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UNITED STATES STEEL

Abstract
ﬁ — e ——
i On September 31, 1979 KEMRON Environmental Services
E'_' : began emission tests for front half particulate and
o . sulfate matter on the number fifteen coke battery exhaust
Li : :
stack servicing United States Steel, Gary, Indiana.-
3 Under coke oven gas firing conditionsuthe test
— results indicate an average grain loading of 0.0371
i . -
Li GR/DSCF.and 26.5 LBS/HR for total particulate. The _
E. : pa;ticulate_minus sulfate grain loading”i§“0;07457GR/DSCF
and the emission rate is.22.8 LB/HR. |
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A H \ Pféssure differential across orifice, o
(-7 H;0) : ‘
Py "Pressure at meter ( A-EEEE + Pg)r 3
- (™ Hg) . 13.6 :
Pg -:Avérage static stack p:essure,- " E “g) B
Ve . Velocity of stack gas, (fps) B
Ap Vélbcity head; (" HZO)- ‘
V4 sTp _ Vblume ‘through d:y gas meter, corrected hﬁ
to stanaard COndlthnS,‘(DSCF) E
“r ST Vblume of water collected, correcied' K
;tQ.Standard conditions, (DSCF)
Ve _Vdiuméféf water collected, {ml) '
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Mg nAverage molecular weight of stack -5'
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a Area of stack, (ft.2)
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Pg . . =~  Barcmetric Pressure, ( " Hg.).
d -  Diametfer of Nozzle, ( " )
Ay . . = Area of Nozzle, (ft.z)‘
Cp - Calibration factor for pitot tube

BEquivalent Diameter - Adjusted d1areter for rectangular
o : S ducts

Upstream Disturbance - Location of sampling ports from
S nearest upstream disturbancsz (in
terms of eqguivalent diazmater)

g W woe B vaue B

Downstream . . .. = .Location of sampling ports from
Disturbance nearest downstream disturbance (in
: terms of equivalent diameter)
TS - - - Standard Temperature (528° R)
Porp. - Standard Pressure (29.92 " Hg) B
- . RO ra E
TS Avg | Average Stack Temperature, (° R} E
+ K Factor - Correctlon factor for nomograph :
. setting :
Viy - . Volume through meter at meter condltlons, i
(SCF)
- Dry gas neter cor:ectlon factor
T, : . : - Inlet temperature at dry gas meter, .
l ' P ' Y
: (° R) _
H : ‘
Tq : -~ OQutlet temperature at dry gas meter, :
. (° R) -
‘ b
v T : - Temperature of meter (average of E
: T, and T.), (° R) °
i o | |
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-
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T, e = Inltal absoluge temonrature of flask
if oo f]_h'”“fr.i*_i_(o R)

Tee L V--””Flnal absolute temperature of flask, ' i
R R A N ‘ - 3

M - Total mllllgrans NOZ per samule _  ‘
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F 5{?”- '}Dllutxon factor
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- EQUATIONS

| ST

' P
 Sample gas volume corrected to standard conditions (ft7)

ooer IS

Kﬁ.Y VM PM

| ' v, = _
M STD TM

aege

Velume of water vapor condensed corrscted to standard conditions (ft3) g .

s

‘l‘]

Y

W STD = KW vlc

A

Percent moisture of stack gas ( % )

-

d

Vﬁ S5TD

‘ +
W STD VM sTD

Bus = v

2

-

[;-n -

Average molecular weight of stack gas (1b/1b mole)

o)

Mg = 0.44 (3C0,)(1-B.) + 0.32 (30,)(1-B,)
+ 0.28 (3N, + 3C0) (1-B + 18 (B.

‘ws) wsd

£

Average stack veiocity (fps)
1
]
TS (2vg)

Pg My

pandisidd (ableien

. 1
= . le
Vs KP CP (AP)Avg

Dry volumetric flow rate 'tDSCFH)‘
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-
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=77} Total Flow Of Stack Gas

Qa = As x Vs x 60

Particulate Concentration, Front Catch '

n /marp=  {L15.43)  (Mn Front)
GR/DSQF‘ ° Vmstd

LB/HR = 3/DSCF * QSD

(15 43)  (Mn Total—-S)
GR/DSCE= Vmstd

LB/ER = $£/DSCF * QSD

Particulate Concentratzon,_Total Catch Hlnus Sulfates
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' Constant’

Ccnstant,

. - R | "

.. CONSTENTS

in velocity eguation

Constant

Constant

Constant

f?gosiiik“

Canéfantf

3 ConstantQ

1.081 x-

"'?0;04707f £

85-49ft~'[(1b/1b'mole)( "EQ)J*'

| e

in meter volume eguation
2R
- - R

:in‘waté:§vQLume}equation_-5f,w

3
e

in' isokinetic equation

o.ogsso  SEL

‘.0 'R - o
in éUIfﬁ£ dioxide équationl
10'5’-f1§_f

- pRg

in NO, eguation

6.243 "x 1073  iR/sef

| - mg/ml
in sulfuric acid mist equation.
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Ej o PARAMETER SHEET | B
COKE BATTERY COMBUSTION STACK TEST - |
E ° BATTERY NUMBER FIFTEEN, FIRING COKE OVEN GAs .
: | _ ‘ _ ;
E: RUN # 1 _ : 2 ' 3
[;_ Pb | 29.93 29.94 - 29.94
¢ Ps - 29.83 T 29.83 29.83  §
& Vic - 142 127 141
Kj M Front | 0.1513 0.2886 0.1672
< M Sulfate 0.03459 0.03819 - 0.02119
e 5 - 96 56 96
by $0, . - -9 - 7.8 ° 8.2
i - 3 Co, 5.7 6.2 5.6
& AE . 0.44 . .0.576 - 0.626
3 . e 0.84 0.84 0.84
& Tm . 559 - 542 542 -
' AP 0.0049  0.0065 0.0072
£ TS - 984 971 974
vm - 37.03  40.81 42,75
£  pn o 0.67 0.67 o 0.67
- Vmstd 35.09 39.9 41.77
[: Vwstd - - 6.68 . 5.98 . 6.64 o
Bwo | 0.160 0.130 . 0.137
e ¥d ' 29.27 29.3 | 29.26.
= Ms 27.47 27.83 27.72
~ Vs 5.54 - 6.26 . 6.63
L | An 0.002448 0.002448 ~ 0.002448 |
-
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UNITED STATES
" GARY, INDIANA.

OFEPATOFS
TODAY “S DATE

RUN & -
FILE NAMFE

pu U g g g g ey

" BAPCMNETRIC PRESS..

(IN.

STACK SAMPLING DATA
" FOR REFERNCE METHCD 5

STEEL

#ISTBATTEPX UNDERFIRE -

DATE: CF THIS SPYPLE

GAS ANALYSIS AT SAMPLING POIhT-H
. (DRY BASIS) o

" BMBIENT TEP?ERATUFE (DEC )
EG.)

=T
=
i
‘=z | ¢+ CAREON DICXIDE s 5.7
I % CARBON MONOXIDE : 0
- $ OXYGEN ' 9
$ NITPOCEN : 85.3
MOLECULAR WEIGHT (DQY) 229,27
- ¥ ¢ MOISTURE THIS RUN : 16
=- $ MOIST, € SATURATION - : 100
B - S _
i - # MLS OF H20 IN IMPINGERS
33 | VT INCREASE ‘OF SILICA GEL(G)
VCLUME QF GAS SAMPLE (DSCF)
=T L C .
=g

T T

-RECUCTION:

LARIMOEBE - MEYER

103179
112679
1
USTEL1
75
29.93

128
13.2
35.06

. FILTERAELE PARTICULATE

. WEIGHT INCREASE CF FILTER(CRM)

i

r-—- - H.—‘.——rﬂ- ———= apmy

Envv:r-n-vucaieancgs Onercony

16550HMF“
DmnﬂFGUQQ unuaﬁn7oﬂaﬁ

T 0.0758
| ‘PPOBE FESIDUE (GM) : 0.0756
=* | TOTAL MASS OF PROBE SAMPLE (GHM) : 162.25
ELANK PESIDUE (GM) : 1.00000E-04
TOTAL MASS OF ELANK (GM) :171.81
S~ | rroBE caTcE : 0.075504982
FILTER CATCH | : 0.0758
 PFOBE LENGTH (IN) : 96 o
NOZZLE CIAMETEP (IN. ' £ 0.67
.~ } DPY GAS METER CORFECTICN FACTCR : 1.001 |
' PITOT TUBE CALIB. COEF. : 0.84 . .
010937
?;:=a"?'

