18,223.6 0 0 

40 - 45 42.7 0 0 -692,293 0 0 20,507.2 0 0 

45 - 50 47.4 0 0 -769,214 0 0 22,785.8 0 0 

50 - 55 52.1 0 0 -846,136 2 47 25,064.4 0 0 

55 - 60 56.9 0 0 -923.057 6 154 27,343.0 0 0 

60 - 65 61.6 5 45 -999,978 2 42 29,621.6 0 0 

65 - 70 66.4 4 37 -1,076,900 1 17 31,900.1 3 168 

70 - 75 71.1 2 20 -1,153,821 0 4 34,178.7 4 266 

75 - 80 75.8 2 15 -1,230,743 2 38 36,457.3 0 0 

80 - 85 80.6 0 0 -1,307,664 1 20 38,735.9 3 214 

85 - 90 85.3 1 5 -1,384,585 2 53 41,014.5 5 290 

90 - 95 90.1 0 0 -1,461,507 0 0 43.293.0 0 0 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION ..:    :.; 

Temperature 

—- BUILDING TEMPERATURE P 

Range 1 2 3 2   4 
(F) 

Max. Temp. 88.4 96.8 98.6 96.9 89.5 
Mo./Hr. 7 22 7 23 7 23 7 22 7 24 

Day Type 4 1 1 1   1 

  Number of Hours 
Above 100 0 0 0 0   0 
95 - 100 0 30 408 30   0 
90 - 95 0 456 1,232 402   0 
85 - 90 319 984 828 955  972 
80 - 85 1,292 1,381 779 1,384 1,316 
75 - 80 2,061 786 476 871 1,001 
70 - 75 133 184 357 179  383 
65 - 70 1,942 1,444 544 1,452 1,939 
60 - 65 1,297 951 902 947 1,473 
55 - 60 549 621 574 634  712 
50 - 55 471 876 976 879  964 
Below 50 696 1,047 1,684 1,027   0 

Min. Temp. 37.0 38.9 37.4 38.9 54.9 
Mo./Hr. 2 7 2 6 2 13 2 6 2 8 

Day Type 5 4 4 4   3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

0 N T H L Y  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND GAS GAS DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kw) (Therm) (Thra/h'r) 

8,644 36 1,977 16 
7,860 36 1,783 16 
7,420 36 1,334 16 

'5,988 36 364 11 
5,853 55 0 0 

10,606 103 0 0 
13,059 119 0 0 
10,941 103 0 0 
5,353 90 0 0 
6,167 36 333 11 
7,040 36 1,142 13 
7,783 36 1,744 16 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 96,714     119    8,677      16 

Building Energy Consumption =   52,993 (Btu/Sq Ft/Year)       Floor Area :    22,602 (Sq Ft) 
Source Energy Consumption  --   84,226 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ret Equip --- Mon thly Consumption 
Nuts Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec- Total 

0 LIGHTS 
ELEC 3056 2740 3195 2868 3126 3066 2928 3195 2868 3126 2987 2928 36,082 
PK 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

. 1. MISC LD 
ELEC 0 Ö 0 0 -o 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LO 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LO 
P STEAM 0 0 0 0 0 0 o 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 o 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 Ö.Ö 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 Ö 0 0 0 0 0 . 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR-CLD RECIP >55 TO! <s 
ELEC 0 0 0 0 695 3908 6126 4018 501 0 0 0 15,247 
PK 0.0 0.0 0.0 0.0 22.8 62.5 75.3 62.7 49.1 0.0 0.0 0.0 75.3 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 62 425 748 453 49 0 0 . 0 1,743 
PK 0.0 0.0 0.0 0.0 1.5 8.2 9.8 8.2 7.0 0.0 0.0 0.0 9.8 

1 EQ5001 CHILLED WATER PUMP C.V. 
ELEC 0 0 0 0 537 1790 1805 1805 597 0 0 0 6,532 
PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EQ5313 CONTROLS 
ELEC 0 0 0 0 22 72 73 73 24 0 0 0 263 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNIT VENTILATOR FAN 
ELEC 1097 976 1101 1017 1099 1060 1056 1101 1017 1099 1095 1056 12,773 
PK 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 

2 EQ4003 FC ( :ENTRIF. FAN C.V. 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 25 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC 332 289   293   297   313 285 324 293 297 313 352 324 3,710 

PK 4.0 4.0   4.0   4.0   4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

1 E82001 GAS FIRE TUBE HOT WATER 
GAS 1977 1783  1334   364    0 0 0 0 0 333 1142 1744 8,677 

PK 16.0 16.0  15.7  10.6   0.0 0.0 0.0 0.0 0.0 10.5 13.5 16.0 16.0 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 3177 2946  2163  1380    0 0 0 0 0 1245 1991 2655 15,555 

PK 7.5 7.5   7.5   7.5   0.0 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 769 713   523   334    0 0 0 0 0 301 482 643 3,765 

PK 1.8 1.8   1.8   1.8   0.0 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EC5307 BOILER CONTROLS 
ELEC 213 198   145   93    0 0 0 0 0 84 133 178 1,043 

PK 0.5 0.5   0.5   0.5   0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

Utility  ELECTRIC DEMAND 

Peak Value   118.9 (kW) 
Yearly Time of Peak 11 (hrj 7 (mo) 

UTILITY  PEAK CHECKSUMS 

Hour 11 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description (kB) (*) 

Cooling Equipment 

1      EQ1122L AIR-CLD RECIP >55 TONS 92.9 78.10 

Sub Total 92.9 78.10 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 8.6 7.20 
2 SUMMATION OF FAN ELECTRICAL DEMAND 4.0 3.33 

Sub Total 12.5 10.53 

Sub Total CO 0.00 

Miscellaneous 

Lights 13.5 11.37 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 13.5 11.37 

Grand Total 118.9 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 

** by       ** 
** ** 
********************************************************************* t ******* 

***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: CARL IS LE 
Location: ENERGY SAVI 
Latitude: 40.2 (deg 
Longitude: 77.2 (deg 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet 8uIb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Hg) 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (Btu/ibm/F) 
1.0832 (Btu-min./hr/cuft/Fi 

4,790.2 (Btu-Tiin./hr/cuft) 
4.4519 (Lb-Jin./hr/cüft) 

Design Simulation Period: flay    To September 
System Simulation Period: January To Decesoer 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

12:47: 6  2/ 3/94 
CB452 .TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

 t » ( ITEM SUMMARY- 
.gn Airflow Quantities) (Oesi 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 UV 
2 SZ 
3 UH 

Totals 

4,656 
3,431 

0 
8,087 

31,762 
17,156 

0 
48,918 

31,762 
17,156 
2,078 

50,995 

34,624 
18,463 

0 
53,088 

7,518 
17,156 

0 
24,674 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

— Cooling  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. fiux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 UV 71.4 0.0 0.0 71.4 -1,038,363 0 0 
2 SZ 28.7 0.0 0.0 28.7 -410,637 0 0 
3 UH 0.0 0.0 0.0 0.0 -128,877 0 0 

Totals 100.1 0.0 0.0 100.1 -1,577,877 0 0 

0 0 -1,038,363 
0 -410,637 
0 -128,877 
0 -1,577,877 

The building peaked at hour 16 month 7 with a capacity of  99.6 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

 E N G I N E E RING C H E C K S 

Percent  Cool ing  --- Heat ;ina — 
System Main/ System Outside Cfir,/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ten /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main UV 14.66 2.26 444.8 197.1 60.88 2.26 -73.78 14,074 
2 Main SZ 20.00 3.48 597.1 171.8 69.86 3.48 -83.21 4,935 
3 Main UH 0.00 0.00 0.0 0.0 0.00 0.58 -35.87 3,593 
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System 1 Block - UNIT VENTILATOR 

************************* COOLING COIL PEAK ***** *************************** CL6 SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air "> 0AD3/W8/HR: 91/ 73/ 98.0 * 
* 

OADB: 91 * 

* 
OADB:  4 - 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space f >eak Coil Peak Percnt 

Se is.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 46,256 44,251 90,507 10.56 * 44 331 8.02 * -38,497 -71,735 7.33 

Glass Solar 195,227 0 195 227 22.78 * 212,025 38.37 * 0 0 0.00 

Glass Cond 27,782 0 27,782 3.24 * 26,479 4.79 * -133,751 -133,751 13.66 

Wall Cond 154,963 25,463 180,426 21.06 * 165,455 29.94 * -490,481 -573,762 58.60 

Partition 175 175 0.02 * 175 0.03 * 455 -455 0.05 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 109,935 109, 935 12.83 * 44 751 8.10 * -199,361 -199,361 20.36 

Sub Total-) 534,338 69,714 604 052 70.50 * 493 217 89.25 * -862 545 -979,064 100.00 

Internal Loads * * 

Lights 36,835 0 36,835 4.30 * 30,432 5.51 * 0 0 0.00 

People 49,545 49, 545 5.78 * 20,293 3.67 * 0 0 x0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 86,379 0 0 86, 379 10.08 * 50,724 9.18 * 0 0 0.00 

Ceiling Load 10,260 -10,260 0 0.00 * 8 670 1.57 * -11, 842 0 0.00 

Outside Air 0 0 0 178, 307 20.87 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 6, 776 0.79 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 C 0.00 * C 0.00 * 0 0 0.00 

Exhaust Heat -19,169 0 -19, 169 -2.24 * 0.00 * 0 0.00 

Terminal 8ypass 0 0 0 -0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total—) 630,978 40,285 0 856,845 100.00 * 552 612 100.00 * -874, 387 -979,064 

-A DC" AC  

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leav ing DB/WB/HR Gross Total 

RKtHO  

Glass (sf) 
■(*) 

(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 14, 074 
Main Clg   71.4 856.8 669.3 31,762 80.6 65 .3  71 .1 58.9 56.5 66.3 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 15, 978 0  0 

Totals    71.4 856.8 Wall 12,830    3,64 6  28 

 UCATTMP COIL SEL rr
TTfiM  -AIRFLOWS (cfm)- -ENGINEERING CHECKS— -TEMPERATURES I rl  tl;iUn  IN 

Capacity Coil A irfl  Ent Lvg Type Cooling \ leating Clg %  OA 14.7 Type  Clg Htg 
(Hbh) (cfm)  Deg F Deg F Vent 4,656 0 Clg Cfij/Sqft 2.26 SADB    59.0 93.3 

Main Htg -1,038.4 31, 762  63.3 93.3 Infil 2,862 2,862 Clg Cfm/Ton 444.82 Plenum  78.8 58.E 

Aux Htg    0.0 0   0.0 0.0 Supply 31,762 31,762 Clg Sqft/Ton 197.10 Return  78.8 63.6 

Preheat    -0.0 31, 762  61.9 58.8 Mincfm 0 0 Clg Btuh/Sqft 60.88 F et/OA  80.5 63.6 

Reheat     0.0 0   0.0 0.0 Return 31,762 31,762 No. People 198 Runarnd 75.0 63. C 

Humidif     0.0 0   0.0 0.0 Exhaust 4,656 0 Htg % OA 0.0 F n MtrTD  0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rffi Exh 0 0 Htg Cfm/SqFt 2.26 Fn BldTD  0.0 O.C 
Total   -1,038.4 Auxil 0 0 Htg Btuh/Sq "t -73.78 F n Frict 0.1 O.C 
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System   2 Peak SZ - SINGLE ZONE 

****************** ******* coo .IMG COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: /12 * Mo/Hr: 7/17   * Mo/Hr: 13/ 1 
Outside Air —> 0AD8/W8/HR: 87/ 72/ 9S.0 * 

* 
0AD3: 39     * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se ns.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) {%)   * (Btuh) (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 o.oc 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 o o.oc 
Roof Cond 30,496 0 30,496 8.85 * 44 ,331 16.49 * -38,497 -38,497 9.37 
Glass Solar 75,357 0 75,357 21.86 * 117 ,002 43.53 * 0 0 O.OC 
Glass Cond 10,550 0 10,550 3.06 * 14,326 5.33 * -72 739 -72,739 17.71 
Wall Cond 42,873 0 42,873 12.43 * 72,429 26.95 * -207,867 -207,867 50.62 
Partition 175 175 0.05 * 175 0.07 * ■455 -455 0.11 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Infiltration 44 95Q 44,959 13.04 * 20 208 7.52 * -91 079 -91,079 22.18 
Sub Total-) 204,410 0 204,410 59.29 * 268 470 99.88 * -410,637 -410,637 100.-0C 

Internal Loads * * 
Lights 4,548 0 4,548 1.32 * 168 0.06 * 0 0 O.OC 
People 10,542 10,542 3.06 * 154 0.06 * 0 0 o.oc 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total") 15,090 0 0 15,090 4.38 * 322 0.12 * 0 0 O.OC 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Outside Air 0 0 0 117,958 34.21 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 7,320 2.12 * 0.00 * 0 o.oc 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 o.oc 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

± 

0 o.oc 

Grand Total—) 219,500 0 0 344,778 100.00 * 268, 793 100.00 * -410,637 -410,637 100.oc 

Total Capacity Se ns Cap. Coil Airfl   Enterinc ) D8/KB/HR Leaving DB/W3/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfa) Deg F Deg F Grains Deg F Deg F Grains floor 4, 935 

Main Clg  28.7 344.8 235.7 17,156 77.4 64 5  72 8 60.2 58.1 70.8 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0  0.0   0 0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 0.0 0.0 0.0 Roof 5,356 0  0 
Totals    28.7 344.8 

rrm en rrT  AIRFLOWS (c ml 

rfall 

M i r A i/ A 

5, 231    1,983  38 

iUn  .11 J " --CNÜirtttKlllü CHECKS-- " -TEMPERATURES (F) — 
Capacity Coil Airf i  Ent Lvg Type   i ooling Heating Clg %  OA 20.0 Type  Clg Htg 

(Hbh) (Cfffi) Deg F Deg F Vent 3,431 0 Clg Cfm/Sqft 3.48 SA08   60.6 90.0 
Main Htg   -410.6 17,156 68.0 90.0 Infil 1,308 1,308 Clg Cfm/Ton 597.10 P lenum  75.0 48. C 
Aux Htg    0.0 0 0.0 0.0 Supply 17,156 17,156 Clg Soft/Ton 171.76 Return  75.0 68. C 
Preheat    -0.0 17,156 68.0 60.2 Mincfsi 0 0 Clg Btuh/Sqft 69.86 Ret/OA  77.4 68.C 
Reheat     0.0 0 0.0 0.0 Return 17,156 17,156 Ho. People 70 Runarnd 75.0 68.C 
Humidif     0.0 0 0.0 0.0 Exhaust 3.431 0 Htg \ OA 0.0 F i MtrTD 0.1 0.0 
Opt Vent    0.0 0 0.0 0.0 Rio Exh 0 0 Htg CfiTi/SqFt 3.48 Fn BldTO 0.1 O.C 
Total     -410.6 Auxil 0 0 Htg Btuh/SqFt -83.21 F i Frict 0.2 O.C 
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System   3 Block UH - UNIT HEATERS 

************************* c OGLING CO IL PEAK ******************************** CLG SPACE PEAK ************ KEATING COIL PEAK ******** 
Peaked at Tiue —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — ) OA DB/ViB/HR: 0/ 0/ 0. 0 

* 
OADB: 0 * 

* 
OADB:  4 ' -;; 

Space Ret. A ir Ret. Air Net Percnt * Space Percnt * Space 3eak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W t (Btuh) (*) * (Btuh) (Btuh) 
■(*) 

Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond A 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 -10,810 8.39 
Glass Solar 0 0 0 0.00 i 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Kail Cond 0 0 0 0.00 * 0 0.00 * -102,400 -118,067 91.61 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 i. 0 0 0.00 
Sub Total----) 0 0 0 0.00 t 0 0.00 * -102,400 -128,877 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People o 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 t 0 0.00 * 0 0 O.OC 
Sub Total") 0 0 0 0 o.co i 0 0.00 * 0 0 O.OC 

Ceiling Load 0 0 0 0.00 * 0 0.00 * -26 477 0 O.OC 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 0 0.00 t 0.00 * 0 O.OC 
Ret. Fan Heat 0 0 0.00 t 0.00 * 0 O.OC 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 O.OC 
OV/UNDR Sizing 0 0 0.00 % 0 0.00 * 0 0 O.OC 
Exhaust Heat 0 0 0 o.cc t 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 coo i 0.00 * 

t 
0 O.OC 

Grand Total—) 0 0 0 0 0.00 * 0 0.00 * -128 877 -128,877 100.00 

mm Tur rmi   en crtTOk! AOCAC 

Total Capacity Sens Cap 
JUL 

Coil Airfl Ent erim DB/W3/HR Leaving D8/WB/KR Gross Tc tal Glass (sf) (*) 
(Tons) (Mbh) (Hbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 3, 593 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 ■ 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Roof 3,593 0  0 
Totals    0.0 0.0 

PTTHM __ -AI RF LOWS (cfiii)- tr 

A!all 

CHECKS- 

2, 000 0  0 

Liiuinccrurrj -ItPlr-tKHIUKtb \t — 

Capacity Coil A] rfl  En t Lvg Type Cooling Heating Clg 1 OA CO Type  Clg Htg 
(Mbh) (cffi)  Deg F Deg F Vent 0 0 Clg Cfm/Sqf t 0.00 SADB    0.0 125.C 

Main Htg   -128.9 2,078  68 0 125.0 Infil 0 0 Clg Cfm/Ton 0.00 Plenum   0.0 43.2 
Aux Htg    0.0 0   0 0 0.0 Supply 0 2,078 Clg Sqft/Ton 0.00 Return   0.0 68. C 
Preheat     0.0 0   0 0 0.0 Mincfia 0 0 Clg Btuh/Sq :t 0.00 Ret/OA   0.0 68.C 
Reheat      0.0 0   0 0 0.0 Return 0 2,078 No. People 0 Runarnd  0.0 68.C 
Humidif     0.0 0   0 0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.0 O.C 
Opt Vent     0.0 0   0 0 0.0 Rm Exh 0 0 Htg Cfm/SqF I 0.58 F n BldTO 0.0 O.C 
Total     -128.9 Auxil 0 0 Htg Btuh/Sq "t -35.87 F n Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING U-VALUES 

— Room U-Val U83 --- Room Room 

(Btu/hr/sqft/F) Mass Capac. 

Room Suniiiir Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Kindo Wi ndo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1,000 0.297 81.2 17.73 

2 Sil CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 73.9 16.18 

3 ASSEMBLY 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 74.4 16.14 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 76.1 16.60 

4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

5 CLASS RM o.oco 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 79.3 17.49 

6 CLASS RM 0.000 0.000 0.000 0.000 0.051 0.560 0.573 1.000 0.297 82.5 18.15 

7 VESTIBULE 0.000 0,000 0.000 o.oco 0.057 0.560 0.573 1.000 0.297 60.7 13.66 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 80.3 17.69 

System 1 Total/Ave. 0.100 0.000 0.000 0.000 0.076 0.560 0.573 1.000 0.297 77.3 16.95 

4 NAVE 0.100 0.000 0.000 0.C0Ö 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

8 KECH RM-CGRRIDOR 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

Zone 4 Total/Ave. 0 . V v U o.oco 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

Building A  «f.:-, 0.000 0.000 0.000 0.084 0.560 0.573 1.000 0.297 75.5 16.46 
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BUILDING AREAS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

U I L D I N G  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli :ate Room Area Area Area Area /Rf Area Area /HI Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 CHAPLIN-CLASS RN 1 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 

2 SH CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 

3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone 1 Total/Ave. 6,037 0 0 0 0 6,392 1,071 22 3,878 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. ' >1 ~ c 350 0 0 0 5,356 1,983 38 3,248 

5 CLASS R« 1 i 
1 1,310 1,310 0 0 0 0 1,806 181 18 850 

6 CLASS RM i 1 1,66J i,D64 0 0 0 0 2,226 219 16 1,160 

7 VESTIBULE 1 1 128 123 0 0 0 0 193 192 80 48 
Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 

System 1 Total/Ave. 14,07, 350 0 0 0 15,978 3,646 28 9,184 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

System 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 MECH RM-CQRRIDQR 1 1 3,593 3,593 0 0 0 0 3,593 0 0 2,000 

Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 

System 3 Total/Ave. 5,593 0 0 0 0 3,593 0 0 2,000 

Buildin g 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 
Overall Wall U-Value = 
Overall Building U-Value = 

0.084 (Btu/Hr/Sq Ft/F) 
0.877 (Btu/Hr/Sq Ft/F) 
0.437 (8tu/Kr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

5.99 (Btu/Hr/Sq Ft) 
49.60 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD f WILE ■ - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

  0 V 0 T E H LOAD PROFIL! 

System Totals 

Percent  — Cool . ing Load —   Heati ng Load — Cooling Airflow —- Heating Airflow 

Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (t) (Btuh) (%) (Cfn) (1) (Cfa) (*) 

0-5    5.0 13 107 -78,894 49 1,268 2,549.8 53 3,372 0.0 0 0 
5 - 10    10.0 31 263 -157,788 9 239 5,099.5 0 0 0.0 0 0 

10 - 15   15.0 15 130 -236,682 - 5 134 7,649.3 0 0 0.0 0 0 
15 - 20   20.0 12 102 -315,575 5 133 10,199.1 14 856 0.0 0 0 
20 - 25    25.0 11 94 -394,469 1 29 12,748.8 18 1,160 0.0 0 0 
25 - 30   30.0 4 38 -473,363 1 38 15,293.6 0 0 0.0 0 0 
30 - 35    35.0 0 0 -552,257 ' 15 388 17,848.3 0 0 0.0 0 0 
35 - 40    40.1 0 0 -631,151 0 0 20,398.1 0 0 0.0 0 0 
40 - 45    45.1 - 0 0 -710,045 0 0 22.947.9 0 0 0.0 0 0 
45 - 50   50.1 0 0 -788,939 0 0 25,497.6 0 0 0.0 0 0 
50 - 55    55.1 2 19 -867.832 3 83 28,047.4 0 0 0.0 0 0 
55-60   60.1 2 18 -946,726 5 118 30,597.2 0 0 0.0 0 0 
60 - 65   65.1 5 45 -1,025,620 2 42 33,146.9 0 0 0.0 0 0 
65 - 70   70.1 4 35 -1,104,514 t 17 35,696.7 3 168 0.0 0 0 
70 - 75    75.1 1 5 -1,183,408 0 8 38,246.5 4 266 0.0 0 0 
75 - 80   80.1 0 0 -1,262,502 2 50 40,796.2 0 0 0.0 0 0 
80 - 85   85.1 0 0 -1,341,195 1 37 43,346.0 0 0 0.0 0 0 
85 - 90   90.1 0 0 -1,420,089 1 20 45,895.8 8 504 0.0 0 0 
90 - 95   95.1 0 0 -1,498,933 o 0 48,445.5 0 0 0.0 0 0 
95 - 100   100.1 0 0 -1,577,877 0 0 50,995.3 0 0 0.0 0 0 
Hours Off   0.0 0 7,904 0 0 6,156 0.0 0 2,434 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

BUILDING     TEMPERATURE   PROFILES 

Temperature -  Zone Number -- 

Range 12       3       2       4 

(F) 

Max. Temp. 89.3   98.2   99.9   98.4   91.3 

Mo./Hr. 7 23   7 23   7 24   7 23   7 24 

Day Type 4        1111 

  Number of Hours 

Above 100 0 0 0 0 0 

95 - 100 0 45 456 45 0 

90 -   95 0 542 1,188 473 90 

85 -   90 405 1,074 776 1,065 971 

80 -   85 1,301 1.278 834 1,252 1,243 

75 -    80 1,947 695 486 804 1,013 

70 -   75 201 203 360 198 355 

65 -   70 2,034 1,487 553 1,503 1,963 

60 -    65 1,167 937 876 925 1,334 

55 -   60 530 612 643 611 752 

50 -   55 458 853 714 875 1,039 

Below 50 717 1,029 1,874 1,009 0 

tin. Temp. 37.1 39.1 36.9 39.1 54.9 

Mo./Hr. 2   7 2 12 2 12 2 12 1    7 

Day Type 5 3 4 3 3 
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MONTHLY ENERGY COI »SUMPTION - • ALTERNATIVE 3 
WEATHERSTRIP & CA! JLKING 

CONSUMPT: r n M --_ -  

ELEC DEMAND GAS GAS DMND 
Off Peak On Peak On Peak On Peak 

Month (Mill) (kw) (Therm) (Thrm/hr) 

Jan 8,751 38 2,001 16 
Feb 7,962 38 1,797 16 
March 7,646 38 1,336 16 
April 6,089 38 380 10 
May 6,248 57 11 1 
June 10,653 105 0 0 
July 13,211 114 0 0 
Aug 10,882 105 0 0 
Sept 5,340 88 c 0 
Oct 6,442 38 389 11 
Nov 7,195 38 1,164 13 
Dec 8,067 38 1,761 16 
Total 98,487 114 8,839 16 

Building Energy Consumption :   53,980 (Btu/Sq Ft/Year) Floor Area : 22,602 (Sq Ft 
Source Energy Consumption =   85,787 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     CONSUMPTIO 

Ref Equip — Mont hly Consumption 

Nuni Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 3056 2740 3195 2868 3126 3066 2928 3195 2868 3126 2937 2928 36,082 

PK 13.5 15.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

1 . MISC LO 

ELEC 0 0 0 0 - 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 ;? ^, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ■ 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL <•} ,^ 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 o. 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 ■ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR-CLD RECIP >55 TONS 

ELEC 0 0 0 0 692 3810 6071 3847 416 0 0 0 14,837 

PK 0.0 0.0 0.0 0.0 22.8 63.4 71.7 63.2 46.3 0.0 0.0 o.c 71.7 

1 EQ5200 CON; DENSER FANS 
ELEC 0 0 0 0 60 414 738 436 37 0 0 0 1,685 

PK 0.0 CO 0.0 0.0 1.5 8.3 9.0 8.3 6.5 0.0 0.0 0.0 9.0 

1 EQ5001 CHI! .LED WAT! :R PUMP C .V. 
ELEC 0 0 0 0 537 1730 ' 1805 1715 477 0 0 0 6,264 

PK 0.0 0.0 0.0 0.0 7.5 7,5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EQ5313 CON' i.ROLS 

ELEC 0 0 0 0 22 70 73 69 19 0 0 0 252 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 i Ul T ' 
w'iU r VENTILATOR FAN 

ELEC 1234 1143 1294 1191 1289 1245 1235 1294 1191 1289 1278 1235 14,969 

PK 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP 4 CAULKING 

ELEC 370 322 326 330 348 317 361 326 330 348 392 361 4,132 

PK 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 

1 EQ2001 GAS FIRE TUBE HOT WATER 

GAS 2001 1797 1336 380 11 0 0 0 0 389 1164 1761 8,839 

PK 16.3 16.3 15.8 10.5 0.6 0.0 0.0 0.0 0.0 10.5 13.3 16.3 16.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 

ELEC 30S7 2871 2163 1298 134 0 0 0 0 1283 1939 2707 15,481 

PK 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 

1 EQ5240 BOILER FORCED DRAFT FAN 

ELEC 747 695 523 314 32 0 0 0 0 310 469 655 3,747 

PK 1.8 1.8 1.8 1.8 1.8 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EQ53Ö7 301 LER CONTROLS 
ELEC 207 192 145 87 9 0 0 0 0 86 130 182 1,038 

PK 0.5 0.5 0.5 0.5 0.5 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

UTILITY  PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value   114.5 (k») 
Yearly Time of Peak 12 (hr) 7 (mo) 

Hour 12 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1      EQ1122L AIR-CLD RECIP >55 TONS                88.5 77.34 

Sub Total 88.5 77.34 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 9.8 8.59 
2 SUMMATION OF FAN ELECTRICAL DEMAND 4.4 3.85 

Sub Total 14.2 12.44 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 11.7 10.22 
Base Utilities 0.0 0.00 
Misc Equipment CO COO 

Sub Total 11.7 10.22 

Grand Total 114.5 100.00 
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***************************************************************************** 
******************************************************************** ********* 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** ... 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: CARLIS LE 
Location: ENERGY SAVINGS OPPORTUNITY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (dec) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Buib: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min.'/hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-sin./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-mi.i./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   13:18:43  2/ 3/94 
Dataset Name: CB452 .TM 
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AIRFLOW - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

T E M  S 
;n Airflow (Oesic 

u n n H K i ■ 
Quantities) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(CfB) 
Systesi System 
Number  Type 

Outside 
Airflow 

(CfB) 

Cooling 
Airflow 

(CflD) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 UV 
2 SZ 

: 3 UH 
Totals 

4,569 
3,368 

0 
7,937 

31,185 
16,839 

0 
48,025 

31,185 
16,839 
2,078 

50,102 

34,735 
18,461 

0 
53,196 

8,119 
16,839 

0 
24,958 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 4 
REPLACE FLUORESCENT LA^S 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System System 
Number  Type 

CapaciU 
. (Tens; 

 Cooling   - --•- 
Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 
Capacity Capacity  Totals Capacity Capacity Capacity 

(Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Huaidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 UV 
2 SZ 
3 UH 

Totals 

29.4 
O.C 

102.6 

0.0 0.0 73.2 -1,079,304 0 0 
0.0 0.0 29.4 -432,496 0 . 0 
0.0 0.0 0.0 -128,877 0 0 
0.0 0.0 102.6 -1,640,677 0 0 

