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Commanwealth of Pennsyhvania
Enviconrerntal Resources
March &, 1989

Subject:  Source Test Review

Tar: Dawta File
Bethliehem Steel Corporation
Bethleham, Narthampton County

From: John 5. Pitulski "2 A 1P
1

Mir Quality Prograim Specialist
Division of Technical Services and Muonitoring ’
Bureau of Air Quality Contral '

vl

Through:  Chief, Source Testing and Monitoring Section

Coke Dven Battery "A* at Bethlghem Stesl is an 80-oven batiery of 6 meter high ovens with double
gas callector mains. Emissions generated during the coke pushing operation are controlled by 3
ventur serubber and a cyclonic separater located atthe west end of the battery.

On December 15, 1988, particulate ermission testing was conducted by BCM, Inc. at the exhaust stack
servicing the battery. The tast wass conducted in accordance with pre- approved procedures and is
acceptabie to the Department. The nature of the source prohibits the sample volume and sampling
time from meating the requirements of Chapter 139 of the Department of Ervironmental Resources’
Rules and Regulations. The calculations are correct and the results appear to be vaticl.

Thae following data was extracted from the test report:

Mumber of Ovens Pushed During Test 1%
Coke Pushed During Test (tonsfovan) 23.5
Volumetric Flowrate (dscim) 1260446
Emission Rate (| haw) 1.300
Ablavwalde Emission Rate {Ib/hr) 4745

Parcent lsokingtic 100.5




Data File

cc:  William €. Nuver, Bathlehem District Office
M. Btag Kora, Noeristown Regional Office
Permit File No. 48-305-001
EFAJRSL
fleacling File
Douglas Lesher

1Pl

P7175 5TR Bethlehem

March G, 19689
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TABLE 1
TEST RESULTS

Parameter

Test Result

Gas Motsture Contant (W)
Gas Temperature {°F)

Gas Velocity (ft/mind
Gas Volume (dry scfm
Gas Yolume Cacfmd

Particulate Emission Concentration (gridsce)
Actual Particulate Emission Rate (1b/hr)
Allowable Particulate Emission Rate (1b/hr)

2.5
90
2,709
126,048
136, 161

0.022%
1.300
§.745
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Mr, W. Rao Kema

PA Department of Eav ironmental Resources
Bureau of Adr Guality Control

1875 New Hope Street

Norristown, PA 19401

Desr Mr. XKonat:

January 27 0 .:l !BEEICJ
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JAN 3 1 1989
BETS, i

DEPT. OF Eny. peg, "

Pursuant to the requirements of DFR Regulations Chapter 13%, attached

is a report of the particulate emissions

testing conducted on the Bethlehem

Plant's "A" Coke Oven Batltery pushing emission control system stack for the
year 1988, The results show that the part iculate emissioms are withim the
allowable limit as stipulated in Section 123.13(b) of PA title 43.

Yary truly :;“Cm;'l:'!h
BETHLEMEM STHEEL CORPORATION

—— " -
L b1 Ve dit ‘?ll .
‘] Lo /{t-‘l.dh_ Mﬁ!-éb ’:::‘Ealg"

Y FE, Kreichelt

AR,

gc: A B, Moffitt (w/o Attachments)
$. A. Coppola (w/o Attachments)
D, M. Anderson
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BETHLEHEM STEEL CORPORATION
BETHLEHEM PLANT

UAY Battery Pushing Emission Comtrol System
Particulate Fmissions Evaluation

Pursuant to the requirement of DER Regulations Chapter 139,
particulate emission tests were conducted on the "A'" Coke Oven Battery
pushing emission control system stack on December 15, 1989, Testing and
analyses were performed in a manner similar to the procedure outlined for
the evaluatien of the one spot car at our Plant's No. 5 Coke Oven Battery.
Use of this procedure has been approved by Mr. R. St. Louis of the
Department's Testing branch.

e e e A et 8 0 R -

"AY Battery is an 80 oven battery.of 6 meter high ovens having double
gas collector mains, Coke is pushed from the ovens into & convantlonal
moving quench car. The emissions generated during the pushing operation
are captured by a hood mounted on the door machine. This hood is connected
to a land based duct system which conveys the captured gases and
particulate to a venturi scrubber and cyclonic separator system at the west
end of the battery, The gases from the system are then exhausted through
the induced draftfans to the stack.