rﬂ
3 S
t‘; b
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' o R . - .«asscuqrwam 2
'CLOCK.. STATIC  STACK VELOCITY' . ORIFICE DPY GAS TELP o e it Br A e
TIVNE . ! FFESS ‘T?_EMP_'T . HEAD. . PEES DFOF VOLUFME IN‘LE'IT OUTILET INP .
{B.M) (IN E20) (F)+ IN H20) . ' (IN H20) (F"3)  (F) (E) (F)

' PoRTj# 1

! s e g e . Al

1418 =-1.46 505 ' 0.0l . 0.68 ' 8¢3.10 . 7%
1420 -1.40 555 ' 0.01. . 0.84 894.C5 .83
1422 -1.40 . 547 . 0,01, -~ 0.76 = 895.08 86
1424 -1,40 - 541 ... 0.01 -7 0.68 896.05 ~ 87
1426 =-1.40. 540" 0.0l .’ 0.52 896.99 = &g
1428 - =-1.40 "540 - 0.01 . 0.52 = 8$7.83 . 90
1430 -1.40  .539 . 0.01. . '0.60 ©8%8.66 ~ ~92:
1432 -1.40 534 -~ 0.0l . 0.44 899.54 . 92, .
1434 -1.40. 503 - 0.00, . "0.34 500,34 ‘92
1436 ~-1.40 - 492 1 0.00 @ .. 0.34 £01.03 §3
1438 -1.40 . 481 ... 0.00 °  0.17 901,74 92
1440 -1.40 465 720,00 ... 0,17 - $02.28 - 92

: ~  FINAL DRY ‘GAS VOLUME = 20Z.74 i

=
z

¢

v

| gy ey ey

i Higij it
S i M

|

|

§

i

I

]

]

h\;
L)
g
o
Hp
N

1446  ~1.40 + 485 - 0.0l % ~ 0,44 902.7¢ 94
1448 -1.40 543 0.0l . 0.44 903.58 . 987 87 .7
1450 -1.40 :555:  0.00 .. 034 904.34 99/ . 88
1452 -1.40 551 - 0.00 . 0.26 905.05 9§
1454 -1.40 536 - 0.00 - 0.26  9C5.65 98-
1456 -1.40 .538. - 0.01 . - 0.44  906.25 102
1458  -1.40 539 . 0.0l : . .0.44 §07.02 . 104
= 1500 -1.40 525 ' 0.01 . 0.44 907.79 - 1050
“EH. Yy 1s02 -1.40 525 . 0.01 .- - 0.52  908.56. - 108
} . 1s04 -1.20 . 513 . 0.00 .7 .0.34 909.39 167
=~ | 1506 -1.40 500 7 0.00 " 0.26 910.11 105
. 1508 -1.40 - 429 - © 0.00-.  0.26 910.71 105 .
- PINAL DRY Gas VOLUN 911.33. . .o

il

f

=.F 1814 . -.1‘_...-4[3 . 530 i 0.01 .~ 0.68 '913'_'5_1. 33 1 03 L 100’::;
1 1516 -1.40. 542 - 0.0l . . 0.8 912.32 - 109

i

_ ‘ 0.84 . 913.32 112 .- 100
1520 -1.40 58I Tl 0.01  0.76 914.37 113 100
1522 -1.40 542 © 0.0l ¢ . 0.42 615,39 ¢ 111 7% 101

0
0
0

1524 -1.20 535 0.0l  0.42 elg.1e 111 1GLAQM“§ “7'
1526 .. -1.40 3533 0 0.01 . ‘0.42 916.%5  1I1 . 102
. 1528° . -1.40 528 ~ 0.00 - 0.26 917.70 109 1o3gu

Borq A arnet Coroo anon
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Borg-Werrer Corporation

=l e e -

[T o Ay
B o : : Ervrsnrnenn, Semates Drrson
1530 -1.40 521 0.00 0.26 918.31° 109 1383zwwres53
igza;: -1.,40 502 0.01 0.42 918.94 111 P T g e
1534° =1.40 481 - 0.00 ©0.34° 912.70 111 104 51
1536 =1.40 - 465 0.00 0.34  920.39 - 111 104 51
FINAL DRY GAS VOLUME  921.08
PORT # 4 »
1544 -1,40 519 . 0.01 0.42° 921,08 = 10S 104 49
1546  ~1,40 552 0.01 0.42 ¢21.82 108 103 48
1548 -1.40 549 - 0.01 0.42° 922.68 . 109 104 51
1550 ~-1.40 559 0.00° ~ - 0.34 - 923.45 109 104 . 52
1552 =1.40 562 - ~ 0.01 0.42 924.15 110 103 51
1554 -1.40 544  0.01 -0:.52° 924.83 - 112 ‘104 .49
1556 -1.40 - S41  0.01 0.52 925.80" 114 104 48
1558 =1.40 532 - 0.01 0.52 926.65 114 105 51
1600 -1.40 S36 - . 0.00 0.34 §27.50 = 112 104 55
1602 =1.40 - 520 - 0,00 0.34 928.22 = 112 105 54
1604  =1.40 491 . 0.00 0.26 928.%0. 110 105 - 54
1606 =1.40 485 .~ -0.00 0.26 .. 929.52- 110 105 - 54
' EINAL ERY GAS VOLU}:E." $30.131 . " ' R
AVG CPIFICE LPOP (IN H20) : 0.44
TEMP OF METER (DEGREES R) : 558.6
_AVG, STATIC STK PRESS (IN H20) :-1.4

AVG STACK PRESSURE (IN HC.) + 29.827

TOTAL SAMPLING TIME THIS SAMPLE : 96 ;

AVG TEMP CF STXK GAS (DEGREES P) : 983.8

AVG' VFLCCITY KEAD (IN HE20) : 4.90000E-03

AVG VELOCITY (FPS) :5.54

DIAMETEF OF ESTACK (IN.) : 194,04 .

CROSS—-SECT AFEA OF ST2ACK (SF) : 205.35

VOLUMETRIC FLOW OF STK (DSCF/ER): 1842315

CONC, OF FILT. PART. IN STK (GR/DSCF) : 0.0665

CONC. OF FILT. PART. IN STK (4/LSCF) - : 9.51358E-06

#/HP CF FILT. PART (DRY BASIS) : 17.527

ISOFKINETIC VARIATION (%) r 99.82:

010989
.
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~ MOLECULAR ¥FEIGHET OF cTACK CAc(w/“-FOLE DPY) 29.27
CISCKINETIC PATIG(%) : ‘ 99,82 i

FILTEPAELE - PBPICLLATE E”ISSION RATE(“/POLP) 17. 527H¢1
FILTEFAELE PARTICULPTE CONCENTRATION(CP/DSCF) 0.0665M '5

EFISSION TESTING
;x‘FOR L
UNITED STATES =TEEL S

;FSAMPLINC FETFOD .
' 'RUN NUMBER .. . . :1.
- umIT, DPSCRIPTION- :

PhYS I CAL CONS‘I‘!‘-I\ 'I'S
S STACK

DATE OF SANPLING 'T‘y'!3~”;f-‘i\!¥“]" 103179

TEMPFFATUPE OF STACK(F) " .. . .=~ = 983.8

VELOCITY QF STACK cnscFPc) . T

' CROSS-SECTICNAL AREA OF STACK(SF) SR 205.35

VCLUMETFIC FLOW (DSCFE). U 1sa231s
STATIC PFESSURE(INCHES OF H20 B ' -1.4
MOISTUPE CONTENT (% VOLUME) ".'*- | 16

o wssohmsm T
; DamP-aug-e me7moe

£15 BATTERY UNDERFIRE

Lorg-Warner Coi'poroﬁon
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t VOLUME OF GAS SAMPLE (DSCE)