•1,079,304 
-432,496 
-128,877 

-1,640,677 

The building peaked at hour 16 month 7 with a capacity of 102.0 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

—- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 Main 
2 Main 
3 Main 

UV 
SZ 

14.65 
20.00 
0.00 

2.22 
3.41 
0.00 

426.3 
572.0 

0.0 

192.4 
167.6 

0.0 

62.37 
71.58 
0.00 

2.22 
3.41 
0.58 

-76.69 
-87.64 
-35.87 

14,074 
4,935 
3,593 
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. System   1 Block UV - UNIT VENTILATOR 

■ ************************* r ÖDLIüG C3IL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr; 7/16 * Mo/Hr: 13/ 1 
Outside Air —> 0? DB/K3/HR: 9 1/ 73/ 98. 0 * 

* 
0ADB: 91 * 

* 
OADB:  4 v - 

Stace Ret. Air Ret. Air Net Percnt * Space Percnt * Space 3eak Coil Peak Percnt 
Se ":s. -La t, Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (stüh; (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      .0 0.00 
Roof Cond 4i,256 44,263 90 519 10.31 * 44,331 7.90 * -38,497   -71,866 7.00 
Glass Solar ]'"5 227 0 195 227 22.24 t 212,025 37.76 * 0      0 0.00 
Glass Cond 27,782 0 27,782 3.16 * 26,479 4.72 * -133,751  -133,751 13.02 
«all Cond 154,963 25,493 180,456 20.56 * 165,455 29.47 * -490,481  -574,097 55.88 
Partition 175 175 0.02 * 175 0.03 * ■455     -455 0.04 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 136,320 136 320 15.53 * 55,492 9.88 * -247,207  -247,207 24.06 
Sub Total") 560,723 69,756 630 478 71.82 * 503,957 89.76 * -910,391 -1,027,376 100.00 

Internal Loads * * 
Lights 34,390 0 34 390 3.92 * 28,414 5.06 * 0      0 0.00 
People 49,545 49 545 5.64 * 20,293 3.61 * 0      0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Sub Total-) 83,935 0 0 83 935 9.56 * 48,707 8.67 * 0      0 0.00 

Ceiling Load 10,206 -10,206 0 0.00 * 8,804 1.57 * -12,031      0 0.00 
Outside Air 0 0 0 175 474 19.99 * 0 0.00 * 0       0 0.00 
Sup, Fan Heat 6 653 0.76 % 0.00 * 0 o.oc 
Ret. Fan Heat 0 0 0.00 t 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 % 0.00 * 0 o.oc 
GV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 o.oc 
Exhaust Heat -18,711 0 -18 711 -2.13 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 

* 
0 o.oc 

Grand Total") 654,863 40,839 

rnni 

0   877, 

TUP rmi   en crnm 

829 100.00 * 561,468 100.00 * -922, 422 -1,027,376 100.oc 

Total Ca pacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai IS Deg F Deg F Grains Floor 14,074 

Main Clg   73.2 877.8 677.4 31,185 80.6 65 3  71 .1 58.3  56.1 65.4 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof 15,978 0  0 
Totals    73.2 877.8 

ATO ■| nuo !~ 

Hall 12,830    3,646  28 

 nCHIlllb 1/U1L OtL tilluN  runrLUHG ^llllj tnuinLtiunu i^ncufto "iOnrLKHIUKtB IU 
Capacity Coil Airfl Ent Lvg Type Pooling \ eating . Clg °i 0A 14.7 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 4,569 0  Clg Cfu/Sqf t 2.22 SAD8    58.5 95.2 
Main Htg -1,079.3 31, 185  63.4 95.2 Infil 3,550 3,550  Clg Cfm/Ton 426.31 Plenum  78.8 59. C 
Aux Htg    0.0 0   0.0 0.0 Supply 31,185 31,185  Clg Sqft/Ton 192.39 Return  78.8 63.7 
Preheat    -0.0 31, 185  62.0 58.3 Mincfä 0 0  Clg Btuh/Sqft 62.37 Ret/OA  80.5 63.7 
Reheat     0.0 0   0.0 0.0 Return 31,185 31,185  No. People 198 Runarnd 75.0 68.C 
Hudiidif     0.0 0   0.0 0.0 Exhaust 4,569 0  Htg \ 0A 0.0 Fn MtrTD  0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 PJ Exh 0 0  Htg Cfm/SqFt 2.22 Fn BldTD 0.0 0.C 
Total   -1,079.3 Auxil 0 0  Htg Btuh/SqFt -76.69 Fn Frict 0.1 O.C 
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• 

System   2 Peak SZ - SINGLE ZONE 

tttuttutttttttttntttti  CGOL pr;;£ **mm****i t.m**************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Mr: 7 /12 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air "> OADB/ WB/H.R: 87/ 72/ 93. 0 * 

% 
0AD8: 89 * 

* 
0AD8:  4 - 

Soace Ret. Air Ret. Air Net Percnt * Space Percnt * Space 1 3eak Coil Peak Percnt 
Ser :s.Hat. Sensible Latent Tc ital Of Tot * Sensible Of Tot * Space ! Jens Tot Sens Of Tot 

Envelope Loads (Btüh) (Btuh; (Btuh) (Bt ;uh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr A 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond £ 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond T * '0 -' 0 30, 496 8.63 * 44,331 16.20 * -38, ,497 -38,497 8.90 
Glass Solar / C1. _■ J ,' 

A 75,357 21.33 t 117,002 42.76 * 0 0 0.00 
Glass Cond 10,550 0 10, 550 2.99 * 14,326 5.24 * -72, ,739 -72,739 16.82 
Wall Cond 42,873 0 42,873 12.14 * 72,429 26.47 * -207, ,867 -207,867 48.06 
Partition 175 175 0.05 * 175 0.06 * ■455 -455 0.11 
Exposed Floor o 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 55,7~': 55, 749 15.78 * 25,058 9.16 * -112, 938 -112,938 26.11 
Sub Total";- 115. C'OC 0 215,200 60.92 * 273,320 99.88 * -432, ,496 -432,496 100.OC 

Internal Loads * * 
Lights 0 4, 548 1.29 t 168 0.06 * 0 0 0.00 

• Peopla ! .- c,  : ~ 10,542 2.98 * 154 0.06 * 0 0 0.00 
disc 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) -, c; f,~l* 0 0 15,090 4.27 * 322 0.12 * 0 0 0.00 

Ceiling Loaa 0 0 0.00 * 0 0.00 * 0 0 o.oc 
Outside Air o 0 0 115,783 32.78 % 0 0.00 * 0 0 0.00 
Sup. Fan Heat 7, 185 2.03 * 0.00 * 0 o.oc 
Ret. Fan Heat 0 0 0.00 t 0.00 * 0 o.oc 
Duct Heat ?kup 0 0 0.00 % 0.00 * 0 o.oc 
OV/LilDR Sizing 0 0 0.00 t 0 0.00 * 0 0 o.oc 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 0.00 * 

* 
0 o.oc 

Grand Total-) 230,290 0 0 353,258 100.00 * 273,643 100.00 * -432, 496 -432,496 

-ADCAC »  

too.oc 

i 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving 08/W8/HR Gross Tc >tal Glass (sf) {%) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 4, 935 

Main Clg   29.4 353.3 238.8 16,839 77.4 64 .5  72.8 59.7  57.3 70.3 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0  0.0 0.0 ExFir 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0  0.0 0.0 Roof 5, 356 0  0 
Totals    29.4 353.3 Wall 5, 231    1,9E 13 3f 

_              UTATTlIf1 

COIL SELECT! -AIRFLOWS (cfn)-        C NGINEERING CHECKS-- -TEMPERATURES lc\  LUri  c IN 
Capacity Coil Airf; 1 Ent Lvg Type 1 Pooling Heating   Clg %  OA 20.0 Type  Clg Htg 

(Nbh) (cfa) Deg f Deg F Vent 3,368 0  Clg Cfm/Sqft 3.41 SAD8    60.1 91.6 
Main Htg   -432.5 16,839 68.0 91.6 Infil 1,622 1,622  Clg Cfia/Ton 572.02 Plenum  75.0 68.C 
Aux Htg    0.0 0 0.0 0.0 Supply 16,839 16,839  Clg Sqft/Ton 167.64 R leturn  75.0 68.C 
Preheat    -0.0 16,839 68.0 59.7 Mincfn 0 0  Clg Btuh/'Sq ft 71.58 Ret/OA  77.4 68.( 
Reheat      0.0 0 0.0 0.0 Return 16,839 16,839  No. People 70 Runarnd 75,0 68.C 
Hum i di f     0.0 0 0.0 0.0 Exhaust 3,068 0  Htg X OA CO F n MtrTD 0.1 O.C 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 3.41 F n BldTD  0.1 o.c 
Total     -432.5 Auxil 0 0  Htg Btuh/SqFt -87.64 F n Frict 0.2 0.( 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Tine —> Ho/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> OADB/KB/HR: 0/ 0/ 0. 0 * 

* 
OADB:  C ) * 

* 
0AD8: 4 - 

Space Ret. Air Ret. Air »let Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sen s.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btüh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Bt uh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond o 0 0 0.00 * 0 0.00 * 0   -10,810 8.39 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Wall Cond 0 0 0 0.00 * 0 0.00 * -102,400  -118,067 91.61 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration Q 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) A 0 0 0.00 * 0 0.00 * -102, 400  -128,877 100.00 
Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 0 0 0.00 * 0 0.C0 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 o.co * -26, 477 0 0.00 

Outside Air 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total") 0 0 0 

ri r^TTnu 

0 0.00 * 0 0.00 * -128, 877  -128,877 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering D8/NB/HR Leaving DB/ WS/HR 
ttf\Lrtd 

Gross Total   Gla 55 (Sf) (*) 
(Tons) (Mbh) (Mbh) (cfa) Deg F Deg F Grai ns Deg F 3eg F Grains Floor 3,593 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 3,593 0  0 
Totals    0.0 0.0 Wall 2,000 0  0 

-AIR -LOWS (c 
Pooling 

flu) --CHCTWCrOTHC rurriec-  TCMOCOATIIDCC (F)"- 
Htg Capacity Coil Airfl Ent Lvg Type Heating Clg %  OA 0.0 Type Clg 

(Mbh) (cf i)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 125.0 

Main Htg   -128.9 2, 378  68.0 125.0 Infil 0 0 Clg Cfn/Ton 0.00 Plenum 0.0 43.2 

Aux Htg    0.0 0   0.0 0.0 Supply 0 2,078 Clg Sqft/Ton 0.00 Return 0.0 68.C 

Preheat     0.0 0   0.0 0.0 Mincfra 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.C 

Reheat     0.0 0   0.0 0.0 Return 0 2,078 No. People 0 Runarnd 0.0 68.C 

Hutiiidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfrn/SqFt 0.58 Fn BldTD 0.0 O.C 
Total     -128.9 Auxil 0 0 Htg Btuh/SqFt -35.87 Fn Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

3 U I L D I N U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Sumüir Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS R'l 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 81.2 17.73 

2 SM CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 73.9 16.18 

■ 3 ASSEMBLY 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 74.4 16.14 

Zone 1 Total/ftve. 0.000 0.000 0.000 o.ooo- 0.057 0.560 0.573 1.000 0.297 76.1 16.60 
4 NAVE 0.100 0.000 0.000 0.000 0,112 0.560 0.573 1.000 0.000 76.8 16.92 

Zone 2 Total/A\e. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
5 CLASS Rfi 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 79.3 17.49 
6 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 82.5 18.15 
7 VESTIBULE C.ÖOC 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 60.7 13.66 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 80.3 17.69 
System 1 Total/Ave. 0.100 0.000 0.000 0.000 0.076 0.560 0.573 1.000 0.297 77.3 16.95 

4 NAVE O.lCö 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

8 MECH RK-CCRRIDCR 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Zone 4 Total/Ave. r    .". r r. 

'■J  , <J v \> 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Building 0.100 0.000 0.000 0.000 0.084 0.560 0.573 1.000 0.297 75.5 16.46 
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BUILDING AREAS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

BUILDING AREAS 

Floor Total Exposed 
Nus bei ' of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window «in Net Nail 

Room Dupli: :ate Room Area Area Area Area /Rf Area Area /Ml Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

1 CHAPLIN-CLASS Rt' 1 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 
2 SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 • 1,376 
3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone 1 Total/Ave. 6,-037 0 0 0 0 6,392 1,071 22 3,878 
4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total /Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
5 CLASS RM i 1 1,310 1,310 0 0 0 0 1,806 181 18 850 
6 CLASS R.I \ i 1 1,664 1,664 0 0 0 0 2,226 219 16 . 1,160 
7 VESTIBULE 1 1 128 128 0 0 0 0 198 192 80 48 

Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 
System 1 Total/Ave. 14,074 350 0 0 0 15,978 3,646 28 9,184 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 
Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
System 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 HECK RM-CQRRIDOR 1 1 3,593 3,593 0 0 0 0 3,593 0 0 2,000 
Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
System 3 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
Building 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

- ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value = 
Overall 8uildlng U-Value = 

0.084 (Btu/Hr/Sq Ft/F) 
0.877 (Btu/Hr/Sq Ft/F) 
0.437 (Btu/Hr/Sa Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 
Wall Overall Thermal Transfer Value (OTTVw) = 

5.99 (Btu/Hr/Sq Ft) 
49.60 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE ■ - ALTERNA" riVE 4 
REPLACE FLUORESCENT LAMPS 

 C V Q T E H LOAD PROFILE 

System Totals 

Percent  — Cool .ing Load —   Heatin? i load   — Cooling Airflow 

Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 
Load   (Ton) (t) (Btuh) (Cfm) (*) 

0- 5    5.1 18 144 -82,034 47 1,234 2,505.1 53 3,372 

5 - 10   10.3 29 240 -164,068 10 251 5,010.2 0 0 
10 - 15    15.4 17 137 ' -246,102 - 6 149 7,515.4 0 0 
15 - 20   20.5 6 51 -328,135 5 141 10,020.5 14 856 
20 - 25   25.6 11 86 -410,169 i 26 12,525.6 18 1,160 
25 - 30   30.8 5 38 -492,203 1 14 15,030.7 o 0 
30 - 35   35.9 o 0 -574,237 15 379 17,535.3 0 0 
35 - 40   41.0 ö 0 -656,271 t 

i 33 20,041.0 0 0 
40 -' 45   46.2 5 37 -738,305 0 0 22,546.1 0 0 
45 - 50   51.3 0 C -820,339 0 0 25,051.2 0 0 
50 - 55    56.4 0 0 -902,372 2 47 27,556.3 0 0 
55 - 60   61.6 1 8 -984,406 6 154 30,061.5 0 0 
60 - 65   66.7 C 

J 37 -1,066,440 2 42 32,566.6 0 0 
65 - 70   71.8 5 40 -1,148,474 1 21 35,071.7 3 168 
70 - 75   76.9 0 0 -1,230,508 0 4 37,576.8 4 266 
75 - 80   82.1 0 0 -1,312,542 2 50 40,081.9 0 0 
80 - 85   87.2 0 0 -1,394,576 1 37 42,587.1 0 0 
85 - 90   92.3 0 0 -1,476,609 1 20 45,092.2 8 504 
90 - 95    97.5 0 0 -1,558,643 0 0 47,597.3 0 0 
95 - 100   102.6 0 0 ' -1,640,677 0 0 50,102.4 0 0 
Hours Off   0.0 0 7,942 0 0 6,158 0.0 0 2,434 

Heating Airflow 
Cap. Hours Hours 
(Cfn) W 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 '   .., . - 
REPLACE FLUORESCENT LAMPS 

BUILDING  TEMPERATURE PROFILES 

Temperature  -  Zone Number 
Range    12   3   2   4 

(F) 

Max. Temp. 89.0 97.8 99.3 98.0 91.3 
Mo./Hr. 7 24 7 23 7 24 ? 23 7 24 

Day Type    4   ;   l   1   1 

Above 100 0 0 0 0 0 
95 - 100 0 45 372 45 0 
90-95 0 S:> 1,150 390 90 
85 - 90 3s3 1,057 tii 1,053 971 
80 - 85 1,318 1,273 V-) 1,250 1,243 
75 - 80 1,895 75) ;37 855 1,013 
70 - 75 245 229 3C6 225 355 
65 - 70 1,984 1,419 557 1,425 1,963 
60 - 65 1,201 956 940 954 1,334 
55 - 60 535 55; 525 572 752 
50 - 55 462 S^2 793 875 1,039 
Below 50 754 1,113 1,916 1,113 0 

«in. Temp. 36.6 33.- 5o.5 38.5 54.9 
Mo./Hr. 2 7 2 12 2 15 2 11 1 7 

Day Type 5 3 4 3 3 

Number of Hours 
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• 

MONTHLY ENERGY CONSUMPTION • - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

N T H L Y  ENERGY rnuciiMnTTnit n u 

ELEC DEMAND GAS GAS OMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 8,547 36 2,085 17 
Feb 7,778 36 1,877 17 
March 7,426 36 1,413 17 
April 6,052 36 451 11 
May 5,350 55 0 0 
June 10,124 106 0 0 
July 13,009 115 0 0 
Aug 10,241 106 0 0 
Sept 4,665 80 0 0 
Cct 6,395 36 456 11 
Nov 6,999 36 1,225 14 
Dec 7,373 3o 1,83ö 17 
Total 94,453 115 9,336 17 

Building Energy Consumption :    55,572 (8tu/Sq ft/Year) Floor Area --    22,602 (Sq Ft] 
Source E nergy Consumption :    86,2/7 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip — Mon thly Consumption 
Nudi Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 2333 2583 3005 2703 2944 2885 2763 3005 2703 2944 2822 2763 34,004 
PK 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 

1 MISC LO 
ELEC 0 0 0 0 -o 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LO 
OIL 0 0 ö 0 0 G 0 0 0 0 0 0 0 
PK 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 o 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 

. ' PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR' -CLD REC 1? >55 TO NS 
ELEC 0 0 0 0 352 3554 6064 3604 201 0 0 0 13,775 
PK 0.0 0.0 0.0 0.0 22.8 64.7 73.1 64.5 39.9 0.0 0.0 0.0 73.1 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 28 383 738 406 19 0 0 0 1,574 
PK 0.0 0.0 0.0 0.0 1.5 8.5 9.2 8.5 5.6 0.0 0.0 0.0 9.2 

1 EQ5001 CHILLED WAT! :R PUMP C .V. 
ELEC 0 0 0 0 403 1700 1805 1573 239 0 0 0 5,720 
PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EQ5313 CON' TROLS 
ELEC 0 0 0 0 16 68 73 63 10 0 0 0 230 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNI' T VENTIL/ =iTOR FAN 
ELEC 1259 1121 1270 1169 1265 1222 1212 1270 1169 1265 1254 1212 14,687 
PK 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 

2 EQ4003 FC l :ENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS " . 

ELEC 363 316   320   324 342 311 355 320 324 342 385 355 4,056 
PK 4.3 4.3   4.3   4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4-3 

1 EQ20O1 GAS FIRE TUBE HOT WATER 
GAS 2085 1877  1413   451 0 0 0 0 0 456 1225 1830 9,336 
PK 17.1 17.1  16.5  11.1 0.0 0.0 0.0 0.0 0.0 11.1 13.7 17.1 17.1 

1 EQ5020 KEAT WATER CIRC. PUMP C.V. 
ELEC 3087 2871  2163  1417 0 0 0 0 0 1409 1939 2707 15,593 
PK 7.5 7.5   7.5   7.5 0.0 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 747 695   523   343 - 0 0 0 0 0 341 469 655 3,774 
PK 1.8 1.8   1.8   1.8 0.0 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EQ5307 BOILER CONTROLS 
ELEC 207 192   145   95 0 0 0 0 0 94 130 182 1,046 
PK 0.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAI'PS 

UTILITY     PEAK     CHECKSUMS 

Utility ELECTRIC DEflAND 

Peak Value   115.3 (kW.) 
Yearly Time of Peak 12 (hr) 7 (mo) 

Hour 12 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) .(%) 

Cooling Equipment 

i      EQ1122L AIR-CLD RECIP >55 TONS                90.1 78.13 

Sub Total 90.1 78.13 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 9.7 8.37 
2 SUMMATION OF FAN ELECTRICAL DEMAND 4.3 3.75 

Sub Total 14.0 12.12 

Sub Total 0.0 0.00 

Miscellaneous 

Lights H.2 9.75 
8ase Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 11.2 9.75 

Grand Total 115.3 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 
** TRACE       600       ANALYSIS ** 
** ** 

** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, FA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: CARLI5 IE 
Location: ENERGY SAVINGS OPPORTUNITY 
Latitude: 40.2 (deg) 
Longitude: 77£ (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (f) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: -  0.20 

Air Density: 0.0742 (Lbm/cjft) 
Air Specific Heat: 0.2444 (Btu/lba/F) 
Density-Specific Heat Prod: 1.0882 (Btu-nin./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./nr/cuft) 
Enthalpy Factor: 4.4519 (Lb-uin./hr/cuft) 

Design Simulation Period: Hay    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer 

Time/Date Program was Run: 
Dataset Name: 

Function Method) 

15: 3:40  2/ 3/94 
CB452B .TM 
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AIRFLOW - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

C   T r M   c II M M A n V 

(Design Airflow Quantities) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfn) 

Cooling 
Airflow 

(Cfn) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 UV 
2 SZ 
3 UH 

Totais 

4,552 
3,363 

0 
7,920 

30,998 
16,839 

0 
47,837 

30,998 
16,839 
2,078 

49,915 

34,548 
18,461 

0 
53,009 

8,102 
16,839 

0 
24,941 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT 6ALLAS: 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 Cooling -    
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

1 UV 72.8 0.0 0.0 72.8 -1,077,553 0 
2 SZ 29.4 0.0 0.0 29.4  -432,496 0 
3 UH 0.0 0.0 0.0 0.0  -128,877 0 

Totals 102.2 0.0 0.0 102.2 -1,638,925 0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of 101.6 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh).,  (Btuh)   (Btuh) 

0 -1,077,553 
0 -432,496 
0 -128,877 
0 -1,638,925 

Percent 

bint: . X 1 Pi b LKtll 

— Heati :ng — i-OOJ .ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main UV 14.69 2.20 425.9 193.4 62.05 2.20 -76.56 14,074 
2 Main SZ 20.00 3.41 572.0 167.6 71.58 3.41 -87.64 4,935 
3 Main UH 0.00 0.00 0.0 0.0 0.00 0.58 -35.87 3,593 
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System   1 Block UV - UNIT VENTILATOR 

nnnnnuttutntnut COOLING COIL PEAK.***« itttttiftittmttttt-ttit'' **** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> OADB/KB/HR: 91/ 73/ 98.0 * 

* 
0ADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Parent * Space Percnt * Space f Jeak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (81 :uh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 46,256 44,241 90, ,497 10.36 * 44, ,331 7.94 * -38,497 -71,863 6.99 
Glass Solar 195,227 0 195, ,227 22.35 * 212,025 37.96 * 0 0 0.00 
Glass Cond 27,782 0 27, ,782 3.18 * 26,479 4.74 * -133,751 -133,751 13.02 

. Wall Cond 154,963 25,447 180, ,410 20.66 * 165,455 29.63 * -490,481 -574,090 55.88 
Partition 175 175 0.02 * 175 0.03 * •455 -455 0.04 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 136,320 136, 320 15.61 * 55,492 9.94 t -247, 207 -247,207 24.06 
Sub Total-) 560,723 69,688 uju, ,411 72.19 * 503, ,957 90.24 * -910, 391 -1,027,366 100.00 

Internal Loads * * 
Lights 30,724 0 30, 724 3.52 * 25, 388 4.55 * 0 0 0.00 
People 49,545 49, 545 5.67 * 20, 293 _3,63 * 0 0 0.00 
disc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 80,268 0 80, 268 9.19 * 45, ,681 8.18 * 0 0 0.00 

Ceiling Load 10,301 -10,301 0 0.00 * 8, 852 1.58 * -12,094 0 0.00 
Outside Air 0 0 0 174, 838 20.02 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 6, 613 0.76 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Keat -18,818 0 -18,818 -2.15 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 0.00 * 

* 
0 0.00 

Grand Total — ) 651,292 40,570 

--------onni 

0 

ING COIL S 

873,313 100.00 * 558, 489 100.00 * -922,485 -1,027,366 100.00 

 LOUu L L C l< 1 i U1' 1 "HKtHo 

Total Capacity Sens Cap. Coil Airfl Entering D6/WB/HR Leav -ing DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Hbh) (Mbh) (cfm) Deg F Deg F Grai ns ucy r Deg F Grains Floor 14, 074 

Main Clg   72.8 873.3 673.2 30,998 80.6 65 .3  71 .1 58.3 56.1 65.5 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 Roof 15, 978 0  0 
Totals    72.8 873.3 

Ami :i nup i ~ 

Wall 12,830    3,646  28 

Capacity Coil Airfl Ent Lvg Type Cooling  H eating 
— tiiuincLrunu i-ncofw 

Clg % 0A      14.7 
i tnrLriHi unco 

Type  Clg 
irr 

Htg 
(Hbh) (cfm)  Deg F Oeg F Vent 4,552 0 Clg Cfm/Sqf t 2.20 SAD8    58.4 95.3 

Main Htg -1,077.6 30,998  63.4 95.3 Infil 3,550 3,550 Clg Cfm/Ton 425.94 Plenuci  78.8 59.0 
Aux Htg    0.0 0   0.0 0.0 Supply 30,998 30,998 Clg Sqft/Ton 193.39 Return  78.8 63.8 
Preheat    -0.0 30,998  62.1 58.2 Mincfm 0 0 Clg Btuh/Sqft 62.05 Ret/OA  80.5 63.E 
Reheat     0.0 0   0.0 0.0 Return 30,998 30,998 No. People 198 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 4,552 0 Htg % 0A 0.0 F n MtrTD  0.0 0.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 2.20 Fn BldTD 0.0 0.0 
Total   -1,077.6 Auxil 0 0 Htg Btuh/SqFt -76.56 F n Frict 0.1 0.0 
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System   2 Peak SZ - SINGLE ZONE 

************************* COOLING CO IL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/12 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air —> 0AD8/WB/HR: 8 7/ 72/ 98. 0 * 
* 

OADB: 89 * 
* 

OADB:  4 - 

Space Ret. A i r Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 

Ser is.Hat. Sensib le Latent Total Of Tot * Sensi .bis  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btu h) (Btuh) (Btuh) (*) * (Bl :uh)    (t) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0      0 0.00 

Roof Cond 30,496 0 30, 496 8.63 * 44, ,331   16.20 * -38,497   -38,497 8.90 

Glass Solar 75,357 0 75, 357 21.33 * 117, ,002   42.76 * 0      0 0.00 

Glass Cond 10,550 0 10,550 2.99 * 14, ,326   5.24 * -72, 739   -72,739 16.82 

«all Cond 42,873 0 42,873 12.14 * 72,429   26.47 * -207,867  -207,867 48.06 

Partition 175 175 0.05 * 175    0.06 * 455     -455 0.11 

Exposed Floor 0 0 0.00 * 0    0.00 * 0      0 0.00 

Infiltration 55,749 55, 749 15.78 * 25,058    9.16 * -112,938  -112,938 26.11 

Sub Total") 215.2C0 0 215,200 60.92 * 273, ,320   99.88 * -432, 496  -432,496 100.00 

Internal Loads * * 

Lights 4,543 0 4,548 1.29 * 168    0.06 * 0       0 0.00 

People 10,542 10, 542 2.98 * 154    0.06 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Sub Total") 15.090 0 0 15,090 4.27 * 322    0.12 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Outside Air 0 0 0 115, 783 32.78 * 0   0.00 * 0       0 0.00 

Sup. Fan Heat 7, 185 2.03 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0       0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total—) 230,290 0 0 353,258 100.00 * 273, 643  100.00 * -432, 496  -432,496 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering D8/WB/HR Leav 'ing D8/W8/HR Gross Total   Glass (sf) {%) 
(Tons) (Nbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,935 

Main Clg   29.4 353.3 238.8 16,839 77.4 64 .5  72.8 59.7 57.8  70.3 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 O.C 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 5,356 0  0 
Totals    29.4 353.3 Wall 5,231    1,983 38 

„_ UCATT UP COIL SELECTION— -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- --TEMPERATURES I?)— \'.l 
Capacity Coil A: irfl Ent Lvg Type Cooling F leating Clg % OA 20.0 Type  Clg Htg 

(Nbh) (cfm)  Deg F Deg F Vent 3,368 0 Clg Cfm/Sqft 3.41 SADB   60.1 91.6 

Main Htg   -432.5 16,839  68 .0 91.6 Infil 1,622 1,622 Clg Cfm/Ton 572.02 Plenum  75.0 68.0 

Aux Htg    0.0 0   0 .0 0.0 Supply 16,839 16,839 Clg Sqft/Ton 167.64 Return  75.0 68.0 

Preheat    -0.0 16,1 339  68 .0 59.7 Mincfm 0 0 Clg Btuh/Sqft 71.58 Ret/OA  77.4 68.0 