On the day of the test the average net coking time was approximately
25,7 hours. The ovens pushed during the testing periods are identified on
Attachment 1. 'The average tonnage of coke pushed on the battery during the
test was 23.5 tons per oven. :

Yenturi pressure drops during the tast were approximately 33 inches of
water on the north and south scrubber. During the test, water flow rates
averaged 750 GPM to each of the venturis.

Test Procedure

All equipment and analytical procedures conformed to EPA Method 5.
Sixtesn pushes were sampled during the tests. Sampling commenced at the
movement. of the coke mass and terminated 30 seconds after the completion of
the push. EBach push was sampled at a different peint, with 8§ points on
each diameter. .

Sampling Results

Test results are summarized in BCM's test report, Attachment 2. The
total particulate loading (fromt half plus back half ingolubles) for the
tast was calculated at 1,30 1b./he. The calculated allowable limit is 4.74
b, [he.

25010126, AG0




Attachment 1

'A' Battery Scrubber Test 12/15/88
(wens Pushed

Oven No. Time
64 o | 845
84 : ' ' 9r1l

6 ' 9525
36 13:43
46 ‘ 13154
36 14104
66 _ 14:19
76 14:20
86 ' 15134
28 16120
18 16:33
48 ' : 16147
58 16158
68 17:0%
78 17523

1 17552

25010126.AG0
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1.0 EXECUTIVE SUNMARY

Vo

Bethiehem Steel Corporation (Bethlehem S$teel) vetained BCM Eastern Imc.

(BCM) to conduct a compliance ewission determination at 1ts Facillty in
- Bethiehem, Pennsylvania. A singie test rum was performed at the coke

battery “A" scrubber outlet stack to determine the compllance status of

the coke battery with respect to Pennsylvania Department of E£nvironmental
— Hesources (PADERY particulate emission standurds.

Results show that the actual emission rate of 1.300 pounds per hour
(1b/hr) was below the allowable emission rate of 4.745 1b/hr, Complete
results of the testing program can be found in Table 1 of Section 5.0.

——
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TABLE B]

e I ABORATORY. RESULTS .
C e e DERNSYLVAMIA. PARYICULATE CATCH - .

Sumple Fraction : -' Particutate Woight {mg)
- Filter 0.6
Front-Ha'lf Water WHash 5.4
Front-Half Acetone Wash 7.7
— Insoluble Back-Half (0.22 u Filter) 4.0
TOTAL, 17.7
~ TABLE B2
LABORATORY RESULTS
SOLUBLE PARTICULATE CATCH
Sample Fraction ' Particulate Welght (mg)
Impinger Acetone Wash 6.7
— Soluble Back-Half (Impinger Filtrate) _ 3.6
TOTAL 10.3
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2.0 SCOPE AND OBJECTIVES

The scope of the project included a single particulate emission test at
the scrubber outlet stack to determine the compliance status of the coke
battery. The objectives of the sampling were to determine the following
parameters: _

Gas flow - actm and scfm

Gas lemperature - “F

Gas modsture content - percent'by Yol ume
Gas velocity - fpm

Particulate emissions ~ grains/dsct and 1b/br
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3.0 PROCEDURES

3.1 ELELD MO8 _

- Fleld testing was conducted on December 15, 1988. The sampling team con-
sisted of the following BCM personned:

"‘ PRilip C. Burg, Project Manager

Karl Brenton, Technician
Mr. George Ossman of Bethlehem Steel acted as 1lalson between BCM and
' Bathleham Steel and ensured process operating conditions were suitable
for testing.