'$TACK SAMPLINCG DATA REDUCTION
FOR REFEPNCE METHOD 5

 UNITED STATES STEEL
 GARY, INDIANA
215 BPTTERV UN FEFIRE

LARIMORE - MEYER

OPERATORS :
DATE OF TEIS SAMBLE : 110179
TODAY S DATE :- 112679
RUN £ ' s 2
| rizte xave ' : USTE1Y
‘| AMBIENT TEMPERATURE (DEG F) : .59
BAROMETRIC PRESS. (IN. HG.) : 29.94

{DRY BASIS)

% CARBON DICXIDE
% CARBON MONOXIDE
* OXYCEN

§ NITPOGEN |
MOLECULAR WEIGET (DRY)

LT |
O
N

s 4 g8 8 N2
0
.
[PV )

- % MCISTURE TEIS RUN 13.02
$ MOIST. @ SATURATION. 100
 # MLS OF H20 IN INPINGERS : 115 .
WT INCREASE OF SILICA GEL(G) - : 11,1
: 39.86

FILTERABLE PARTICULATE

WEIGHT INCREASE CF FILTER(GRHM)

: 0.1885
PROBE RESIDUE (GM) : 0.1003
TOTAL MASS OF PRORE SAMPLE (GM) s 191.26
BLANK RESIDUE (GM) : 1.00000E~-04
TOTAL MASS OF BLAYK(GF) : 171.81
PPORE CATCH : 0.100188679
FILTER CATCH : 0.1885
PPCBE LENGTH (IN) : 96
NOZZLE' DIAMETER (IN.) s 0.67
DRY GAS METER CORRECTION FACTOR : 1.001
PITOT TUEE CALIB. COEF. :°0.84

h p =t TR T R

GAS ANALYSIQ AT SAMPLING POINT';f

. .
= s Ll z e TR TR - w——
f- ¢ TEFI ) e LE s R ettt 8 oy -
o Em_v N
L \_ .. AT

16550 Huvand Rocxd
foron Rouge. Lowmuoma TOS0S

510931
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CLOCK STATIC ~STACK VELOCITY ORIFICE < DRY GAS ~TEMP TEMP TEMP
TIME PRESS ° TEMP ' HEAD . PRES DROP ~VOLUME .. INLET QUTLET IMP o
(H.M) (IN E2C)  (F) ' (IN H20)" (IN H20) -~ (F"3)  (F) (F).  (F)

s e — -

830 ~1.50 :.502 °~  0.01 . 0.76 930.35 . %8 55, 30
832 -1.50 . .530. - 0.01.. 0.76  931.33 ~ 62 - " 537 29
834 -1.50 & 542 - 0.0l ;0.68  932.30 - 64 - 56,, .29,
8§36 -1.50 . 544 . - 0.01. ., -.0.68 933,20 . .67 56, 29
§38 -1.50 543 . 0.01 .~ 0.84 934,13 = 70 57 . .28
gaQ0 -1.50 547 0.01 -  0.84 935,13 72 58 28}
g42 = -1.50 : 546 = 0.01. 0,76 936.12 73° .59, . 28
844 -1.50- 542 0,01 '  -0.76 = 937.09 . 75. .59. 29
g46 -1.50 529 . 0.0L ~ 0,60 9382.05 .-.77 _ - 62... .29
gag8  -=1.50° 4%2 .  0.01 . ;0.42 938,94 76 .63 29
850 ~-1.50 -, 465 - 0.00 = 0.26 934.69 74 . 64 .. 30
852 - -1.50. 460 . 0,00 = 0,26 940.30 75 64 .30
' L FINAL DRY. GRS vonumz '940.88 o L

fﬂl?ﬁgm F.‘.},‘l?:jz“. gy

N

TN El

e g

s

B

900 =1.50-.°526 - o.o1;-*-ro 68  940.88 75

902 -1.50 ' 538 . - 0.01 - 0.84 941,85 81l .-
904 -1.50 540+ 0.01.-. - 0.84  942.85 84 .
906 -1.50 '~ 543  0.01 . .0.84 943.88 ' .86 .

908 -1.50 = 544 . 0,01 0.84 944.92 ' 88
910 =-1.50 : 544. - 0.0l - 0.92 945.95 90
912 =-1.50" - 545 - 0.01) . -0.92  ~947.05 . 92,

o

T

0 _
914 -1.50 ~ 547 .. 0.01°:°  0.84 948,14 7 93 - 7
916 -1.%0 542 . . 0.01.°  ‘0.84  949.18 93’ 7

0

0

0

= 918 -1.50- 518. . 0,01 0.76 £250.20 95 .

A 920 =1,50 492 - . 0.00: . 0,26 951.20 94

922 -1,50 .~ 481 . 0.00° 0,17 951.82 94 .
B 3 FINAL DRY. CAS VOLUNE 952.30 . L

PORT 3

Ak e ) e

.34 952.30
.34 952,99
.34  953.65
\42 954,34
L34 955.09
.34° 955,15
.42 . 956,43
.42 957,18

= 930  -1.50 - 495 . 0.00 .
ST 932 =1.50 ~ S17. - 0.00
934  -1,50 537 -~ 0 -
936 -1.50 . 541 .. 0.01: :
938 -1.50 ' 544 ! 0.00 . .

L0
0
0

> TR

Bt id fir g o lol bt duge

940 -1.50 543
942 . ~1.50 . 538
944" -=1,50 . 530

jo= ]
par
-@Jétib@iékjciAA

e e o o A b T ST T o R A e ‘ S Y I A ——

Dorg -/ Qarner Corporc: ion




AN
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-

G _7. - R A e e e . T TS BT == & \, f::'._“
IS T I S
__'-"‘ | Ao A e |
E-: : . . . Errercineraminl Seveces Seomiacn
| 946 -1.50 515 0.00  0.34 $57.94 95 = LEEmestesg
g 948 =1.50 471 . 0.00 0.26 - 958.62 94 86 = 28
= 950 -1.50 461 0.00 ~ 0.26  959.23 94 86 28
952 -1.50 450 0.00 0.26 959.82. 94 87 28
- FINAL DRY GAS VOLUME  960.42 . B
- PoRt ¢
! 1000 -1.50 491 0.01 0.68  960.42 91 87 26
7 1002 =-1.50 4%6  0.01 0.68 = 961.38 96 - 89 26
EA 1004 =1.30 504 0.01 ~ 0.76 :-962.33 . 99 88 28
- f © 1006 =-1.50 505 0.01 0.76 963.33 . 100 89 29
— f 1008 =-1.50 5086 0.01 0.68 /964.33 100 88 29
I 1010 -1.50 S00 @ 0.01 0.76 965.29 = 101 89 29
~ 1 1012 -1.50 488 0.0l 0.60 966.29 - 101 88 - 30
. © 1014 '=1.50 473 0.0l 0.60 967.20 102 90 - 30
2 F 1016  -1.50 455 0.01 0.50 = 968.12 102 89 .31
-3 | 1018 -1.50 458 - 0.01 0.50 - 968.95 [ 102 - 90 - = 31
© 1020 -1.50 450  0.00 0.34 969.78 ¢ 100 90 = 32
g~ | 1022 -1.50 448 . . 0.00 0.3¢ 970.48 - 1o 91 32
N FINAL CRY GAS VOLUME = 971.16 S R
% | AVG ORIFICE DROP (IN H20) ¢ 0,576
> § TEMP OF METER (DEGREES. R) : 541.9°
_~ } AVG. STRTIC STK PRESS: (IN H20)  :=1.5
£ 1 AVG STACK PPESSURE (IN HG.) - : 29.829
.} TCOTAL SAMPLING TIME THIS SAMPLE : 96
- AVG TEMP OF STK CGAS (DEGREES R) : $70.7
x~ )} AVG VELOCITY HEAD (IN H20) : 6.50000E-03
4} AVG VELOCITY (FPS) : 6.26 |
N “DIAMETER OF STACK (IN.) : 194.01
o~ { CROSS-SECT AREA OF STACK (SF) : 205.29
5 | VOLUMETRIC FLOW OF STK (DSCF/HR): 2184253
%"."
8. |
" | :coNC. OF FILT. PART. IN STK (GR/DSCF) : 0,1117
-%.. | CONC. OF FILT. PART. IN STK (£/DSCF) : 1.59667E-05
= 2/HR OF FILT. PART (DRY BASIS) : 34.8752 X
& ISOKINETIC VARIATION (%) : 95.69
N |
B
i 510953 }
;:;’...- k' 2t ; T _— x T o V— ._.,_._. - L _J-
B4 Berg-Warner C?fpc“:c'rion cetn ' ‘ ' '
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E\%ﬁss ION TEST ING

