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I. INTIIoDUCTIOI

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. Testing
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. DISCUSSIOlN

A. Background

N 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 cyclic
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 stationary 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 24-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 Plow
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
cyclonic 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 isokinetic 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 stack (exhausts blasting operation) was 1.78
g/d. Again, a day represents six hours of operation over a 24-hour period.

III. CONCLUSIO

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 (W) 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 1: Sampling Site on the Roof
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TEST PARTICIPANTS

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

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

2. Personnel Contacted

Lt Col Phillip Brown, USAF Hosp Hill/SGPB
Mr Willert Farrell, USAF Hasp Hill/SGPB
Mr Dick Stiefkin, USAF Hasp Hill/SGPB
Mr Robert Berger, 0O-ALC/MANPGW
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PRULMIAV SURVEY DATA 3*13T 10. 2
(V.Iocier ad Tm. rAwom)

TRAVERSE POINT NUMBER VlEL I A II VPWAD/7 STACK TEMPERATURE (OF)

d. 0 7

__________ &S__ __ 0.11 _ _ _ _ _ _.

7 -. 7

79

SAVERAGE

N 01141. 16 1



0 -0

1- 13- w-t~ A~ N

2 W. 0lug

w I'

a.a

LL, k:

bitik45

~~ 4.

4., TM C. ,q PV 044 >.a U , -M rk,

i aIL
I

4U C
I-U0 rzT '

&*j

uN

P~~~~ . ... .

44-

I- 4 Tr

5 5 S Z) al - UU***-UU

14



- -- - - -~ ~~ I - - I. P- c

o2 p. C7 d C

IL x
2 a0 2i t 'j.

I- a- I4 U '

-4 l r4-

hi u gt-
- rr

I-I

2~~~~k _a-- - - --
,. fA 4 Lr

aIC N r". 02 1

z _ _ _ _ _ _ _ _ 2 2 ~ Z :-

4Z IN r

0a

-1- 4
n .4 -

2 - - - - - - - - - - - - - - - - - -Z15



X a a )r

z -

z r

I- 0 0i 4 2i

V' a -J 1 '1 ;)

am a
-- 0i

I

bre

No..
a, F ,,' d

a.a

*5S Li

A C'S

a.a

ILL

We.%



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

PARTICULATES _________ ________

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER

ACETONE WASHING$ (JIM". Foic
Nail Pitt"t)

BACK HALF (ta,.wd)

II. WATER __________

ITEM .FINAL. WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER 3 (320)

IMPINGIER 4 (Siic 2 ) C;2.. 6.............. r_ _ _ __ _ _ __ _ _(

IMFINGERC; 20. 5--. - )

ewight of Wow.f CI.,d...

III. __________________ O~~ASES (Div) ________ _______

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSISAVAG
1 2 2 4AVRG

VOL % CO 2

VOL % 02

VOL a.CO

VOLE N2  a'

V01 PH2 e (100%. CO 2 . 02. CO)

OELFORM 2017
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE ATE UN NUMBER

BUILDING NDER SOURCE NUMBER

gals+

g. PARTICULATYES

FINAL WRIGHT INITIAL WRIGHT WRIGHT PARTICLES

ITEMf la 0
FILTER NUMBERj

ACTN AIG TIrft Plant4Pr~uIta ~fl.
Holt pl.ter

BACK HALFR fit_ __ _ _ __ _ _ ___ __ __ ___ __ __

.IAL.......IL.EGH WIHWAE

(....(....(..)..___ __ ___ __ __ ___ __ __ ___ __ __ ___ __ __ ___ __ ___ __ __................_ __ __ ___ __ _

_ _ _ ___... ___.
.MIE ...........

Total Weight of Wetle t "16611011

ITIN ANALLWRIIH ANLNISANL IAL ANALGHT AEIHTRATER

1 2 2 2

2 4.