- Emission testing was conducted according to procedure as outlined in U.S.
Environmental Protection Agancy (EPA) Referance Mathods § through § of
the Eoderal  Renister, Volume 42, dHumber 160, Descriptions of these

methodologies can be found in Appendix A of this report.

3.4 ANALYTECAL METHODS

All samples generated during the sampld ng program were analyzed at the
BCM Laboratory 1o NMorristows, Penmsylvania. An ocutline of the analytical
mathodologles 1s contained 1n Appendix B. Laboratory data are also pre-
sented 1n Appendix 6.

Tt

3.3 CALCULATIONS

—r BCW's WP 3000 computer, programmed to aceenpt Input data In accordance
with EPA calculation procedures, was used to parform most calculations.
The reduced data appear on the computer input sheet, which is presented

— In Appendix B. Appendix B alse contains the equaticons used to determine

' the test resutts and also the BCM computation shaets which show the
allowable and actual particulate emission rate calculations.

3.4 EQUIPMENT CALIBRATION

N In accordance with accepted procedures published by the EPA, all gas
velocity measuring equipment, gas volume metoring equipment, and tempera-
ture measuring equlpment had been callbrated prior to the test program.

— Appendix C provides calibration data.
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4.0 CONTROL SYSTEM OPERATION AND 'flE'STING. PROCEDURE

4.1 CONTROL. SYSTEM OPERATION

The control system operates tn a manner such that particulate emisslons
from the coke pushing operation are contained by a hood and routed to the
scrubber for vemoval. Afr dampers in the system vemain closed and are
- opened only during the coke pushing operations. Afr flow through the
serubber, therefore, only occurs during coke pushing.

4.2 IESYING PROCECAIRE

A total of 16 traverse points Celght per portd were sampled during the
test run. Each point was sampled during an individual oven push. Sam-
pling at a particular traverse point corresponded to the pushing time and
commpnced when coke began falltng into the car and continued for 30
- seconds after all coke was pushed or unttl the dampers were closed,

whichever came first. Theé total sampling tiwe, therefore, equals the

ampunt of time required for 16 pushes and was used to determina the aver-
age duration of a single pushing operation.
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5.0 TESV RESULTS

M1 gas flow rate and particulate ewission data determined during the
- testing are contained 1n Table 1. A1 data were collected during the 16
separate oven pushes. Valuas as presented in Table 1, therefore, repre-
sont stack conditions curing pushing operations. The particulate omlis-
ston rate, however, was calculated to represent the actval pounds of par-

ticulate mni tted in an hour period, based on the minutes per hour of
pushing time.
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6,0 OISCUSSION OF RESULTS

6.1 GEMERAL

Sampling went well and no problems were experienced. IsokinetVe deriva-
tions weve within the allowable range and pre- and post-leak checks were
helow the maximum allowable leakage rate.

6.2 CALLULATIONS

The BCHM Computation Sheets contained in Appendix B show the coke Produe-
tion rate and alloweble and actual emission rate calculations. The coke
productton rate of 78.33 tons per howr was caleulated using the histor-
ical valuas of 23.5 toms of coke per oven and 80 ovens pushed in 24
hours. The  allowable emission rate was caleulated according o
123.T3¢bY(2) of the Penmsylvania Alr Pollution Control Act. The actual
particulate emisslon rate was calculated from the particulate concentra-
tlon (gridscF), the stack gas flow rate (dscf/mind, and the ¢oke pushing
time C(minfhr). The coke push time was calculated from the avevage dura-
tion of a single push determined during the test run and the historical
number of ovens pushed in 24 hours. '
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APPENDIX A
FIELD SAMPLING PROGRAM

1.0 SAUPLING PROGEDURES _
L1 Jesh Station and Iravecse Location

The locations of the sawpling stations and traverse points are critical
to the performance of the project. An explanation of the sampiing polnts
used during the project foliows.