‘UNITED STATES SlEEL
‘... ¥ RESULTS : |
B ——————— o o
A | P SAMPLIVC IFTHOD : 1
: 1 ' _ o RUN NUMBER - 'ﬁ 2

L -+ UNIT DESCRIPTION :#

5 BATTERY UWDBRFIREﬂ

g - o PHYSICAL COVSTAL 7S
A ' : ' o : e
. STACK |

DATE. OF SPhPLINC ST co 1120179
TEMPERATURE OF STACK (R): . S AR 970.7,
 VELOCITY OF STACK CAS(FPS) o 6.26

- CROSS-SECTICNAL AREA OF . STACK(SF) 205,29
VOLUMETRIC FLOW(DSCFH) ‘_-“ﬂj_.-f; 2184253
STATIC PRESSURE(INCHES OF HZO __,- A -1.5 ;-_
MOISTURE CONTENT(% VOLUME) ~— . f | 13.02
MOLECULAR WEIGHT OF- STACK GAS(# /‘-FOLE DRY) 2903
ISOKINETIC RATIO(%) . | 95,69 "
| FILTEPABLE PARICULATE EMISSION RATB(‘/HOLQ) © 34087520 L i e b
 FILTERABLE PAPTICUL&TE COVCELTQATION(CR/Dscﬁ G0 117 e

'Ea;:.i.I:;J“
F)
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e -

2

j:;uil,—-‘u
‘©

Joan B

.:_.,.}

5109

ey
#:.

TN LT AT TR W O

R W B L Ny S R Sy MRS N o, S ---="-l'==1=—1-‘ g8 =
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STACK SAMPLING DATA REDUCTION
FOR REFERNCE hETHOD 5
'UNITED STATES STEEL . 1
GARY, INDIANA
215 ‘BATTERY UNDERFIRE
,.OPEPATORS-Z : : -LARIFMORE - MEYER
'DATE OF TEIS SAMPLE : 110179
TODAY 'S DATE : 112679
PUN # : 3
FILE NAME : o : USTEl2
AVMBIENT TEMPERATURE (DEG F) : 51
“fVBARONETRICiPPESS.j(IN. HG.) :'29,94_
GAS ANALYSIS AT SAMPLING POINT]'
(DRY BASIS) ‘
' § CAFBRON DIOXIDE 1 5.6
$ CARBON MONOXIDE 0
t OXYGEN : : 9.2
% NITROGEN 1.85,2
' MOLECULAR WEIGHT (DRY). :29.26
~% MOISTURE THIS RUN : 13,74
% MCIST. @ SATURATION = : 100 -
4 MLE OF H20 IN IMPINGERS = 3131
T INCREASE OF SILICA GEL(G). "t 9.9
© VOLUME OF GAS SAMPLE (DSCF) : 41,73
FILTERABLE PARTICULATE
WEIGHT INCREASE OF FILTER(GRM) : 0.1672
- PPOBE RESIDUE(GM) : 0.0569
. TOTAL MASS OF PROBE SAMPLE (GM) : 202.4
- BLANK PRESIDUE (GM) :1.00000E-04
 TOTAL MASS OF ELANR(CM) : 171.81 | '
. PRORE CATCH - : 0.056782195 ]
FILTER CATCH : 0.1672 ;
' PROBE LENGTH (IN) : 96 ok
NCZ2ZLE DIAMETEZR (IN.) : 0.67 - S '
.~ DFEY GAS METER CCRRECTICY FACTOR : 1,001 . | . o . b
" PITOT TUBE CRLIB. COEF., : 0.84 : - 0109355

fmen-Warnmr Corncrotion




' 16550Hgﬂwﬁaod
— ‘ : ) ) . ' _Bemaoug- m.m*ceca
CLOCK. ~ STATIC STACK VELOCITY ORIFICE DRY GAS TEMP TEEP TENP
: 1 TIME  PRESS' TEMP. "HEAD PFES DROP ' VOLUME INLET. OUTLET IMP
E (E.M) (IN H20) (F) {IN Hzo) (IN H20) . (F°3) (F) CAF)Y o (F)

- : - - .
3§ o ——— - - - —— .._..._.._...-...--.--..—_..._..-- :

ol . emria

e } . o ‘ : : T et i

3 1310 -1.,50 483 . .0.01 -~ 0.50 ~ 971.70
=2 1212 =-1.50 523 . 0.01 . . 0.84 972.52
_ 1314 -1.50 528 - 0.0l  1.100 973.48
F+§ 1316 -1.50 ‘528 0. 0.0l 0.84. 974,63
21} 1318 -1.50 529 0,011 0,84 975.64
1 13200 -1.50 530 - 0.01 0 0.84. 976.66
. -1222  =1.50 521 : 0.0l © 0.84° 977.7C
#1 1 1324  -1.50 514  .0.01 . L0450° 978,73
= 1326 ~ -1.50. §23 . 0.01 - 0.42: 979.55
_ 1328  ~1.50 498 . - 0.00 < 0.25 980.29
EE 1330 -1.3%0 471 g ﬁo'ou.uﬂ_.o 25  980.89
CH4 ] 1232 -1.50 471 0.00 ./ 0.25 981,47
| o | FINAL DFY GAS VOLUVEQ~i9£2.05

\mroRTﬁgjzf

i} 1340  -1.50 %25 - 0,01 - 0.84 . 982.C5
-' . 1342° ~-1.50 544 ..0.01 - 0.84 983.13
=7 | 1344 - -1.50 547, . 0.0l ¢ .0.84 984.15
‘#i) 1346 -1.50 550 ./ 0.01 . - -0.84 985.19
¥ 1248 -1.50 553 - /0.01 - 0.92 '986.21
1350 ~1.50 554 0.0l = 0,84 987.28
1352 -1.50 529 . 0.01 .. 0.76  988.33
i 1354, .-1.50 522 . 0.0l - ~0.68 . 989.31 =
o} 1356 -1.50 - 518 10.01 " . .0.68 990.25
=il 1358 -1.s0 506 ©:0.01 .. 0.58 991.18
g | 1400 -1,50 500 ' 0. oo\w" 0.34 992,05
¥ 1402 -1.50 491 .1 0.00 0.34 '992.75
SN ‘ : BERE E‘INAL DRY GPS VOLU‘L‘-’ 993,44

1410 ~1.50 5170 0,01 .-t - C.74 993,44
= 1412 =1.50 525 . 0.01 . 0.74 '994.44
= 1414 -1.50. 526 - L0,01 C0.84 . 985.40
§ 1416 -1.,50 528 T 0,01 ' 0:i74  996.44
S F 1418 0 -1.500 0527 100,010 C.66 ©.997.40°
=4y 1420 0 -1.50 523 .01 - .0.66 . 998,33 .. 96
¢ 1422 . -1.50. 522 .01 - “0.66 ¢ 999,25 97
1424 =1,50 51X .01 - 0.58 1000 19

el TETT oL IOE o x s — ; r -
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Borg-Warner Corporarion