Reheat     0.0 0   0 .0 0.0 Return 16,839 16,839 No. People 70 Runarnd 75.0 68.0 

Humidif     0.0 0   0 .0 0.0 Exhaust 3,368 0 Htg % OA 0.0 Fn MtrTD 0.1 0.0 
Opt Vent    0.0 0   0 .0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 3.41 Fn BldTD  0.1 0.0 
Total     -432.5 Auxil 0 0 Htg 8tuh/SqFt -87.64 Fn Frict 0.2 O.C 
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System   3 Block UH - UNIT HEATERS 

************************* CODLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Mo /Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — ) 0ADB/N8/HR: 0/ 0/ 0. 0 * 

* 
0AD8:  0 * 

* 
OADB:  4 

- 

Space Ret. Air Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Se nsible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (%) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0 00 * 0    0.00 * 0 0 0.00 

Roof Cond 0 0 0 0 00 * 0   0.00 * 0 -10,810 8.39 
Glass Solar 0 V 0 0 00 * 0    0.00 * 0 0 0.00 
Glass Cond 0 0 0 0 00 * 0    0.00 * 0 0 0.00 
Wall Cond 0 0 0 0 00 * 0   0.00 * -102,400 -118,067 91.61 
Partition 0 0 0 00 * 0   0.00 * 0 0 0.00 
Exposed Floor 0 0 0 00 * 0   0.00 * 0 0 0.00 
Infiltration 0 0 00 * 0   0.00 * 0 0 0.00 
Sub Total-) r. 0 0 0 00 * 0    0.00 * -102, 400 -128,877 100.00 

Internal Loads * * 

Lights c 0 0 0 00 * 0    0.00 * 0 0 0.00 
People l\ 0 0 00 * 0   0.00 * 0 0 .0.00 
Misc 0 0 0 0 0 00 * 0   0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0 00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0 00 * 0    0.00 * -26,477 0 0.00 
Outside Air 0 0 0 0 0 00 * 0   0.00 * 0 0 0.00 
Sup. Fan Heat 0 0 00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0 00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0 00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0 00 * 0    0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0 00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0 00 * 

* 
0.00 * 

* 
0 0.00 

, Grand Total—) 0 0 c 

ELECTION 
Ent 

0 0.00 * 0   0.00 * -128, 877 -128,877 100.00 

Total Capacity Sens Cap. 
ir.a V*L'IL b 

Coil Airfl erin ; D8/WB/HR Leav ng DB/WB/HR Gross Total 
-RKLHJ  

Glass (sf) (%) 
(Tons) (Mbh) (M bh) (Cf!0) Deg F Deg F Grains Deg F [ )eg F Grains Floor 3, 593 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 Ö 0.0 0 0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Roof 3,593 0  0 
Totals    0.0 0.0 

rnn fffl)- 

Wall 2,000 0  0 

(F)~- 
Htg Capacity Coil Airfl Ent Lvg Type 

1-ur.rLuno \L 

Cooling bating Clg % 0A      0.0 
i tiircnmuKco 

Type  Clg 
(Mbh) (cfm) Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 125.0 

Hain Htg   -128.9 2,078 68.0 125.0 Infil 0 0 Clg Cfm/Ton 0.00 Plenum   0.0 43.2 
Aux Htg    0.0 0 0.0 0.0 Supply 0 2,073 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0 0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.C 
Reheat     0.0 0 0.0 0.0 Return 0 2,078 No. People 0 Runarnd  0.0 68. C 
Humidif     0.0 0 0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD  0.0 O.C 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.58 F n BldTD 0.0 0.0 
Total     -128.9 Auxil 0 0 Htg Btuh/SqFt -35.87 Fn Frict 0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 1 ,.:y 
REPLACE FLUORESCENT BALLASTS 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr «intr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 81.2 17.73 
2 SM CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 73.9 16.18 
3 ASSEMBLY 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 74.4 16.14 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 76.1 16.60 
4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 O.COO 76.8 16.92 
5 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 79.3 17.49 
6 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 82.5 18.15 
7 VESTIBULE 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 60.7 13.66 

Zone 3 Total/five. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 80.3 17.69 
System 1 Total/Ave. 0.100 0.000 0.000" 0.000 0.076 0.560 0.573 1.000 0.297 77.3 16.95 

4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

8 MECH RM-CORRIDOR 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Zone 4 Total/five. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
System 3 Total/Avs. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 
Building 0.100 0.000 0.000 0.000 0.084 0.560 0.573 1.000 0.297 75.5 16.46 
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BUILDING AREAS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

BUILDING  AREAS 

Floor Total Exposed 
Ninbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room -• Dupli cate Room Area Area Area Area /Rf Area Area /W Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

1 CHAPLIN-CLASS RM i 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 
2 SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 

}..i ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone 1 Total/Ave. 6,037 0 0 0 0 6,392 1,071 22 3,878 
;'  4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
5 CLASS R« 1 i 1,310 1,310 0 0 0 0 1,806 181 18 850 
6 CLASS Rrl 1 J. 1,664 1,664 0 0 0 0 2,226 219 16 1,160 
7 VESTIBULE i 1 128 128 0 0 0 0 198 192 80 48 

Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 
System 1 Total/Ave. 14,074 350 0 0 0 15,978 3,646 28 9,184 

4 NAVE i 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 
Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
System 2 Total/Ave. 4,935 350 0 0 0 5,356. 1,983 38 3,248 

8 MECH RM-CGRRIOGR 1 1 3,593 3,593 0 0 0 0 3,593 0 0 2,000 
Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
System 3 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
Buildin g 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

■ --■-———— ASHRAE  90  ANALYSIS 

Overall Roof U-Value   : 0.084 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   =  0.877 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.437 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 5.99 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 49.60 (8tu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

SYSTEM  LOAD PROFILE 

System Totals 

Percent — Cooling Load Heating Load Cooling Airflow  
.Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

. Load (Ton) (%) (Btuh) {%) (Cftn) (*) 

0-5 5.1 IB 144 -81,946 47 1,218 2,495.8 53 3,372 
S - 10 10.2 28 224 -163,892 10 271 4,991.5 0 0 

10 - 15 15.3 17 137 -245,839 6 145 7,487.3 0 0 
15 - 20 20.4 6 51 -327,785 6 145 9,983.0 14 856 
20 - 25 25.6 11 86 -409,731 1 26 12,478.8 18 1,160 
25 - 30 30.7 5 3S -491,677 0 9 14,974.6 0 0 
30 - 35 35.S 0 0 -573,624 15 384 17,470.3 0 0 
35 - 40 40.9 0 0 -655,570 1 33 19,966.1 0 0 
40 - 45 46.0 5 37 -737,516 0 0 22,461.8 0 0 
45 - 50 51.1 0 0 -819,463 0 0 24,957.6 0 0 
50 - 55 56.2 0 0 -901,409 2 47 27,453.4 0 0 
55 - 60 61.3 i B -983,355 5 138 29,949.1 0 0 
60 - 65 66.4 5 37 -1,065,301 2 54 32,444.9 0 0 
65 - 70 71.5 5 40 -1,147,248 1 21 34,940.6 3 168 
70 - 75 76.7 0 0 -1,229,194 0 8 37,436.4 4 266 
75 - 80 81.8 0 0 -1,311,140 1 34 39,932.2 .. 0 0 
80 - 85 86.9 0 0 -1,393,087 1 37 42,427.9 0 0 
85 - 90 92.0 0 0 -1,475,033 1 36 44,923.7 3 214 
90 - 95 97.1 0 0 -1,556,979 0 o ■ 47,419.4 5 290 
95 - 100 102.2 0 0 "-1,638,925 0 0 49,915.2 0 0 
Hours Off 0.0 0 7,958 0 . 0 6,154 0.0 0 2,434 

eating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number 
Range 12       3       2       4 

(F) 

Max, Temp.        88.9   97.8   99.1   98.0   91.3 
Mo./Hr.        7 22   7 23   7 24   7 23   7 24 

Day Type 4       1111 

Above 100 0 0 0 0 0 
95 - 100 0 45 318 45 0 
90-95 0 479 1,165 390 90 
85 -   90 363 1,059 721 1,058 971 

'    80-85 1,318 1,278 974 1,250 1,243 
75 -   80 1,890 731 528 853 1,013 
70 -   75 233 229 255 225 355 
65 -   70 1,981 1,419 590 1,425 1,963 
60 -   65 1,221 956 940 954 1,334 
55 -   60 538 559 522 572 752 
50 -   55 457 892 831 875 1,039 
Below 50 759 1,113 1,916 1,113 0 

Min. Terap. 36.5 38.4 36.5 38.5 54.9 
Mo./Hr. 2   7 2 12 2 13 2 11 1   7 

Day Type 5 3 4 3 3 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

MONTHLY  ENERGY CONSUMPTIO 

ELEC DEMAND GAS GAS DMNO 
Off Peak On Peak On Peak On Peak 

(kWh) (Mi) (Therm) (Thrm/hr) 

8,279 35 2,091 17 
1   , JwJ 35 1,882 17 
7,133 7C 1,420 17 
5,796 35 452 11 
5,033 53 0 0 
9,652 105 0 0 
12,703 114 0 0 
C PO- 0 0 
4,3:0 73 0 0 
6,115 ± J 462 11 
6.744 35 1,231 14 
7,il7 ?c 1,835 17 

.Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 90,391     114   9,373     17 

Building Energy Consumption :   55,194 (Btu/Sq Ft/Year)       Floor Area =    22,602 (Sq Ft) 
Source Energy Consumption :   84,530 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

EQUIPMENT  ENERGY  CONSUMPTI 

Ref Equip -- Mon thly Consumption 

Nutn Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2623 2348 2721 2456 2672 2613 2515 2721 2456 2672 2575 2515 30,887 

PK 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 

1 MISC LO 

ELEC 0 0 0 0 -o 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 Q 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Ö.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 .0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH2C 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR-CLD RECIP >55 TONS 

ELEC 0 0 0 0 324 3507 6019 3559 174 0 0 0 13,584 

PK 0.0 0.0 0.0 0.0 22.8 64.6 73,0 64.4 39.8 0.0 0.0 0.0 73.0 

1 E05200 CONDENSER FANi 

ELEC 0 0 0 0 25 379 733 401 16 0 0 0 1,553 

PK 0.0 0.0 0.0 0.0 1.5 8.5 9.2 8.5 5.5 0.0 0.0 0.0 9.2 

1 EQ5001 CHILLED WATER PUMP C.V. 

ELEC 0 0 0 0 403 1566 1805 1573 239 0 0 0 5,585 

PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EG5313 CONTROLS 
ELEC 0 0 0 0 16 63 73 63 10 0 0 0 225 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNIT VENTILATOR FAN 
ELEC 1251 1114 1261 1161 1256 1213 1204 1261 1161 1256 1246 1204 14,588 
PK 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 

2 E84003 FC CENTRIF. FAN C.V. 



Trane Air Conditioning Economics " v 600 

By: Trane Customer Direct Service Network PftGE 12 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
. REPLACE FLUORESCENT 8ALLASTS 

ELEC 
PK 

363 
4.3 

316   320   324   342 
4.3   4.3   4.3   4.3 

311 
4.3 

355 
4.3 

320 
4.3 

324 
4.3 

342 
4.3 

385 
4.3 

355 
4.3 

4,056 
4.3 

1 EQ2001 
GAS 
PK 

209! 
17.0 

GAS FIRE TUBE HOT WATER 
1ES2  1420   452    0 
17.0  16.6  11.1   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

462 
11.1 

1231 
13.9 

1835 
17.0 

9,373 
17.0 

1 EB5Ö2Ö 
' ELEC 
PK 

3C37 
7.5 

HEAT WATER CIRC. PUMP C.V. 
2871  2163  1417    0 
7.5   7.5   7.5   0.0 

0 
0.0 

0. 
0.0 

0 
0.0 

0 
0.0 

1409 
7.5 

1939 
7.5 

2707 
7.5 

15,593 
7.5 

1 EQ5240 
ELEC 
PK 

747 
1.8 

BOILER FORCED DRAFT FAN 
695   523   343    0 
1.8   1.8   1.8   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

341 
1.8 

469 
1.8 

655 
1.8 

3,774 
1.8 

1 EQ53C7 
ELEC 
PK 

•-. r, ^ 

0.5 

BOILER CONTROLS 
192   145    95    0 
0.5   0.5   0.5   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

94 
0.5 

130 
0.5 

182 
0.5 

1,046 
0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 .."'.;, 
REPLACE FLUORESCENT BALLASTS 

UTILITY  PEAK CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value   114.5 (kK) 
Yearly Time of Peak 12 (hr) 7 (mo) 

Hour 12 Month 7 

Eqp. Utility Percnt 
Ref.  , Equipment Deraand Of Tot 
Num.-   Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1 EQ1122L AIR-CLD RECI? >5S TONS 90.0 78.59 

Sub Total 90.0 78.59 

Sub Total 0.0 0.00 

Air Moving Equipment 

■ 1 Sl^ATI'N OF FAN ELECTRICAL DEMAND 
2 SU^ATIGN OF FAN ELECTRICAL DEMAND 

Sub Total 

Sub Total 0.0  0.00 

Miscellaneous 

Lights 
Base Utilities 
Hisc Equipment 

Sub Total 

Grand Total 

9.6 8.40 
4.3 3.78 

13.9 12.17 

10.6 9.23 
0.0 0.00 
0.0 0.00 

10.6 9.23 

14.5 100.00 
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tutttutnntuuntttttttttttttttttttntntntnnnnnnnnnttttttnttt 
tttttutttntnntttttttuutttttttttttttnttnnnntttttttntnuutttttttt 
** ** 

** T R A C E      6 0 0      A N A L Y S I S ** 
** ** 

** by ** 
** ** 
nttutttttttttttttttttttttttttntttttttttnttnnntuttnttnntnttttttttt 
untttuttntttttttnnnttttnttttnntttttntnnntnnttntnttntttttn 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number; 
Winter Clearness Number: 
Summer Design Dry Bulb: 
Summer Design Wet Bulb: 
Winter Design Dry Bulb: 
Summer Ground Relectance: 
Winter Ground Relectance: 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 
77.2 (deg) 

5 
475 (ft) 

29.2 (in. Hg) 

1.00 
1.00 

92 (F) 
72 (F) 
4 (F) 

0.20 
0.20 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lba/F) 
1.0882 (Btu-ain./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: Kay    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15:35: 5  2/ 3/94 
CB452B .TM 
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AIRFLOW - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

  SYSTEM  SUMMARY  -  
(Design Airflow Quantities) 

 - Main —  Auxil. Room 
Outside   Cooling   Heating   Return   Exhaust Supply Exhaust 

System System   Airflow   Airflow   Airflow   Airflow   Airflow Airflow Airflow 
Number  Type    (Cfm)    (Cfm)    (Cfu)    (Cfn)    (Cfir.) (Cfm) (Cfm) 

1 UV       4,541    30,864    30,864    34,413    8,090 0 0 
2 SZ       3,368    16,839    16,839    18,461    16,839 0 0 
3 UH         0      0    2,078      0      0 0 0 

Totals         7,908   47,703   49,780   52,874   24,929 0 0 

CAPACITY - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

  SYSTEM  SUMMARY - -    
(Design Capacity Quantities) 

 Cooling - —  Heating — -  
Main Sys. Aux, Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) (Btuh) (Btuh)  (Btuh) (Btuh) 

1 UV       72.5  ' 0.0    0.0    72.5 -1,076,294      0      0 0 0     0 -1,076,294 
2 SZ       29.4    0.0    0.0   29.4  -432,496      0      0 0 0     0 -432,496 
3 UH       0.0    0.0    0.0    0.0  -128,877      0      0 0 0     0 -128,877 

Totals        101.9    0.0    0.0   101.9 -1,637,667      0      0 0 0     0 -1,637,667 

The building peaked at hour 16 month 7 with a capacity of 101.4 tens 

ENGINEERING CHECKS - ALTERNATIVE 2 
.REPLACE FLUORESCENT FIXTURES 

I N E E RING CHECK 

Percent  Cool ins   — Heat ng — 

System Main/ System Outside Cfii)/ chl Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 

Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

;:   1 Hain UV 14.71 2.19 425.7 194.1 61.82 2.19 -76.47 14,074 

2 Main SZ 20.00 3.41 572.0 167.6 71.58 3.41 -87.64 4,935 

3 Main UH 0.00 0.00 0.0 0.0 0.00 0.58 -35.87 .   3,593 
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System 1 Block - UNIT VENTILATOR 

************************* c OGLING CCIL PEAK ***** ******** t******************* CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> rlo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air —> Oft DS/SB/HR: 9 1/ 73/ 98.0 * OADB: 91 * OADB: 4 - 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 3eak Coil Peak Percnt 

Ser •s.+Lat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space ! >ens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr f\ 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 46,2:5 44,226 90,481 10.40 * 44 331 7.97 * -38,497 -71 861 6.99 

Glass Solar 195,227 0 195,227 22.44 * 212 025 38.11 * 0 0 0.00 

Glass Cond 27,782 0 27,782 3.19 * 26 479 4.76 * -133 751 -133,751 13.02 

Nail Cond 154,963 25,413 180,375 20.73 * 165,455 29.74 * -490,481 -574 084 55.88 

Partition 175 - 175 0.02 * 175 0.03 * •455 •455 0.04 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 136,320 136,320 15.67 * 55 492 9.98 * -247 207 -247,207 24.06 

Sub Total-) 5:0,723 69,638 630 361 72.45 * 503 957 90.59 * -910 391 -1,027 359 100.00 

Internal Loads * * 

Lights 28,035 0 28, 035 3.22 * '3 168 4.16 * 0 0 0.00 

People 49,545 49, 545 5.69 * 20 293 3.65 * 0 0 x0.00 

Misc „■ 0 0 0 0.00 t 0 0.00 * 0 0 "o.oo 
Sub Total-) 77,580 0 0 77, 580 8.92 * 43 461 7.81 * 0 0 0.00 

Ceiling Load 10,372 -10,372 0 0.00 * 8 887 1.60 * -12 139 0 0.00 

Outside Air 0 0 0 174,382 20.04 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 6,584 0.76 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat -18,898 0 -18, 898 -2.17 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 -0.00 * 0.00 * 
* 

0 0.00 

Grand Total — ) 648,674 40,368 0 870,008 100.00 * 556 305 100.00 * -922 530 -1,027 

-AOCAC  

359 100.00 

Total Ca pacity Sens Cap. :oil Airfl Entering 08/WB/HR Leaving D8/WB/HR Gross Total Glass (sf' (t) 
(Tons) (Hbh) (Mbh) (cfm) Deg F Deg F Grains Ceg F Deg F Grains Floor 14, 074 

Main Clg   72.5 870.0 670.2 30,864 80.6 65.3  71 .2 58.3 56.1 65.5 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 15, 978 0  0 
Totals    72.5 870.0 Wall 12, 830 3,646  28 

COIL SEL " r T T n w  -AIRFLOWS (c fli!) -ENGINEERING CHECKS- -TEMPERATURES (c\   ncHliNu -U i iuh  U; 
Capacity Coil A irfl Ent Lvg Type Cooling ■feat ing Clg %  OA 14.7 Type Clg Htg 

(Nbh) (cfm)  Deg F Oeg F Vent 4,541 0 Clg Cfm/Sqft 2.19 SADB 58.4 95.5 

Main Htg -1,076.3 30,864  63.4 95.5 Infil 3,550 3,550 Clg Cfm/Ton 425.70 F lenum 78.8 59.0 

Aux Htg    0.0 0   0.0 0.0 Supply 30,864 30,864 Clg Sqft/Ton 194.12 Return 78.8 63.8 

Preheat    -0.0 30, i 364  62.1 58.2 Mincfm 0 0 Clg Btuh/Sqft 61.82 F et/OA 80.5 63.8 

Reheat     0.0 0   0.0 0.0 Return 30,864 30,864 No. People 198 Runarnd 75.0 68.C 

Humidi f     0.0 0   0.0 0.0 Exhaust 4,541 0 Htg %  OA 0.0 Fn KtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF t 2.19 F n BldTD 0.0 0.0 
Total   -1,076.3 Auxil 0 0 ■ Htg Btuh/SqFt -76.47 F n Frict 0.1 O.C 
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System   2 Peak SZ - SINGLE ZONE 
,: '■".';' ' ' 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Ko/Hr: 7/12 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air --> OAD8/W3/HR: 87/ 72/ 98.0 * OAOB: 89 * 
* 

0A08:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space f eak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensi bla Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh) (*) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 30,«6 0 30,496 8.63 * 44,331 16.20 * -38 497 -38,497 8.90 

Glass Solar 75,357 0 75,357 21.33 * 117,002 42.76 * 0 0 0.00 

Glass Cond 10,550 0 10,550 2.99 * 14,326 5.24 * -72, 739 -72,739 16.82 

Wall Cond 42,873 0 42,873 12.14 * 72,429 26.47 * -207,867 -207,867 48.06 

Partition 175 175 0.05 * 175 0.06 * 455 -455 0.11 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 55,749 55,749 15.78 * 25 058 9.16 * -112 938 -112,938 26.11 

Sub Total") 215.20C 0 215,200 60.92 * 273 320 99.88 * -432 496 -432,496 100.00 

Internal Loads * * 

Lights 4,546 0 4,548 1.29 * 168 0.06 * 0 0 0.00 

People 10,542 10,542 2.98 * 154 0.06 * 0 0 .0.00 

Misc 0 0 0 0.00 * 0 O.OC * 0 0 0.00 

Sub Total--) 15,090 0 0 15,090 4.27 * 322 0.12 * 0 0 0.00 

Ceiling Load A 
V 0 0 0.00 * 0 0.00 * 0 0 0.00 

Outside Air 0 0 0 115,783 32.78 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 7,185 2.03 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total—) 230,290 0 0 353,258 100.00 * 273 643 - 100.00 * -432 496 -432,496 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/KB/HR Leaving OB/WB/HR Gross Total 
HKCHo 

Glass (sf (%) 
(Tons) (Mbh) (Mbh) (cfa) Deg F Oeg F Grains Oeg F Oeg F Grains Floor 4 935 

Main Clg   29.4 353.3 238.8 16,839 77.4  64 5  72 .8 59.7 57.8 70.3 Part ' 350 
Aux Clg   0.0 0.0 0.0 o 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 Roof 5 356 0  0 
Totals    29.4 353.3 Wall 5 231    1,983  38 

 UCATTWC COIL SEL rcTTON   AIRFLOWS (cfm) -ENGINEERING CHECKS- •-TEMPERATURES (c\... tU I lUfi \'l 

Capacity Coil A irfl Ent Lvg Type Cooling Heating Clg % OA 20.0 Type  Clg Htg 
(Hbh) (cfiii)  Oeg F Oeg F Vent 3,368 0 Clg Cfm/Sqft 3.41 SAOB    60.1 .91.6 

Main Htg   -432.5 16,839  68.0 91.6 Infil 1,622 1,622 Clg Cfm/Ton 572.02 ( 'lenum  75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 16,839 16,839 Clg Sqft/Ton 167.64 f teturn  75.0 68.0 
Preheat    -0.0 16, 839  68.0 59.7 Mincfm 0 0 Clg Btuh/Sqft 71.58 1 tet/OA  77.4 68.0 
Reheat     0.0 0   0.0 0.0 Return 16,839 16,839 No. People 70 Uinarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 3,368 0 Htg % OA 0.0 "n MtrTD 0.1 0.0 
Opt Vent    0.0 0'  0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 3.41 "n BldTO  0.1 0,0 
Total     -432.5 Auxil 0 0 Htg Btuh/SqFt -87.64 "n Frict 0.2 o.c 
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System 3 Block - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time 
Outside Air —> 

"> Mo/Hr: 
OADB/WB/HR: 

0/ 0 
0/ 0/ 0. 

Envelope Loads 
Skylite.Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0" 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 

-102,400 
0 
0 
0 

-102,400 

0 
0 
0 
0 

-26,477 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-10,810 
0 
0 

-118,067 
0 
0 
0 

-128,877 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0 
0 
Q 

Percnt 
Of Tot 
: ■-'(*) 

0.00 
0.00 
8.39 
0.00 
0.00 
91.61 
0.00 
0.00 
0.00 

100.00 

0.0C 
0.00 
o.oc 
o.oc 
o.oc 
o.oc 

-128,877  -128,877  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity Sens Cap, Coil 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-128.9 

0.0 
0.0 
0.0 
0.0 
0.0 

-128.9 

Coil Airfl 
(cfa) 
2,078 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Urfl 

») 
0 
0 
0 

Lvg 
Deg 
125 

0 
0 
0 

Entering DB/NB/HR   Leaving DB/WB/HR . Gross Total   Glass (sf) {%) 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Oeg F 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfi!) 
Return 
Exhaust 
Rni Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

2,078 
0 

2,078 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS- 
Heating   Clg % OA 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0..00 
0.00 
0.00 
0.00 

0 
0.0 

0.58 
-35.87 

3,593 
0 
0 

3,593 
2,000 

-TEMPERATURES (F) — 
Type  Clg  Htg 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn 81dT0 
Fn Frict 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

125.C 
43.2 
68 
68 
68 
0 
0 
O.C 
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BUILDING U-VALUES - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 

(Btu/hr/sqft/F) Mass Capac. 