The 1nternal dlameter of the "A" Battery Push Emission Scrubber exhaust
stack 1s 96 fnches. Two test ports, located 90 degrees apart, were used
for particulate sampling, Sixteen traverse points wers selected ungllrll.

per port) to account for each of the 16 coke oven pushes.,

1.2 Gas Elow and Tempevature Determinations

The gas flow rate and temperature profiles were measured by conducting
velocity and temperature traverses simultaneously with the particulate
sampling. Gas velocity heads were measured with a "S* type pltot tube
connected to an in¢clined manometer. A Chromel-Alumgl thermocouple con-
nacted to a potentiometer was used to determina the gas temperatures.

1.3 Medshure Content

Sompling was conducted employing the pringiples presented in EPA Method 4
and concurrently with particulate sampling. The parameters svalvated to
determine the g¢as stream's moisture content were: sample gas volume,
sample gas temperature, sample gas pressure, impinger molsture gain, and
siltlica gel moisture galn. Some mincr modifications were made to the
Method 4 train to allow for concurrent sampling of particulate and mois.-
tre  content. These modiftcations dld not deviate from sampliing
principles.

The modiflcations macde included the substitution of a glass Fiber for
Pyrex wool as a Fiitering medium and the substitution of a calibrated
orifice for a rotameter as a flow matering device.
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1.4 Pirticulate Samiing

The sampling procedures wnd swmpling equipment used are those outlined In
Method § off Appendix 1, 40 CFR 60. This methodology also complies with
the Pennsylvania Department of Environmental Resources (PADER) testing
ragulations. _

The size of the noxzle requived to wiintain Isokinettic sampling was cal-
culated from the rasults of a previously completed velocity and tempera-
ture traverse. The sampling train used a glass-1ned stainless steel
probe, which was heated by an internal heating eVement. A nozzle of the
caleulated size was attached to the end of the probe, which was \nserted
into the stack. Sampled gas passed through the nozzle and the probe to &
glass Fiber filter for the removal of the suspended particulates. The
Filter was housed in a heated chamber with the temperature matntained at
225 4 25°F, From the filter, the stack gas passed to the impinger
frain. The First two impingers each contatoed 150 milliliters Cm1> of
dafonized ¢DI) water. The third impinger contained no reagents and was a
knockout Vmpinger. The fourth impinger contained approximately 200 grams
of coarse silica gel, which collected any mobsture and/or vapors that had
not been captured 1n the preceding impingers.

The second impinger was & 500-m) Greenburg-Smith impinger, while Lhe
First, third, and fourth were 500-mY- Tmpingers of the Graenburg-Smd th
design, modified by veplacing the tip with a 1/2-inch tnside diameter
(ID) g¢lass tube. MNote: the Tmpinger train was {meersed in an 1ce bath
for the entire test perilod so that the exiting gas temperature would not

pxceed BBYF.

From the impinger train, the gas was conducted through an umbilical cord
to the control console which contained the following pleces of equipment
Clisted in the order in which sampled gas passed through them): & matn
valve, a bypass valve for flow adjustment, an alTtight vacuum pump, a dry
gas meter, and a callbrated orifice. The arifice was equipped with pres-
sura taps which were connected across the inclined wanometer used to
ensure that Isokinetic conditions were maintained. A schematic diagram
of the sampling train is depicted following the data sheets.