—— - —— s !Z J-—-’ — .,'::';' _:‘.___
E e Vg Tmevnig
i i At ol |
Emnmninenl Se=mca Driuan
_ 14550 Highion Rord
: } Baran Rzuge. Lowsong 70308
498 0,01 0.58 1001.07 - a8 84 35
471 0.01 0.58 1001.55 99 84 35
455 0.01  0.42 1002.€3 97 85 35
450 . 0.¢01 - 0.42 1002.60 87 gs. . 35~
FINAL DRY GAS VOLUME . 1304.37 '
PORT # 4
1438 -1.50 499 = - 0.01  0.74 1004.37 92 ‘86 38
1440 -1.50 531 Q.01 0.74 1005.38 96 86 38
1442 =1.50 535 . 0.01 0.68 1006.37 87 g6 38
1444 -1.50 536 - 0.01 0.68 1007.30 58 87 37
1446  =1.50 540 0.01 0.68 1008.25 100 86 37
1448 -1.50. 538 - 0.01 . 0.58 1009.18 100 = 88 37
1450 -1.50 528 . - 0.01 0.58 1010.03 161 88 37
1452 -=1.50 513 0.01 0.42 1010.94 99 -89 .37
1454 - -1.50 496 - 0.0l 0.42 1011.69 . 100 89 . 38
1456 -1.50 487~ 0.00 0.34 1012.46 @ 9% 90 .38
1458 -1.50 480 0.00 ¢.34 1013,15 ': %% - S0 138
1s00 -=1.50 476 - 0.00 0.25 1013.25 99 - 96 38
_ FINAL DRY GAS VOLUME  1014.45 =
AVG OPIFICE DROP (IN- H20) : 0.6258
TEMP QF METER (DEGREES R) . : 542.3
AVG, STATIC STK PRESS (IN E20) :-1.5
AVG STACK FFESSURE (IN HC,) : 29.829
TOTAL SAMBLING TIME THIS SAMPLE : 96
AVG TEMP CF STK GAS (DFGREES F) : 973.9 - .
AVG VELQCITY FEAD (IN H20) : 7.20000E-03
AVG VELOCITY (FPS). ' : 6.63
DIAMETER OF STACK (IN.) . : 194,04
- CROSS-SECT AREA OF STACK (SF) : 205.35
| VOLUMETRIC FLOW OF STK (DSCF/HR): 2286791
CONC, OF FILT. PART. IN STK (GR/DSCF) : 0.0828
CONC. OF FILT. PART. IN STK (#/DSCF) : 1.18343E-05.
#/HR OF FILT. PART (DRY BASIS) : 27.0625% -
ISOKINETIC VARIATION (%) : 95.7
E
|
510997 i
. . - : g
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-UNITED STATES STEEL

- SAMPLING. \METEGD . FI )
'RUN NUMBER. . 33

UNIT DESCPIPTION :#

PP

15 BATTEPY UNDERFIRE

B PHYSICAL cowST.wTs
' " OF -
,‘STACW_.

£

DATE OF SANDLINC' TR 110179 b -
TEMPERATUPE OF STACK(R) - Fww  B 973.9 - -
VELOCITY OF: STACK. GAS(FPS). .. . .. = % 6.63 00 |

' CROSS-SECTIONAL AFEA OF STnCK(SF) ; 205.35% -
VOLUMETRIC FLOW(DSCFH) . - RS - 22867911_-1-g7 SRR b_
STATIC PPESSURE (INCKES OF ‘120 1_w  Q o “1.550 e
FOTSTURE CONTENT (% VOLUME) &~ . i : 13. 74‘ S D 8
MOLECULAR WFIaWT OF ETACE: CAC(£/=—r0L DPY) 29.26" '
ISORINETIC BATIO(E) = C9s.7 . ek
FILTEFAELE PARICULATE EVISSION PATE(Z /HOUR) 27.0625 . . . .
FILTERAELE PAPTICULPTE comcvnTwA;Iow(ca/DSCE) 0.0828., L. RS
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UNITED STATES“stELE
-CAFY, INDIZRZ'
$15 EATTEFY D?DEnFIrE

QPEFATORS ;

CATE CF THIS ‘-'-P-F'DLE
TOCAY S DATE :

FUnN #

FIDE MNAME ‘ B

" AMEIENT 'IF"I"FEFALDFE (DEG'

VCLUME OF 'GAS SAMPLE ncc

EAPONEiFIC PRE...... (IN : HG‘.

1
USTEL
75

"292.93

F)
)

L I LTI Y )

(DRY EACI
% 'CARBCN ‘DICYIDE e 5.7

- § CAFECN VFCNOXIDE : 0
% QYYGEN = s
¢ NITRCCEN S F 85,3
FCLECULAF WEIGET (DFY) : 29.27
$ FOISTURE TEIS RUN. ~ : 16
¢ MOIST. € SATUPATION.. : 100
& MLS OF H2C IN INMPINGEES Sz
W1 INCFEASE OF SILICA GEL(G) cog

F) ‘ “‘:

FIL'IERAELE PARTICULATE

ISTACK SAMPLING CATA RELUCTION
- . . FCR FEFEENCE METHCD S

LAFIMOPE — MEYER RIS I
103179 o . ‘ |
11267

=]

9
1

GA"-’ AI"FLYQIC F-‘I "‘A BLIKC POI‘\'T

c)

: 128

13.2

35..06

Gt g

16550H-ghia~ap¢gg o | ' o

Daron Aouge: Louang 70808

. ¥BIGHET INCPEASE OF FILTBP(CPF) ;_o,alegl
BFCEBE PESIDUEB(GM) . . : 0.0186
TOTAL. MASS OF PFORE cprPLE(CV) :. 100 _

. ELANK FESIDUE (GN) o : : 9.20000E- -04

- TOTAL MASS CF HLANR(C;) + 106G

- PROEBE CATCE : - 1 0.01768
FILTER CATCE j . .2 0,01691
PEOEF DLNGTHE (IN) g : 96 :

NCZ2PT DIANMETEP (IN.) . ve 0,67 i
CRY CGAS METFPR, COQPLCTI FAC”CR 2 1,01 ¢
FITOT TUEE. CrLIB CUEF. 204 E4 :
i 5110U0

Botg-Warner Corporan -
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L . : . : _ 16550 Mgriond Rood
CLCCF €TATIC STACK VELCCITY CFIFICE ©LCFEY GAS TEMP YELip~"TrRp™®
TINE. ‘'PRESS  TENMP "FEAD  'FRES DROP ’VOLUME - INLET CUTLET »IXP
(E.M) 1(IN B20) (F) (IN E20) (IR E20)  :(F"3) (F) HE) A
PCRT # 1.
‘1418  =1.40 565 - 0.01 0.68 893.10. 79 97 57
‘1420 =1.40 555 - Q.01 0.€4 g94,05; 83 . .78 .57
1422 -1.40 547 .- 0.01 G.76 £95.08 86 . 78 3
- 1424 =1.40 541 .0.01 = 0.68 £¢%.05. - 87 78 57
- 1426 =1.40 54C - 0.01 0.52 -§96.59 - 88 78 56
‘1428 ~1.40 - 54¢C 0.01 .52 ~ 897.83 9C 7% 60
1430 . =-1.40 = 53¢ ¢.01 - 0.60 gse.66 92 . 8C 64
1432 - ~1.4C¢ 524 - 0.01 . 0.44  £99.54 . 92 81 64
‘1434 ~-1.4C 503 . 0.CO 0.34 900.34 @2 82 . 62
1436, ~=1.4C 482 - 0.00 0.34 901,03 = $3 83 . 56
1438 . -1.4C 481 - 0.0  0.17 8%01.7¢4 92 84 51
1440 . =1.40 465  0.00 .17 $02.28 - - 92 = &4 51
: FILAL CRY CES VOLUME  9€2.74 ' :
PORT # 2
1446  -1,40 485 ¢.01 - 0.44  902.74 . 94 -~ .86 44
1448 -1.40 543 0.01 0.244 - 903.58 98 87 44
1450  ~1,40 555 0.00 . 0,34 204.34 . 29 . 88 . .46
1452 -1,40 551 S 0.00- . 0.26 9C5.05 99 . 89 . 486
1454 =1.40 536 - 0.00 0.26 905.65 - S8 80 . . 48~
1456 -1.40 538 '0.01  ©.44 906.25  1C2 §2 .47
1458  -1.40 539 0.01 0.44 07.02 . 104 82 46
1500 -1.40 525 0.01 - 0.44- .£07.7% 105 94 - . 51.
© 1502  =1.40 525 0.01 6.52 908.56 108 95 4G
1504 -1.40 513 0.00 0.34 . ©09.39 : 107 o6 49
1s¢6 -1.40 500 0.00 0.26 910.11 1065 97 49
1508 -1.40 429 0.00 0.26 * 910.71 =~ 105 97 48
FINAL DRY GAS VOLUME  911.33 -
FCRT £ .3
1514 -1.40 5320 0.01 0.68 211.32 = 103 106 .- 46
1516 -1.,40 542 0.01 c.68 $12.32 ' - 109 g9 49
1sle -1.40 545 0.01 C.24 913.32 112 1e0 53
1520 -1.40 551 0.01 0.76 914.37 113 lgc 53 ]
1522 -1.40 542 0.01 0.42 915.39 111 101 54 g
1524  -1.40 . 525 0.01 0.42 916,18 = 111 101 5 5
1526  -1.4C 532 0.0 - C€.42 916.95 111 102 51 E
1528  -1.40 528 0.0¢ .26 917.70 109 102 53 -E
L " | SIIOULE