Room Summ r Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS Rtl 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 81.2 17.73 

2 Sil CHAPEL-CLASS 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 73.9 16.18 
3 ASSEMBLY 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 74.4 16.14 

Zone 1   Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 76.1 16.60 

4 NAVE 0.100 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
Zone 2   Total/Ave. 0.100 0.000 ccoo 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

5 CLASS RK coco 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 79.3 17.49 

6 CLASS RM 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 82.5 18.15 

7 VESTIBULE 0.000 coco o.oco 0.000 0.057 0.560 0.573 1.000 0.297 60.7 13.66 

Zone 3   Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.560 0.573 1.000 0.297 80.3 17.69 

System 1   Total/Ave. 0.100 coco 0.000 0.000 0.076 0.560 0.573 1.000 0.297 77.3 16.95 

4 NAVE 0.100 o.oco o.coo 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 
Zone 2   Total/Ave. O.iOO 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

System 2   Total/Ave. O.iOO 0.000 0.000 0.000 0.112 0.560 0.573 1.000 0.000 76.8 16.92 

8 MECH RM-CORRIDOR 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

Zone 4   Total/Ave. J . \1 V J 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

System 3   Total/Ave. 0.000 0.000 0.000 0.000 0.077 0.000 0.000 1.000 0.297 66.6 13.89 

Building 0.100 0.000 0.000 0.000 0.084 0.560 0.573 1.000 0.297 75.5 16.46 
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BUILDING AREAS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

BUILDING AREAS 

Floor Total Exposed 
Nusibe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate Room Area Area Area Area /p.f Area Area /HI Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 CHAPLIN-CLASS RM 1 1 1,700 1,700 0 0 0 0 1,950 341 22 1,192 
2 SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 
3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone 1 Total/Ave. 6,037 0 0 0 0 6,392 1,071 22 3,878 
4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
5 CLASS R!<! 1 1 1,310 1,310 0 0 0 0 1,806 181 18 850 
6 CLASS RN 1 1 1,664 1,664 0 0 0 0 2,226 219 16 1,160 
7 VESTIBULE 1 1 128 128 0 0 0 0 198 192 80 48 

Zone 3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 
System 1 Total/Ave. 14,074 350 0 0 0 15,978 3,646 28 9,184 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 
Zone 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 
System 2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 KECH RM-CORRIDOR 1 1 3,593 3,593 0 0 0 0 3,593 0 0 2,000 
Zone 4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
System 3 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 
Buildin g 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   : 0.084 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value  = 0.377 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.437 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  5.99 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 49.60 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 

REPLACE FLUORESCENT FIXTURES 

Y S T E K  LOAD  PROFILE 

System Totals 

Percent 

Design 

Load 

0 

5 

10 

15 

20 

25 

30 

35 
40 

5 

10 

15 

20 

25 

30 

35 

40 

45 

45 - 50 

50 - 55 

55 - 60 
60 - 65 

65 - ..70 
70 - 75 

75 - 80 

80 - 85 
85 - 90 

90 - 95 
95 - 100 

Hours Off 

— Cooling Load — 

Cap. Hours Hours 

(Ton)   (*) 

5.1 

10.2 
15.3 

20.4 

25.5 

30.6 

35.7 

40.8 
45.9 

51.0 

56.1 

61.2 

66.3 

71.4 

76.5 

81.6 
86.6 

91.7 
96.8 

101.9 

0.0 

18 

28 

17 

6 

11 

144 

224 

137 

51 
So 

38 
0 

0 
37 

0 

0 

1 8 

5 37 

5 40 

0 0 

0 0 
0 0 
0 0 

0 0 
0 0 

0 7,958 

— Heating Load   

Capacity Hours Hours 

(Stun) 

-81,883 

-163,767 

-245,650 

-327,533 
-409,417 

-491,300 
-573,183 

-655,067 

-736,950 

-818,833 

-900,717 
-982,600 

-1,064,484 
-1,146,367 

-1,228,250 

-1,310,133 
-1,392,017 

-1,473,900 
-1,555,784 

-1,637,667 
0 

46 1,202 

11  287 

6 

6 
I 

0 

15 

0 

0 

2 

5 
7 
J 

1 

0 

1 
1 

2 
0 
0 

145 
145 

26 

9 

384 

33 

0 

0 

47 

122 

70 

21 

8 

34 

20 
53 
0 

0 

Cooling Airflow   

Cap. Hours Hours 

(CflB)    (*) 

2 

4 

7 

9 
12 
14 

17 

19 

22 

24 
27 

29 

32 

34 
37 
39 

42 

489.0 

978.1 

467.1 

956.1 

445.1 

934.2 

423.2 

912.2 

401.2 

ö 9 0.3 

379.3 

863.3 

357,3 

846.4 

335 

824 

315 
802 

53 3,372 

0 

0 

14 

0 

0 

856 

18 1,160 

0    0 

0 6,154 
780.5 

0.0 

0 

0 

0 

0 

0 

0 

0 

168 

266 

0 

0 

214 
290 

0 
0 2,434 

Heating Airflow 
Cap. Hours Hours 
(CfB) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 22 

BUILDING TEMPERATURE PRGFILES - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

-— BUILDING TEMPERATURE P 

Temperature 
Range 1 

I 2 3 2 4 

(F) 

Max. Temp. 88.9 97.3 99.0 98.0 91.3 
Mo./Hr. 7 22 7 23 7 24 7 23 7 24 
Day Type 4 1 

1 
■*■ 

1 1 

  Number of Hours 

Above 100 0 0 0 0 0 
95 - 100 0 45 318 45 0 
90 - 95 0 479 1.115 3^0 90 
85 - 90 363 1,059 76? 1,058 971 
80 - 85 1,318 1,278 050 1.250 1,243 
75 - 80 1,890 731 ^7 853 1,013 
70 - 75 217 229 153 225 355 
65 - 70 1,997 1,419 6S2 1,425 1,963 
60 - 65 1,221 956 918 954 1,334 
55-60 538 559 546 572 752 
50 - 55 457 892 822 875 1,039 
Below 50 759 1,113 1.933 1,113 0 

Kin. Temp. 36.5 38.4 36.5 38.5 54.9 
Mo./Hr. 2 7 2 12 2 12 2 11 1 7 

Day Type 5 3 4 3 3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND GAS GAS DMHD 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kK) (Therm) (Thrm/hr) 

Jan 8,083 34 2,094 17 
Feb 7,358 34 1,886 17 
March 6,917 34 1,425 17 
April 5,609 34 456 11 
May 4,809 52 0 0 
June 9,413 105 0 0 
July 12,478 114 0 0 
Aug 9,647 0 A 

Sept 4,172 77 0 0 
Oct 5,909 34 461 11 
Nov 6,557 34 1,236 14 
Dec 7,430 34 1,839 17 
Total 88,382 114 9,397 17 

Building Energy Consumption : 54,921 (Btu/Sq Ft/Year) 
Source E lergy Cc nsumption : 83,805 (Btu/Sq Ft/Year) 

Floor Area :    22,602 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

EQUIPMENT     ENERGY     CONSUMPTIO 

Ret Equip -- Mont hly Consumption 

Nut» Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2433 2176 2512 2275 2473 2413 2334 2512 2275 2473 2393 2334 28,602 

PK 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 

1 MISC LD 

ELEC 0 0 0 0 -0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS o 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 o 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 „0.0 0.0 0.0 0.0 0.0 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR- CLD RECIP >55 TONS 

ELEC 0 0 0 0 304 3477 5986 3527 156 0 0 0 13,449 

PK 0.0 0.0 0.0 0.0 22.8 64.5 72.9 64.3 39.7 0.0 0.0 0.0 72.9 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 23 376 728 397 14 0 0 0 1,538 

PK 0.0 0.0 0.0 0.0 1.5 8.5 9.2 8.4 5.5 0.0 0.0 0.0 9.2 

1 EQ5001 CHILLED KATER PUMP C.V. 

ELEC 0 0 0 0 403 1566 1805 1573 239 0 0 0 5,585 

PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EG5313 CONTROLS 

ELEC 0 0 0 0 16 63 73 63 10 0 0 0 225 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNIT VENTILATOR FAN 

ELEC 1245 1108 1254 1155 1250 1207 1198 1254 1155 1250 1241 1198 14,515 

PK 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 

2    EQ4003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

ELEC 363 316   320   324 342 311 355 320 324 342 385 355 4,056 

PK 4.3 4.3   4.3   4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 

1 EQ2001 GAS FIRE TUBE HOT WATER 
GAS 2094 1886  1425   456 0 0 0 0 0 461 1236 1839 9,397 

PK 17.0 17.0  16.6  11.1 0.0 0.0 0.0 0.0 0.0 11.2 14.0 17.0 17.0 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 3087 2871  2163  1417 0 0 0 0 0 1409 1939 2707 15,593 

PK 7.5 7.5   7.5   7.5 0.0 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 747 695   523   343 0 0 0 0 0 341 469 655 3,774 

PK 1.8 1.8   1.8   1.8 0.0 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EQ5307 BOILER CONTROLS 
ELEC 207 192   145   95 0 0 0 0 0 94 130 182 1,046 

PK 0.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 26 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

Utility  ELECTRIC DEMAND 

Peak Value   113.8 (ktl) 
Yearly Time of Peak 12 (hr)  7 (mo) 

Hour 12   Month   7 

UTILITY     PEAK     CHECKSUMS 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

Cooling Equipment 

1      EQ1122L AIR-CLD RECIP >55 TONS 89.9 78.94 

Sub Total 89.9 78.94 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 
2 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

9.6 
4.3 

8.42 
3.80 

Sub Total 13.9 12.22 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

10.1 
0.0 
0.0 

10.1 

8.85 
0.00 
0.00 
8.85 

Grand Total 113.8 100.00 
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nntnttntnntnnnnnninnntnnttunntntntnnntntttntxt-ttt* 
mmmmmmmmmmmmmmmmmmmmmmmtmm* 
** ** 
** TRACE       600       ANALYSIS ** 
** it 
** by ** 
u ** 
tttttt*ttitttut*t*t*t*ttttn*tuit*t*nttttt*t*uttnttn**nntn*uu***** 
tttutttu*ttttttttnuutttttttttt*nii.tnrntttnnttttnttttt*t*tttttnn* 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 452 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 8ulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbn/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-tiin./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

16: 6:30  2/ 3/94 
CB4528 .TM 
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AIRFLOW - ALTERNATIVE 3 
COMBINED ECOS 

II M M A n V 

(Design Airflow Quantities) 

. 
Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
Systeiii System 
Number  Type 

Outside 
Airflow 

(Cfrn) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfn) 

Return 
Airflow 

(Cfn) 

Exhaust 
Airflow 

(Cfn) 

1 UV 
2 SZ 
3 UH 

Totais 

4,243 
3,157 

0 
7,401 

29,080 
15,787 

0 
44,867 

29,080 
15,787 
2,023 

46,891 

31,485 
16,885 

0 
48,370 

6,648 
15,787 

0 
22,435 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 3 
COMBINED ECOS 

•SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 — Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 UV 
2 SZ 
3 UH 

Totals 

64.1 
27.5 
0.0 

91.6 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

64.1  -967,144 
27.5 -385,578 
0.0  -125,512 

91.6 -1,478,235 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of  90.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 
COMBINED ECOS 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 

• (Btuh) 

-967,144 
-385,578 
-125,512 

-1,473,235 

  E N G I N E E RING CHECK s  

Percent  Cool mg • --- Hea ting — 
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfia/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main UV 14.59 2.07 454.0 219.7 54.61 2.07 -68.72 14,-074 
2 Main SZ 20.00 3.20 573.7 179.3 66.91 3.20 -78.13 4,935 

3 Main UH 0.00 0.00 0.0 0.0 0.00 0.56 -34.93 3,593 
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System 1 Block UV - UNIT VENTILATOR 

************************* COOLING COIL PEAK ************************* 

Peaked at Time ">       Mo/Hr: 7/16 
Outside Air ">      OADB/WB/HR: 91/ 73/ 98.0 

uutn CLG SPACE PEAK ** 
*    Mo/Hr: 7/16 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Hisc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)  573,115 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

33,525 
194,827 
27,782 
140,644 

175 
0 

92.345 
489,299 

27,S66 
49,413 

0 
77,279 
6,538 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

19,776 
0 
0 

24,216 

43,993 

0 

0 
0 

-6,538 
0 

Ret. Air 
Latent 
(Btuh) 

-11,132 

26,323 

Net 
Total 
(Btuh) 

0 
0 

53,302 
194,827 
27,782 
164,860 

-  175 
0 

92,345 
533,292 

27,866 
49,413 

0 
77,279 

0 
162,971 
6,204 

0 
0 
0 

-11,132 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.93 
25.35 
3.61 
21.45 
0.02 
0.00 

12.01 
69.38 

3.63 
6.43 
0.00 

10.05 
0.00 

21.20 
0.81 
0.00 
0.00 
0.00 
-1.45 
-0.00 

768,613 100.00 

0ADB: 

Space 
Sensible 

(Btuh) 
0 
0 

32,475 
218,109 
26,077 
140,606 

175 
0 

37,066 
454,508 

22,757 
20,036 

0 
42,843 
5,966 

0 

91 

********** HEATING COIL PEAK ******** 
* Mo/Hr: 13/ 1 
* OADB:  4 
* 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.45 

43.33 
5.18 

27.94 
0.03 
0.00 
7.36 

90.30 

4.52 
3.99 
0.00 
8.51 
1.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

503,317  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-28,011 
0 

-133,751 
-490,481 

-455 
0 

-167,463 
-820,161 

0 
0 
0 
0 

-10,628 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-43,802 
0 

-133,751 
-575,287 
V -455 

0 
-167,463 
-920,758 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.76 
0.00 
14.53 
62.48 
0.05 
0.00 
18.19 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-830,789  -920,758  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 
64.1 
0.0 
0.0 

64.1 

(Mbh) 
768.6 

0.0 
0.0 

768.6 

Sens Cap. 
(Mbh) 
599.8 

0.0 
0.0 

Coil Airfl 
(cfn) 
29,080 

0 
0 

Entering 08/KB/HR 
Deg F 
79.4 
0.0 
0.0 

Deg F 
64.9 
0.0 
0.0 

Grains 
71.1 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
59.0  56.3  65.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

 AREAS-—  
Gross Total   Glass (sf) [\ 
Floor 
Part 
ExFlr 
Roof 
Wall 

14,074 
350 

0 
15,978 
12,830 

0 
3,646 

0 
28 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Huiaidif 
Opt Vent 
Total 

-HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg 

(Mbh) 
-967.1 

0.0 
-0.0 
0.0 
0.0 
0.0 

-967.1 

29,080 
0 

29,080 
0 
0 
0 

63.7 
0.0 

62.4 
0.0 
0.0 
0.0 

94.3 
0.0 
58.9 
0.0 
0.0 
0.0 

Type 
(cfm)  Deg F Deg F  Vent 

Infil 
Supply 
Mine fin 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

4,243 
2,404 

. 29,080 
0 

29,080 
4,243 

0 
0 

-ENGINEERING CHECKS- . -TEMPERATURES (F)- 
Heating 

0 
2,404 

29,080 
0 

29,080 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

14.6 
2.07 

454.02 
219.73 
54.61 

198 
0.0 

2.07 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
59.1 
77.4 
77.4 
79.3 
75.0 
0.0 
0.0 

Htg 
94.3 
59.8 
64.1 
64.1 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -68.72 ■ Fn Frict 0.1  0.0 
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System   2 Peak SZ - SINGLE ZONE 

»m********************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ") Mo/Hr: 7/12 * Mo/Hr: 7/17 * Mo/Hr: 13/1 
Outside Air ") OADB/WB/HR: 87/ 72/ 98.0 * 

% 
OADB: 89 * OADB:  4 - 

Space Ret. Air Ret. Air Net Percnt % Space   Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Tc ital Of Tot t Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) t (B1 iuh)    (t) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 t 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 t 0    0.00 * 0 '0 0.00 
Roof Ccnd 21,096 0 21, 096 6.39 * 32, ,475   13.33 * -28,011 -28,011 7.26 

Glass Solar 75,357 0 75, 357 22.82 * 117, ,002   48.02 * 0 0 0.00 
Glass Cond 10,550 0 10, 550 3.19 * H, ,326    5.88 * -72,739 -72,739 18.87 
Wall Cond 54,890 . 0 54,890 16.62 * 62,360   25.60 * -207,867 -207,867 53.91 
Partition 175 - 175 0.05 * 175   0.07 * •455 -455 0.12 

Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 

Infiltration 37,766 37, 766 11.44 n 16, 975   6.97 * -76, 506 -76,506 19.84 

Sub Total-) 199,833 0 199, 833 60.52 I 243, ,312   99.87 * -385,578 -385,578 100.00 
Internal Loads * * 

Lights 4,548 0 <, 548 1.33 * 168    0.07 * 0 0 O.OC 
People 10,542 10, 542 3.19 t 154    0.06 * 0 0 0.00 
Misc 0 0 0 0 0.00 0    0.00 * 0 0 0.00 
Sub Total") 15,090 0 0 15, 090 4.57 t 322   0.13 * 0 0 0.00 

Ceiling Load 0 0 0 0.03 * 0    0.00 * 0 0 0.00 

Outside Air 0 0 0 108, 547 32.87 * 0    0.00 * 0 0 0.00 

Sup. Fan Heat 6, 736 2.04 * 0.00 * 0 O.OC 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing C 0 0.00 * 0    0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0 0^ * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total") 214,923 0 0 

ING COIL S 
Coil Airfl 

330,206 100.00 * 243, 635  100.00 * -385, 578 -385,578 100.00 

Total Capacity Sens Cap. i Entering 2  D3/K8/HR Leaving DB/WB/HR Gross Total 
'"HKLHo"  ; "- 

Glass (sf) w 
(Tons) (Hbh) (Kbh) (cfm) Deg F Deg F Grai ns Deg F Deg F Grains Floor 4,935 

Hain Clg  27.5 330.2 231.5 15,787 77.4 64 .5 n .8 60.4 57.8  69.2 Part 350 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 Roof 5, 356 0  0 
Totals    27.5 330.2 

r«f>Ti on i ,,ATon niLio lr fnl 

Wall 5,231    1,983  38 

-.TCMnroATimrt! Ic\  

Capacity Coil Airfl Ent Lvg Type \ Cooling 
1 it! j 

Heating Clg % OA      20.0 
iuiri.nniuni.vi \\ ) 

Type  Clg  Htg 

(Hbh) (cfm)  Deg F Deg F Vent 3,157 0 Clg Cfm/Sqft 3.20 SADB    60.8 90.4 

Main Htg   -385.6 15,787  68.0 90.4 Infil 1,099 1,099 Clg Cfm/Ton 573.71 Plenum  75.0 68.C 

Aux Htg    0.0 0   0.0 0.0 Supply 15,787 15,787 Clg Sqft/Ton 179.34 Return  75.0 68. C 

Preheat    -0.0 15,' 787  68.0 60.4 Hincfm 0 0 Clg Btuh/Sqft 66.91 Ret/OA  77.4 68. C 

Reheat     0.0 0   0.0 0.0 Return 15,787 15,787 No. People 70 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 3,157 0 Htg X OA 0.0 F n MtrTD 0.1 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 3.20 F n BldTD 0.1 O.C 
Total     -385.6 Auxil 0 0 Htg Btuh/SqFt -78.13 • Fn Frict 0.2 O.C 
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System 3 Block UNIT HEATERS 

************************* COOLING COIL PEAK mm********** 

Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ~>      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
fiisc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
0V/UN0R Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space. 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

************* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

m CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
0ADB:  4 

Mo/Hr: 
0ADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 
0.00 
0.00 

coo 
0.00 
0.00 
O.Ofl 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(8tuh) 
0 
0 
0 
0 
0 

-102,400 
0 
0 
0 

-102,400 

0 
0 
0 
0 

-23,112 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-6,183 
0 
0 

-119,329 
0 
0 
0 

-125,512 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.93 
0.00 
0.00 
95.07 
0.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-125,512  -125,512  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) Oeg F 
0 0.0 
0 0.0 
0   0.0 

Oeg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Oeg F 
0.0 
0.0 
0.0 

Oeg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

3,593 
0 
0 

3,593 
2,000 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-125.5 

0.0 
0.0 
0.0 
0.0 
0.0 

-125.5 

Coil Airfl 
(cfm) 
2,023 

0 
0 
0 
0 
0 

Ent 
Oeg F 
68 
0 
0 
0.0 
0.0 
0 

Lvg 
Deg F 
125.0 

0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Codling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- . -TEMPERATURES. (F)- 
Heating 

0 
0 

2,023 
0 

2,023 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.56 
-34.93 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
125.0 
46.3 
68.0 
68.C 
68.0 
0.0 
0.0 
O.C 
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BUILDING U-VALUES - ALTERNATIVE 3 
COMBINED E-COS 

BUILDING  U-VALUES 

— Room U-Val ues —- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 CHAPLIN-CLASS RM 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 84.0 18.30 
2 SM CKAPEL-CLASS 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 76.5 16.69 
3 ASSEMBLY 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 76.9 16.63 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 78.7 17.12 
4 NAVE 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 

Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.082 0.560 0.573 l.OCO o.coo 73.6 17.28 
5 CLASS RM 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 82.3 18.08 
6 CLASS RM 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 85.6 18.75 
7 VESTIBULE 0.000 0.000 0.000 0.000 0.027 0.560 0.573 l.OCO 0.297 63.1 14.15 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.560 0.573 1.000 0.297 83.2 18.28 
System 1 Total/Ave. 0.100 0.000 0.000 0.000 0.045 C.560 0.573 1.000 0.297 79.7 17.43 

4 NAVE 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 
Zone 2 Total/Ave. 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 
System 2 Total/Ave. 0.100 0.000 0.000 0.000 0.082 0.560 0.573 1.000 0.000 78.6 17.28 

8 MECH RM-CORRIDOR 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0.297 73.3 16.07 ■ 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0.297 73.3 16.07 

System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 1.000 0,297 73.3 16.07 

Building 0.100 0.000 0.000 0.000 0.052 0.560 0.573 1.000 0.297 78.4 17.18 
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Floor Total Exposed 

Numb sr of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupl icate Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (*) (sqft) 

1 CHAPLIN-CLASS RM 1 j 1,700 1,700 0 0 0 0 1,950 341 22 1,192 

2 . SM CHAPEL-CLASS 1 1 2,274 2,274 0 0 0 0 2,550 403 23 1,376 

.3 ASSEMBLY 1 1 2,063 2,063 0 0 0 0 1,892 328 20 1,310 

Zone    1 Total/Ave. 6,037 0 0 0 0 6,392 1,071 22 3,878 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone    2 Total/Ave. 4,935 350 0 0 0 5,356 1,933 38 3,248 

5 CLASS RM 1 1 1,310 1,310 0 0 0 0 1,806 181 18 850 

6 CLASS RM 1 1 1,664 1,664 0 0 0 0 2,226 219 16 1,160 

7 VESTIBULE 1 1 
1 128 128 0 0 0 0 198 192 80 48 

Zone    3 Total/Ave. 3,102 0 0 0 0 4,230 592 22 2,058 

System   1 Total/Ave. 14,074 350 0 0 0 15,978 3,646 28 9,184 

4 NAVE 1 1 4,935 4,935 350 0 0 0 5,356 1,983 38 3,248 

Zone    2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

System   2 Total/Ave. 4,935 350 0 0 0 5,356 1,983 38 3,248 

8 HECH RM-CORRIDOR 1 1 3,593 3,593 0 0 0 0 3,593. 0 0 2,000 

Zone    4 Total/Ave. 3,593 0 0 0 0 3,593 0 0 2,000 

System   3 Total/Ave. 3,593 0 0 -0 0 3,593 0 0 2,000 

Building 22,602 700 0 0 0 24,927 5,630 28 14,431 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
COMBINED ECOS 

9 0 

0.052 Overall Roof U-Value   : 

H H H L I 0 1 5 

(Btu/Hr/Sq Ft/F) 

Overall Wall U-Value : 0.877 (Btu/Hr/Sq Ft/F) 

Overall Building U-Value : 0.420 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

3.35 (Btu/Hr/Sq Ft) 
49.04 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
COMBINED ECOS 

SYSTEM  LOAD PROFILE 

System Totals 

Percent — Cooling Load Heating Load Cooling Airflow  
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (I) (Btuh) (*) (Cfn) {%) 

0-5 4.6 22 199 -73,912 49 1,265 2,344.5 53 3,372 
5 -. 10 9.2 23 208 -147,823 7 190 4,689.1 0 0 
10-15 13.7 12 109 -221,735 - 6 157 7,033.6 0 0 
15 - 20 18.3 10 93 -295,647 5 140 9,378.1 14 856 
20 - 25 22.9 11 101 -369,559 2 45 11,722.6 18 1,160 
25 - 30 27.5 5 46 -443,470 0 4 14,067.2 0 0 

30 - 35 32.C 4 36 -517,382 15 390 16,411.7 0 0 

35 - 40 36.6 0 4 -591,294 0 0 18,756.2 0 0 

40 - 45 41.2 0 4 -665,206 0 6 21,100.8 0 0 

45 - 50 45.8 0 0 -739,117 0 0 23,445.3 0 0 

50 - 55 50.4 0 0 -813,029 3 89 25,789.8 0 0 

55 - 60 54.9 0 0 -886,941 4 112 28,134.3 0 0 

60 - 65 59.5 2 22 -960,853 2 42 30,478.9 0 0 

65 - 70 64.1 7 60 -1,034,764 1 17 32,823.4 3 168 

70 - 75 68.7 2 15 -1,108,676 0 4 35,167.9 4 266 

75 - 80 73.3 2 20 -1,182,583 2 54 37,512.5 .. 0 0 

80 - 85 77.8 0 0 -1,256,500 1 37 39,857.0 0 0 

85 - 90 82.4 1 5 -1,330,411 1 20 42,201.5 8 504 

90 - 95 87.0 0 0 -1,404,323 0 0 44,546.0 0 0 

95 - 100 91.6 0 0 -1,478,235 0 0 46,890.6 0 0 

Hours Off 0.0 0 7,838 0 0 6,188 0.0 0 2,434 

Heating Airflow 

Cap. Hours Hours 

(Cfn) (*) 

0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
5.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 "■■;*';.'.'•'. ;
; 

COMBINED ECOS :,::: " ,^ 

—- - BUILDING  TEMPERATURE PROFILES -  

Temperature   - -  Zone Number  """""" 
Range     12   3   2   4 .'•:.' 

(F) 

• 

Max. Temp. 88.7 97.2 98.5 97.4 89.5 
Mo./Hr. 7 21 7 23 7 23 7 23 7 24 
Day Type 4 1 1 1 1 

Above 100 0 0 0 0 0 
95 - 100 0 45 408 45 0 
90 - 95 0 55G 440 0 
85 - 90 319 1,056 820 1,026 972 
80 - 85 1,303 1,359 813 1,395 1,316 
75 - 80 2,050 669 43S 773 1,001 
70 - 75 150 175 340 175 383 
65 - 70 1,942 1,480 535 1,485 1,939 
60 - 65 1,286 950 928 945 1,473 
55 - 60 599 636 553 642 712 
50 - 55 445 927 946 921 964 
Below 50 666 913 1,735 913 0 

Min. Te!sp. 37.6 39.5 37.7 39.5 54.9 
Mo./Hr. 2 7 2 6 2 12 2 6 2 8 

Day Type 5 4 4 4 3 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
COMBINED ECOS 

MONTHLY  ENERGY CONSUHPTIO 

ELEC DEMAND GAS GAS DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (ku) (Therm) (Thrn/hr) 

8,099 33 1,911 15 
7,366 ii 1,718 15 
6,818 33 1,280 15 
5,311 33 310 10 
5,661 61 0 0 
9,950 100 0 0 
12,337 114 0 0 
10,197 100 0 0 
5,009 87 0 0 
5,594 33 288 10 
6,523 33 1,101 13 
7,264 33 1,693 15 

Month 

Jan 
Feb 
March 
April 
Kay 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 90,128     114   8,300     15 

Building Energy Consumption :   50,330 (Btu/Sq Ft/Year)       Floor Area :    22,602 (Sq Ft) 
Source Energy Consumption =   79,487 (Btu/Sq Ft/Year) 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   37 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
COMBINED ECOS 

EQUIPMENT     ENERGY     CONSUHPTIO 

Ref Equip - Mon thly Con; sumption 

Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2433 2176 2512 2275 2473 2413 2334 2512 2275 2473 2393 2334 28,602 

PK 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10,3 10.3 10.3 10.3 10.3 10.3 

1 MISC LD 

ELEC 0 0 0 0 -0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 «ISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TK20 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 «ISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1122L AIR-CLD RECIP >55 TONS 

ELEC 0 0 0 0 916 3863 5946 3917 664 0 0 0 15,307 

PK 0.0 0.0 0.0 0.0 27.6 60.9 73.0 60.9 49.3 0.0 0.0 0.0 73.0 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 82 420 725 446 63 0 0 . 0 1,737 

PK 0.0 0.0 0.0 0.0 2.5 8.0 9.5 8.0 7.0 0.0 0.0 0.0 9.5 

1 EQ5001 CHILLED WATER PUMP C.\ /. 
ELEC 0 0 0 0 671 1760 1805 1775 597 0 0 0 6,607 

PK 0.0 0.0 0.0 0.0 7.5 7.5 7.5 7.5 7.5 0.0 0.0 0.0 7.5 

1 EQ5313 CONTROLS ^ 

ELEC 0 0 0 0 27 71 73 71 24 0 0 0 266 

PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4372 UNIT VENTILATOR FAN 

ELEC 1167 1038 1175 1083 1171 1131 1122 1175 1083 1171 1162 1122 13,600 

PK 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 

2 EQ4003 FC CENTRIF. FAN C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 -, ', 
COMBINED ECOS 

ELEC 341 296 300 304 320 292 332 300 304 320 361 332 3,803 

PK 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 

1 E82001 GAS FIRE TUBE HOT h STEP, 
GAS 1911 1718 1280 310 0 0 0 0 0 288 1101 1693 8,300 

PK 15.3 15.3 15.0 10.1 0.0 0.0 0.0 0.0 0.0 10.0 13.2 15.3 15.3 

1 EQ5020 HEAT WATER CI RC. PUMP C.V. 
ELEC 3177 29« 2163 1260 0 0 0 0 0 1245 1991 2655 15,436 

PK 7.5 7.5 7.5 7.5 0.0 0.0 0.0 0.0 0.0 7.5 7,5 7.5 7.5 

1 --EQ5240 BOILER FORCED DRAFT FAN 
ELEC 769 713 523 305 - 0 0 0 0 0 301 482 643 3,736 

PK 1.8 1.8 1.8 1.8 0.0 0.0 0.0 0.0 0.0 1.8 1.8 1.8 1.8 

1 EQ5307 BOIL ER CONTRO C 

ELEC 213 198 145 84 0 0 0 0 0 84 133 178 1,035 

PK 0.5 0.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 'i; \w - 
COMBINED ECOS ■ "■",..■-■■•■ \-- 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value   113.6 (kW) 
Yearly Time of Peak 11 (hr) 7 (mo) 

Hour 11 Honth 7 

Eqp, Utility Percnt 
■Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   [%) 

Cooling Equipment 

1 EQ1122L AIR-CLD RECIP >55 TONS 90.3 79.49 

Sub Total 90.3 79.49 

Sub Total 0.0 0.00 

Air Moving Equipment 

' 1 SUMMATION Of FAN ELECTRICAL DEMAND 
2 SUMMATION OF FAN ELECTRICAL DEMAND 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Hisc Equipient 

Sub Total 

Grand Total 

9.0 7.90 

4.1 3.57 

13.0 11.46 

0.0 0.00 

10.3 9.04 
0.0 0.00 
0.0 0.00 

10.3 9.04 

113.6 100.00 



Building 901 

Trace Input File 

933702 



CONTENTS OF : E:\CB901.TM 
LINE # —  

1 JOB - 1 
2 01/ENERGY SAVINGS OPPORTUNITY STUDY 
3 01/CARLISLE BARRACKS, PA 
4 01/DEPARTMENT OF THE ARMY 
5 01/BENATEC ASSOCIATES 
6 01/BUILDING 901 
7 08/CARLISLE 
8 09/MAY/SEP////APR/OCT 
9 10/CLTD-CLF 

