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I. INTRODUCTION

On 13-17 July 1987, stack emission sampling of the exhaust from the C-5
brake reconditioning operation in Bldg 507 was accomplished at Hill AFB UT.
These brakes contain beryllium disks and, during the reconditioning process,
beryllium particles are generated. The survey was requested by HQ AFLC/SGB to
determine the amount of beryllium being exhausted from the facility. Testipg
was conducted by the Air Quality Function of the USAF Occupational and
Environmental Health Laboratory (USAFOEHL). Sampling team members are listed
in Appendix A.

II. DISCUSSION

A. Background

"> The brake shop conducts a two-part reconditioning operation on C-5
beryllium brake discs. This operation consists of an active wet grinding’
process and a wet dipping process., The reconditioning process is a cyeclice
operation for six hours per day and the shop operates only one shift per day.
Each process is exhausted through its own stack and has no air pollution
control equipment, ©

B. Applicable Standards

The national Environmental Protection Agency (EPA) emission standard
for beryllium applicable to statiorary sources is found in Chapter 40, Code of
Federal Regulations, Part 61.30 (40 CFR 61.30). This standard limits
beryllium emissions to not more than 10 grams over a 2U~hour period. The
State of Utah defers to the standard established by the EPA.

C. Site Description

The process for reconditioning the beryllium disks of the C-5 brake
assembly is: (1) dipping in a sodium hydroxide solution, (2) glass bead
blasting, and (3) re-dipping in the solution, Both the blasting and the
dipping processes occur in closed rooms with restricted access. The dipping
tanks are exhausted directly to the atmosphere through a stack on the roof
(referred to in this report as the east stack). The blasting is done in a
sealed cabinet with attached gloves (glove box or hood) to manipulate the
brake disks, The exhaust is passed through a stainless steel filter with a
water spray, primarily to recover the glass beads, and then exhausted through
a second stack on the roof (referred to as the west stack). Both exhaust
stacks on the roof were sampled. Both stacks are similar with a diameter of
15.75 inches and an example of one is shown in Figure 1,

D. Testing Methodology

All sampling and analysis for beryllium were done according to the
procedures contained in 40 CFR 60-61, Methods 1-5, and 104, Sampling ports
were located 2.5 feet downstream and 2 feet upstream from air “low
disturbances in accordance with EPA Method 1. Figure 2 shows a photograph of
the sampling equipment and personnel at the site with a detailed schematic of
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the Method 5 sampling train shown in Figure 3. A performance test on each
stack consisted of the average of three two-hour sample runs with the sampling
probe positioned at 25, 50 and 75 percent of the duct diameter.

Prior to sampling, preliminary velocity, stack temperature, and
cyelonic flow checks of the flue gas were determined according to EPA Methods
1 and 2. These data are included in Appendixes B and C. The data from the
preliminary evaluations were used to determine the sampling nozzle size
necessary to satisfy i{sokinetic conditions.

Quality assurance testing was accomplished by calibration of: (1)
nozzle diameter; (2) triple beam balance (to measure within 0.5 g); (3) meter
box; (4) post test meter box; and (5) pitot tube (coefficient assigned, Cp
0.84). These data are included in Appendix D.

E. Results

Table 1 presents the results obtained during stack testing of the
brake reconditioning operation. Results indicate that the beryllium emission
rate from the east stack (exhausts dipping operation) was less than 0.028
grams per day (g/d) based on a detection limit of 1.25 micrograms. The
emission rate from the west satack (exhausts blasting operation) was 1.78
g/d. Again, a day represents six hours of operation over a 24-hour period.

III. CONCLUSION

Based on the results of this survey, the beryllium emissions from the
brake reconditioning operation are well below the EPA standards established in
40 CFR 61.30 of 10 g/d.