: ‘-_' : : St T . T e YT s T T ey i a Y R S
Borg-Warmer Corporation . c :
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1520 -1, 4o_¥4521.;:j;o 00" . 0,26
1532 -1.40 "s02°0 . .0.01: .- 0,42
1534 =1.40 481 .. 0,00 - 0.34
1536 -1.40 465 < 9.00 _Q;34_‘

_ ~ FINAL DRY CAs voLuﬂE;

PORT 4

401-‘;_“0142ﬂ
L0100 70442
.01 ¢ 0,42
L00 . 0.34
010 0,42
J01 . 0.52
L0l . 0.52

1544 -1.40 - 519
1546 =1.4C . 552 -
1548  =1.40 549 -
1ss¢ -<1.40 55%. ...
1582 =1.40C 562
1554 =1.40 . 542
1556 - =1.4C 541 . 1.
‘1Es@ - -1.40 532 0.0l 0.52
'16c0. =-1.40 | 536 .  0.00 = . 0.34
1662 -1.40 :'S20 -~ 0.00 | 0.34
1664 -1.40 . 421 . 0.00:  '0.26
1606 - =1.40 " 485 .. 0.00. 0.26
Co . FINAL DFY" CBS VOLLIE v

ooPo000R0

S
=]

TEMP OF METEP (DEGREES'R) = '.:1: 5586
AVG. CTATIC 'ST¥ PFRESS. (IN H20)" *:-l 4
AVG STACE PRESSURE (IN: HC ) ‘_:
-WOTPL 'SAMPLING TIME TEIS SAMPLE :, 96 -
AVG TEME OF 'STX GAS (nrcpzzs H)' 983.8
(VG VELOCITY HEAD. (IN H20) B
AVG VFLCCITY (FBS) y- o V¢ 5.54
DIAMETER OF ISTACK (IN ) . L _:_194 04
CPQSS-EECT AREA OF STACK @ (SF) :°205.35

1] &CLUFETPIC PLOW OF STK (ECCF/HR) 1842115

#/EP OF FILT. PART (DRY ERSIS) 4 0068

_:918
- 918
.819.
:920.
921,

s21.
921.

9z2.

823,
1924
924,
.EQ
ﬁ926;
3027;
"928,
9z28.
' 949;
320,

525

2VG OFIFICE DFCP (IN Péb) - ’156;24%* 3
29, 827“

4, SOOOOE—O1

.ISQKINETICQvaéfozdﬁ‘(%) ~;-'[}_£f9§@32‘_§~

.31
.94
70

39

ge

o8 .

88
68

45

.15

e3

5¢C
23
90

52
13

CONC. OF FILT. PART. IN STK: lCP/D¢CF)" 0.0152 =
CONC. OF FILT. PART. 'IN. STK ' /ECCF) 1 2.17491E-06

109"
111
111
| 111‘*

105
108!
108
109
110
Jillz
114
114
flld
112
~11:0°
S1C

. DBorg-Varmer Ccr;b:oﬁm‘

k L . . L ' . . ' - S A A s L
e ; s : e I S SRR

104
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‘ 10550 Hrriand Rood
~ 'EMISSION TESTING Saten Rouge. Lomona 70603
- FOR
- UNITED chizc STEEL
 PESULTS _
SAMPLING METEGL s 1
RUN NUMPBEFR - :1
UNIT DESCRIPTION $15 EATTERY UNDEFFIEE
PRYSICAL CCNSTANTS
CF.
STACE
CATE OF €RMPLING g 102179
TEFPEFATUFE OF STACK(F) _ : 982.8
VELQCITY CF :STACK GAS(FFS) 5.54
CFCSS-SECTICNAL AREA OF ISTACK(SF) - . 205.35
. VCLUMFTPIC FLOW (DECFH) o 1842315
f STAETIC 'BFESSURE(INCHES CF E20 | - =1.4
. FCISTUPE CONTENT(% VOLUNE) 16
MCDFCULAR WBIGHT CF ‘STACFK GAS(#/#-MCLE, CRY)  29.27
y1SCKINETIC FATIC(®) - 35,82
PILTEFAELE PARICULATE EMISSICN PATE!?/HOCR)  4.0068 ¥
FILTEPAEDC BAPTICULATE CCNCENTRATICN(GR/DSCH) .G.6132
'-i -
]
)
i
2
!
511063

Al S e DA = AT S, i - - .

_Barg-Warﬁér'Corporcnon
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FOR REFERNCE FEThOD S5

UNITED qwﬁTféMSTEEtHT”'
GARY, INCIANA _
£15 BATTEPY UN”EPFTRE

OFERAT 0S| o
DATE OF TEIS SAMPLE -
TODAY S DATE s
RUN #
FILE MAME
- AMEIENT TEMPERATURE. (DEC F).
'EARGMETRIC: PFESS. (IN EG.)

“11017¢9
112679

2 E
USTE1L -
59 g
-29;94

LTI TR

LI T

(DRY BASIS)

T

$ CARBON DIOXIDE . . .
$ CARBON MONOXIDE

. % OXYGEN
¢ NITFOGEN - S
MOLECULAR WEIGHT (DRV)
¢ MOISTUFE TEIS RUN"
% MOIST. @‘SATURATIQN |

TIPS ‘_.‘, LT T T R
Lo ]
[*4)

§ MLS OF H20 IN IMPINGERS i 115
WT INCREASE OF SILICA GEL(G) -~ = 11.1
‘VOLUNE QF CGAS SANPLE (DSCF) - 3 39,86

FILTEPAELE PPQTICULAT”

ZWEIGHT INCPEASE OF FILTEF(CRF)

0.02388

- PROBE CATCH -
10.01431

FILTER CETCF ﬁ.‘

s6

0.67

1.001
0.84.

FRORE LEXNGTH (TN) :
' NOZZLE DIAMITEF (IN.) -

" DRY CAS MITER COFPECTION FZCTCR
' PITOT TUBE CALIR. CCEF.; ;

TR L T

STACK SAPPLINC DATA REDUCTION

LAPIMORE - MEYER ..

GAS AhALYSIS AT SAMPLING poznr}‘ffff-”'

: 0. 01431
"PROEE PESIDUE(GF)‘ _ : 0. 0248
TQTAL MASS OF PROBE SAtPLE(CN)‘ : 100‘ '
BLANK ?PSIDUE(CF) _ : = 9.20000E-04
TOTAL MASS OF BLA K(Cu) : 100

it din.r e ol S

- Enwmtal S-e-v\ce-s Cravsn

16550 Hephlorg R
Baton Rovge, Lowreorg 70404

511004

. kzn_ . TN P g e [ —

Cerg-Warner Corporction
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i T T ==