10 11///ZONE 
11 LOAD - 1 
12 19/1/BASE BUILDING 
13 20/1/1/LOCKER S MAINTNC/736/1/2/0//9 . 3 
14 20/2/1/CART MAINTENANCE/1000/1/2/0//8.6 
15 20/3/1/LOCKER ROOM/714/l/2/0/ /9.3 
16 20/4/2/OLD PRO SHOP/389/l(2 / .7 / /9 . 3 
17 20/5/2/NEW PRO SHOP/600/l/2/0//8 . 6 
18 20/6/2/LOUNGE/1308/1/2/0//11 
19 20/7/3/TOILETS, LOCKERS/775/l/2/0//10 
20 20/8/4/OFFICE/145/1/2/0//9.3 
21 20/9/5/STAIRS/169/1/2/0//20 
22 21/M////CBGHTX///CBGHTX 
23 22/2/1/YES////192 
24 22/5/1/YES////192 
25 22/6/1/NO/41/16//193/270/72 
26 22/6/2/NO/41/16//193/90/72 
27 22/7/1/YES////15 4 
28 22/9/1/YES////154 
29 24/1/1/32/8.5//139/90 
30 24/1/2/23/8.5//139/180 
31 24/2/1/37/7//194/0 
32 24/2/2/27/7//194/90 
33 24/3/1/15/8.5//139/270 
34 24/4/1/11/8.5//195/270 
35 24/5/1/19/7.25//196/270 
36 24/5/2/30/7.25//196/0 
37 24/6/1/31/11//197/180 
38 24/6/2/41/9//197/270 
39 24/6/3/3O/11//197/0 
40 24/7/1/23/8.5//139/0 
41 24/7/2/32/8.5//139/90 
42 24/7/3/26/8.5//139/180 
43 25/1/1/3.5/2/2/.81/.64 
44 25/2/1/3.5/1.2/4/.81/.64 
45 25/3/1/3.5/2/2/.81/.64 
46 25/4/1/15.75/1/1/.81/.64 
47 25/5/2/81/1/1/.81/.64 
48 25/6/1/42.7/1/1/.81/.64 
49 25/6/2/17.4/1/4/.81/.64 
50 25/6/3/195/1/1/1.04/.95 
51 25/7/1/28.6/1/1/.81/.64 
52 25/7/2/3.5/1.75/2/.81/.64 
53 25/7/3/3.5/1.75/2/.81/.64 
5 4 26/M/CBGHPSL/CBGHPSL/0FF//0FF/CBGHCLG/CBGHHTG/0FF/CBGHP&L/0FF 
5 5 2 7/M/32 4/SF-PERS/315./325/1.5/UATT-SF/INCAND 
56 29/1///////1.16/CFM-SF 
57 29/2///////1.16/CFM-SF 
58 29/3///////.45/CFM-SF 



CONTENTS OF : E:\CB901.TM 
LINE tt   

59 29/4/////.45/CFM-SF/.45/CFM-SF 
6 0 29/5/////.45/CFM-SF/.45/CFM-SF 
61 29/6/////1.16/CFM-SF/1.16/CFM-SF 
62 29/7///////.45/CFM-SF 
6 3 29/8/////.45/CFM-SF/.45/CFM-SF 
64 29/9///////.45/CFM-SF 
65 30/1///1086/CFM/////1000/CFM 
66 30/2///1200/CFM 
67 3O/3///315/CFM/////700/CFM 
68 30/4/1.11/CFM-SF 
69 30/5/1.11/CFM-SF 
70 30/6/2000/CFM 
71 30/7 
72 30/8/150/CFM 
73 30/9///600/CFM 
74 31/3/1/44/8.5//198/PRORATED 
75 SYSTEM - 1 
76 39/1/BASE BUILDING 
77 40/1/SZ 
78 41/1/2/2/4/4 
79 42/1/.15 
80 45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
81 40/2/RAD 
82 41/2/2/3 
83 42/2 
8 4 45/2/0FF/0FF/0FF/0FF/0FF/CBGHHTG/0FF/0FF/0FF/0FF 
85 40/3/UH 
86 41/3/1/1/5/5 
87 42/3//.1////.125 
8 8 45/3/0FF/0FF/0FF/0FF/0FF/CBGHHTG/0FF/0FF/0FF/0FF 
89 EQUIPMENT - 1 
90 59/1/CARLISLE///BASE BUILDING 
91 60/1/1/PKPLANT/l/l 
92 62/1/EQ1161/3/39/MBH 
93 65/1/1//2/3 
94 67/1/EQ2005/1/.17/HP 
95 69/1/EQ40O3 
96 69/2 
97 69/3 
98 LOAD - 2 
99 19/2/WALL £ ROOF INSULATION 

100 20/1/1/LOCKER & MAINTNC/736/1/2/0//9.3 
101 20/2/1/CART MAINTENANCE/1000/1/2/O//8.6 
102 20/3/1/LOCKER ROOM/714/1/2/0//9.3 
103 20/4/2/OLD PRO SHOP/389/l/2/.7//9.3 
104 20/5/2/NEW PRO SHOP/600/l/2/0//8.6 
105 20/6/2/LOUNGE/1308/1/2/0//11 
106 20/7/3/TOILETS, LOCKERS/775/l/2/0//10 
107 20/8/4/OFFICE/145/1/2/0//9.3 
108 20/9/5/STAIRS/169/1/2/0//20 
109 21/M////CBGHTX///CBGHTX 
110 22/2/1/YES////192 
111 22/5/1/YES////192 
112 22/6/1/NO/41/16//120/270/72 
113 22/6/2/N0/41/16//120./90/72 
114 22/7/1/YES////162 
115 22/9/1/YES////162 
116 24/1/1/32/8.5//121/90 



CONTENTS OF : E:\CB901.TM 
LINE #   
117 24/1/2/23/8.5//121/180 
118 24/2/1/37/7//194/0 
119 24/2/2/27/7//194/90 
120 24/3/1/15/8.5//121/270 
121 24/4/1/11/8.5//122/270 
122 24/5/1/19/7.25//123/270 
123 24/5/2/30/7.25//123/0 
124 24/6/1/31/11//124/180 
125 24/6/2/41/9//124/270 
126 24/6/3/30/11//124/0 
127 24/7/1/23/8.5//121/0 
128 24/7/2/32/8.5//121/90 
129 24/7/3/26/8.5//121/180 
130 25/1/1/3.5/2/2/.81/.64 
131 25/2/1/3.5/1.2/4/.81/.64 
132 25/3/1/3.5/2/2/.81/.64 
133 25/4/1/15.75/1/1/.81/.64 
134 25/5/2/81/1/1/.81/.64 
135 25/6/1/42.7/1/1/.81/.64 
136 25/6/2/17.4/1/4/.81/.64 
137 25/6/3/195/1/1/1.04/.95 
138 25/7/1/28.6/1/1/.81/.64 
139 25/7/2/3.5/1.75/2/.81/.64 
140 25/7/3/3.5/1.75/2/.81/.64 
141 26/M/CBGHPSL/CBGHP&L/0FF//0FF/CBGHCLG/CBGHHTG/0FF/CBGHPSL/0FF 
142 27/M/32 4/SF-PERS/315/325/1.5/WATT-SF/INCAND 
143 29/1///////1.05/CFM-SF 
144 29/2///////1.05/CFM-SF 
145 29/3///////.41/CFM-SF 
146 29/4/////.41/CFM-SF/.41/CFM-SF 
147 29/5/////.41/CFM-SF/.41/CFM-SF 
148 29/6/////1.05/CFM-SF/1.05/CFM-SF 
149 29/7///////.41/CFM-SF 
150 29/8/////.41/CFM-SF/.41/CFM-SF 
151 29/9///////.41/CFM-SF 
152 30/1///1086/CFM/////1000/CFM 
153 30/2///1200/CFM 
154 30/3///315/CFM/////700/CFM 
155 30/4/1.11/CFM-SF 
156 30/5/1.11/CFM-SF 
157 30/6/2000/CFM 
158 30/7 
159 30/8/150/CFM 
160 30/9///600/CFM 
161 31/3/1/44/8.5//198/PR0RATED 
162 SYSTEM - 2 
163 39/2/WALL S ROOF INSULATION 
164 40/1/S2 
165 41/1/2/2/4/4 
166 42/1/.15 
167 45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
168 40/2/RAD 
169 41/2/2/3 
170 42/2 
171 45/2/0FF/0FF/0FF/0FF/0FF/CBGHHTG/0FF/0FF/0FF/0FF 
172 40/3/UH 
173 41/3/1/1/5/5 
174 42/3//.1////.125 



CONTENTS OF : E:\CB901.TM 
LINE #   
175 45/3/OFF/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 
176 EQUIPMENT - 2 
177 59/2/CARLISLE///WALL & ROOF INSULATION 
178 60/1/1/PKPLANT/l/l 
179 62/1/EQ1161/3/39/MBH 
180 65/1/1//2/3 
181 67/1/EQ2005/1/.17/HP 
182 69/1/EQ4003 
183 69/2 
184 69/3 
185 LOAD - 3 
186 19/3/00UBLE GLAZED WINDOWS 
187 20/1/1/LOCKER S MAINTNC/736/I/2/0//9 . 3 
188 20/2/1/CART MAINTENANCE/10O0/l(2/0/ /8 . 6 
189 20/3/1/LOCKER ROOM/714/l/2/0//9.3 
190 20/4/2/OLD PRO SHOP/389/l/2/ . 7//9 . 3 
191 20/5/2/NEW PRO SHOP/600/I/2/0 //8 . 6 
192 20/6/2/LOUNGE/1308/1/2/0//11 
193 20/7/3/TOILETS, LOCKERS/775/l/2/0/ /l0 
194 20/8/4/OFFICE/145/1/2/0//9.3 
195 20/9/5/STAIRS/169/1/2/0//20 
196 21/M////CBGHTX///CBGHTX 
197 22/2/1/YES////192 
198 22/5/1/YES////192 
199 22/6/1/NO/41/16//193/270/72 
200 22/6/2/N0/41/16//193/90/72 
201 22/7/1/YES////154 
202 22/9/1/YES////154 
203 24/1/1/32/8.5//139/90 
204 24/1/2/23/8.5//139/180 
205 24/2/1/37/7//194/0 
206 24/2/2/27/7//194/90 
207 24/3/1/15/8.5//139/270 
208 24/4/1/11/8.5//195/270 
209 24/5/1/19/7.25//196/270 
210 24/5/2/30/7.25//196/0 
211 24/6/1/31/11//197/180 
212 24/6/2/41/9//197/270 
213 24/6/3/30/11//197/0 
214 24/7/1/23/8.5//139/0 
215 24/7/2/32/8.5//139/90 
216 24/7/3/26/8.5//139/180 
217 25/1/1/3.5/2/2/.30/.55 
218 25/2/1/3.5/1.2/4/.30/.55 
219 25/3/1/3.5/2/2/.30/.55 
220 25/4/1/15.75/1/1/.30/.55 
221 25/5/2/81/1/1/.30/.55 
222 25/6/1/42.7/1/1/.30/.55 
223 25/6/2/17.4/1/4/.30/.55 
224 25/6/3/195/1/1/.30/.55 
225 25/7/1/28.6/1/1/.30/.55 
226 25/7/2/3.5/1.75/2/.30/.55 
227 25/7/3/3.5/1.75/2/.30/.55 
228 26/M/CBGHPSL/CBGHPSL/0FF//OFF/CBGHCLG/CBGHHTG/0FF/CBGHP&L/OFF 
229 2 7/M/324/SF-PERS/315./325/1 . 5 /WATT-S F /INC AND 
230 29/1///////.970/CFM-SF 
231 29/2///////.970/CFM-SF 
232 29/3///////.38/CFM-SF 



CONTENTS OF : E:\CB901.TM 
LINE 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

29/ 
29/ 
29/ 
29/ 
29/ 
29/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
30/ 
31/ 
SYS 
39/ 
40/ 
41/ 
42/ 
45/ 
40/ 
41/ 
42/ 
45/ 
40/ 
41/ 
42/ 
45/ 
EQU 
59/ 
60/ 
62/ 
65/ 
67/ 
69/ 
69/ 
69/ 
LOA 
19/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
20/ 
21/ 
22/ 
22/ 
22/ 
22/ 
22/ 
22/ 
24/ 

4//// 
5//// 
6//// 
7//// 
8//// 
9//// 
1///1 
2///1 
3///3 
4/1.1 
5/1.1 
6/200 
7 
8/150 
9///6 
3/1/4 
TEM - 
3/DOU 
1/SZ 
1/2/2 
1/. 15 
1/CBG 
2/RAO 
2/2/3 
2 
2/OFF 
3/UH 
3/1/1 
3//.1 
3/OFF 
I P M E N 
3/CAR 
1/1/P 
1/EQ1 
1/1// 
1/EQ2 
1/EQ4 
2 
3 
D - 4 
4/WEA 
1/1/L 
2/1/C 
3/1/L 
4/2/0 
5/2/N 
6/2/L 
7/3/T 
8/4/0 
9/5/S 
M//// 
2/1/Y 
5/1/Y 
6/1/N 
6/2/N 
7/1/Y 
9/1/Y 
1/1/3 

/.38/C 
/.38/C 
/.970/ 
///.38 
/.38/C 
///.38 
086/CF 
200/CF 
15/CFM 
1/CFM- 
1/CFM- 
0/CFM 

/CFM 
00/CFM 
4/8.5/ 
3 

BLE GL 

FM-S 
FM-S 
CFM- 
/CFM 
FM-S 
/CFM 
M/// 
M 
//// 
SF 
SF 

F/.38/CFM-SF 
F/.38/CFM-SF 
SF/.970/CFM-SF 
-SF 
F/.38/CFM-SF 
-SF 
//1000/CFM 

/700/CFM 

/198/PRORATED 

A ZED WINDOWS 

/4/4 

HCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 

/5/5 
////.i: 
/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 
T - 3 
LISLE/, 
K P L A N T , 
161/3/: 
2/3 
005/1/ 
003 

.25 

//DOUBLE GLAZED WINDOWS 
71/1 
' 3 9 / M B H 

17/HP 

THERST 
OCKER 
ART MA 
OCKER 
LD PRO 
EW PRO 
OUNGE/ 
OILETS 
FFICE/ 
TAIRS/ 
CBGHTX 
ES//// 
ES//// 
0/41/1 
0/41/1 
ES//// 
ES//// 
2/8.5/ 

RIP 
S MA 
INTE 
ROOM 
SHO 
SHO 

1308 
, LO 
145/ 
169/ 
///C 
192 
192 
6//1 
6//1 
154 
154 
/139 

& CAULKING 
INTNC/7 36/1/2/0//9.3 
NANCE/1000/1/2/0//8.6 
/714/1/2/0//9.3 
P/389/1/2/.7//9.3 
P/600/1/2/0//8.6 
/1/2/0//11 
CKERS/775/1/2/0//10 
1/2/0//9.3 
1/2/0//20 
BGHTX 

93/270/72 
93./90/72 

/90 



CONTENTS OF : E:\C8901.TM 
LINE #   
291 24/1/2/23/8.5//139/180 
292 24/2/1/37/7//194/0 
293 24/2/2/27/7//194/90 
294 24/3/1/15/8.5//139/270 
295 24/4/1/11/8.5//195/270 
296 24/5/1/19/7.25//196/270 
297 24/5/2/30/7.25//196/0 
298 24/6/1/31/11//197/180 
299 24/6/2/41/9//197/270 
300 24/6/3/30/11//197/0 
301 24/7/1/23/8.5//139/0 
302 24/7/2/32/8.5//139/90 
303 24/7/3/26/8.5//139/180 
304 25/1/1/3.5/2/2/.81/.64 
305 25/2/1/3.5/1.2/4/.81/.64 
306 25/3/1/3.5/2/2/.81/.64 
307 25/4/1/15.75/1/1/.81/.64 
308 25/5/2/81/1/1/.81/.64 
309 25/6/1/42.7/1/1/.81/.64 
310 25/6/2/17.4/1/4/.81/.64 
311 25/6/3/195/1/1/1.04/.95 
312 25/7/1/28.6/1/1/.81/.64 
313 25/7/2/3.5/1.75/2/.81/.64 
314 25/7/3/3.5/1.75/2/.81/.64 
315 26/M/CBGHP5L/CBGHP&L/OFF//OFF/CBGHCLG/CBGHHTG/0FF/CBGHP&L/0FF 
316 27/M/32 4/SF-PERS/315/325/1.5/WATT-SF/INCAND 
317 29/1///////.770/CFM-SF 
318 29/2///////.770/CFM-SF 
319 29/3///////.30/CFM-SF 
320 29/4/////.30/CFM-SF/.30/CFM-SF 
321 29/5/////.30/CFM-SF/.30/CFM-SF 
3 22 2 9/6/////.770/CFM-SF/.7 70/CFM-SF 
323 29/7///////.30/CFM-SF 
324 29/8/////.30/CFM-SF/.30/CFM-SF 
325 29/9///////.30/CFM-SF 
326 30/1///1086/CFM/////1000/CFM 
327 30/2///1200/CFM 
328 30/3///315/CFM/////700/CFM 
329 30/4/1.11/CFM-SF 
330 30/5/1.11/CFM-SF 
331 30/6/2000/CFM 
332 30/7 
333 30/8/150/CFM 
334 30/9///600/CFM 
335 31/3/1/44/8.5//198/PRORATED 
336 SYSTEM - 4 
337 39/4/WEATHERSTRIP £ CAULKING 
338 40/1/SZ 
339 41/1/2/2/4/4 
340 42/1/.15 
341 45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
342 40/2/RAD 
343 41/2/2/3 
344 42/2 
345 45/2/OFF/OFF/OFF/OFFyOFF/CBGHHTG/OFF/OFF/OFF/OFF 
346 40/3/UH 
347 41/3/1/1/5/5 
348 42/3//.1////.125 



CONTENTS OF : E:\CB901.TM 
LINE #   
349 45/3/OFF/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 
350 EQUIPMENT - 4 
351 59/4/CARLISLE///WEATHERSTRIP & CAULKING 
352 60/1/1/PKPLANT/l/l 
353 62/1/EQ1161/3/39/MBH 
354 65/1/1//2/3 
355 67/1/EQ2005/1/.17/HP 
356 69/1/EQ4003 
357 69/2 
358 69/3 



CONTENTS OF : E:\CB901B.TM 

* 

LINE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB 
01/E 
01/C 
01/0 
01/B 
01/B 
08/C 
0 9 /M 
10/C 

11// 
LOAD 
19/1 
20/1 
20/2 
20/3 
20/4 
20/5 
20/6 
20/7 
20/8 
20/9 
21/M 
22/2 
22/5 
22/6 
22/6 
22/7 
22/9 
24/1 
24/1 
24/2 
24/2 
24/3 
24/4 
24/5 
24/5 
24/6 
24/6 
24/6 
24/7 
24/7 
24/7 
25/1 
25/2 
25/3 
25/4 
25/5 
25/6 
25/6 
25/6 
25/7 
25/7 
25/7 
26/M 
27/M 
29/1 
29/2 
29/3 

- 1 
NERGY 
ARLISL 
EPARTM 
ENATEC 
UILDIN 
ARLISL 
AY/SEP 
LTD-CL 
/ZONE 
- 1 
/COMBI 
/1/LOC 
/1/CAR 
/1/LOC 
/2/0L0 
/2/NEW 
/2/LOU 
/3/TOI 
/4/OFF 
/5/STA 
////CB 
/1/YES 
/1/YES 
/1/NO/ 
/2/NO/ 
/1/YES 
/1/YES 
/1/321 
/2/23/ 
/1/37/ 
/2/27/ 
/1/15/ 

/l/ll/ 
/1/19/ 
/2/30/ 
/1/31/ 
/2/41/ 
/3/30/ 
/1/23/ 
/2/32/ 
/3/26/ 
/1/3.5 
/1/3.5 
/1/3.5 
/1/15. 
/2/81/ 
/1/42. 
12111. 
/3/195 
/1/28. 
/2/3.5 
/3/3.5 
/CBGHP 
/324/S 

////// 
////// 
////// 

SAVINGS OPPORTUNITY STUDY 
E BARRACKS, PA 
ENT OF THE ARMY 
ASSOCIATES 

G 901 
E 
////APR/OCT 
F 

NED E 
KER £ 
T MAI 
KER R 
PRO 
PRO 

NGE/1 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 901 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (dag) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May To September 
System Simulation Period: January    To December 
Cooling Load Methodology: CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 11:27: 9      1/17/94 
Dataset Name: CB901 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfi) 

—' Main - 
Heating 
Airflow 

(Cfi) 

Return 
Airflow 

(Cfi) 

Exhaust 
Airflow 

(Cfi) 

Auxil. 
Supply 
Airflow 

(Cfi) 

Room 
Exhaust 
Airflow 

(Cfi) 

1 SZ 
2 RAD 
3 UH 

Totals 

3,248 
0 

.0 
3,248 

3,357 
0 

3,201 
6,558 

4,765 
0 
0 

4,765 

1,408 
1,718 
1,119 
4,246 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 SZ 
2 RAD 
3 UH 

Totals 

8.8 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

-200,649 
-197,443 
-103,545 
-501,637 

-200,649 
-197,443 
-103,545 
-501,637 

The building peaked at hour 14 month 7 with a capacity of   8.8 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

 E N G I N E E R I N G CHECKS 

Percent  Cool ing  — Heating — 
Systeu Main/ System Outside Cfi/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 0.00 1.33 367.3 276.2 43.45 1.37 -82.17 2,442 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -64.27 3,072 
3 Main UH 0.00 0.00 0.0 0.0 0.00 1.22 -39.54 2,619 
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System   1 Peak SZ - SINGLE ZONE 

«m******************** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 74/105.0 * OADB: 91 * OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (t) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 6,983 0 6,983 6.58 * 11,443 15.38 * -14,585 -14,585 7.34 
Glass Solar 11,853 0 11,853 11.17 * 14,618 19.64 * 0 0 0.00 
Glass Cond 4,849 .0 4,849 4.57 * 4,960 6.67 * -24,753 -24,753 12.47 
Nail Cond 6,730 27 6,756 6.37 * 10,410 13.99 * -20,341 -20,455 10.30 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 59,314 59,314 55.90 * 22,158 29.77 * -98,085 -98,085 49.40 
Sub Total-) 89,728 27 89,755 84.59 * 63,590 85.45 * -157,763 -157,877 79.51 

Internal Loads * * 
Lights 11,334 0 11, 334 10.68 * 8,954 12.03 * 0 0 0.00 
People 4,560 4,560 4.30 * 1,791 2.41 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 15,893 0 0 15,893 14.98 * 10,745 14.44 * 0 0 0.00 

Ceiling Load 222 -222 0 0.00 * 93 0.13 * -453 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 462 0.44 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing -6 -6 -0.01 * -6 -0.01 * -40,690 -40,690 20.49 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand 'Total") 
! 

105,837 -195 0 106, 103 100.00 * 74,422 100.00 * -198,906 -198,567 

-ADCAC—_ 

100.00 

i 

Total Capacity Sens Cap. Coil Airfl   Enterinc DB/NB/HR Leaving DB/WB/HR Gross Total Glass (sf; W 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor   2,442 

Main Clg   8.8 106.1 68.1 3,248 75.2 63.1  69.0 53.8 51.8 55.5 Part 0 
Aux Clg   0.0 
Opt Vent   0.0 

0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 ExFlr 0 
0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof    1,912 0  0 

Totals 8.8 106.1 

ffiTi err c 

Wall    1, 489     404 27 

-TEMPERATURES (F)— -HiKrLUflo vuiii; .nuiiitLiunu tncn\o— 

Capacity Coil A] rfl  Ent Lvg Type Cooling Heating   Clg * OA 0.0 Type  Clg Htg 
(Mbh) (cfa)  Deg F Deg F Vent 0 0  Clg Cfu/Sqft 1.33  SADB   53.9 122.5 

Main Ht g   -200.6 3,357  67.5 122.5 Infil 1,408 1,408  Clg Cfm/Ton 367.32  Plenun  76.8 64.3 
Aux Htg    0.0 0   0.0 0.0 Supply 3,248 3,357  Clg Sqft/Ton 276.18  Return  75.2 67.5 
Preheat    -0.0 3,248  67.5 53.8 Mincfm 0 0  Clg Btuh/Sqft 43.45  Ret/OA  75.2 67.5 
Reheat!     0.0 0   0.0 0.0 Return 3,248 3,357  No People 8  Runarnd 75.0 68.0 
Humidif1     0.0 0   0.0 0.0 Exhaust 0 0  Htg * OA 0.0  Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.37  Fn BldTD  0,0 0.0 
Total -200.6 Auxil 0 0  Htg Btuh/SqFt -82.17  Fn Frict 0.1 0.0 
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System Block RAD RADIATION 

************************* COOLING COIL PEAK ************************** 

Peaked at Time -)      Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Nail Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand 'Total—) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

.0 
0 

Ret.' Air 
Latent 
(Btuh) 

0 0 
0 0 
0 
0 0 

0 
0 

0 0 
0 0 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

***** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 
0AD6: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-17,425 
0 

-27,600 
-32,718 

0 
0 

-119,663 
-197,406 

0 
0 
0 
0 

-5,443 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-17,425 
0 

-27,600 
-32,756 

0 
0 

-119,663 
-197,443 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
8.83 
0.00 
13.98 
16.59 
0.00 
0.00 

60.61 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-202,849  -197,443  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving D8/WB/HR   Gross Total   Glass (sf) (t) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

1 (Mbh) 
Main Htg -197.4 
Aux Htjg 0.0 
Preheat 0.0 
Reheatj 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total -197.4 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(cfm) 

--HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

Deg F 
0 0.0 
0 0.0 
0   0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,718 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Hall 

3,072 
0 
0 

2,687 
2,177 

0  0 
457  21 

-ENGINEERING CHECKS-  --TEMPERATURES (F)— 
Clg % OA 
Clg Cfi/Sqft 
Clg Cfni/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SAD8 
Plenu« 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0 
0 
0 
0 
0. 