VOL 5COZ

VOL %N2 7 f~ S 0 I
V.IN 2 (100%. C0 2 .%0 2 .SCO)

OEL 20 lb
AY F- '

- S ~WFK~N



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE I ATE (RUN NUMBER

mUILatNG NUMleRt / HOUC UMBER

PARTICULATES __________ _________

ITEM FINAL WRIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMSER f ~ 1
ACETONE WASHINGS (Probe. Frot

SACK HALF (II aoedWn

..... ......... ...... ..... T.ftI Weigkt of Pe"Ieviets Coliwoefd
.... .... .... .... .... .. . ...

ITEWATER

IMPINGER 1 (1120)7

IMPI NGER2(2
/0 LJ'-

ToI Weigk. of Weter Collected

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE

VOL S C0 2

VOL S 02

VOL % CO

VOL % N2

~ ~ ~ 7 i7 Vol % N2 *(100%. - C02 . % 02.% CO)

OEHL 'FAY 7 20 19

~e



(This page left blank)

2J



Appendix C

SURVEY RAW DATA - West Stack
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PRELIMINARY WRYlY DATA SHI1T NO. 1
(Stea Gooe".)

BASE PLANT

FOA TSAOLINg TEAM

I SOURCE TYPE AND MAKE I

nOURCE NUE - VINSIDE STACK uvAMET9R

RELATED CAPACITY OP N TrE FUEL

DISTANCE FROM OUTSIVor IPETOISD DAEE

NUMBER OF TRAVERSES I NUMUER OF PQINTUITRAVSIW-

LOCATION OF SANPLING POiTS ALONG TRAViRSE

PERCENT OP OMYANCE FROM TOT&&, OWIAWCg FROM OUTSIDE
NDIAMETER leL ALL OP NIPPLE TO SAMPLIN POINT

j(lad)..)

/ <_,'/ /__ __ _ I
,__-- 6.7 __

Z , /77 f

elf,4 _ _ _ _._ _ _ _ _ _ _ _ _ __,_

_ _ _ _ _ _ _ _ _ _ _ _ __/ /3

_ _ _ _ _ _ _ _ _ " ' . 7Ie

OEHL Atn 15 4_ i

AV V '!% % .



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity md Temperature Traverae)

ASE DOAT E ~ -T4 ~7

DOSLER MUMN EN

INSIDE STACK DIAMETER 
Ice_) Inches

STATION PRZSSUR

In HE
STACK STATIC PRESSURE 0/

SAMPLING TEAM

TRAVERSE POINT NUMOER VELOCTY HEAD, Vp IN H30 p" P STACK TEMPERATUIE (OF)

40 v, w- • -

,- O. /o O.q5

4 13, %

d , c~ 75_ __ _

.EL'O"9 16.1 74__ __

21,

N.2 ~ ' _ _ __ _ _ _ _ _ _



PU N Mfl-W. r -W . J~ 6w ,*~ .~

PRILIINHARY SURVEY DATA MEUT MS.2
(V.Ilocit mid T.wimnew Trauma)

EASI uDAT,/ - 2 /

INSIDE STACK OIAMETEN

STRTION FRESSUNK

long
STACK STATIC FNRESURE

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD. Vp IN ND / STACK TIMPERATURE (OF)

0 5I

,AVERAGE

O1

1-."O. O K--

0.0~ 722<

& __._0__0

______O. 02'06 _ _ _ __ _ _ _

____ _ co. _ ___

6-n

iS

AVERAGE

• - I I
OEHL ,on,, 1S.S"
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE OATE RUN "NDER

ENM 11 SOURC NMUMBER

L PAAlICULATIS

ITEM FINAL WRIGHT INITIAL WRIGHT UCIOGM? PARTICLES

I ~ 77~'
FILTER NMB~ER

ACETONE WASHING$ (PIrb.. Front

BACKH IALF (Of amemed

Tota Weisbt of Prmoebmes Cellosed%

N. ~~~~WATER__________

ITM FINAL 131MT INITIAL WEIGHT WU3G1M? WATER

IMPINGE" (iie 1320) 7

IMPINGER4 1 A 1 _ _ _

III. ~~~~GASES (3EV) ________

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
2 2 4

VOL C0 2

VOL %02

VOL %. CO

VOL% 042

N-' 2 (100% .C0 2  02 S~ CO)