TABLE 1: SURVEY EMISSION RESULTS

Probe ¢ of iso-
Sample Sample Location (%) kinetic Emission Avg Emission
Site Date (% Duct Diameter) Sampling Rate (g/d) Rate (g/d)
East
Run 1 17 Jul 25 99.9 <0.027
2 17 Jul 50 93.8 <0.029
3 17 Jul 75 93.1 <0.029
<0.028
West
Run 1 15 Jul 25 96.3 0.76
2 16 Jul 75 107.0 1.25
3 16 Jul 50 93.1 3.28
1.78
2
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FIGURE 1l: Sampling Site on the Roof
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FIGURE 2:

Sampling Equipment and Personnel
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TEST PARTICIPANTS

USAFOEHL/ECQ Sampling Team
Brooks AFB TX 78235-5501
(512) 536-2891

Maj James Garrison
Capt Guy Fagin
Capt Mary Daly
A1C Donald Johnson

Personnel Contacted
Lt Col Philllp Brown, USAF Hosp Hi11/SGPB
Mr Willert Farrell, USAF Hosp H111/SGPB

Mr Dick Stiefkin, USAF Hosp Hill/SGPB
Mr Robert Berger, OO-ALC/MANPGW
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Appendix B

SURVEY RAW DATA - East Stack
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

RUN NUNBER

-

"ERSE DATE
244 / 7Ty
BUILDING NUMBER 7 JSOURCE NUMBER

Sast Be

Casr~ &

PARTICULATES

ITEN

FINAL WEIGHT
(=)

INITIAL WEIGHT
(om)

WEIGHT PARTICLES
(om)

FILTER NUMBER

PILLTL B
L) &Y/

[

. ACETONE WASHINGS (Probe, Front
Helf Pitter)
\\
‘\ BACK MALF (If nesded)
Totel Weoight of Perticuiotes Collosted -
WATER
TEN FINAL WEIGNHT INITIAL WEIGHT WEIGHT WATER
(o~ (om) (o)
IMPINGER 1 (20) 7 . / J-O
g —
INPINGER 2 (H20) /ﬁé /M &
IMPINGER 3 (Dry) 5 d %Y
IMPINGER & (Silice Gel) Qa 6 b / 7 Oa 55—— 45 é <
=G H2O0- £
Tetal Waight of Woter Collocted 23.0
otal Weight of Weter [
o=
gad. 7 #00.55 :
GASES (Dsy)
— AIA:.YSIS ANA:.VSIS ANAL,YSIS ANAI:VSIS AVERAGE
vOL % COy
VoL % 0,
vOL % CO
VoL % Ny
Vel % Ny = (100% . % CO2-%02-%CO)
FORM
OENL MAY 78 20 17
-'\'.I'.'-f'-.'.'..‘"-f'.f' ‘;r' - - -, :"'.- ‘f'{" . B AN =N K '.',_'-' e, - AN

b4 A

1
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

[BASE

4

SATE

&'

BUILDING NUMBER

Eaest

Be

/7@1(/

RUN NUMBER

RunTE

SOURCE NUMBER

8 PARTICULATES ,
TEem FINAL WEIGHT INMITIAL WEIGHT WEIGHT PARTICLES
(o) * (o) (om)
7 &
FILTER NUMBER
IR 7K

Helt Piltes)

ACETONE WASHINGS (Prebde, Frent

SACK HALF (if peededd

Totel Woight of Particviates Collocted

/00

P
WATER
Tem FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(o= (om) (o)
IMPINGER 1 (M20) 4%3‘ O

IMPINGER 2 (W20)

VE-4%

IMPINGER 3 (Dry)

IMPINGER 4 (Silica Gel)

KRR 7., F-
2t L7

Q
R02.35

Tetel Weight of Werer Collocted

T P N S L R
., "‘ o -"\ ~ ‘-f\. o

v a¥ et

) .'.....-‘,-d_\..u,\’ AT NI T '\.J'\.'\)\

Y2092 - 02.35 — 7~
. GASES (Dry)
TEM ANA:.YSIS AN&ZLYSIS ANAL:S'S ANA:YS‘S AVERAGE
VOL % €Oy
voL % 03
vOL % CO
vOL % Ny :
733 ET1 iy = 52
C
W’: %Z/ Vel % Ny = (100% . % CO3 . % 02 - % CO) 6/?’7 /”7
Lo 77 £ 47
OEHL oM 20 ' 1s

e irrtles
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
"BASE BATE RUN NUMBER
274 /7Tl >
BUILOING NUMBER SOURCE NUMBER
&d’ E;Q .,
[ PARTICULATES
— FINAL WRIGHT INITIAL WEIGHT WEIGHT PARTICLES
o (o) (om)
FILTER NUMBER m I'I
wyl | 1y
ACETONE WASHINGS (Probe, Frent
Hell Fiiter)
BACK HALF (If nevded)
Total Weoight of Porticulates Collocted -
WATER
— FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(om) (om) {om)

g
" IMPINGER 1 (20) ’ ’ég__ 7 /00 0

IMPINGER 2 (20) Z , : / 00 =
IMPINGER 3 (Dry) é O é

IMPINGER 4 (Silica Oel) 923\5—' &0 aog\' aq .,_?o‘?: 7/
Tetal Woight of Weter Collocted &5‘: 7/ -