The sampling traln was subjected to a leak check prior to and after each
sammle rum.  The inlet of the nozzle was plugged and the pump vacuum was
heid at the highest vacuum attained during that period of testing. In
all cases the leakage rate was minimal and did not exceed the maximum
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allowablie lTeakage rate of 0.02 cubic feet per minute (¢fmd. Upon comple-
thon of a test, the seiled glass Fiber F1lter was removed from its f1lter
holder and placed n & Pated dish, which was subsequently seated, The
probe and nozzle were washod internally Ffirst with DI water and then with
acetone. The particylate matter remaining im the probe was removed with
a nylon brush attached to a polyethyiene 1ine. The front half of the
glass f11ter holder was also rinsed with DI water, then acetone, and the
washings obtalned were added to those collected #rom the nozzle and the
probe. All water and acetone washings were stored In separate sealed
polyethylene sample botlles for transfer to the BCM Laboratory.

The silica gel wsed Yn the Fourth impinger was removed and stored in a
sealed sample bottie. The contents of the First, second, and third
fnpingers were combined, measured volumetrically, and stored In sealed
sunple bottles for transfer to the BCM Labaratory. The first, second,
and third impingers were Tinally vinsed with acetone and the washings
placed 1n separate bottles.

1.5 Molecular Weteht Detecsdnadions

A Fyrite gas analyzer was used to determine the molecular welght of the
exhaust gas at each source. The following parameters were measured in
order to calculate molecular welight: volume percent carbon dioxide
(C0y), wolume percent oxygen (O9), and volume percent nitrogen
(Ng%, datermined by difference.

2.0 FLELDLDATA SHEETS

The following data were recorded during the sampling program: the flue
gas velocity head, flue gas temperature, inlet and outlet dry gas meter
temperatures, oriffce pressure differential, sample volume, sampling
time, pump vacuum, filter temperature, and the fmpinger train outlet gas
temperature. The field data sheets gentrated during the program appear
at the end of this appendix,
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APPENDEX B
LADSRATORY ANALYSIS AND DATA REDUCTXON

1.0 ANALYXICAL METHORI

M1 samples gensrated during the test program were analyzed at the BCW
Laboratory in  Norristown, Pennsylvania.  The followlng discussions
describe the amalytical mathods employed.

1.1 Earticulate Sanmples

Prior to their use In the Fleld, ali glass fiber filters used 1n the sam-
pling program had been tare-weighted following a 24-nour  desiccation
period. Upon thelr return to the Vaboratory, the filters were desiccated
and reweighed. The weight difference was the amount of sample collected.

Nozzle, probe, and filter holder water and acetone washings were evapo-
rated to dryness in separate tared beakers. The residue was deslccated,
and the beakers wera rewelghed to a constant welight. The welght dif-
Farence was the amount of particulate matter collected at these Jocatioms
in the sampling trabn,

A 100 ml aliguot of the lmpinger solutions was flltered through tared
0.22 micron filters. The filters were desiccated and reweighed and aay
welght galn represented the Insoliuvable particulate matter contained in
the back-half portion of the particulate catch, The 100 mi filtrates and
impinger acetone washes were gvaporated in tared beakers, desiccated and
revelghed, Any residue was considered the soluble back-half portion of
the particulate catch.

Water and acetone blanks wera evaporated to dryness in tared beakers and
were desiccated and reweighed. Any residue that remained was & contami-
nant 1o the reagent and was considered o blank welght used as a cor-
rection factor in subsequent calculations.

Table B-1 contains the portions of the particulate catch which were used
as per PADER reguiations to determine particulate amissions. These por-
tions 1nclude the particulate contained on the filter, the front half
water and acetome washes, and the insoluable back-half particulate
cateh. Table B-2 contains the solyble back-half particulate catch which
yas reported (as per PADER rvegulations) but mot included in the emission
caleulations.




([BCM]
. 1.2 Modstuce Gonfent

- The $11tca gel had been tare-weighed prior to 1ts use in the field.
After 1ts use, the silica gel was reweighed. The entire weight gain was
due to water vapor. The total volume of the impinger solutions, minus

- the original volume of water in the Impingers, plus the volume of mols-
ture and/or vapor collected by the siltca gol, equaled the total nod s kurs
gatn of the sampling train. This volume was used as the basis for paor-
cont molsture by volume calculations.