~OENL MAY7

N..0



AIR POLLUTIO PARTICULATE ANALYTICAL DATA
SIASE OAT9 U NUMBER

-UILDIN MU ff SORC NUN eR

ME FNA WIGTINITIAL WEIGHT WCIG1NT PARTICLESI

FILTER NUM9ER a-'3

ACETONE WASNIOS (Probw P1f
mail Petelr

BACK HALF (Mmo"No

Tah eigh of PweW~e Collamtd

ITMFINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(41) (am)

IPNE (X20) Q o00(

IMPINGE" 3 MOT,) __________

IMPIN01GafR 4 (Slue* OW)Zo 3L 0GC

TeI Welihs of Woftt CoIloef.d

III. ~~~~~~~~~~GASES (Dry) _________ _________

ITMANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 4

VOL %CO 2

VOL % 02

VOL % CO

VOL % "

Vol %M 2 * (00%. %CO0 2 %.%CO)

MAYL 3C



AIR POLLUTION PARTICULATE ANALYTICAL DATA

EASE DATE RUN NUMbEn

@UILOING NUMBER SOURCE NUMUER

L PAIRTICULATES iS

FINAL WEIGNT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUM111ER1 o A-

ACETONE WASHINGS (PIw.P1. Prupt

Hall pillw)

SACK HALF (t0,41

Teal Weighut of Petw~~l CII108eold

N. WATER_

Iu FINAL WMIGHT INITIAL WEIGHT WEIGHT WATERITE (M) ()

IMPINGE" 1 I)"-'wa"'- /32 /o0

,I.,...R 4 (S.. O.)

-77'
Te.Tl Weight of Waer Collected

ill. WasI[ (1hr)

ITEM ANALYSIS ANALYSIS ANAL% ANALYSIS AVERAGEIE2 4

VOL S C02

VOL %02

VOL CO

VOL I W2

Vol 1M2 a (100% .C0 2 . S 2 CO)

OEHL FORm 20MAY 
31
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QUALITY ASSURANCE - CALIBRATION DATA
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ANALYTICAL BALANCE CALIBRATION FORM

Balance name rri P.~ e POWAO Number _____

Classification of standard weights . CA.5
Date 0.500 g 1.0000 g 10.0000 g 50.0000 g 100.0000 g Analyst

10 .5- 0/.O1 0.00 /00-00

1-7 .10 /,oo /0.o0 o.oo -0- 0 0

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

(English units) 
%

Date / 7/2 , Meter box number

Barametric pressure, pb a/ o I 91 in. Hg Calibrated by t?2vU-3 L,
Gas volume Temperature

Orifice Wet tek. Dry gas Wet test Dry eas meter
manometer, merot meter meter Inlet Outlet Avg Time

setting (V1 ), (Vd). (t), (td.), (td ), (td), (e),(A), 33.1 0 Y .f 4'L' . H 0 . ft3• OF OF OF main i. 20
in. 1120 -ft t* mL.lj

o0.5 7 0 /

c;"i OF 5 '

_______ -l - F- - U1
15 7-T' ._ F,

___79 - Y5 7,Z 5~'3 1

-- = _______Ph - -60-

720 -791 70' 7ll )T Y S 5- O 5 %3.0 Vd(P +3-6

1.0 0307371

4.0
?-0 6R, 17-7 70 0.275

Avg .9 ,3

AU,~~ V ~ 460) OO]~ (t + 460) 9 2

u&H e Vtd .t .01 A

it AN n (o +4-2 n s
660 13.6 

.. 
1 (t 4

0.5 0.0368

1.0 0.0737

1.5 0.110

-2.0 0.147

3.0 0.221

4.0 10.2941

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

under td.

Quality Assurance Handbook M4-2.23A (front side)
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NOZZLE CALIBRATION DATA FORM

Date 1$ /6 17 T7 Calibrated by _'

Nozzle Nozzle Diametera b c
identification D n Di, D?, AD, Davg

number mm (n.) mm tin.) mm in.) mm (in.) avg

o.375(easb) o.. 6,9 o.3 7 o. & o.o0/ o.3.7

.3o (,sf+) o.z .3 / 0-3 0 . 2- 03 '0

.SDo (WE t o,7? qf 0.50 O.SO o. ol 0.5 0.06/

where:

aD = three different nozzles diameters, mm (in.); each
2,3, 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 D1, D2, and D3.