GASES (Dry)
— ANA:.Y:IS ANA;YSIS ANAL,YSIS Aunu;vsls AVERAGE
VOL % €O,
voL 3 0,
voL % co
VoL % Ny

e
W§:7 (? 4 Vei % N2 = (100% . % CO3 . % 07 - % CO)
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SURVEY RAW DATA - West Stack
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PRELIMINARY SURVEY DATA SHEET MO. |
(Stack Geomewy) !

[SASE o TA 5 T -
A ST ART AR Ty v

DATE

- B “

S X/

SOURCE TYPE AND MAKE
- : . h

e . (]

"SCURCE NURDEN

SZ% Z /5’ 75- Inches '
LATED CAPACITY YYST FURC ;

OISTANCE FROM EuﬂEE "ol'/'ul'_tn T YO INLIOE DIAMETER :
/ [y
/ f/ Inches "
"RNUNSER OF TRAVENSES

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

Y

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIOE N

POINT DIAMETER o gu,u. OF NIPPLE TO SAMPLING POT N
nches, . (Inches)

[l &é . X

./ /"
6.7 | e
/R /.9
S2T | ' 28
&0 J. 7 * :
JI. < | g fQ P
£ 4 Y/ .
72 < | pE =

v W ow
Y

*Q%A4“<ﬁ\@‘%\

323 /7 :

/2 o) & 5.9 '.

7 Az 2 1%, 75 3

| 777 | [T /9.75 5
L 1 .
0. () 27 7 :

D

TOEWL [orm 15 AR \
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

774

E Jaky £7

aest

INSIDE STACK DIAMETER

7

[STATION PRESSUNE

" "+ 0095 /o ok T8

/ v(}: 7 ::— Inches
In Hg
In H2

SAMPLING TEAM

TRAVERSE POINT NUMBER vu?;? _pzrz Vp IN HD P M’"F/Tﬁ STACK TEMPERATURE (OF)
/ 0. 0R_ 0.035
2 .02 2. 032
3 0. das 0.045
v 0. 03 0. %5
s * 003 Lls
& 0. 04 0.070
2 0./0 N, /S
J 0. // 0, /3
7 d.70 0./3
/) 0075 0. 185
i 0.685 g, /35
/2 0. 08¢ . IR5
Afp=4. 13
75 8¥°F
L A-,p = 0.3
C = /AR
= 30
ARZE
I’JCAL}; BLY. 7L 2.975
AVERAGE N‘7b’/é:£. O.
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PRELIMINARY SURVEY DATA SNEET NO. 2
(Velocity and Temperatuce Traveras)

FBASE ,
Lyl B /6 \724«@ 3/ (/27 3

| Mas? 3Q

INSIOR STACK DIAMETER e
rrorsremmn—

FIYRCR TYAYRR PREIIUNY =5

In H20
TRAVERSE POINT NUMBER VELOCITY HEAD, Yp IN HD /Tp— STACK TEMPERATURE (OF)

/ 2.0235
=3 2,025
3 2.025
ol 2. 030
T 0.035
¢ 2.044
—~ 0.0 75
J 0.0¢5

0. 060
- 0.060
J.053

S 0. 05%

Z2% 0. 065

AVERAGE

OEML /o7 16
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AIR POLLUTION PARTICULATE ANALYTICAL DATA ;
" UN N ':
Wes? 5‘&,0’2/ ~
Wy 15Tk, b 4 3

SR TR FTreuReT wowsTR

e st Be
[N PARTICULATES
) FINAL WEIONT HWHTIAL WEIGHT WEIGHY PARTICLES
(=) (=)

' 0177? ‘ ‘0"27?—

FILTER NUMBER

ACETONE WASHINGS (Prode, Frant
Heall Plicer)

DACK MALPF (if nesded)

)