2.0 COMPUTER_INPUT _SHEEY
The reduced data calculated from the field data sheats were combinmed with

the laboratory results on the computer Tnput data sheets to facilitate
— programwing. The computer Input data sheets are fncluded n  this

—

appendix.
- 3.0 | .E,QIMIJL‘!Jl!l:‘.i._EKZ!IEL.JLIilEL..C;BJu!12!.lML‘I’JJMLQE'..JI’J&ESI-.E!‘.IEL!SE!.IJLJ[S
' The equaticns following the data fnput sheet were programmed inte the
- computer to facilitate the calculation of the test program roesults. The

equations were prescribed in EPA Methods 2, 3, 4, and 5 of 40 CFR 60,
Appendix 1, Reference. Test Methods, and were used to calculate the
- results of particulate, Flow, temperature, and statlc pressure tasting.

4.0 PARYXCULATE JTEST RESULIS
The complete results of the computer analyses of the data generated from

the particulate test program are presented on the computer printout fol-
~ lowing the equations.

S
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e {BASED ON ESTANDARD CONDITIONS OF 68 '1" }RJ!TD' 2’9’ 92"H8g)
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' ' Ve (B4:8)
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4. Mtil uE 0..4:11:1(%(‘;02) + G.28{8C0O) Cl.ﬂﬂ(%;lifl;!:’) o 0..2!8(%]5(2)
- 5. M, - Mg [ Buo) + 18 By,
- | (MJ ] - 0.5 (B0
6. BA % IR Ciiig) ~ (R0,1 + u Erieay 200
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LEGEND

_ A, Cw Area of nozzle, Etz-
Ag m Area of stack, in?
v Byo =  Moistuve coﬁt@nt of gas stream, dimensionless
Qp « Ppitot correction factor, dimensionless
” cla w  Particulate concentration (stack conditions), gn/ft3
- ¢l - Particulate concentration at 12% Cbz (dky), gr/dset
Clg x . Particulate concentration (dry)., gr/dact
~ Gy = particulate concentration (wat), gr/scf
Dy = Diameter of nozzle, in.
- B = particulate enisgion rate, 1b/hr
— EA . Excess air, percent
AR = Orifice pressure drop, in. H,0
- X - Tsokinetic ratio, percent
Ma = Dry molecular weight of stack gas, 1/ Lb=-meole
W =  Molecular weight of stack gas, lb/lb-mole
~— Phﬂr L Bammm@tmic pressure, in. Hg
P = stack pressure (absolute), in, H@
- “JH?; =  Average of sgquare roots of pitot pressure differential,
‘ in. H20
el QQ =  Stack gas flow, acfm
Qg (std) ™ . Stack gas flow, scfm
- Tn Lo Average dry gas peter temnperarule, OF
- Ts: u average stack temperature, Op
Vh‘ = Dry sample volume (meter conditions) ., £t

vm(std)m‘ Dry sample volume (standard condi tions) , £t3




- ' v, = gtack velocity, ft/min

\'4 e Volune of liguid collected in '.i.mr];u:'n.'n'c_;[@:::e: and silica
wee - .
gel, ml :

——

. - ”, . PR . e * (o
Vw( gtd) volume of liguid collected, ft

W, w  Total weight of particulates collected, ng

v— L] @ puration of test, min,

s
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PETHLEHEN $TEEL, COKE BATTERY A SCRUBBER STACK OUTLET 18/15/B8

- ——— .