Htg 
68.1 
23.8 
68.0 
68.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt  -64.27  Fn Frict 0.0  0.0 
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System Block UH - UNIT HEATERS 

ZZ™?™"*ttttU miZnm\Plll" ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK Peaked at Time 
Outside Air -> 

Mo/Hr: 
OADB/WB/HR 

0/ 0 
0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Hall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total:--) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand 'Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

.0 
0 

Ret.' Air 
Latent 
(Btuh) 

0 0 
0 0 
0 
0 0 

0 
0 

0 0 
0 0 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-3,002 
0 

-2,402 
-20,183 

0 
0 

-77,958 
-103,545 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-3,002 
0 

-2,402 
-20,183 

0 
0 

-77,958 
-103,545 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

******** 

Percnt 
Of Tot 

W 
0.00 
0.00 
2.90 
0.00 
2.32 
19.49 
0.00 
0.00 

75.29 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-103,545  -103,545  100.00 

Total Capacity 

Main Clg 
Aux CJg 
Opt Vent 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

 COOLING COIL SELECTION  
Sens Cap. Coil Airfl   Entering DB/WB/HR 

(Mbh) 
0.0 
0.0 
0.0 

cfm) Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Leaving DB/WB/HR   Gross Total 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

-AREAS  
Glass 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Nail 

2,619 
374 

0 
1,169 
1,043 

:sf) (*) 

0 
45 

-HEATING COIL SELECTION- 

Main Htg 
Aux Ht;g 
Preheat 
Reheat i 
Humidif 
Opt Vent 
Total ' 

Capacity 
(Mbh) 
-103.5 

0.0 
0.0 
0.0 
0.0 
0.0 

-103.5 

Coil Airfl 
(cfm) 
3,201 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
97.7 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,119 
3,201 

0 
3,201 

0 
0 
0 

ENGINEERING CHECKS-  -TEMPERATURES (F)-- 
Clg % OA 
Clg Cfa/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

1.22 
-39.54 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 

Htg 
97.7 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Suumr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.268 0.317 21.3 4.27 
5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.288 0.000 44.8 9.15 
6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.956 0.995 0.300 0.000 39.4 11.59 

Zone 2 Total/Ave. 0:000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 37.7 9.72 
8 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 36.3 9.30 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.268 0.317 21.3 4.27 
i NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.288 0.000 44.8 9.15 
6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.956 0.995 0.300 0.000 39.4 11.59 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 37.7 9.72 
7 TOILETS, LOCKERS 0.000 0.000 0.000 0.000 0.057 0.810 0.837 0.304 0.000 53.0 11.38 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.810 0.837 0.304 0.000 53.0 11.38 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.101 0.908 0.943 0.298 0.317 41.6 10.13 

1 LOCKER & MAINTNC 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.304 0.000 36.7 7.35 
2 CART MAINTENANCE 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.331 0.000 43.2 8.83 
3 LOCKER ROOM 0.275 0.000 0.000 0.000 0.000 0.810 0.837 0.304 0.000 39.3 7.86 

Zone . 1 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.810 0.837 0.316 0.000 40.1 8.10 
9 STAIRS 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 
System 
Buildin 

3 Total/Ave. 0.275 0.000 0..000 0.000 0.040 0.810 0.837 0.316 0.000 38.9 7.91 

g 0.275 0.000 0.000 0.000 0.095 0.909 0.944 0.302 0.317 39.1 9.17 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING    AREAS 

Floor Total Exposed 

Number of Area/Dupl Floor Partition Floor 

ROOD Duplicate Room Area Area Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) 

t OLD PRO SHOP 1 1 389 389 0 0 
NEK PRO SHOP 1 1 600 600 0 0 

6 LOUNGE 1 1 1,308 1,308 0 0 
Zone 2 Total/Ave. 2,297 0 0 

8 OFFICE 1 1 145 145 0 0 
Zone 4 Total/Ave. 145 0 0 
Systen 1 Total/Ave. 2,442 0 0 

j 
OLD PRO SHOP 1 1 389 389 0 0 
NEW PRO SHOP 1 1 600 600 0 0 

( LOUNGE 1 1 1,308 1,308 0 0 
Zone 2 Total/Ave. 2,297 0 0 

TOILETS, LOCKERS 1 1 775 775 0 0 
Zone 3 Total/Ave. 775 0 0 
Syste« 2 Total/Ave. 3,072 0 0 

] LOCKER & MAINTNC 1 1 736 736 0 0 
i CART MAINTENANCE 1 1 1,000 1,000 0 0 
" LOCKER ROOM 1 1 714 714 374 0 

Zone 1 Total/Ave. 2,450 374 0 
STAIRS 1 1 169 169 0 0 

Zone 5 Total/Ave. 169 0 0 
Syste« 
Build: 

3 Total/Ave. 2,619 374 0 

ng 8,133 374 0 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE E UILDING 

9 0 

0.095 Overa: 1 Roof U-Value   = 

H N H L 1 J 1 0 ----- 

(Btu/Hr/Sq Ft/F) 
Overal 1 Wall U-Value : 0.419 (Btu/Hr/Sq Ft/F) 
Overal 1 Building U-Value : 0.240 (Btu/Hr/Sq Ft/F) 

Skylight   Ski    Net Roof 
Area /Rf    Area 

(sqft) (*)   (sqft) 

Window Win Net Wall 
Area /Ml   Area 

(sqft) (*)  (sqft) 

0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 1,912 404 27 1,085 
0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 775 53 8 635 
0 0 775 53 8 635 
0 0 2,687 457 21 1,720 
0 0 0 .14 3 454 
0 0 1,000 17 4 431 
0 0 0 14 11 114 
0 0 1,000 45 4 998 
0 0 169 0 0 0 
0 0 169 0 0 0 
0 0 1,169 45 4 998 
0 0 5,768 906 19 3,803 

Roof Overall Thermal Transfer Value (OTTVr) = 
Wall Overall Thermal Transfer Value (OTTVw) - 

5.77 (Btu/Hr/Sq Ft) 
31.23 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

LOAD PROFILE 

System Totals 

Percent  — Cool ing Load —   Heating Load — Cooling Airflow — Heating AirfloH 

Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 - 5    0.4 68 1,344 -25,082 11 306 327.9 0 0 0.0 0 0 
5 - 10    0.9 2 31 -50,164 24 654 655.8 0 0 0.0 0 0 

10 - 15    1.3 1 15 -75,246 23 631 983.7 0 0 0.0 0 0 
15 - 20    1.8 1 15 -100,327 8 217 1,311.5 0 0 0.0 0 0 
20 - 25    2.2 0 0 -125,409 8 219 1,639.4 0 0 0.0 0 0 
25 - 30    2.7 0 0 -150,491 3 89 1,967.3 0 0 0.0 0 0 
30 - 35    3.1 2 43 -175,573 2 44 2,295.2 0 0 0.0 0 0 
35 - '40    3.5 3 61 -200,655 1 31 2,623.1 0 0 0.0 0 0 
40 - :45    4.0 6 111 -225,737 2 45 2,951.0 0 0 0.0 0 0 
45 - |50    4.4 8 152 -250,819 2 59 3,278.9 81 5,748 0.0 0 0 
50 - 55    4.9 0 0 -275,901 1 30 3,606.7 19 1,329 0.0 0 0 
55 - 60    5.3 8 155 -300,982 14 392 3,934.6 0 0 0.0 0 0 
60 - 65    5.7 3 62 -326,064 0 0 4,262.5 0 0 0.0 0 0 
65 - 70    6.2 0 0 -351,146 0 0 4,590.4 0 0 0.0 . 0 0 
70 - 75    6.6 0 0 -376,228 0 0 4,918.3 0 0 0.0 0 0 
75 - 80    7.1 0 0 -401,310 0 0 5,246.2 0 0 0.0 0 0 
80 - 85    7.5 0 0 -426,392 0 0 5,574.1 0 0 o.o 0 0 
85 - 90    8.0 0 0 -451,474 0 0 5,901.9 0 0 0.0 0 0 
90 - 95    8.4 0 0 -476,556 0 0 6,229.8 0 0 0.0 0 0 
95 - 100    8.8 0 0 -501,637 0 0 6,557.7 0 0 0.0 0 0 
Hours Off   0.0 0 6,771 0 0 6,043 0.0 0 1,683 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

Day 

BUILDING     TEMPERATURE   PROFILES 

Temperature   Zone Number 
Range 2       4       2       3       15 

(F) 

Max. Temp. 81.8 316.5 102.7 99.8 101.3 141.3 
Mo./Hr. 7 24 12 24 7 22 7 21 8 19 8 19 

Day Type 15       1111 

Above 100 0 8,052     160        0     280 3,089 
95 - 100 0 28 1,034     812 1,454 99 
90-95 0 116 1,054 1,226 1,036 196 
85-90 0 104     741     761     403 90 
80i-   85 76 205     593     703     337 198 
75'-   80 2,464 136       90     170     162 0 
70-   75 814 119        0        0        0 0 
65i-   70 318 0 2,232 2,439 2,581 5,088 
60!-   65 386 0 1,095 1,268 1,669 0 
55!-   60 920 0     678     727     692 0 
50!-   55 683 0 1,083     654     146 0 
Below 50 3,099 0        0        0        0 0 

Min. Temp. 30.5 68.0   54.9   54.9   54.9 67.3 
Mo./Hr. 2   9 114   7   18   2   6 16 

Type 5       112       2       1 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC DEMAND 
Off Peak On Peak OIL 

Month (kWh) (kW) (Therm) 

Jan 3,148 10 774 
Feb 2,880 10 796 
March 2,985 10 495 
April 2,693 1.0 248 
May 4,250 17 0 
June 4,902 18 0 
July 6,205 18 0 
Aug 5,075 18 0 
Sept 4,113 17 0 
Oct 2,701 10 189 
Nov 2,792 10 335 
Dec 3,107 10 624 
Total 44,852 18 3,461 

ENERGY     C 0 N S U M P T I 0 

Building Energy Consumption : 
Source Energy Consumption : 

61,380 (Btu/Sq Ft/Year) 
101,270 (Btu/Sq Ft/Year) 

Floor Area - 8,133 (Sq Ft) 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   11 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     CONSUMPTION 

Ret 
NUID 

Equip 
Code Jan Feb Mar Apr May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

2458 
9.1 

2220 
9.1 

2458 
9.1 

2379 
9.1 

3971 
12.2 

3843 
12.2 

3971 
12.2 

3971 
12.2 

3843 
12.2 

2458 
9.1 

2379 
9.1 

2458 
9.1 

36,409 
12.2 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
k 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 HlSC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 E 
E 
P 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    39 

0.0   0.0   0.0   4.2 
746 
4.4 

1774 
4.5 

775 
4.4 

38 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

3,372 
4.5 

1 E 
E 
P 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
3 

0.4 
76 

0.4 
180 
0.4 

79 
0.4 

3 
0.4 

0 
0.0 

0 
0.0 

0 
0.0 

343 
0.4 

1 
1 

EQ5303 
E;LEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
121 
0.3 

126 
0.3 

167 
0.3 

136 
0.3 

117 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

667 
0.3 

1 
i 
EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
116 
0.3 

111 
0.3 

112 
0.3 

114 
0.3 

112 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

. 565 
0.3 

1 E02005 
OIL 
PK 

774 
3.6 

OIL FIRE TUBE HOT WATER 
796   495   248    0 
3.6   3.6   3.6   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

189 
3.4 

335 
3.6 

624 
3.6 

3,461 
3.6 

1 E Q5020 HEAT KATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

ELEC 
PK 

89   85   68   41    0    0    0    0    0   31   53   84 
0.2   0.2   0.2   0.2   0.0   0.0   0.0   0.0   0.0   0.2   0.2   0.2 

452 
0.2 

1 EQ5240 
ELEC 
PK 

BOILER FORCED DRAFT FAN 
159   152   121   72   . 0    0    0    0    0   56   95   149 
0.3   0.3   0.3   0.3   0.0   0.0   0.0   0.0   0.0   0.3   0.3   0.3 

804 
0.3 

1 EQ5307 BOILER CONTROLS 
ELEC       263   252   201   120    0    0    0    0    0   93   158   248 
PK        0.5   0.5   0.5   0.5   0.0   0.0   0.0   0.0   0.0   0.5   0.5   0.5 

1,336 
0.5 

1 E05040 FUEL OIL PUMP C.V. 
ELEC      178   170   136   81    0    0    0    0    0   63   107   168 
PK       0.3   0.3   0.3   0.3   0.0   0.0   0.0   0.0   0.0   0.3   0.3   0.3 

903 
0.3 
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UTILITY     PEAK     CHECKSUMS 

Utility     ELECTRIC DEMAND 

Peak Value    17.7 (kW) 
Yearly Time of Peak 15 (hr)  7 (mo) 

Hour 15 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Cooling Equipment 

1      E01161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kB)   (*) 

5.2 29.54 

5.2 29.54 

0.0 0.00 

0.3 1.57 

0.3 1.57 

0.0 0.00 

12.2 68.89 
0.0 0.00 
0.0 0.00 

12.2 68.89 

Grand Total 17.7 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 901 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number; 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0..20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:40:24  1/17/94 
CB901 .TM 
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 SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

. Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 UH 

Totals 

0 
0 
0 
0 

3,248 
0 

.0 
3,248 

3,248 
0 

3,201 
6,449 

4,524 
0 
0 

4,524 

1,276 
1,558 
1,014 
3,848 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 - Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 SZ 
2 RAD 
3 UH 

Totals 

6.4 
0.0 
0.0 
6.4 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

6.4 
0.0 
0.0 
6.4 

Main Sys. 
Capacity 

(8tuh) 

-157,799 
-148,594 
-86,922 

-393,316 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(8tuh) 

0 
0 
0 
0 

The building peaked at hour 14 month 7 with a capacity of   6.4 tons 

ENGINEERING CHECKS - ALTERNATIVE 
WALL & ROOF INSULATION 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-157,799 
-148,594 
-86,922 

-393,316 

CHECKS 

Systeii 
Number 

Main/ 
Auxiliary 

System 
Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

— Cool 
Cfm/ 
Ton 

ing  
Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 
2 
3 

Main 
Main 
Main 

SZ 
RAD 
UH 

0.00 
0.00 
0.00 

1.33 
0.00 
0.00 

503.6 
0.0 
0.0 

378.7 
0.0 
0.0 

31.69 
0.00 
0.00 

1.33 
0.00 
1.22 

-64.62 
-48.37 
-33.19 

2,442 
3,072 
2,619 
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System 1 Peak SZ SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ") 
Outside Air -■> 

Mo/Hr: 
0AD8/W8/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Nail Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand 'Total—) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

1,640 
11,853 
4,849 

887 
0 
0 

41,794 
61,023 

11,334 
4,560 

0 
15,893 

54 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

.0 
6 

7/14 
91/ 74/105.0 

Ret." Air 
Latent 
(Btuh) 

76,971 

0 
0 

-54 
0 

0 
0 

0 
0 

-49 

Net 
Total 
(Btuh) 

0 
0 

1,640 
11,853 
4,849 

893 
0 
0 

41,794 
61,029 

11,334 
4,560 

0 
15,893 

0 
0 

462 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.12 
15.32 
6.27 
1.15 
0.00 
0.00 

54.01 
78.87 

14.65 
5.89 
0.00 

20.54 
0.00 
0.00 
0.60 
0.00 
0.00 

-0.00 
0.00 
0.00 

77,384 100.00 

Mo/Hr: 
0AD8: 

Space 
Sensible 

(Btuh) 
0 
0 

1,994 
13,082 
5,137 
1,059 

0 
0 

22,217 
43,488 

11,431 
2,141 

0 
13,573 

21 
0 

7/15 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.49 

22.92 
9.00 
1.85 
0.00 
0.00 

38.92 
76.19 

20.03 
3.75 
0.00 

23.78 
0.04 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 

57,082  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-4,646 
0 

-24,753 
-3,889 

0 
0 

-88,867 
-122,155 

0 
0 
0 
0 

-154 
0 

-34,885 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-4,646 
0 

-24,753 
-3,914 

0 
0 

-88,867 
-122,180 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-34,885 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.96 
0.00 
15.76 
2.49 
0.00 
0.00 

56.58 
77.79 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.21 
0.00 
0.00 

-157,194  -157,064  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total ! 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (*) 
(Tons) 

6.4 
0.0 
0.0 
6.4 

(Mbh) 
77.4 
0.0 
0.0 

77.4 

(Mbh) 
54.7 
0.0 
0.0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-157.8 

0.0 
-0.0 
0.0 
0.0 
0.0 

-157.8 

Coil Airfl 
(cfm) 
3,248 

0 
3,248 

0 
0 
0 

Ent 
Deg F 
67.8 
0.0 

67.8 
0.0 
0.0 
0.0 

(cfm) Deg F 
3,248 75.1 

0 0.0 
0 0.0 

Lvg 
Oeg F 
112.5 

0.0 
58.7 
0.0 
0.0 
0.0 

Deg F 
65.6 
0.0 
0.0 

Grains 
82.1 
0.0 
0.0 

Deg F 
58.7 
0.0 
0.0 

Deg F 
58.1 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
1,276 
3,248 

0 
3,248 

0 
0 
0 

Heating 
0 

1,276 
3,248 

0 
3,248 

0 
0 

Grains 
73.4 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Nail 

2,442 
0 
0 

1,912 
1,489 

0  0 
404  27 

--ENGINEERING CHECKS--  --TEMPERATURES (F)— 
Clg X OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfra/SqFt 

0.0 
1.33 

503.64 
378.68 
31.69 

8 
0.0 
1.33 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
58.8 
75.4 
75.1 
75.1 
75.0 
0.0 
0,0 

Htg 
112.5 
66.7 
67.8 
67.8 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -64.62  Fn Frict 0.1  0.0 
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System 2 Block RAD ■ RADIATION 

ttntttntttttttttttmn COOLING COIL PEAK mtnmtttnnnnnmnntn CLG SPACE PEAK nnttuntt HEATING COIL PEAK ttttttu 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air -> OAOB/WB/HR: )/ 0/ 0.0 * 
t 

OADB:  0 * 
* 

OADB:  4 

Space Ret. Air Ret.'Air Het Percnt * Space  Percnt t Space Peak Coil Peak Percnt 

Sens.+Lat. Sensible Latent . Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) t (Btuh)    (*) t (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 X 0   0.00 t 0      0 0.00 

Skylite Cond 0 0 0 0.00 % 0   0.00 * 0      0 0.00 

Roof Cond 0 0 0 0.00 t 0   0.00 * -6,257   -6,257 4.21 

Glass Solar 0 0 0 0.00 t 0   0.00 t 0      0 0.00 

Glass Cond 0 .0 0 0.00 * 0   0.00 % -27,600   -27,600 18.57 

Wall Cond 0 0 0 0.00 % 0   0.00 t -6,197   -6,211 4.18 

Partition 0 0 0.00 t 0   0.00 t 0      0 0.00 

Exposed Floor 0 0 0.00 ■ t 0   0.00 t 0      0 0.00 

Infiltration 0 0 0.00 t 0   0.00 t -108,527  -108,527 73.04 

Sub Total") 0 0 0 0.00 % 0    0.00 t -148,580  -148,594 100.00 

Internal Loads * t 

Lights 0 0 0 0.00 * 0   0.00 * 0      0 0.00 

People 0 0 0.00 t 0    0.00 * 0      0 0.00 

Misc 0 0 0 0 0.00 t 0   0.00 t 0      0 0.00 

Sub Total") 0 0 0 0 0.00 * 0   0.00 t 0      0 0.00 

Ceiling Load 0 0 0 0.00 * 0   0.00 t -3,497      0 0.00 

Outside Air 0 0 0 0 0.00 t 0   0.00 * 0      0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 t 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0   0.00 t 0      0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
t 

0.00 * 
* 

0 0.00 

Grand Total") 0 0 0 0 0.00 t 0   0.00 t -152,078  -148,594 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR 
~             Hr\LhO 

Gross Total   Glass (sf] (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F I )eg F Grains Floor 3,072 

Main Cl g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Part 0 
Aux Cl g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Ver t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 2,687 0  0 
Totals 0.0 0.0 Wall 2,177     457 21 

 UCATTUP COIL SELE ^TinkJ------ -AIRFLOWS (cfffl)- "ENGINEERING CHECKS— -TEMPERATURES (Fl — U IUN  IU 
Capacity Coil A] rfl Ent Lvg Type Cooling \ ieating Clg * OA 0.0 Type  Clg Htg 

i   (Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 

Main Htg   -148.6 0   0.0 0.0 Infil 0 1,558 Clg Cfm/Ton 0.00 Plenum  0.0 39.6 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return  0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincffli 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 

Reheat ;     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 

Humidif'     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTO 0,0 0.0 
Total -148.6 Auxil 0 0 Htg Btuh/SqFt -48.37 Fn Frict 0.0 0.0 
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System 3 Block UH - UNIT HE ATERS 

************************* COOLING COIL PEAK ******************************** CL6 SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —) Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — ) OADB/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * OADB:  4 

Space Ret. Air Ret.'Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent . Total Of Tot * Sensi ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (%) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * -2,734 -2,734 3.14 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 .0 0 0.00 * 0 0.00 * -2,402 -2,402 2.76 
Nail Cond 0 0 0 0.00 * 0 0.00 * -11, 197 -11,197 12.88 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -70,589 -70,589 81.21 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -86,922 -86,922 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 0 0 0.00 * 0 0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand'Total—) 0 0 0 0 0.00 * 0 0.00 * -86,922 -86,922 100.00 

!   Total Capacity Sens Cap. Coil Airfl   Entering 0B/W8/HR Leaving DB/WB/HR Gross Total 
-RKtHO  

Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 2,619 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Part 374 
Aux Cl 
Opt Ver 
Totals 

g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Roof 1, 169 0  0 

0.0 0.0 Nail 1, 043      45  4 

-ATDCI nillC Irftt). —rklPTMCCOTMP rUCPKI  -TEMPERATURES 
Type  Clg 

(F)~ 
Htg Capacity Coil Airfl Ent Lvg Type Pooling Heating Clg %  OA 0.0 

j   (Mbh) (cfn)  Oeg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 93.0 

Main Htg   -86.9 3,201  68.0 93.0 Infil 0 1,014 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 

Aux Htg    o.o 0   0.0 0.0 Supply 0 3,201 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat \              0.0 0   0.0 0.0 Return 0 3,201 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.22 Fn BldTD 0,0 0.0 
Total -86.9 Auxil 0 0 Htg Btuh/SqFt -33.19 F n Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING  U-VALUES 

(Btu/hr/sqft/F) 
Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.055 0.317 21.8 4.37 

5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.056 0.000 45.9 9.38 

6 LOUNGE 0.000 0.000 0.000 0.000 0.038 0.956 0.995 0.057 0.000 42.7 12.41 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 40.0 10.26 

8 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 38.4 9.81 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.055 0.317 21.8 4.37 

5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.056 0.000 45.9 9.38 

6 LOUNGE 0.000 0.000 0.000 0.000 0.038 0.956 0.995 0.057 0.000 42.7 12.41 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 40.0 10.26 

7 TOILETS, LOCKERS 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.057 0.000 55.7 11.91 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.057 0.000 55.7 11.91 

Systeir 2 Total/Ave. 0.000 0.000 0.000 0.000 0.036 0.908 0.943 0.057 0.317 44.0 10.67 

1 LOCKER & MAINTNC 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.057 0.000 38.2 7.65 

1 CART MAINTENANCE 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.331 0.000 43.2 8.83 

I LOCKER ROOM 0.275 0.000 0.000 0.000 0.000 0.810 0.837 0.057 0.000 39.7 7.93 

Zone 1 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.810 0.837 0.175 0.000 40.7 8.21 

? STAIRS 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 22.5 5.28 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 22.5 5.28 

Systeir 3 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.810 0.837 0.175 0.000 39.5 8.03 

Build] ng 0.275 0.000 0.000 0.000 0.037 0.909 0.944 0.088 0.317 40.9 9.56 
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BUILDING AREAS 

Room 
Number 

4 
5 
6 

Zone 
8 

Zone 
System 

Zone 

Zone j 
System 

Zone j 
9 

Zone ; 
System 
Buildi 

Description 

OLD PRO SHOP 1 1 
NEW PRO SHOP 1 1 
LOUNGE        1  1 

2 Total/Ave. 
OFFICE 

4 Total/Ave. 
1 Total/Ave. 

OLD PRO SHOP 
NEW PRO SHOP 
LOUNGE 

2 Total/Ave. 
TOILETS, LOCKERS 

3 Total/Ave. 
2 Total/Ave. 

LOCKER 4 MAINTNC 1 1 
CART MAINTENANCE 1 1 
LOCKER ROOM 1 1 

1 Total/Ave. 
STAIRS 1 1 

5 Total/Ave. 
3 Total/Ave. 

Floor 
Number of Area/Dupl 
Duplicate Room 
Fir Rm   (sqft) 

Total 
Floor Partition 
Area Area 

(sqft) (sqft) 

1  1 

1 1 
1 1 
1 1 

1 1 

389 
600 

1,308 

145 

389 
600 

1,308 

775 

736 
1,000 

714 

169 

ng 

389 
600 

1,308 
2,297 

145 
145 

2,442 
389 
600 

1,308 
2,297 

775 
775 

3,072 
736 

1,000 
714 

2,450 
169 
169 

2,619 
8,133 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

374 
374 

0 
0 

374 
374 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (%) (sqft) 

Window Win Net Mall 
Area /Ml   Area 

(sqft) (X)      (sqft) 

0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 1,912 404 27 1,085 
0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 775 53 8 635 
0 0 775 53 8 635 
0 0 2,687 457 21 1,720 
0 0 0 .14 3 454 
0 0 1,000 17 4 431 
0 0 0 14 11 114 
0 0 1,000 45 4 998 
0 0 169 0 0 0 
0 0 169 0 0 0 
0 0 1,169 . 45 4 998 
0 0 5,768 906 19 3,803 

ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL if ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 
Overall Wall U-Value = 
Overall Building U-Value = 

0.037 (Btu/Hr/Sq Ft/F) 
0.246 (Btu/Hr/Sq Ft/F) 
0.131 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) : 
Wall Overall Thermal Transfer Value (OTTVw) : 

1.45 (Btu/Hr/Sq Ft) 
24.62 (8tu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

 C V C T E M LOAD PROFILE 

System Totals 

Percent  — Cool ing Load —   Heatint ! Load — Cooling Airflow — Heating AirfloN 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (%) (Btuh) (*) (Cfi) (%) (Cfi) (*) 

0-5    0.3 66 1,310 -19,666 12 303 322.4 0 0 0.0 0 0 
5 - 10    0.6 1 15 -39,332 24 586 644.9 0 0 0.0 0 0 

10 - 15    1.0 2 34 -58,997 22 549 967.3 0 0 0.0 0 0 
15 - 20    1.3 1 15 -78,663 6 155 1,289.8 0 0 0.0 0 0 
20 - 25    1.6 1 16 -98,329 3 63 1,612.2 0 0 0.0 0 0 
25 - 30    1.9 1 15 -117,995 4 100 1,934.6 0 0 0.0 0 0 
30 - ,35    2.3 2 31 -137,660 4 87 2,257.1 0 0 0.0 0 0 
35 - '40    2.6 1 15 -157,326 1 31 2,579.5 0 0 0.0 0 0 
40 - 45    2.9 8 150 -176,992 2 60 2,902.0 0 0 0.0 0 0 
45 - 50    3.2 5 109 -196,658 2 45 3,224.4 72 5,088 0.0 0 0 
50 - 55    3.5 5 93 -216,324 4 95 3,546.8 28 1,989 0.0 0 0 
55 - 60    3.9 3 62 -235,989 16 403 3,869.3 0 0 0.0 0 0 
60 - 65    4.2 2 31 -255,655 0 0 4,191.7 0 0 0.0 0 0 
65 - 70    4.5 5 93 -275,321 0 0 4,514.2 0 0 0.0 0 0 
70 - |75    4.8 0 0 -294,987 0 0 4,836.6 0 0 0.0 0 0 
75 - 80    5.2 0 0 -314,653 0 0 5,159.0 0 0 0.0 0 0 
80 - .85    5.5 0 0 -334,318 0 0 5,481.5 0 0 0.0 0 0 
85 - !90    5.8 0 0 -353,984 0 0 5,803.9 0 0 0.0 0 0 
90 - 95    6.1 0 0 -373,650 0 0 6,126.4 0 0 0.0 0 0 
95 - 100    6.4 
Hours bff   0.0 

0 0 -393,316 0 0 6,448.8 0 0 0.0 0 0 
0 6,771 0 0 6,283 0.0 0 1,683 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

R 0 F I L E S   BUILDING TEMPERATURE   P 

Temperature 
Range 2 4        2        3        15. 

(F) 

Max. Temp. 80.4 316.5 106.1 111.2 104.9 166.5 
Mo./Hr. 7 23 12 24   8 19   8 19   8 19   9 19 

Day Type 1 5        1111 

  Number of Hours 
Above 100 0 8,052 1,296 2,388 1,404 3,125 

95 - 100 0 28 1,205     540 1,368      67 
90 -   95 0 116     418      40     248     156 
85 -   90 0 104     255     184     176     108 
80-   85 15 205     282     250     278     216 
75 -   80 2,794 136     216     304     198        0 
70 -   75 837 119        0     289        0        0 
65 -   70 26 0 2,252 2,310 2,777 5,088 
60 -   65 401 0 1,240 1,384 1,771        0 
55 -   60 956 0     753     803     540        0 
50 -   55 693 0     843     268        0        0 
Below 50 3,038 0        0        0        0        0 

Mm. Temp. 31.2 68.0   54.9   55.0   57.2   67.6 
Mo./Hr. 2   8 1    1    1 24   1   5   2   7   1   6 

Day Type 5 112        11 
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MONTHLY ENERGY CONSUMPTION 
WALL & ROOF INSULATION 

ALTERNATIVE 2 

0 N T H L Y  ENERGY  CONSUMPTIO 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov ! 

Dec 
Total 

ELEC DEMAND ' 
Off Peak On Peak OIL 

(kWh) (kW) (Therm) 

3,038 10 596 
2,777 10 609 
2,893 10 401 
2,624 10 197 
4,247 17 0 
4,690 18 0 
5,804 18 0 
4,865 18 0 
4,110 17 0 
2,639 10 131 
2,678 10 264 
2,985 10 491 

43,350 18 2,689 

ßuilding Energy Consumption : 
Source Energy Consumption : 

51,257 (Btu/Sq Ft/Year) 
89,386 (Btu/Sq Ft/Year) 

Floor Area : 8,133 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

EQUIPMENT     ENERGY     CONSUMPTION 

Ret 
Num 

Equip 
Code Jan Feb Mar Apr 

— .Mont 
May 

hiy cons 
June 

umption ■ 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

2458 
9.1 

2220 
9.1 

2458 
9.1 

2379 
9.1 

3971 
12.2 

3843 
12.2 

3971 
12.2 

3971 
12.2 

3843 
12.2 

2458 
9.1 

2379 
9.1 

2458 
9.1 

36,409 
12.2 

1 MISC LD 
ELEC 
PX 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LO 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LO 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 filSC LD 
P H0TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
. 0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 HlSC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

- 0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
EJLEC 
f 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   39 

0.0   0.0   0.0   4.2 
564 
4.4 

1436 
4.5 

600 
4.4 

38 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

2,677 
4.5 

1 EQ5200 
ÖLEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
3 

0.1 
58 

0.4 
146 
0.4 

61 
0.4 

3 
0.4 

0 
0.0 

0 
0.0 

0 
0.0 

271 
0.4 

1 
i 

EQ5303 
E;LEC 
ft 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
121 
0.3 

117 
0.3 

140 
0.3 

121 
0.3 

117 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

615 
0.3 

1 EQ4003 
ELEC 
P'K 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
112 
0.3 

108 
0.3 

112 
0.3 

112 
0.3 

108 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

. 553 
0.3 

1 EQ2005 
OIL 
PK 

596 
2.8 

OIL FIRE TUBE HOT WATER 
609   401   197    0 
2.8   2.8   2.8   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

131 
2.6 

264 
2.8 

491 
2.8 

2,689 
2.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 25 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

ELEC 84 80   63   35 0 0 0 0 0 26 43 76 408 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5240 BOILER FORCED D'RAFT FAN 
ELEC 117 112   88   49 . 0 0 0 0 0 37 60 106 569 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5307 BOILER CONTROLS 
ELEC 248 238   186   105 0 0 0 0 0 78 128 226 1,208 

PK 0.5 0.5   0.5   0.5 0.0 • 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 

1 EQ5040 FUEL OIL PUMP C.V. 
ELEC 131 126   98   56 0 0 0 0 0 41 68 119 639 

PK 0.3 0.3   0.3   0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 
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UTILITY     PEAK     CHECKSUMS 

Utility    ELECTRIC DEMAND 

Peak Value    17.7 (kM) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Utility 
Demand 

(kW) 

5.2 

5.2 

0.0 

0.3 

0.3 

0.0 

Percnt 
Of Tot 

(%) 