PR A
% “x

Total Woight of Portieviores Collosted

1 -
WATER E
— FINAL WEIGHT INITIAL WRIGHT WRIGHT WATER |
(om) (om) (om)
IMPINGER ) (W20) ' ?/ / o o —?
IMPINGER 2 (W30 /06 /Jo é
IMPINGER 3 (Dey) 6 : 0 \5,
IMPINGER & (Silice Oel) Qa 8, 6/)3/ 40/. 7& a?é . 7é
b= o #3008 2 28.7¢ -~
1. GASES (Dry)
ITEM ANA‘LYSIS ANA;.YSI’ ANAL’Vsll ANA:VSOS AVERAGE
VoL % €O,
vOL % 0,
VoL % co

/l/”"éVusn,:noou-sco,.sorscm
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

e

(om)

(o~

LI RUN NUMBER
[ W%* rnﬂcuufgs e

(om)

FILTER NUMBER

[O_

. 282

2130

ACETONE WASHINGS (Probe, Frent
Meailt Plites)

BACK HALF (M sseoded)

Towsl Woight of Partiouietes Collioesed

-
WATER
— FINAL WEIGHT INITIAL WRIGHT WEIGHT WATER
(o) (om) (om)

1MPINGER ' (W20)

|00

(0D

(o

1PINGER 2 (W20

10

100

"t

IMPINGER 3 Dey)

\

3

1MPINGER & (Silics Oel)

213.05

%

201.3b

1 0. (A

Towml Woight of Werer Collocred

FR3.05 — 40/ 36

(L -

GASES (Dry)

— ANALYSIS

ANALYSIS

ANALYSIS
]

ANALYSIS
4

AVERAGE

vOL % €O,

vOoL % Oz

vOoL % CO

VOL % Ny

O Mavgi oL

|

Vel % My = (100% . % CO7 - % 03 - % CO)
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

A1/ m;é ﬁ/z,

BUILDING NUMBER SOURCE NUMBER

Mf&—

(SATT

UN NUMBER

7

PARTICULATES
raw FPINAL WRIGNTY INITIAL WEIGHT WEIGHT PARTICLES
(o) - (o= (=)

wm  /operC (& 25y 2743

FILTER NUMBER W 'y/ //

ACETONE WASHINGS (Probe, Frant
Heit Plltes)

BACK MALF (i neoded)

Total Weoight of Pervicuiates Collocted

o=
". WATER
ram PINAL WRIGHT INITIAL WRIGHT WEIGHT WATER
(om) (om) (om)

IMPINGER 1 (W20) J?Z / 00 O
I 4 .
INPINGER 2 (W20) /0 y/ /00 ’ 9

IMPINGER 3 Dry) 6 ¢ é

IMPINGER 4 (Sillce Oel) ;). 3 /r ?:ﬁ. ‘209" Oi /Qé M ?3
, - , R v 5.02 27.%3

Total Weight of Warer Collocted

4

. GASES (Dry)

— ANA’LVSB AquLvsu AuAL:'Sns Auakvus AVERAGE
vOL % COy

vOL % Oy

voL % co

VoL % Ny

ferat 7/

- Yol % N2 = (100% - % CO3. % 07.% CO
T, s T 2 2-%072 )

OEHL o7 20
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ANALYTICAL BALANCE CALIBRATION FORM

Balance name m&mlf]f‘ pcHy0 Number __ —
Classification of standard weights :1?7C1&04555 i

pate | 0.500 g |1.0000 g |10.0000 g |50.0000 g| 100.0000 g| Analyst
/bfwy .S0 00 Jp.00 50.00 | /00.00 e
I'lTuﬁ .50 | s00 " 10.00 | 5p.00 |00 00 70 3
—_ 1 1 | :

Quality Assurance Handbook M5-5.2
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date /7 /Per IPJV Meter box number N, M
Barometric pressure, P = X g 9"7‘1 in. Hg Calibrated by /7278737 *Zi/.q
Gas volume Temperature

Orifice | Wet test | Dry gas | Wet test “Dry gas meter
manometer | meter ' | meter meter |Inlet |Outlet | Avg |Time

:
s.
3
:
-
L
G
P
:

settin (v ) » (v ) » ('- ) » (t ) » .(t ) » (t- ) » (e) ]
e Ceawm, | % 9 L D A vy, | aue
presid? in. H0 | -fe fe o | °F | °F °F |min in. B30

' ,Z? A} 6.4 7
a?'ﬁ"? 9.3 ! 42 .3§ _Qg.?yi;‘ﬂ/ ;37 709_ 573 /3.5 L0§ |2.10
. 3
5 ,9%‘ 22/35?"7% ;}/. 536.519- 6 4108 o