R T e ,;‘__=”*”“m“‘““‘%wfwx TELT o
SN - - o ‘ ey i;f'm:: o
R . Cwormane s & p
o | cnocx STATIC STACK VELOCITY ORIFICE DRY GAS  TEMP g:::g:g:ﬁ;§;4 i
[ . TIME T 'PRESS TEMP  HEAD ~ PRES DROP VOLUME  IXNLET CUILET IKP ’
o (E.M) (IN-H2C) (F) {IN H20) (IN E20)° (F"3)  (F)  (F) (F?)
' [ PORT % 1
g - 830 =1.50 502 0.01 0.76 930.35 58 55 30
) 832 -1.50 @ 530 0.01. . 0,76 931.33 62 - 53 - 29 1
i} e3s4 -1.s50 542 0.01 0.68 . 932.30 64 56 29
o ‘g3 -1.50 S44 . 0.01 . 0.68 933,20 . 67 56 29
i 238  =1.,50 . 543 '0.01 ~ 0.84 934.13° 70 - 57 - 28
i} sse0 -1.50 547 . 0.01 . .0.84 935,131 - 72 58 . 28
: §42 . =1.,50 546 0,01 0,76  936.12 .73 . 59 - 28
o ‘844 -~ ~=1.,50 - 542 - 0.01 0.76 937.09 75 . 5% .. 29
I - 846 ..=1.50 = 529 © 0,01 0.60 928.05 77 62 29
L ‘848  -1.50 . .492  0.01 . 0.42 938.94 76 63 29
: 850 =1.50 . 465 . 0.00  0.26 934,69 . 74 64 -30
n 852 =1.50 - 460 . 0.CO " 0.26-° 940.20 75 - 64 30
. ' | FIhAL DRY GAS VOLUME. 940.88 - _
L PORT # 2
e 900° =1.50 = 528 0.01 _o,sa 940.88 75 . 67 - 29 |
i 902 -1.50 538 0.01  0.84. 941,85 ~ .81 69 2§ L
N 904 =1.50 540 0.01 0.84 " 942.85 84 69 29
Eal 906 ~1.50 543 0.01 0.84 943,88 . 86 = 71 - 30
R - 908 =1.50 544 0.01 . 0.84 944,92 . . &8 - 72 .30
o 910  -1.50 = 544 0.01 ©0.92 945.95 80 73 - 30
= 912 -1.50 545 0.01 0.92 947,05 . 92 75 - 33
[:‘ 914 =1.50° 547 0.01 ° ©0.84 . 948,14 93 - 75 - 33
| 916 =1.50 . 542 0.01 0.84 949.18 - 93 77 33
' 918 -1.50 = 518 0.01 0.76 §50.20 . -~ 95 77 34
[} : 920 ~1.50 ~ 492 - 0.00  0.26 951.20 94 78 34
b 922 = =1.50- 481 0.00 0.17 - 951.82 . 94 78 34
. ' ‘ FINAL DRY GAS VOLUME . 852.30
PORT # 3
[: 930 ~1.50 435 0.00 0.34 952.30 &4 ~ 83 31
- 932 -1.50 517 0.00 0.34 §52,99 87 g1 = 31
[ 934 -1.50 537 0.00 0.34 953.65 88 82 31
(& 936 ~1,50 541 0.01 0.42 954.34 92 82 . 30
938 -=1.50  S44 0,00  0.34  955.09 92 83 30
M 94¢ -1.50 543 0.00 0.34 ° ©55.15 92 83 30 :
e 942 -~1.50 538 0.01 0.42  §56.43 -~ 94 84 29 ¢
944 -1,50 530 0.01 0.42  957.18 . - 95 84 29 3
r | - s
b % 011005 E
2 SEE Py S it e A )L

Borg'Warner Corporarion
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946 ~1.500 -S515° . 0.00: . 0.34.
948 . -1.50- 471 + 0.00:. - 0.26
950; =1.50 " 461 iﬂ':0ﬂ002+“30 26
g2 =1.50.-.450 - 0.00° - 0:26

SR FINPL CRY GAS VOLUME‘

- PORT s

1000 =-1.50 .:4%1 = 0.01:% .. '0.68
1002 -1.50 . 496 ~ 0.0l . 0.68
1004 -1.50. .504 -~ 0.01° : ~0.76
1006 -1.50. 305 - 0.0l - . 0.76
1008  =-1.50 506 ~ 0.0lL: . "0.68
1010 -1.50 . :5¢0 .. 0.0l . Q.76
1012 =1.50 . 488 - 0.0l . Q.60
1014  ~-1.50 = 473 - . 0.0l .. 0. 60
1016 . -1 S0 -.455 0.0l ~.0.50
1018 -1.50 . 458 55‘0;01j'[“{0,50
1020 _-1;50'ff450‘;g“0 00 . 0.34
1022 ~1.50 448 . 0.000 7T 0434

' FINAL DFY GAS VCLUME'

O 576
. 5471.9 -
DEEAFY

| AVG ORIFICE LROP (IN HZO)

" TEMP OF METEE (CEGFEES R) . .
. AVG. ‘STATIC STK PPESS (IN. H20)
AVG STACK PRESSURE  (IN HC.) R
. TOTAL SAMPLING TIME THIS SPuPLE
AVG TEMP OF STK GAS (DEGPEES R)
AVG VELOCITY EEAD (IN HZ20)

AVG VELOCITY (FPS) o
DIAMETER OF STACK (IN.) . = . -
CROSS-SECT AREA: OF STACK (SF)

R T T T
AG R
1 .
J oo
3%
(Vo]

“:.:oooo
6.26

124,01
205,29 |

s e

'ﬁISOKINETiclvgéxATch*(Q);:; gT--g}§5;59

5___ - el BT e o . ST “— oo -

CONC. OF FILT, PAET. IN STK (GR/DSCF) : 0.
CONC. OF FILT. PART. IN STK (% /DSCF) t 2.112208-06
#/FR OF FILT. PART (DRY BASIS) 1 4.6135 |

'5057 94
958,62
.959.23

959.82

660,42

-960. 42

961.38

962,33

963,33

964,33
965,29
966,29
967,20
1968.12
1968.95

969.78

1©70. 48
971.16

E -03

VOLUMETRIC FLon OF - STE (DSCF/HR) 2184253,

0147

s
.-
e:f°4x‘

.91 87
.96 0 8
g
100
le0
101
CUron
102
vmlozg

102

100 ¢
2100

-wv"\(ln:ﬂ
8 -

‘t_37

*"“z"g“ 5

. _"1&5:76-%1:&:&7.:,

Lonnpond HEA04 ‘.

28,
ﬂgza;

Dorg-Warmer Corporchion
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Envumimen:at Sesvces Devon
L 'EMISSION TESTING o Baton R, Lomsare 75808
-~ FOR . _
UNITED STATES STEEL
FESULTS
SAMPLING METHCD s 1
RUN NUMBER . 22
UNIT DESCRIPTION = :£15 BATTERY UNDERFIRE
PHYSICAL CONSTANTS
OF |
STACK
- DATE OF SAMPLING . : 110179 )
. TENMPEFATURE OF STACK(R). L 970.7
VELCCITY OF STACK GAS (FPS) . 6.26 .
| crOSs-SECTIONAL AREA CF STACK(SF) .. 205.29
. VCLUMETRIC FLOW(DSCFH) . 2184253
STATIC PRESSURE (INCHES OF H20 | 1.5
MOISTURE. CONTENT (% VOLUME) - . 13,02
.} MOLECULAR ¥WEIGHT OF STACK GAS(%/#-MOLE,DRY) = 29.3
. ISOKINETIC RATIO(%) 95,69
FILTEPARLF PARICULATE EMISSION RATE(Z/HCUR) 4.6135

- © FILTEPARDUF PARTICULATE CONCENTRATICN (GR/DSCF) 0.:0147

\ T

Berg-Warmer Corporohon
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STACK SAMPLING DATA R’DUCTION
" POR REFERNCE' METHOD 5

UNITED SMPTES S;EEL
GARY, INDIANA =
£15 BATTERY" UNDEFFIRE

OPERATORS T : LAT
CATE OF THEIS SAFPLE :.110179
" TODAY 'S DATE ‘ ‘ : 112679
RUN 2 e : 3.
FILE NAME = o : USTEl2 -
AMBIENT TEM PPPQTURE (DEC F) 51 o
: 29;94

EAROMETRIC PRESS. (IN HG )

(DRY’BASIS)

§ CARBON DIOXIDE. " . : 5.6
§ CAREON MONOXIDE" = 0
$ OXYGEN - ' z 9.2
% NITROGEN ‘ : 85.2 -
MOLECULAR WEIGHT (DRY) r 29.26
% MOISTURE THEIS RUN.  : 13.74°
: 100