29.54 

29.54 

0.00 

1.57 

1.57 

0.00 

12.2 68.89 
0.0 0.00 
0.0 0.00 

12.2 68.89 

Grand Total 17.7 100.00 
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tttntnntnttnttnnnnntttntntnnnnnnnnttwunnnntnttnt 
nntntnunntttntntntttuutunnntnttnnnntttnuntnnttuut 
n ** 
** T R A C E      6 0 0      A N A L Y S I S ** 
** ** 
tt by ** 
** ** 
ntnttttttnttttttututnnutttntntnutnntntnnntntnnnnmtn 
tnttnttnttttnnnnntnnttnutuMnnnnnnntnntnnnnntnnt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 901 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0..20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) ■ 
Air Specific Heat: 0.2444 (8tu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:53:51  1/17/94 
CB901 .TM 
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AIRFLOW - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

 SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 UH 

Totals 

0 
0 
0 
0 

3,248 
0 
0 

3,248 

3,248 
0 

3,201 
6,449 

4,427 
0 
0 

4,427 

1,179 
1,441 

936 
3,557 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

: SZ 
2 RAD 

Total: 

  Cooling   
Main Sys. Aux. Sys, Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

7.2 
0.0 
0.0 
7.2 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

7.2 
0.0 
0.0 
7.2 

Main Sys. 
Capacity 

(Btuh) 

-162,044 
-159,424 
-89,278 

-410,745 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

The building peaked at hour 15 month 7 with a capacity of   7.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 
DOUBLE GLAZED WINDOWS 

Humidif. Opt. Vent 
Capacity Capacity 

(8tuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-162,044 
-159,424 
-89,278 

-410,745 

ENGINEERING  CHECKS 

System1   Main/ System 
Number Auxiliary Type 

i Main SZ 
2 Main RAD 
3 Main UH 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.33 
0.00 
0.00 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

451.3 
0.0 
0.0 

339.3 
0.0 
0.0 

8tuh/ 
Sq Ft 

35.36 
0.00 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft  . Sq Ft 

1.33 
0.00 
1.22 

-66.36 
-51.90 
-34.09 

Floor Area 
Sq Ft 

2,442 
3,072 
2,619 
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System 1 Peak SZ ■ SINGLE ZONE 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/15 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 

Outside Air "> OADB/WB/HR: 91/ 73/ 98. 3 * 
* 

OADB: 89 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh) (Btuh)   (») 

Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0   0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0   0.00 

Roof Cond 6,983 0 6,983 8.09 * 11,443 17.95 * -14,585 -14,585   9.12 

Glass Solar 8,427 0 8,427 9.76 * 10,885 17.07 * 0 0   0.00 

Glass Cond 1,580 0 1,580 1.83 * 1,618 2.54 * -7,855 -7,855   4.91 

Hall Cond 6,730 27 6,756 7.82 * 10,410 16.33 * -20,341 -20,455  12.79 

Partition 0 0 0.00 * 0 0.00 * 0 0   0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0   0.00 

Infiltration 46,260 46,260 53.57 * 18,558 29.11 * -82,135 -82,135  51.37 

Sub Total-) 69,979 27 70,005 81.07 * 52,914 82.99 * -124,916 -125,029  78.19 

Internal Loads 
Lights 

* * 

11,334 0 11,334 13.12 * 8,954 14.04 * 0 0   0.00 

People 4,560 4,560 5.28 * 1,791 2.81 * 0 0   0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0   0.00 

Subtotal-) 15,893 0 0 15,893 18.40 * 10,745 16.85 * 0 0   0.00 

Ceiling Load 222 -222 0 0.00 * 108 0.17 * -467 0   0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0   0.00 

Sup. Fan Heat 462 0.53 * 0.00 * 0   0.00 

Ret. 1 an Heat 0 0 0.00 * 0.00 * 0   0.00 

Ouct Heat Pkup 0 0 0.00 * 0.00 * 0   0.00 

OV/UNDR Sizing -6 -6 -0.01 * -6 -0.01 * -34,866 -34,866  21.81 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0   0.00 

Termirial Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0   0.00 

Grand Total-) 86,088 -195 0 86,354 100.00 * 63,760 100.00 * -160,248 -159,895  100.00 

Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR Leaving OB/WB/HR Gross Total 
nnLnu 

Glass (sf) (*) 

(Tons) (Hbh) (Mbh) (cfm) . Oeg F Deg F Grains Deg F Deg F Grains Floor   2,442 

Main Clg   7.2 86.4 57.6 3,248 75.2  63.9  73 .1 56.8 55 1  63.6 Part 0 
Aux C g   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0   0.0 ExFlr 0 

Opt Ver t   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0   0.0 Roof    1,912      0  0 

Totals    7.2 86.4 Hall    1 489     404  27 

1        UrATTU^ -FMfiTNPFRTNG PHFPKS-- -TEMPERATURES (F)— 
Type  Clg  Htg !  Capacity Coil Airfl Ent Lvg Type Cooling ' teating  ( Jig X  OA 0.0 

;   (Hbh) (cfm)  Oeg F Oeg F Vent 0 0  ( ;ig Cfm/Sqft 1.33  { SADB   57.0 113.3 

Main Htg   -162.0 3,248  67.5 113.3 Infil 1,179 1,179  ( Jig Cfm/Ton 451.32 »lentil  76.8 64.2 

Aux Htg    0.0 
Preheat    -0.0 

0   0.0 0.0 Supply 3,248 3,248  ( Jig Sqft/Ton 339.35 Return  75.2 67.5 

3,248  67.5 56.8 Mincfm 0 0 ;ig Btuh/Sqft 35.36 let/OA  75.2 67.5 

Reheati     0.0 0   0.0 0.0 Return 3,248 3,248 to. People 8 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0  0.0 

Oot Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Itg Cfm/SqFt 1.33 Fn BldTD 0.0  0.0 

Total -162.0 Auxil 0 0 Htg Btuh/SqFt -66.36 Fn Frict 0.1  0.0 
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System Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — ) Ho/Hr: 0/ 0 * Mo/Hr: >/o * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/NB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) W * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0 0.00 * -17,425 -17,425 10.93 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0 0.00 * -8,887 -8,887 5.57 

Wall Cond 0 0 0 0.00 * 0 0.00 * -32,718 -32,756 20.55 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * -100,356 -100,356 62.95 

Sub Total-) 0 0 0 0.00 * 0 0.00 * -159,387 -159,424 100.00 
Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * -5,443 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. 1 an Heat 0 0.00 * 0.00 * 0 0.00 

Ret. 1 an Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand'Total-) 0 0 0 0 0.00 * 0 0.00 * -164,830 -159,424 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total 
"HKCHS 

Glass (sf] (*) 
(Tons) (Hbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor   3,072 

Hain Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0 0.0 0.0 Part 0 
Aux cig   0.0 
Opt Veijt   0.0 

0.0 0.0 0 0.0  0.0   0.0 0.0 0.0 0.0 ExFlr 0 
0.0 0.0 0 0.0  0.0   0.0 0.0 0.0 0.0 Roof    2,687 0  0 

Totals    0.0 0.0 Nail    2,177     457 21 

_  -  J-- --UCATTUf* :0IL SELE  TAIRFLOWS (cfm)- -ENGINEERING CHECKS— -TEMPERATURES If)—  , HtftliNü U 1UH V ) 

Capacity Coil Ai rfl Ent Lvg Type   ( Pooling Heating Clg % OA 0.0 Type  Clg Htg 
;   (Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00  SAD8    0.0 68.1 

Main Htg   -159.4 0   0.0 0.0 Infil 0 1,441 Clg Cfm/Ton 0.00  Plenum   0.0 23.8 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00  Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00  Ret/OA   0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 0 No People 0  Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0  Fn MtrTD 0.0 0.0 
Opt Ver t    0.0 0   0.0 0.0 Rot Exh 0 0 Htg Cfm/SqFt 0.00  Fn BldTD 0.0 0.0 
Total -159.4 Auxil 0  Htg Btuh/SqFt -51.90  Fn Frict 0.0  0.0 
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System Block - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time - 
Outside Air -> 

Mo/Hr: 
OADB/WB/HR: 

0/ 0 
0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Hall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Subtotal") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Grand Total-) 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-3,002 
0 

-871 
-20,183 

0 
0 

-65,222 
-89,278 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-3,002 
0 

-871 
-20,183 

0 
0 

-65,222 
-89,278 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.36 
0.00 
0.98 
22.61 
0.00 
0.00 

73.06 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-89,278 -89,278  100.00 

-COOLING COIL SELECTION- -AREAS- 
Total Capacity Sens Cap. Coil Airfl   Entering D8/WB/HR   Leaving 0B/W8/HR   Gross Total   Glass (sf) (*) 

Main Clg 
Aux Clg 
Opt Vert 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) . Deg F 
0 0.0 
0 0.0 
0 0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Nail 

2,619 
374 

0 
1,169 
1,043 

0 
45 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-89.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-89.3 

Coil Airfl 
(cfm) 
3,201 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
93.6 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

TAIRFLOWS (cfa)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F)-- 
Heating 

0 
936 

3,201 
0 

3,201 
0 
0 
0 

Clg * OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 
1.22 

-34.09 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
93.6 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

BUILDING  U-VALUES 

(Btu/hr/sqft/F) 
Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.300 0.304 0.268 0.317 21.3 4.27 
5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.300 0.304 0.288 0.000 44.8 9.15 
6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.300 0.304 0.300 0.000 39.4 11.59 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.300 0.304 0.295 0.317 37.7 9.72 
8 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.300 0.304 0.295 0.317 36.3 9.30 

I OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.300 0.304 0.268 0.317 21.3 4.27 
NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.300 0.304 0.288 0.000 44.8 9.15 

6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.300 0.304 0.300 0.000 39.4 11.59 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.300 0.304 0.295 0.317 37.7 9.72 

7 TOILETS, LOCKERS 0.000 0.000 0.000 0.000 0.057 0.300 0.304 0.304 0.000 53.0 11.38 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.300 0.304 0.304 0.000 53.0 11.38 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.101 0.300 0.304 0.298 0.317 41.6 10.13 

j LOCKER & MAINTNC 0.000 0.000 0.000 0.000 0.000 0.300 0.304 0.304 0.000 36.7 7.35 
CART MAINTENANCE 0.000 0.000 0.000 0.000 0.037 0.300 0.304 0.331 0.000 43.2 8.83 

1 

3 LOCKER ROOM 0.275 0.000 0.000 0.000 0.000 0.300 0.304 0.304 0.000 39.3 7.86 
Zone 1 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.300 0.304 0.316 0.000 40.1 8.10 

STAIRS 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 
Zone l 5 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 
Systen 
Buildin 

3 Total/Ave. 0.275 0.000 0.000' 0.000 0.040 0.300 0.304 0.316 0.000 38.9 7.91 

g 0.275 0.000 0.000 0.000 0.095 0.300 0.304 0.302 0.317 39.1 9.17 
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BUILDING AREAS - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

BUILDING     AREAS 

Room 
Number   Description 

Floor Total 
Number of Area/Dupl Floor Partition 
Duplicate    Room Area Area 
Fir Rm   (sqft) (sqft) (sqft) 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) (%) (sqft) 

Window Hin Net Mall 
Area /Ml   Area 

(sqft) (*)  (sqft) 

4 
5 
6 

Zone 
8 

Zone 
Syste» 

Zone 

Zone | 
System 

Zone 

Zone ! 
System 
Building 

OLD PRO SHOP 
NEW PRO SHOP 
LOUNGE 

2 Total/Ave. 
OFFICE 

4 Total/Ave. 
1 Total/Ave. 

OLD PRO SHOP 
NEW PRO SHOP 
LOUNGE 

2 Total/Ave. 
TOILETS, LOCKERS 

3 Total/Ave. 
2 Total/Ave. 

LOCKER & MAINTNC 
CART MAINTENANCE 
LOCKER ROOM 

1 Total/Ave. 
STAIRS 

5 Total/Ave. 
3 Total/Ave. 

1  1 

1  1 

1  1 

389 
600 

1,308 

145 

389 
600 

1,308 

775 

736 
1,000 

714 

169 

~> 

389 
600 

1,308 
2,297 

145 
145 

2,442 
389 
600 

1,308 
2,297 

775 
775 

3,072 
736 

1,000 
714 

2,450 
169 
169 

'2,619 
8,133 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

374 
374 

0 
0 

374 
374 

0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 1,912 404 27 1,085 
0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 775 53 8 635 
0 0 775 53 8 635 
0 0 2,687 457 21 1,720 
0 0 0 .14 3 454 
0 0 1,000 17 4 431 
0 0 0 14 11 114 
0 0 1,000 45 4 998 
0 0 169 0 0 0 
0 0 169 0 0 0 
0 0 1,169 45 4 998 
0 0 5,768 906 19 3,803 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
DOUBLE^ GLAZED WINDOWS 

ASHRAE 90 ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall Building U-Value 

0.095 (Btu/Hr/Sq Ft/F) 
0.302 (Btu/Hr/Sq Ft/F) 
0.188 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 
Wall Overall Thermal Transfer Value (OTTVw) : 

5.77 (Btu/Hr/Sq Ft) 
23.77 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

LOAD PROFILE 

System Totals 

Percent  — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 

Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (X) (Cfm) (*) (Cfm) (*) 

0 - 5    0.4 58 1,159 -20,537 - 14 330 322.4 0 0 0.0 0 0 
5 - 10    0.7 3 60 -41,075 19 463 644.9 0 0 0.0 0 0 

10 - 15    1.1 2 49 -61,612 26 630 967.3 0 0 0.0 0 0 
15 - 20    1.4 3 54 -82,149 5 119 1,289.8 0 0 0.0 0 0 
20 - 25    1.8 2 31 -102,686 4 87 1,612.2 0 0 0.0 0 0 
25 - 30    2.2 2 37 -123,224 4 106 1,934.6 0 0 0.0 0 0 
30 - 135    2.5 2 31 -143,761 2 59 2,257.1 0 0 0.0 0 0 
35 - '40    2.9 0 0 -164,298 2 44 2,579.5 0 0 0.0 0 0 
40 - 45    3.2 3 61 -184,835 1 31 2,902.0 0 0 0.0 0 0 
45 - 50    3.6 12 229 -205,373 1 31 3,224.4 72 5,088 0.0 0 0 
50 - 55    4.0 3 61 -225,910 3 61 3,546.8 28 1,989 0.0 0 0 
55- 60    4.3 3 62 -246,447 2 59 3,869.3 0 0 0.0 0 0 
60 - 65    4.7 6 124 -266,985 15 361 4,191.7 0 0 0.0 0 0 
65 - 70    5.0 2 31 -287,522 0 0 4,514.2 0 0 0.0 . 0 0 
70 - 75    5.4 0 0 -308,059 0 0 4,836.6 0 0 0.0 0 0 
75 - 80    5.8 0 0 -328,596 0 0 5,159.0 0 0 0.0 0 0 
80 - 85    6.1 0 0 -349,134 0 0 5,481.5 0 0 0.0 0 0 
85 - 90    6.5 0 0 -369,671 0 0 5,803.9 0 0 0.0 0 0 
90 - 95    6.8 0 0 -390,208 0 0 6,126.4 0 0 0.0 0 0 
95 - 100    7.2 0 0 -410,745 0 0 6,448.8 0 0 0.0. 0 0 
Hours Off   0.0 0 6,771 0 0 6,379 0.0 0 1,683 0.0 0 8,760 
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4fc  BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 
^T      DOUBLE GLAZED WINDOWS 

—- BUILDING TEMPERATURE P R 0 F I L E S  

Range    2   4   2 3   1   5 

(F) 

Max. Temp.   81.7 316.5 108.3 101.2 102.2 141.3 
Mo./Hr.   7 24 12 24 8 21 8 20 8 19 8 19 

Day Type 15       1111 

Min. 
M' 

Above 100 0 8,052 1,698 90 438 3,089 
95 - 100 0 28 954 1,113 1,496 99 
90-95 0 116 364 1,249 948 196 
85-90 0 104 352 526 346 90 
801 - 85 91 205 304 568 318 198 
75'- 80 2,836 136 0 126 126 0 
70 - 75 745 119 0 34 0 0 
65!- 70 34 0 2,481 2,560 2,810 5,088 
60(- 65 713 0 1,106 1,313 1,707 0 
55!- 60 859 0 705 696 571 0 
501- 55 619 0 796 485 0 0 
Below 50 2,863 0 0 0 0 0 

Temp.   32.3 68.0 54.9 55.0 57.2 67.3 
./Hr.   2 9 1116 18 2 7 16 

Number of Hours 

Day Type 5       11111 
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HONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 
 - MONTHLY  ENERGY CONSUMPTION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct i 
Nov ! 
Dec ; 
Total i 

ELEC DEMAND 
Off Peak On Peak OIL 

(kWh) (kW) (Therm) 

3,035 10 600 
2,757 10 600 
2,844 10 387 
2,630 10 185 
4,274 17 0 
4,869 18 0 
6,041 18 0 
5,051 18 .  0 
4,155 17 0 
2,644 10 130 
2,630 10 261 
2,998 10 495 

43,928 18 2,658 

Building Energy Consumption 
Source Energy Consumption 

51,110 (Btu/Sq Ft/Year) 
89,704 (Btu/Sq Ft/Year) 

Floor Area 8,133 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ret 
Num 

Equip 
Code Jan Feb Mar Apr May 

niy cons 
June 

umption 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

2458 
9.1 

2220 
9.1 

2458 
9.1 

2379 
9.1 

3971 
12.2 

3843 
12.2 

3971 
12.2 

3971 
12.2 

3843 
12.2 

2458 
9.1 

2379 
9.1 

2458 
9.1 

36,409 
12.2 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 miSC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
| STEAM 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 
P H0TH20 

r 
fjlSC LD 
If CHILL 
P,K 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
' 0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 EQ1161 
(LEC 

T 
0 

0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   64 

0.0   0.0   0.0   4.2 
718 
4.4 

1643 
4.5 

760 
4.4 

79 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

3,265 
4.5 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
6 

0.4 
74 

0.4 
166 
0.4 

78 
0.4 

8 
0.4 

0 
0.0 

0 
0.0 

0 
0.0 

331 
0.4 

1 EQ5303 
ELEC 0 

0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
121 
0.3 

126 
0.3 

149 
0.3 

130 
0.3 

117 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

643 
0.3 

1 EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
112 
0.3 

108 
0.3 

112 
0.3 

112 
0.3 

108 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

553 
0.3 

1 EQ2005 
PIL 
PK 

600 
3.0 

OIL FIRE TUBE HOT WATER 
600   387   185    0 
3.0   3.0   3.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

130 
2.8 

261 
3.0 

495 
3.0 

2,658 
3.0 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
DOUBLE GLAZED WINDOWS 

ELEC 81 76   54   35 0 0 0 0 0 26 35 76 385 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 120 111    80   52 0 0 0 0 0 39 52 112 567 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5307 BOILER CONTROLS 
ELEC 241 224   161   105 0 0 0 0 0 78 105 226 1,139 

PK 0.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 

1 EQ5040 FUEL OIL PUMP C.V. 
ELEC 135 125   90   59 0 0 0 0 0 43 59 126 636 
PK 0.3 0.3   0.3   0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 
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UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    17.7  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name 

7 (i»o) 

Cooling Equipment 

1 EQ1161 

Sub Tiital 

Sub Total 
i 

Air Moving Equipment 

1 

Sub Total 

Sub Tiital 
I 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 
i 

Grand Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (X) 

5.2 29.54 

5.2 29.54 

0.0 0.00 

0.3 1.57 

0.3 1.57 

0.0 0.00 

12.2 68.89 
0.0 0.00 
0.0 0.00 

12.2 68.89 

17.7 100.00 
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tttttttttttttntttttttttttttnnntttnttttttttttntnntttnnttnttttntttt 
ttttttuttttttututtttttttntunttttttttntttttntttwtttttntttuttttntt 
tt tt 

tt     ' TRACE  600  ANALYSIS ** 
** ** 

** by       ** 
tt tt 
ttttttttttttttttttttttttuutttututtttttttttttttttttnttttttttnutntttttt 
tttttttttttttttntttttttttttutttuntttttttttttttttttttttttnttnttttttttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 901 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F). 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbn/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

Time/Date Program was Run: 
Dataset Name: 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

12: 7:27 
CB901 

1/17/94 
.TM 
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!  SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 S2 
2 RAO 
3 UH 

Totals 

0 
0 
0 
0 

3,248 
0 
0 

3,248 

3,248 
0 

3,201 
6,449 

4,183 
0 
0 

4,183 

935 
1,142 

743 
2,821 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 4 
WEATHERSTRIP 4 CAULKING 

System 
Number 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type      (Tons)      (Tons)      (Tons) 

Totals! 

7.3 
0.0 
0.0 

7.3 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

7.3 -160,656 
0.0 -157,314 
0.0 -77,346 
7.3 -395,317 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

The building peaked at hour 15 month 7 with a capacity of   7.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
WEATHERSTRIP 4 CAULKING 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-160,656 
-157,314 
-77,346 
-395,317 

ENGINEERING  CHECKS 

System1   Main/  System 
Number Auxiliary   Type 

1 Main 
2 Main 
3 Main 

SI 
RAD 
UH 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.33 
0.00 
0.00 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

445.0 
0.0 
0.0 

334.6 
0.0 
0.0 

Btuh/ 
Sq Ft 

35.86 
0.00 
0.00 

— Heating — 
Cfm/   Btuh/ 

Sq Ft  . Sq Ft 

1.33 
0.00 
1.22 

-65.79 
-51.21 
-29.53 

Floor Area 
Sq Ft 

2,442 
3,072 
2,619 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/15 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air — ) 0AD8/WB/HR: 91/ 73/ 98. 0 * 

* 
OADB: 89 * 

* 
0AD6:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 8,730 0 8,730 9.97 * 11,443 17.08 * -14,585 -14,585 9.20 
Glass Solar 13,082 0 13,082 14.94 * 14,618 21.82 * 0 0 0.00 
Glass Cond 5,137 0 . 5,137 5.87 * 4,960 7.40 * -24,753 -24,753 15.62 
Wall Cond 8,189 26 8,215 9.38 * 10,410 15.54 * -20,341 -20,455 12.90 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 35,860 35,860 40.95 * 14,718 21.97 * -65,148 -65,148 41.10 
Sub Total-) 70,998 26 71,024 81.10 * 56,150 83.82 * -124,827 -124,940 78.82 

Internal Loads 
Lignts 

* * 
11,498 0 11,498 13.13 * 8,954 13.37 * 0 0 0.00 

People 4,597 4,597 5.25 * 1,791 2.67 * 0 0 0.00 
Mist 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub1 Total") 16,095 0 0 16,095 18.38 * 10,745 16.04 * 0 0 0.00 

Ceiling Load 277 -277 0 0.00 * 103 0.15 * -467 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 462 0.53 * 0.00 * 0 0.00 
Ret. Fan Heat 
Duct Heat Pkup 

0 0 0.00 * 0.00 * 0 0.00 
0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing -6 -6 -0.01 * -6 -0.01 * -33,568 -33,568 21.18 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 87,364 -252 0 87,574 

rir^Ttnu 

100.00 * 66,992 100.00 * -158,861 -158,508 

»ADCAC-----  

100.00 

Total Capacity Sens Cap. Coil Airfl   Enterinc 0B/W8/HR Leaving DB/WB/HR Gross Total Glass (sf] w 
(Tons) (Mbh) (Mbh) (cfm) . Oeg F Deg F Grains Deg F Deg F Grains Floor   2,442 

Main Clg   7.3 87.6 65.6 3,248 75.3  63.0  68.6 55.9  53.8 60.0 Part 0 
Aux C] g   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Ver t   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0 0.0 Roof    1,912 0  0 
Totals    7.3 87.6 Nail    1, 489     404  27 

 \ UCATTW^ COIL SELE f»TTnU-__.--.  rAIRFLONS (cfm)-   :NGINEERING CHECKS— -TEMPERATURES l{\   HtHI lNh IN 
Capacity Coil Ai rfl Ent Lvg Type   Cooling Heating   Clg % OA 0.0 Type  Clg Htg 

i   (Mbh) (cfm)  Oeg F Oeg F Vent 0 0  Clg Cfm/Sqft 1.33  SADB   56.0 113.0 
Main Htg   -160.7 3,248  67.5 113.0 Infil 935 935  Clg Cfm/Ton 445.03  Plenum  77.2 64.2 
Aux Htg    0.0 0   0.0 0.0 Supply 3,248 3,248  Clg Sqft/Ton 334.62  Return  75.3 67.5 
Preheat    -0.0 3,248  67.5 55.9 Mincfm 0 0  Clg Btuh/Sqft 35.86  Ret/OA  75.3 67.5 
Reheat      0.0 0   0.0 0.0 Return 3,248 3,248  No People 8  Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg fc OA 0.0  Fn MtrTO 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.33  Fn BldTD 0.0 0.0 
Total -160.7 Auxil 0 0  Ht< 3 Btuh/Sq 

:t -65.79  Fn Frict 0.1 0.0 
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System Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -> Mo/Hr: 0/ 0 * Mo/t )r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air -> OADB/WB/HR: }/ 0/ 0.0 * 
* 

OADB:  0 * 
* 

OADB:  4 

Space Ret. Air Ret. Air let Percnt * Space   Percnt * Space Peak Coil Peak Percnt 

Sen« >.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0   0.00 * -17,425 -17,425 11.08 

Glass Solar 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0   0.00 * -27,600 -27,600 17.54 

Nail Cond 0 0 0 0.00 * 0   0.00 * -32,718 -32,756 20.82 

Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0   0.00 * -79,534 -79,534 50.56 

Sub Total-) 0 0 0 0.00 * 0   0.00 * -157,277 -157,314 100.00 

Internal Loads * * 

Lignts 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

People 0 0 0.00 * 0   0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Sub'Total-) 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0   0.00 * -5,443 0 0.00 

Outside Air 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. f an Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total-) 0 0 0 0 0.00 * 0   0.00 * -162,720 -157,314 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total 
F1l\LrW 

Glass (sf) (*) 
(Tons) (Hbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F )eg F Grains Floor 3,072 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Part 0 
Aux C g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Ver t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 2,687 0  0 

Totals    0.0 0.0 Wall 2,177     457  21 

; ■»nn on -ATOn nuc (rfx\- —FNGTNFFRTNfi f:HFf:K<!-- -TFMPFRATIIRFS fF ^ — 

Capacity Coil Airfl Ent Lvg Type Cooling 1 ieating Clg % OA 0.0 Type  Clg Htg 

i   (Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 68.1 

Main Htg  -157.3 0   0.0 0.0 Infil 0 1,142 Clg Cfm/Ton 0.00 f lenun   0.0 23.8 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 f leturn   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 ( tet/OA   0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 1 lunarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 1 "n MtrTD 0.0 0.0 

Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 1 "n BldTD 0.0 0.0 

Total -157.3 Auxil 0 0 Htg Btuh/SqFt -51.21 1 "n Frict 0.0 0.0 
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Systes i   3 81ock UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air ") OADB/WB/HR: 0/ 0/ 0.0 * 
* 

OADB:  0 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space   Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (%) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0   0.00 * -3,002 -3,002 3.88 

Glass Solar 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 * 0   0.00 * -2,402 -2,402 3.11 

Hall Cond 0 0 0 0.00 * 0   0.00 * -20,183 -20,183 26.09 

Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0   0.00 * -51, 760 -51,760 66.92 

Sub Total") 0 0 0 0.00 * 0   0.00 * -77,346 -77,346 100.00 

Internal Loads 
Lights 

* * 
0 0 0 0.00 * 0    0.00 * 0 0 0.00 

People 0 0 0.00 * 0    0.00 * 0 0 0.00 

disc 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Sub'Total-) 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Sup. f an Heat 0 0.00 * 0.00 * 0 0.00 

Ret. F an Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total") 0 0 0 0 0.00 * 0    0.00 * -77,346 -77,346 100.00 

i 
j   Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR Leaving DB/WB/HR Gross Total 

rmtHO 

Glass (sf) (*) 
(Tons) . (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F )eg F Grains Floor 2,619 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Part 374 
Aux cig   0.0 
Opt Verjt   0.0 

0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 1, 169 0  0 

Totals    0.0 0.0 Hall 1, 043      45  4 

 ' UCATTW^ COIL SELf rAIRFLOWS (cfm)- -ENGINEERING CHECKS— -TEMPERATURES (f)— .U iUN VI 

Capacity Coil A rfl Ent Lvg Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
;   (Mbh) (cfm)  Deg f Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 90.2 

Main Htg   -77.3 3,201  68.0 90.2 Infil 0 743 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 0 3,201 Clg Sqft/Ton 0.00 Return   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 3,201 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.22 Fn BldTD 0.0 0.0 
Total -77.3 Auxil 0 0 Htg Btuh/SqFt -29.53 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 4 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

— Room U-Values — 
(Btu/hr/sqft/F) 

Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.268 0.317 21.3 4.27 
5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.288 0.000 44.8 9.15 
6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.956 0.995 0.300 0.000 39.4 11.59 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 37.7 9.72 
8 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 36.3 9.30 

3 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.268 0.317 21.3 4.27 
NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.288 0.000 44.8 9.15 

6 LOUNGE 0.000 0.000 0.000 0.000 0.157 0.956 0.995 0.300 0.000 39.4 11.59 
Zone ! 2 Total/Ave. 0.000 0.000 0.000 0.000 0.119 0.921 0.957 0.295 0.317 37.7 9.72 