07”-' 1.0 P

27 s |ld &% Sosodst 1T sy -lse|i08s |2,03 - -

’*3 v a0 [MIS TR Y7 ‘?,7;,7;::9.4 9,73 ;72' sys1sl8.8 1 L3724
T BT T Tl e

g so ?*913’ /%;—gﬂz § ‘;f;z?,ﬂ?;?' 70 (5341275 /-9 12.1%

- T Avg 1,084 |A 3

-

Q

L}
v

i

L4

Pam— p——
—

2
AH ) v, B (t, + 460) 0.0317 AH [(: + 460) e]

1n: OH Y. = @. = ¥

0.5 |0.0368

1.0 10.0737

1.5 Jo.110

7 2.0 10.147

3.0 j0.221

4.0 {0.294

2 If there is only one thermometer on the dry gas meter, record the temperature

under td.

Quality Assurance Handbook M4-2.3A (front side)
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NOZZLE CALIBRATION DATA FORM

( |
Date /5-: ) / 6 2 /7 j-"é/ Calibrated by ﬁ/
‘d.ﬁgig%eati Ty ée Diametega ap,P D, °
 nmber | mm (38.) | mm #in.) | mm 3n.) | m (1n.) | 2V9 .
——
0.375ust)| 0. 369 |0.367 |0.368 |0.00/ |0-3¢ 87;
0.500(west)| 0998 |0.497 0B |0-00/ :'gzo
0.300 (uest) |0- 27 0-300/ gdszg 0. ;:/7- 0. 308
 sp0 (west) | 0911|020 o | |
(
- where:

a‘Dl 2.3 = three different nozzles diameters, mm (in.); each
1 e diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
. _ .
Davg =- average of Dl' DZ' and D3.

Quality Assurance Handbook M5-2.6
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CALCULATIONS

This formula was used to calculate the emission rate, R.

where:

R =

Wt

V_ std

vV, std

86, 400

10-¢

(K)

o q"-'

W, Vq A, (86,400 x 10-*) P, '

(Vm std + V, std) Ts
total weight of beryllium collected (micrograms, ug)
stack surface area (square feet, ft?)

average stack gas velocity (feet per second, ft/s)

dry gas sample volume at standard conditions (29.92 in Hg;
T7°F)

water vapor volume at standard conditions (cubic feet, rt?
stack temperature (degrees Rankine, °R)

absolute stack gas pressure (inches of mercury, in Hg)
berylliunbemission rate (grams per day., g/d) .
17.64 °R/in Hg |

conversion factor (seconds per day)

conversion factor (g/ug)
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OPERATING PARAMETERS

Wt A v V_ std V., std T P
Sample {(pg) (zed) (£t)s) Tm?) {n*) (oR) (inéggl
East
Run 1 <1.25 1.35 17.02 73.786 1.11 533.8 24.93
2 <1.25 1.35 20.97 84.285 0.87 542.3 24,91
3 <1.25 1.35 30.57 120.846 1.21 547 .1 24.88
West
Run 1 60.86 1.3% 11.13 84.879 1.35 537.7 25.18
2 40.u55 1.35 13.03 38.818 1.02 546.2 25.05
3 2u6.17 1.3% 14,46 100.946 1.31 546.6 25.03
where: Wt = welght
As = stack cross-sectional area
Vs = stack velocity

Vp Std = meter volume at standard conditions (29.92 in Hg; 77°F)

water vapar volume at standard conditions

Vw std =
‘!‘s = stack temperature
Ps = absolute stack gas pressure
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XROM METH 5

Run Number
East 1

METER BOX Y?
1.0840

DELTA H?
1.7000

BAR PRESS ?
24.9200

METER VOL ?
82.3810

MTR TEMP F?
74.9000

% OTHER GAS

REMOVED BEFORE

DRY GAS METER?
0.000

STATIC HOH IN?
.0700

STACK TEMP.
73.8000

ML. WATER
23.6200

IMP, % HOH = 1.5
% HOH = 1.5

% CO;
0.0000

% OXYGEN
21.0000

% CO?