Quality Assurance Handbook M5-2.6
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CALCULATIONS

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

Wt Vs As (86,400 x 10-6) PsR-= (K) ___________

(Vm std + Vw std) Ts

where: Wt - total weight of beryllium collected (micrograms, ug)

As  = stack surface area (square feet, ft2 )

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

Vm std - dry gas sample volume at standard conditions (29.92 in Hg;77OF)

Vw std = water vapor volume at standard conditions (cubic feet, ft

Ts  = stack temperature (degrees Rankine, OR)

Ps - absolute stack gas pressure (inches of mercury, in Hg)
sp

R u beryllium emission rate (grams per day., g/d)

K - 17.64 OR/in Hg

86,400 - conversion factor (seconds per day)

10-6 = conversion factor (g/Ug)

41
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OPERATING PARAMETERS

Wt A V V std V std T Ps
Sampl (g) (ftq) (ft~s) T), (o9) (in 'Hg)

East
Run 1 <1.25 1.35 17.02 73.786 1.11 533.8 24.93

2 <.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 1.35 11.13 84.879 1.35 537.7 25.18

2 40.455 1.35 13.03 38.818 1.02 546.2 25.05
3 246.17 1.35 14.46 100.946 1.31 546.6 25.03

where: Wt - weight

As  - stack cross-sectional area

V9 - stack velocity

Vm std - meter volume at standard conditions (29.92 in Hg; 770F)

Vw std - water vapor volume at standard conditions

T - stack temperature

P5  - absolute stack gas pressure
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EAST STACK CALCULATIONS RUN #1, 2, and 3

XROM METH 5 XROM METH 5 XROM METH 5

Run Number Run Number Run Number

East 1 East 2 East 3

Run Run Run

METER BOX Y? METER BOX Y? METER BOX Y?

1.0840 Run 1.0840 Run 1.0840 Run

DELTA H? DELTA H? DELTA H?

1.7000 Run 2.5500 Run 4.9400 Run

BAR PRESS ? BAR PRESS ? BAR PRESS ?

24.9200 Run 24.9000 Run 24.8700 Run

METER VOL ? METER VOL ? METER VOL ?

82.3810 Run 95.8400 Run 139.5490 Run

MTR TEMP F?. MR TEMP F? MrR TEMP F?

74.9000 Run 85.7000 Run 97.4000 Run

%OTHER GAS % OTHER GAS % OTHER GAS
REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE

DRY GAS METER? DRY GAS METER? DRY GAS METER?

0.000 Run 0.000 Run 0.000 Run

STATIC HOH IN? STATIC HOH IN? STATIC HOH IN?

.0700 Run .0700 Run .0700 Run

STACK TEMP. STACK TEMP. STACK TEMP.

73.8000 Run 82.3000 Run 87.1000 Run

ML. WATER ML. WATER ML. WATER
23.6200 Run 18.5700 Run 25.7100 Run

IMP. % HOH - 1.5 IMP. % HOH - 1.0 IMP. % HOH - 1.0

%HOH - 1.5 % HOH - 1.0 % HOH - 1.0

% CO2  % CO2  % COl
0.0000 Run 0.0000 Run 0.0000 Run

% OXYGEN % OXYGEN % OXYGEN
21.0000 Run 21.0000 Run 21.0000 Run

% CO? % CO? % CO?

0.0000 Run 0.0000 Run 0.0000 Run
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XROM METH 5 XROM METH 5 XROM METH 5

Run Number Run Number Run Number
East I 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 - 28.84 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? TIM 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

• VOL MTR STD - 73.786 * VOL MTR STD - 84.285 * VOL KTR STD - 120.846
STK PRES ABS - 24.93 STK PRES ABS - 24.91 STK PRES ABS - 24.88
VOL HOH GAS - 1.11 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
% NITROcN - 79.00 % NITROGEN - 79.00 % NITROGEN - 79.00
MOL WT DRY - 28.84 MOL WT DRY - 28.84 MOL WT DRY - 28.84
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 - 1.35
STACK ACFM - 1,381. STACK ACFM - 1,702. STACK ACFM = 2,482.