- PARAMETERS : 1
. AREA OF BREECHING (8O FT) 50.a&
— SAMPLE VOLUKIE (DECE) 18,915
MOISTURE (b .6
- MOLECULAR WEXGHT (LB/LB-MOLE) 28.5%8
GAS TEMPERATURE ¢ F) ' 90..0
- an8 VELOGITY (FT/MIND 2Te8.9
. B8 VOLLME (DRY BCFMY 186047.6
: GAE VOLLME : CALCEM) 136160, 7
— PARTICULATE EMISSTIONS:
‘ CONCENTRATION (GRAINS/DECF) CpaRs
- CONEC. @ STK COND. (CRAIMB/CF) L0209
- ENIBSION RATE (LBAHR) 24 3665

——

e SINEAT ANALYBIN:

. CARBON DIOXIDE (VoL &) Ll

" CAREON MONOXIDE (VOL X) A

~ . OXYGEN (VoL W) 21.0
NETROGEN (VOL W) TH.0
" e BACESS AIR (%) 14583 .8
v THOKANETICH (%) B 100.%
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e ————
b 04
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APPENDIX C
EQUYPMENT CALYBRATION




“

1.0 PIROT CALIBRAIION

The pltot tubes were calibrated by measucing the velocity
- head in a duct with both an *$° type-pitot and a standard pltot

with a koown coefficient. This was done at several different

- valocities. The pitot tube coefficient can be calculated as
follows s |
c . . [ lﬂtl?astdl
- p(test) P (std) \ g
A test
— . Wheres
tt:p (best) w Pitot tube coafficient of "s&" type pltot
- (::p (std) Fitot tube coefficient of standard pitot
Aﬁ"tzemt w Veloelty head measured by "S" type pitob
' A]E?q td a Velocity head measured by standapd pitot
- coefficients were determined for each leg of the "S" type
pltot. Ko Cp may devialke more than ¥0.01 from the average C‘.p,
- and the difference between the average €. for each leg must be
" »
s0.0L.
- 2.0 DY GAS METER AND ORIFICE METER
— The dry gas meter and orifle weve calibrated using a wet
test meter. Gases were moved through the dry gas meter at orifice
- pressure differentials (AH*s) of 0.5, 1.0, and 2.0 inches pif:

”r
water. With the information obtained, ?, #he ratic of accuracy

of wet test meter to dry test meter; and AI—I@, the orifice pressure




e

p———g

.

- differential that glves 0.75 cfm of air at 68°F and 29.92 inches
of mercury, were caloulated. The ’I has a tolerance of 1.00 10,01
and the AH, has a tolerance of 1.84 +0.26 ~0.24. The ‘)" and AHg

— are determined as follows:

'v;w,'E']b ((td + 460)

S
we
80 e e Y

(n, + 460) @)?
ABg = __0.0317 (Am) | 7

- By (kg + 460) Vi

Where: _
A = Orifice pressure differential, in H,0

. P, = Barometric pressure, in Hg

1= a = Average temperature of dry gas metex, “p.
e 'l:w w  Average temperature of wet test meter, D
) a# Puration of test, min.
'V'a w Dry gas meter vo lume , fi:'.3
_ ' v, W Wet test meter volume, £t.3
= 3.0 PCTENTIOMETER CALIBRATION
- The Thermo - Electron potentiometers were callbrated by using
a known voltage source as an input to the potentiometer. |
4.0 PROBE CALIBRATICH
The probes were calibrated by measuring the cutlet temperatures

at varicus variable transformer settings while passing air through

— - at approximately 0.75 cubic feet per minute,
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NOUZLE DIAMETER CALIBRATYON SHEET -

! PRE-TEST
Set VWo. Date j,}v/_fy /a‘!f Jtz'uuupm:mﬂmz.:ﬁ-_'&g,,_,hﬂj___
. ¢
Neminal Micrometer Readings
Slze 1 2 d Ave., Commen ts
0.128%
0.1B75
0.250 |23 | .24/ .21 |.2x
0.3125
0.3%8
[ 0.500

POST-TEST

det No. Date ;3 A’l@!{g‘g Inspector @;@[5&55
— C

Wominal Microme ey Re adinegs '
Size L ) 3 Ave, Comments

0.125

0.187%

0.250 le3¥ | .24 .3 |.2:
0.3125

0.37%

0.500

.
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