0.0000

EAST STACK CALCULATIONS RUN #1,

2, and 3

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

XROM METH §
Run Number
East 2
Run
METER BOX Y¥?
1.0840 Run
DELTA H?
2.5500 Run
BAR PRESS ?
24,9000 Run
METER VOL ?
95,8400 Run
MTR TEMP F?
85.7000 Run
% OTHER GAS
REMOVED BEFORE
DRY CAS METER?
0.000 Run
STATIC HOH IN?
.0700 Run
STACK TEMP.
82.3000 Run
ML. WATER
18.5700 Run
IMP. % HOH = 1.0
4 HOH = 1.0
% CO2
0.0000 Run
4 OXYGEN
21.0000 Run
1 CO?
0.0000 Run
43
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XROM METH 5

Run Number
East 3

METER BOX Y?
1.0840

DELTA H?
4,.9400

BAR PRESS ?
24,8700

METER VOL ?
139.5490

MTR TEMP F?
97.4000

% OTHER GAS

REMOVED BEFORE

DRY GAS METER?
0.000

STATIC HOH IN?
.0700

STACK TEMP.
87.1000

ML. WATER
25.7100

IMP, § HOH = 1.0
4 HOH = 1.0

% CO.
0.0000

% OXYGEN
21.0000

% Co?
0.0000

aNmM el o

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run

Run
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XROM METH 5 XROM METH 5 XROM METH 5

Run Number Run Number Run Number
East 1 East 2 East 3
Run Run Run
MOL WT OTHER? MOL WT OTHER? MOL WT OTHER?
79.0000 Run 79.0000 Run 79.0000 Run
Mwd = 28.84 Mwd = 28.8% Mwd = 28.84
MW WET = 28.68 MW WET = 28.73 MW WET = 28.73
SQRT PSTS? SQRT PSTS? SQRT PSTS?
6.3359 Run 7.8096 Run 11.3826 Run
TIME MIN? TIME MIN? TIME MIN?
120.0000 Run 120.0000 Run 120.0000 Run
NOZZLE DIA? NOZZLE DIA? NOZZLE DIA?
.3690 Run .3690 Run .3690 Run
STK DIA INCH? STK DIA INCH? STK DIA INCH?
15.7500 Run 15.7500 Run 15.7500 Run
* YOL MTR STD = 73.786 * VOL MTR STD = 84.285 % VOL MIR STD = 120.846
STK PRES ABS = 24,93 STK PRES ABS = 24.91 STK PRES ABS = 24.88
VOL HOH GAS = 1.1 VOL HOH GAS = 0.87 VOL HOH GAS = 1. 21
¢ MOISTURE = 1.48 ¢ MOISTURE = 1.03 ¢ MOISTURE = 0.99
MOL DRY GAS = 0.985 MOL DRY GAS = 0.990 MOL DRY GAS = 0.990
4 NITROGEN = 79.00 4 NITROGEN = 79.00 ¢ NITROGEN = 79.00
MOL WT DRY = 28.84 MOL WT DRY = 28.84 MOL WT DRY - 28.8u4
MOL WT WET = 28.68 MOL WT WET = 28.73 MOL WT WET = 28.73
VELOCITY FPS = 17.02 VELOCITY FPS = 20.97 VELOCITY FPS = 30,57
STACK AREA = 1.35 STACK AREA = 1.35 STACK AREA = .35
STACK ACFM = 1,381, STACK ACFM = 1,702. STACK ACFM = 2,482,
* STACK DSCFM = 1,121 * STACK DSCFM = 1,365. * STACK DSCFM = 1,972
¢4 ISOKINETIC = 99.95 ¢ ISOKINETIC = 93.78 ¢ ISOKINETIC = 93.*N
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WEST STACK CALCULATIONS RUN #1, 2, 3