• STACK DSCFM - 1,121 * STACK DSCFM - 1,365. * STACK DSCFM - 1,972

% ISOKINETIC - 99.95 % ISOKINETIC - 93.78 % ISOKINETIC - 93.I n
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WEST STACK CALCULATIONS RUN #1, 2, 3

XROM METH 5 XROM METH 5 XROM METH 5

Run Number Run Number Run Number

West 1 West 2 West 3

Run Run Run

METER BOX Y? METER BOX Y? METER BOX Y?

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

, OTHER CAS % OTHER GAS % OTHER GAS

REMOVED BEFORE REMOVED BEFORE REMOVED BEFORE

DRY GAS METER? DRY GAS PETER? 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 .0400 Run

STACK TEMP. STACK TEMP. STACK TEMP.

77.7000 Run 86.2000 Run 86.6000 Run

ML. WATER? ML. WATER? ML. WATER?

28.7600 Run 21.6900 Run 27.8300 Run

IMP. % HOH - 1.6 IMP. % HOH - 2.6 IMP. 5 HOH - 1.3

%HOH - 1.6 % HOH - 2.6 % HOH 1.3

% COt? % CO2 ? % COt?

0.0000 Run 0.0000 Run 0.0000 Run

5 OXYGEN? % OXYGEN? % OXYGEN?

21.0000 Run 21.0000 Run 21.0000 Run

% CO? % CO? % CO?
0.0000 Run 0.0000 Run 0.0000 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

MWd - 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 - 100.946
STK PRESABS - 25.18 STK PRES ABS - 25.05 STK PRES ABS - 25.03
VOL HOH GAS - 1.35 VOL HOH GAS -1.02 VOL HOH GAS - 1.31
% MOISTURE - 1.57 % MOISTURE - 2.56 % MOISTURE - 1.28
MOL DRY GAS - 0.984 MOL DRY GAS - 0.974 MOL DRY GAS - 0.987
%NITROGEN - 79.00 % NITROGEN - 79.00 % NITROGEN - 79.00
MOL WT DRY - 28.84 MOL WT DRY - 28.84 MOL WT DRY - 28.84
MOL WT WET - 28.67 MOL WT WET - 28.56 MOL WT WET - 28.70
VELOCITY FPS - 11.13 VELOCITY FPS - 13.03 VELOCITY FPS - 14.46

STACK AREA - 1.35 STACK AREA - 1.35 STACK AREA - 1.35
STACK ACFM - 903. STACK ACFM - 1,058. STACK ACFM - 1,174.

* STACK DSCFM - 735. STACK DSCFM - 834. * STACK DSCFM - 936.

% ISOKINETIC - 96.34 % ISOKINETIC - 106.96 % ISOKINETIC - 93.07
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Distribution List

Copies

HQ AFSC/SGPB
Andrews AFB DC 20334-5000 1

HQ USAF/SGPA
Bolling AFB DC 20332-6188 1

AAMRL/TH
Wright-Patterson AFB OH 45433-6573 1

USAF Regional Medical Center Wiesbaden/SGB
APO New York 09220-5300 1

OL AD, USAFOEHL
APO San Francisco 96274-5000 1

USAFSAMITSK /EDU
Brooks AFB TX 78235-5301 1 ea

Defense Technical Information Center (DTIC)
Cameron Station
Alexandria VA 22319 2

HQ USAF/LEEV
Bolling AFB DC 20330-5000 1

HQ AFESC/RDV
Tyndall AFB FL 32403-6001

HQ AFLC/DE
Wright-Patterson AFB OH 45433-5000

USAF Hospital Hill/SGB
Hill AFB UT 84056-5300 5
HSD/EV
Brooks AFB TX 78235-5000
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