7 TOILETS, LOCKERS 0.000 0.000 0.000 0.000 0.057 0.810 0.837 0.304 0.000 53.0 11.38 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.810 0.837 0.304 0.000 53.0 11.38 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.101 0.908 0.943 0.298 0.317 41.6 10.13 

i LOCKER & MAINTNC 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.304 0.000 36.7 7.35 
2 CART MAINTENANCE 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.331 0.000 43.2 8.83 
3 LOCKER ROOM 0.275 0.000 0.000 0.000 0.000 0.810 0.837 0.304 0.000 39.3 7.86 

Zone 1 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.810 0.837 0.316 0.000 40.1 8.10 
STAIRS 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 

Zone : 5 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.000 0.000 0.000 0.000 21.9 5.15 
System 3 Total/Ave. 0.275 0.000 0.000 0.000 0.040 0.810 0.837 0.316 0.000 38.9 7.91 
Building 0.275 0.000 0.000 0.000 0.095 0.909 0.944 0.302 0.317 39.1 9.17 
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BUILDING AREAS - ALTERNATIVE 4 
WEATHERSTRIP 4 CAULKING 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Nin Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area m Area 
Numbe r Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

* OLD PRO SHOP 1 1 389 389 0 0 0 0 0 16 17 78 
5 NEW PRO SHOP 1 1 600 600 0 0 0 0 600 81 23 274 
S LOUNGE 1 1 1,308 1,308 0 0 0 0 1,312 307 30 733 

Zone 2 Total/Ave. 2,297 0 0 0 0 1,912 404 27 1,085 
3 OFFICE 1 1 145 145 0 0 0 0 0 0 0 0 

Zone 4 Total/Ave. 145 0 0 0 0 0 0 0 0 
System  1 Total/Ave. 2,442 0 0 0 0 1,912 404 27 1,085 

♦ OLD PRO SHOP 
5 NEW PRO SHOP 

1 1 389 389 0 0 0 0 0 16 17 78 
1 1 600 600 0 0 0 0 600 81 23 274 

S LOUNGE 1 1 1,308 1,308 0 0 0 0 1,312 307 30 733 
Zone 2 Total/Ave. 2,297 0 0 0 0 1,912 404 27 1,085 

7 TOILETS, LOCKERS 1 1 775 775 0 0 0 0 775 53 8 635 
Zone 3 Total/Ave. 775 0 0 0 0 775 53 8 635 
Syste ii   2 Total/Ave. 3,072 0 0 0 0 2,687 457 21 1.72C 

1 LOCKER & MAINTNC 1 1 736 736 0 0 0 0 0 .14 3 454 
! CART MAINTENANCE 1 1 1,000 1,000 0 0 0 0 1,000 17 4 431 
! LOCKER ROOM 1 1 714 714 374 0 0 0 0 14 11 114 

Zone 1 Total/Ave. 2,450 374 0 0 0 1,000 45 4 996 
< i STAIRS 1 1 169 169 0 0 0 0 169 0 0 0 

Zone 5 Total/Ave. 169 0 0 0 0 169 0 0 0 
Systei i  3 Total/Ave. 

ng 
'2,619 374 0 0 0 1,169 45 4 998 

Build 8,133 374 0 0 0 5,768 906 19 3,803 

ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall Building U-Value 

0.095 (Btu/Hr/Sq Ft/F) 
0.419 (Btu/Hr/Sq Ft/F) 
0.240 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

5.77 (Btu/Hr/Sq Ft) 
31.23 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE ■ ■ ALTERNATIVE 4 
WEATHERSTRIP & CAULXING 

0 V C T E H LOAD PROFILE 

System Totals 

Percent — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 

Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) W (Cfa) (*) (Cfm) (*) 

0 - 5 0.4 57 1,125 -19,766 . 13 304 322.4 0 0 0.0 0 0 

5 - 10 0.7 3 65 -39,532 18 440 644.9 0 0 0.0 0 0 

10 - 15 1.1 2 47 -59,298 25 592 967.3 0 0 0.0 0 0 

15 - 20 1.5 0 0 -79,063 8 189 1,289.8 0 0 0.0 0 0 

20 - 25 1.8 4 86 -98,829 5 120 1,612.2 0 0 0.0 0 0 

25 - 30 2.2 2 30 -118,595 5 118 1,934.6 0 0 0.0 0 0 

30 - |35 2.6 0 0 -138,361 1 31 2,257.1 0 0 0.0 0 0 

35 - '40 2.9 3 68 -158,127 1 16 2,579.5 0 0 0.0 0 0 

40 - ,45 i.i 2 43 -177,893 1 28 2,902.0 0 0 0.0 0 0 

45 - 150 3.6 7 147 -197,659 3 62 3,224.4 72 5,088 0.0 0 0 

50 - !55 4.0 8 161 -217,424 3 61 3,546.8 28 1,989 0.0 0 0 

55 - ^60 4.4 2 31 -237,190 18 420 3,869.3 0 0 0.0 0 0 

60 - '65 4.7 8 155 -256,956 0 0 4,191.7 0 0 0.0 0 0 
65 - 70 5.1 2 31 -276,722 0 0 4,514.2 0 0 0.0 . 0 0 
70 - 75 5.5 0 0 -296,488 0 0 4,836.6 0 0 0.0 0 0 

75 - 80 5.8 0 0 -316,254 0 0 5,159.0 0 0 0.0 0 0 

80 - ,85 6.2 0 0 -336,020 0 0 5,481.5 0 0 0.0 0 0 

85 - \% 6.6 0 0 -355,786 0 0 5,803.9 0 0 0.0 0 0 

90 - 195 6.9 0 0 -375,551 0 0 6,126.4 0 0 0.0 0 0 

95 - 100 7.3 0 0 -395,317 0 0 6,448.8 0 0 0.0 0 0 
Hours Off 0.0 0 6,771 0 0 6,379 0.0 0 1,683 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
WEATHERSTRIP & CAULKING 

lewpeidiurts 

Range 2 4        2 3        1        5 

(F) 

Max. Temp. 82.0 316.5 102.7 99.8 101.3 141.3 
Mo./Hr. 7 24 12 24   7 22 7 21   8 19   8 19 

Day Type 1 5        1 111 

  N 

Above 100 0 8,052     160 0     280 3,089 
95 - 100 0 28 1,034 812 1,454      99 
90 -   95 0 116 1,054 1,226 1,036     196 
85 -   90 0 104     763 766     412      90 
801 -   85 156 205     643 724     382     198 
75!-   80 2,800 136       18 144     108        0 
70 -   75 716 119        0 34        0        0 
651-   70 51 0 2,437 2,580 3,070 5,088 
60!-   65 731 0 1,139 1,265 1,709        0 
55 -   60 824 0     721 764     309        0 
50 -   55 661 0     791 445        0        0 
Be ON 50 2,821 0        0 0        0        0 

Min. Temp. 32.1 68.0   54.9 54.9   58.4   67.3 
Mo./Hr. 2   9 1   1 12   5 2   3   2   7   16 

Da) Type 5 1        1 3        1        1 

Zone Number 

Number of Hours 
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WEATHERSTRIP & CAULKING 
 - MONTHLY 

V 600 
PAGE 49 

ENERGY  CONSUMPTION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov ' 
Dec 
Total 

Building Energy Consumption ^ 
Source Energy Consumption : 

ELEC DEMAND * 

Off Peak On Peak OIL 
(kWh) (Ml) (Therm) 

3,037 10 577 
2,757 10 573 
2,834 10 365 
2,624 10 170 
4,321 17 0 
4,952 18 0 
6,099 18 0 
5,093 18 0 
4,180 17 0 
2,639 10 130 
2,624 10 251 
2,965 10 482 
44,125 18 2,548 

49,844 (8tu/Sq Ft/Year) 
88,533 (Btu/Sq Ft/Year) 

Floor Area 8,133 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
WEATHERSTRIP 4 CAULKING 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref 
Nun 

1 
( 
.quip 
lode Jan Feb Mar Apr 

— .Mont 
May 

hly Cons 
June 

umption 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

2458 
9.1 

2220 
9.1 

2458 
9.1 

2379 
9.1 

3971 
12.2 

3843 
12.2 

3971 
12.2 

3971 
12.2 

3843 
12.2 

2458 
9.1 

2379 
9.1 

2458 
9.1 

36,409 
12.2 

1 MISC LD 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 . 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
. 0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 rtlSC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 E 
I 
f 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   107 

0.0   0.0   0.0   4.2 
793 
4.4 

1696 
4.5 

798 
4.4 

102 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

3,496 
4.5 

1 I 
I 
F 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
11 

0.4 
81 

0.4 
171 
0.4 

82 
0.4 

10 
0.4 

0 
0.0 

0 
0.0 

0 
0.0 

355 
0.4 

1 EQ5303 
E.LEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
121 
0.3 

126 
0.3 

149 
0.3 

130 
0.3 

117 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

643 
0.3 

1 EQ4003 
E|EC 
k 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
112 
0.3 

108 
0.3 

112 
0.3 

112 
0.3 

108 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

. 553 
0.3 

1 1 
( 
[ 

:Q2005 

in 
>K 

577 
2.8 

OIL FIRE TUBE HOT WATER 
573   365   170    0 
2.8   2.8   2.8   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

130 
2.6 

251 
2.8 

482 
2.8 

2,548 
2.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
WEATHERSTRIP 4 CAULKING 

ELEC 84 78   54   35 0 0 0 0 0 26 35 73 387 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5240 BOILER FORCED DRAFT FAN 
ELEC 116 108   76   49 . 0 0 0 0 0 36 49 102 537 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5307 BOILER CONTROLS 
ELEC 248 230   161   105 0 0 0 0 0 78 105 217 1,144 

PK 0.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 

1 EQ5040 FUEL OIL PUMP C.V. 
ELEC 131 121    85   55 0 0 0 0 0 41 55 114 603 
PK 0.3 0.3   0.3   0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 
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T I L I T Y     PEAK     CHECKSUMS 

Utility     ELECTRIC DEMAND 

Peak Value    17.7 (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (%) 

5.2 29.54 

5.2 29.54 

0.0  0.00 

0.3 1.57 

0.3 1.57 

0.0 0.00 

12.2 68.89 
0.0 0.00 
0.0 0.00 

12.2 68.89 

Grand Total 17.7 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 901 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Nuaber: 1.00 
Winter Clearness Nusber: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 

Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-rain./hr/cuft) 

Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program Nas Run:   13: 6: 8  1/17/94 
Dataset Name: CB901B .TM 

[ 
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AIRFLOW - ALTERNATIVE 1 
COMBINED ECOS 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

--" Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 RAD 
3 UH 

Totals 

3,248 
0 
0 

3,248 

3,248 
0 

3,201 
6,449 

3,965 
' 0 

0 
3,965 

717 
875 
569 

2,161 

CAPACITY - ALTERNATIVE 1 
COMBINED ECOS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 SZ 
2 RAD 
3 UH 

Totals 

4.9 
0.0 
0.0 
4.9 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

4.9 
0.0 
0.0 
4.9 

-106,192 
-101,019 
-55,994 

-263,205 

-106,192 
-101,019 
-55,994 

-263,205 

The building peaked at hour 14 month 7 with a capacity of   4.9 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
COMBINED ECOS 

C H E C X S 

rerueiiL ing  neaimy 

System   Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 0.00 1.33 657.2 494.1 24.29 1.33 -43.49 2,442 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -32.88 3,072 
3 Main UH 0.00 0.00 0.0 0.0 0.00 1.22 -21.38 2,619 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ***** ******* HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/15   * Mo/Hr: 13/ 1 
Outside Air — > OADB/WB/HR: 91/ 74/105.0 * OADB: 91     * OADB:  4 

Space Ret. Air Ret: Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 1,640 0 1,640 2.77 * 1,994 4.21 * -4,646 -4,646 4.41 
Glass Solar 11,853 0 11, 853 19.99 * 13,082 27.63 * 0 0 0.00 
Glass Cond 4,849 0 4,849 8.18 * 5,137 10.85 * -24,753 -24,753 23.47 
Wall Cond 887 6 893 1.51 * 1,059 2.24 * -3,889 -3,914 3.71 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 23,717 23,717 39.99 * 12,481 26.36 * -49,923 -49,923 47.34 
Sub Total-) 42,946 6 42,951 72.42 * 33,752 71.28 * -83,211 -83,236 78.93 

Internal Loads * 
Lights 11,334 0 11, 334 19.11 * 11,431 24.14 * 0 0 0.00 
People 4,560 4,560 7.69 * 2,141 4.52 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 15,893 0 0 15,893 26.80 * 13,573 28.66 * 0 0 0.00 

Ceiling Load 54 -54 0 0.00 * 26 0.05 * -154 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 462 0.78 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 -0.00 * 0 -0.00 * -22,222 -22,222 21.07 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

GrandlTotal") 

1 
58,893 -49 0 59,306 100.00 * 47,351 100.00 * -105,587 -105,458 

_ ADC/NO ....  

100.00 

Total Capacity Sens Cap. ( Joil Airfl Enterinc ) DB/W8/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Hbh) (Mbh) (cfra) Deg F Deg F Grains Deg F Deg F Grains Floor    2,442 

Main Clg   4.9 59.3 45.2 3,248 75.1 65.6  81 .6 61.5 59.9 76.7 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof    1,912 0  0 
Totals!    4.9 59.3 Wall    1,489     404 27 

 t UCATTUP COIL SELf "PTTflW  -AIRFLOWS (cfm)-   INGINEERING CHECKS— -TEMPERATURES It} — X\ lUrl {')— 

!  Capacity Coil A rfl  Ent Lvg Type Cooling Heating   Clg % OA 0.0 Type  Clg Htg 
1   (Hbh) (cfn)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 1.33  SADB    61.6 97.9 

Main Htg   -106.2 3,248  67.8 97.9 Infil 717 717  Clg Cfm/Ton 657.15  Plenum  75.4 66.7 
Aux Htg    0.0 0   0.0 0.0 Supply 3,248 3,248  Clg Sqft/Ton 494.11  Return  75.1 67.8 
Preheat    -0.0 3,; >48  67.8 61.5 Mincfm 0 0  Clg Btuh/Sqft 24.29  Ret/OA  75.1 67.8 
Reheat;     0.0 0   0.0 0.0 Return 3,248 3,248  No People 8  Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0  Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.33  Fn BldTD 0,0 0.0 
Total ''         -106.2 Auxil 0 0  Htg Btuh/SqFt -43.49  Fn Frict 0.1 0.0 
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System 2 älock RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — ) Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air — ) OADB/WB/HR: 3/ 0/ 0.0 * 
* 

OADB:  0 * 
* 

OADB:  4 

Space Ret. Air Ret.' Air let Percnt * Space  Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent . Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh)    (%) * (Btuh) (Btuh) (*) 

Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 * 0   0.00 * -6,257 -6,257 6.19 

Glass Solar 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Glass Cond 0 .0 0 0.00 * 0   0.00 * -27,600 -27,600 27.32 

Nail Cond 0 0 0 0.00 * 0   0.00 * -6, 197 -6,211 6.15 

Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0    0.00 * -60,952 -60,952 60.34 

Sub Total-) 0 0 0 0.00 * 0   0.00 * -101, 005 -101,019 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

People 0 0 0.00 * 0   0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0   0.00 * -3,497 0 0.00 

Outside Air 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand 'Total::) 
. i 

0 0 0 0 0.00 * 0   0.00 * -104,502 -101,019 

-äRFÄ^  

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR Leaving 08/WB/HR Gross Total 
HixCnü 

Glass (sf) (*) 
(Tons) (Hbh) (Nbh) (cfm) Deg F Deg F Grains Deg F )eg F Grains Floor 3,072 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Part 0 
Aux Cl 
Opt Ver 

g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 
t   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 Roof 2,687 0  0 

Totals 0.0 0.0 Wall 2 177     457 21 

ATDCI nuo //-*•!. — FNßTNFFRTNß rUFM«!-- -TFMOFRaTIIRF«! If) — 

Capacity Coil Airfl  Ent Lvg Type Cooling 1 teating Clg * OA 0.0 Type  Clg Htg 
i   (Hbh) (cfa)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 68.1 

Main Htg   -101.0 0   0.0 0.0 Infil 0 875 Clg Cfm/Ton 0.00 [ •lenu«   0.0 39.6 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 f (eturn   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 1 let/OA   0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 1 lunarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 1 "n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 1 "n BldTD 0,0 0.0 
Total -101.0 Auxil 0 0 Htg Btuh/SqFt -32.88 1 "n Frict 0.0 0.0 
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System   3 81ock UH - UNIT HE ATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —) Mo/Hr: 0/ 0 * Mo/Hr: 3/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent . Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * -2,734    -2,734 4.88 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Glass Cond 0 .0 0 0.00 * 0 0.00 * -2,402   -2,402 4.29 
Hall Cond 0 0 0 0.00 * 0 0.00 * -11, 197   -11,197 20.00 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -39,661   -39,661 70.83 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -55,994   -55,994 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
People 0 0 0.00 * 0 0.00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Motal") 
i 

0 0 0 0 0.00 * 0 0.00 * -55, 994   -55,994 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR Leaving D8/WB/HR Gross Total   Glass (sf] (i) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 2,619 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Part 374 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 Roof 1,169 0  0 
Totals 0.0 0.0 Nail 1,043      45  4 

 -.«UCATTUr :0IL SELE -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- -TEMPERATURES lt\ — t11UH  (') 
Capacity Coil A] rfl  Ent Lvg Type Cooling Heating Clg %  OA 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 84.1 
Main Htg   -56.0 3,201  68.0 84.1 Infil 0 569 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 
Aux Ht;g    0.0 0   0.0 0.0 Supply 0 3,201 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat i     0.0 0   0.0 0.0 Return 0 3,201 No People 0 Runarnd  0.0 68.0 
Humidif1     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.22 Fn BldTD 0,0 0.0 
Total -56.0 Auxil 0 0 Htg Btuh/SqFt -21.38 Fn Frict 0.0 0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
COMBINED ECOS 

BUILDING  U-VALUES 

(Btu/hr/sqft/F) 
Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.055 0.317 21.8 4.37 

5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.056 0.000 45.9 9.38 

6 LOUNGE 0.000 0.000 0.000 0.000 0.038 0.956 0.995 0.057 0.000 42.7 12.41 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 40.0 10.26 

8 OFFICE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.3 2.67 

System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 38.4 9.81 

4 OLD PRO SHOP 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.055 0.317 21.8 4.37 

5 NEW PRO SHOP 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.056 0.000 45.9 9.38 

6 LOUNGE 0.000 0.000 0.000 0.000 0.038 0.956 0.995 0.057 0.000 42.7 12.41 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.921 0.957 0.056 0.317 40.0 10.26 

7 TOILETS, LOCKERS 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.057 0.000 55.7 11.91 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.032 0.810 0.837 0.057 0.000 55.7 11.91 

System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.036 0.908 0.943 0.057 0.317 44.0 10.67 

1 LOCKER & MAINTNC 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.057 0.000 38.2 7.65 

2 CART MAINTENANCE 0.000 0.000 0.000 0.000 0.037 0.810 0.837 0.331 0.000 43.2 8.83 

3 LOCKER ROOM 0.275 0.000 0.000 0.000 0.000 0.810 0.837 0.057 0.000 39.7 7.93 

Zone 1 Total/Ave. 0.275 0.000 0.000 0.000 0.037 0.810 0.837 0.175 0.000 40.7 8.21 

9 STAIRS 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 22.5 5.28 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 22.5 5.28 

System 
Buildin 

3 Total/Ave. 0.275 0.000 0..000 0.000 0.037 0.810 0.837 0.175 0.000 39.5 8.03 

9 0.275 0.000 0.000 0.000 0.037 0.909 0.944 0.088 0.317 40.9 9.56 
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BUILDING AREAS 
COMBINED ECOS 

ALTERNATIVE 1 

BUILDING AREAS 

Floor To-tal 
Number of Area/Dupl Floor Partition 

Room Dupl icate Room Area Area 
Number Description Fir Rm (sqft) (sqft) (sqft) 

4 OLD PRO SHOP 1 1 389 389 0 
5 NEW PRO SHOP 1 1 600 600 0 
6 LOUNGE 1 1 1,308 1,308 0 

Zone 2 Total/Ave. 2,297 0 
8 OFFICE 1 1 145 145 0 

Zone 4 Total/Ave. 145 0 
System 1 Total/Ave. 2,442 0 

4 OLD PRO SHOP 1 1 389 389 0 
5 NEW PRO SHOP 1 1 600 600 0 
6 LOUNGE 1 1 1,308 1,308 0 

Zone 2 Total/Ave. 2,297 0 
7 TOILETS, LOCKERS 1 1 775 775 0 

Zone 3 Total/Ave. 775 0 
System 2 Total/Ave. 3,072 0 

1 LOCKER & MAINTNC 1 1 736 736 0 
2 CART MAINTENANCE 1 1 1,000 1,000 0 
3 LOCKER ROOM 1 1 714 714 374 

Zone 1 Total/Ave. 2,450 374 
9 STAIRS 1 1 169 169 0 

Zone 5 Total/Ave. 169 0 
System 3 Total/Ave. 2,619 374 
Building 

i 
8,133 374 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
COMBINED ECOS 

9 0 

0.037 Overal 1 Roof U-Value   = 

M n n u i o l Q 

(Btu/Hr/Sq Ft/F) 
Overa] 1 Wall U-Value : 0.246 (Btu/Hr/Sq Ft/F) 
Overal 1 Building U-Value : 0.131 (Btu/Hr/Sq Ft/F) 

Exposed 
Floor Skylight Ski Net Roof 
Area Area /Rf Area 

(sqft) (sqft) {%) (sqft) 

Window Win Net Wall 
Area /Wl   Area 

(sqft) (*)  (sqft) 

0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 1,912 404 27 1,085 
0 0 0 16 17 78 
0 0 600 81 23 274 
0 0 1,312 307 30 733 
0 0 1,912 404 27 1,085 
0 0 775 53 8 635 
0 0 775 53 8 635 
0 0 2,687 457 21 1,720 
0 0 0 14 3 454 
0 0 1,000 17 4 431 
0 0 0 14 11 114 
0 0 1,000 45 4 998 
0 0 169 0 0 0 
0 0 169 0 0 0 
0 0 1,169 45 4 998 
0 0 5,768 906 19 3,803 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

1.45 (Btu/Hr/Sq Ft) 
24.62 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
COMBINED ECOS 

System Totals 

c n L U M V r  n u r i L [ 

Percent  — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (%) (Btuh) W (CflB) (%) (Cfm) (*) 

0-5    0.2 50 988 -13,160 17 330 322.4 0 0 0.0 0 0 
5 - 10    0.5 0 0 -26,321 14 269 644.9 0 0 0.0 0 0 

10 - 15    0.7 3 62 -39,481 16 309 967.3 0 0 0.0 0 0 
15 - 20    1.0 3 61 -52,641 5 104 1,289.8 0 0 0.0 0 0 
20 - 25    1.2 5 95 -65,801 6 125 1,612.2 0 0 0.0 0 0 
25 - 30    1.5 2 31 -78,962 2 43 1,934.6 0 0 0.0 0 0 
30 - ,35    1.7 2 42 -92,122 0 0 2,257.1 0 0 0.0 0 0 
35 - !40    2.0 3 50 -105,282 0 0 2,579.5 0 0 0.0 0 0 
40 - 45    2.2 3 61 -118,442 10 196 2,902.0 0 0 0.0 0 0 
45 - 50    2.5 12 245 -131,603 4 68 3,224.4 72 5,088 0.0 0 0 
50 - 55    2.7 3 60 -144,763 5 97 3,546.8 28 1,989 0.0 0 0 
55 - 60    3.0 6 124 -157,923 20 389 3,869.3 0 0 0.0 0 0 
60 - 65    3.2 4 77 -171,083 0 0 4,191.7 0 0 0.0 0 0 
65 - 70    3.5 2 31 -184,244 0 0 4,514.2 0 0 0.0 0 0 
70 - 75    3.7 3 62 -197,404 0 0 4,836.6 0 0 0.0 0 0 
75 - 80    4.0 0 0 -210,564 0 0 5,159.0 0 0 0.0 0 0 
80 - 85    4.2 0 0 -223,724 0 0 5,481.5 0 0 0.0 0 0 
85 - !90    4.4 0 0 -236,885 0 0 5,803.9 0 0 0.0 0 0 
90 - 95    4.7 0 0 -250,045 0 0 6,126.4 0 0 0.0 0 0 
95 - 100    4.9 
Hours !of f   0.0 

0 0 -263,205 0 0 6,448.8 0 0 0.0 0 0 
0 6,771 0 0 6,830 0.0 0 1,683 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
COMBINED ECOS 

 BUILDING TEMPERATURE   P 

Temperature • 

Range 2 4        2        3        15. 
(F) 

Max, Temp. 80.5 316.5 106.1 111.2 104.9 166.5 
Mo./Hr. 7 24 12 24   8 19   8 19   8 19   9 19 

Day Type 1 5        1111 

  Number of Hours 
Above 100 0 8,052 1,304 2,392 1,404 3,125 

95 - 100 0 28 1,197     536 1,368      67 
90 -   95 0 116     418      44     257     156 
85 -   90 0 104     341     208     167     108 
80-   85 30 205     268     325     296    216 
75-   80 3,093 136     144     579     180        0 
70 -   75 549 119      51     102        0        0 
65 -   70 170 0 2,496 2,549 3,540 5,088 
60 -   65 692 0 1,344 1,462 1,548        0 
55 -   60 861 0     780     563        0        0 
50 -   55 461 0     417        0        0        0 
Below 50 2,904 0        0        0        0        0 

Min. Temp. 33.6 68.0   54.9   55.4   60.6   67.6 
Mo./Hr. 2   8 1114   2   8   2   7   16 

Day Type 5 12        5        11 

R 0 F I L E S 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
COMBINED ECOS 
 - MONTHLY  ENERGY  CONSUMPTION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

ELEC DEMAND 
Off Peak On Peak OIL 

(kWh) (kW) (Therm) 

2,862 10 383 
2,597 10 382 
2,707 10 244 
2,529 10 101 
4,317 17 0 
4,786 18 0 
5,658 18 0 
4,930 18 0 
4,186 17 0 
2,582 10 53 
2,559 10 163 
2,817 10 318 

42,532 18 1,644 

Building Energy Consumption 
Source Energy Consumption 

38,057 (Btu/Sq Ft/Year) 
74,823 (Btu/Sq Ft/Year) 

Floor Area 8,133 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
C0M8INE0 ECOS 

EQUIPMENT     ENERGY    C 0 N S U M P T I 0 

Ref 
Nutn 

f 
( 
.quip 
;ode Jan Feb Mar Apr 

— .Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

2458 
9.1 

2220 
9.1 

2458 
9.1 

2379 
9.1 

3971 
12.2 

3843 
12.2 

3971 
12.2 

3971 
12.2 

3843 
12.2 

2458 
9.1 

2379 
9.1 

2458 
9.1 

36,409 
12.2 

1 MISC LO 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PX 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LO 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

•5 
t 
i 

ISC LD 
H0TH20 

K 
0 

0.0 
0 

0.0 
0 

0.0 
0 

. 0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 HlSC LD 
P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
0 

0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   103 

0.0   0.0   0.0   4.2 
651 
4.4 

1322 
4.5 

658 
4.4 

107 
4.2 

0 
0.0 

0 
0.0 

0 
0.0 

2,843 
4.5 

1 EQ5200 
tfl.EC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
10 

0.2 
67 

0.4 
132 
0.4 

67 
0.4 

11 
0.4 

0 
0.0 

0 
0.0 

0 
0.0 

287 
0.4 

1 EQ5303 
E,LEC 
to 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
121 
0.3 

117 
0.3 

121 
0.3 

121 
0.3 

117 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

597 
0.3 

1 EQ4003 
EiEC 
PK 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
112 
0.3 

108 
0.3 

112 
0.3 

112 
0.3 

108 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

. 553 
0.3 

1 E 
C 
P 

Q2005 

K 
383 
1.9 

OIL FIRE TUBE HOT WATER 
382   244   101    0 
1.9   1.9   1.9   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

53 
1.7 

163 
1.9 

318 
1.9 

1,644 
1.9 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
COMBINED ECOS 

ELEC 68 64   42   25 0 0 0 0 0 21 30 61 311 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQ5240 BOILER FORCED WAFT FAN 
ELEC 63 59   39   24 . 0 0 0 0 0 19 28 56 289 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 

1 EQS307 BOILER CONTROLS 
ELEC 201 188   124   75 0 0 0 0 0 62 90 179 920 
PK 0.5 0.5   0.5   0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 

1 EQ5040 FUEL OIL PUMP C.V. 
ELEC 71 66   44   26 0 0 0 0 0 22 32 63 324 
PK 0.2 0.2   0.2   0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.2 
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UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    17.7 (kW) 
Yearly Time of Peak IS (hr) 

Hour 15 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name 

7 (mo) 

Cooling Equipment 

1      E01161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

i 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (%} 

5.2 29.54 

5.2 29.54 

0.0 0.00 

0.3 1.57 

0.3 1.57 

0.0 0.00 

12.2 68.89 
0.0 0.00 
0.0 0.00 

12.2 68.89 

Grand Total 17.7 100.00 