XROM METH S XROM METH S XROM METH S
Run Number Run Number Run Number
West 1 West 2 Weat 3
Run Run Run
METER BOX Y? METER BOX Y? ’ METER BOX ¥?
1.0840 Run 1.0840 Run 1.0840 Run
DELTA H? DELTA H? DELTA H?
2.4600 Run . 4300 Run 3.9200 Run
BAR PRESS? BAR PRESS? BAR PRESS?
25.1800 Run 25.0500 Run 25.0300 Run
METER VOL? METER VOL? METER VOL?
100.8200 Run 44,3410 Run 118.5750 Run
MTR TEMP F? MTR TEMP F? MTR TEMP F?
116.2500 Run 88.0600 Run 108.9000 Run
4 OTHER CAS ¢ OTHER GAS ¢ OTHER GAS
REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE
DRY GAS METER? DRY GAS METER? DRY GAS METER?
0.0000 Run 0.0000 Run 0.0000 Run
STATIC HOH IN? STATIC HOH IN? STATIC HOH IN?
. 0400 Run . 0400 Run . 0U00 Run
STACK TEMP. STACK TEMP. STACK TEMP.
77.7000 Run 86.2000 Run 86. 6000 Run
M.. WATER? ML.. WATER? M.. WATER?
28.7600 Run 21.6900 Run 27.8300 Run
IMP. 4 HOH = 1.6 IMP. % HOH = 2.6 IMP, € HOH = 1.3
¢ HOH = 1.6 4 HOH = 2.6 4 HOH = 1.3
£ CO27? $ CO2? £ C02?
0.0000 Run 0.0000 Run 0.0000 Run
4 OXYGEN? 4 OXYGEN? ¢ OXYGEN?
21.0000 Run 21.0000 Run 21.0000 Run
1 CO? % co? % CO?
0.0000 Run 0.0000 Run 0.00n0 Run
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XROM METH 5 XROM METH 5 XROM METH 5
Run Number Run Number Run Number
West 1 West 2 West 3
Run Run Run
MOL WT OTHER? MOL WT OTHER? MOL WT OTHER?
79.0000 Run 79.0000 Run 79.0000 Run
MwWd = 28.84 MWd = 28.84 MWd = 28.84
MW WET = 28.67 MW WET = 28.56 MW WET = 28.70
SQRT PSTS? SQRT PSTS? SQRT PSTS?
4.1632 Run 4, 8527 Run 5.3965 Run
TIME MIN? TIME MIN? TIME MIN?
120.0000 Run 120.0000 Run 115.00 Run
NOZZLE DIA? NOZZLE DIA? NOZZLE DIA?
. 4980 Run . 3000 Run .5000 Run
STL DIA INCH? STK DIA INCH? STK DIA INCH? )
15.7500 Run 15.7500 Run 15.7500 Run

* VOL MTR STD = 84.879 % VOL MTR STD = 38,818 * VOL MTR STD = 100.9u46

.............

STK PRESABS = 25.18
VOL HOH GAS = 1.35

% MOISTURE = 1.57
MOL DRY GAS = 0.984
SNITROGEN = 79.00
MOL WT DRY = 28.84
MOL WT WET = 28.67
VELOCITY FPS = 11,13
STACK AREA = 1.35
STACK ACFM = 903,
STACK DSCFM = 735.

% ISOKINETIC = 96,34

STK PRES ABS = 25.05
VOL HOH GAS = 1.02

% MOISTURE = 2.56
MOL DRY GAS = 0.974
% NITROGEN = 79.00
MOL WT DRY = 28.84
MOL WT WET = 28.56
VELOCITY FPS = 13,03
STACK AREA = 1.35
STACK ACFM = 1,058,
STACK DSCFM = 834,

% ISOKINETIC = 106.96

46
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STK PRES ABS = 25.03
VOL HOH GAS = 1.31

% MOISTURE = 1.28
MOL DRY GAS = 0.987
£ NITROGEN = 79.00
MOL WT DRY = 28,84
MOL WT WET = 28,70
VELOCITY FPS = 14,46
STACK AREA = 1.35
STACK ACFM = 1,174,
STACK DSCFM = 936.

% ISOKINETIC = 93.07



Distribution List

HQ AFSC/SGPB
Andrews AFB DC 20334-5000

HQ USAF/SGPA
Bolling AFB DC 20332-6188

AAMRL/TH
Wright-Patterson AFB OH 45433-6573

USAF Regional Medical Center Wiesbaden/SGB
APO New York 09220-5300 .

OL AD, USAFOEHL
APO San Francisco 96274-5000

USAFSAM/TSK/EDH
Brooks AFB TX 78235-5301

Defense Technical Information Center (DTIC)
Cameron Station
Alexandria VA 22319

HQ USAF/LEEV
Bolling AFB DC 20330-5000

HQ AFESC/RDV
Tyndall AFB FL 32403-6001

HQ AFLC/DE
Wright-Patterson AFB OH U45433-5000

USAF Hospital Hi11/SGB
Hill AFB UT 84056-5300

HSD/EV
Brooks AFB TX 78235-5000
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