¢ MOIST. @ SATURATION

2 MLS OF H20 IN IMPINGERS 131

WwT INCREASE OF SILICA GEL(G) . rf 9.9
: 41J73

VOLUME OF GAS SAMPLE (pscr)
. FILTERABLE PARTICULATE

0.01131 -

LARIMORE - MEYER

CAS PLPLYSIS aT SANPLING POIMTlH‘ﬁQ_

L 16550 Highione Seod:
. -Daron Aosge. Louang 70008

Borg-Werrar Corporction ‘

WEIGHT INCREASE OF FILTER(CRM) ot
PROBE RESIDUE(CN) ) : 0.0108 .
TCTAL. FASS OF PROEE SAnvLE(Cv) s 100
ELANK RESIDUE(GM) . T 9, 200003-04‘
TOTAL MASS CF. BLPRK(GF ‘ 100
PROEE CATCH j“ S : 9.88000E-03
FILTWR CATC"' : 0.01131
PPCBE LE\CTH (Iﬂ) T 96
. NOZ2LE DIAMETER (IN.) . © s D.67
. DRY GAS METER. Fonpzcmzou FACTOR : 1.001
PITCT TUBE CALIB. COEF. ¢ 0.84
T e i Yo e
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16550 Hrgriand Roiod
o Baton Aouge. Lounaona 10808
CLOCK STATIC STACR VELOCITY ORIFICE DRY GAS . TEMP. TEMP " TEIP
TIME  PRESS TEMP "HEAD . PRES-DROP. VOLUME - INLET.CQUTLET @ INMP
(H.M) (IN H20) (F)  (IN H20) (IN H20) (F"3).  (F) - (F) . (F)
PORT % 1.
1310 =1.50 483 0.01 @.50  971.70 . &0 58 . . 43
1312 =1.50 523 - 0.01 -0.84 972.52 66 .59 . 40
‘1314 -1.,50 528 - 0.01 -.1.10 973.49° 69 59 . 38
1316 -~1.50 528 - 0.01 . 0.84 974.63 - 71 60 . 37
‘1318 ~-1.50 - '529 . 0.01 6.34 975.64 73 60 . 36
1320 -1.50 530 . 0.01 0.84 976.66. 75 61 38
1322 <1.50 521 - 0.01 0.84  971.70 77 - 62 - 34
1324 -1.50 s14 .- .0.01 . 0.50 978.73 .. 78 62 35
1326  =1.50 523  0.01 " 0.42  979.55 76 64 . 36
‘1328 =1.50 498 . 0.00 0.25 980,29 - 75 65 - 36
1330 -1.50 471 0.00 0.25  980.89 . 75 66 - 36
1332 -=1.50 471 .0.00 0.25 881.47 76 66 36
FINAL DRY CAS VOLUME = 982.05 ' -
PORT % .2
1340 -1.50 525 0.01 0.84 982,05 . 78  6%.. 32
‘1342 ~1.50 544 0.01  0.84 983.13 . 82 . 69 = 32
1344 =1.50 547 ‘6.01 = 0.84 984,15 - gs - . 70 - 32
1346 ° =1.30 550 0.01 0.84  $85.19° 87 71 33 %
1348 -1,50 553 0.01 - 0,92 986.21 89 - 72 33
1350 -1.50 554 0.01 . 0.84 987.28 - . 90 73 34 .
1352 -1.50 529 0.01  ©0.76 ' 988.33 90 74 . 34
‘1354 -1,50 522 - 0,01  0.68  '989.31 91 75 34 1
1356 -1.50 518 0.01 0.68: 990,25 92 76 33
1358 =1.50" 506 0.01 0.58 991.18 92 76 34 0 %-
1400 -1.50° 500 0.00 - 0.34 992.05 - 92 76 34.
. 1402 -1.50 491 0.00 0.34 992,75 - 92 77 35
' FINAL DRY GAS VOLUFE'g 993,44 . e
PORT £ 3
- et 3
1410 -1.50 517 0.01 0.74 993,44 87 79 36
1412 -1.50 525 0.01 0.74 994 .44 a0 80 24 ]
1414 -1,50 . 526 0.01 0.84 995.40. 93 79 33 ¥
1416 -1,50 528 0.01 0.74 ~ 096.44 94 80 - 34 t
1418 -1,50 527 0.01 0.66. 997,40 95 81 . 34 -}
1420  =-1.50 523 0.01 0.66 - 998.33 96 82 35 - E'
1422 -1.50 522 0.01 0.66 . 999.25° 97 82 35
i 1424 © -1.50 511 - 0.01 O.SB 1000 19 97 82 '35 E
"‘5‘1‘1‘8135"
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NanlE

‘hwmmmwwnmmm]
| I I R R IR 16550 Hgriord Rosdd | -
1426 -'-lfso 498 . 0.01; f"o;ss‘ 100X.07 - .98 - Borgg fovee: Lowiang 08

. 1428 =-1.50 471~ 0,01 ~.-0,58 1001.95 .. 99 . 84, .35
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STACK
| DATE OF SAMPLING - - - 7110179 “
TEMPEPATURE OF - STACK (R) S 973.9
' VELOCITY OF STACK GAS(FPS) . . B.83
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MOISTURE CONTENT(% VOLUME) ' - 13.74
MOLECULAR WEIGHT OF STACK GAS( /w—FOLE DRV) 29,26
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[: . Sampling Train: . NAPP_ZI/Lea;+Siegle: PM100Q 3
Crsat Analyzer:. Burrell Industro Gas Analyzer Model &
‘The stack sampling  system consxsts of two major
' uniﬁsF-Tthe contr01 unit and the Sqnallng traln unit
. 1electrlcally and DneLmatlcally connecged by an. umblllcal
— 1 Eord ‘The s;lelng train unit can be broxen down 1nto
'{_L three sub-unlts- (1) the probe W1th a he ted pyrex\llner,
| 8 . "
(2) the hot box assembly thermostatically contrelled to
r__ . . . . . ‘_‘ .
g ... maintained 250° F during the sampling, and (3) the cold #
: : . : i 1
{" . box assembly to hold four 500 ml glass impingers in an A
) ice bath..
| . |
The control unik contalns gauces and neters to 7
3 , | b
i _ ﬂeasure all parameters necessaryh for sampllng ?
- caleulations. A dry gas meter (recently calibrated to. K
| I : . : o BT S \
b EPA sp-ecifications) is used to measure the volume of Tk
PURE _ — o n o F
{ : S2mD le‘_removed from <the stack. A thermometer or 7
‘thermocouple on the inlet and exit sides of the meter are
- :
L | "
i 511053 !
e o o o
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'box for neesur*ng veloc1ty heaas ln lnCDES of aeer‘fromﬁf'

_0 5 lnches or:harer.= The anoune'of heet to the probeﬁV7

'1 di ator (0 - 2000er T=‘) on tne coqrro1 box connected toff;_
the thermocouple“on the probe.by two chronel—aﬂumel w1res:’

in the unb111cal.cord.5 rhe Orlf‘CE pressure gif

'of : OJ .

'nozzle (stalnless SuEEl 316) at Lsoklnetlc coudlelous.i“

e

cauce?br“inc ned nanomerer is ava11able on’ ehe ccutrol3f 

:renoved from tne gas. The gas, after Dasswng enrough

uSed;to'determine‘theVmeter*tembereture; A magnehe11cfﬁﬁ

0.0 f. 10:0 lncbes. 3;fAn. lncllned nancﬁeeer *sv.elsoj}f7

evazlaale for lower veloc1ry'5ead in ehe rapce of 0. 0 -;[;

llner lS controlled by an adjrsement on the. control box.ff-
The vaCLum at ehe 1nlet to the ary-cas meter 1s monleOPedr‘i--
by another' ceuge :qné~1nche5"ofh mercury;mgﬁ“The s‘c.ar:l»:i":'i

tempera ture 15"non1tored by "gitel teﬂperaturerff'

The partﬂculate lauen ETLe cas is V:CUUmEd 1neo rhe?U

hen passes through ehe heaeed  pyrex 11ner (he gid‘to:5'

prevent condensatlon of water vapor) 1nto the hot boxgw

mbly. Thefhoe box, meﬂntawned at 250 °'*, contalns a'””

4“rrype A gless flber'fllter where the Darrlculaeeflsf7T

f11ter and 1nto.‘tbe cold boﬁ, is bubbled ehrough a serles};u

IR L

I T TR TR TS RIS

erenelallif'

is dlcated by =norner ﬂagnehelrc or'nanoneeer (D ﬂ‘loif}
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‘of four glass impingers submerged in an ice..bath' té
éohdense any water vapor in the flue gas. The dry}gas_is
then passed through the umbilical cord into the control
unit where &the gz2s volume is:measuﬁed by the d4dry gas
meter. Thermoéouples on the inlet and éxitxsides of the
" meter detarmine the meter temperazture. Leaving the ary

gas*metéz, the sample is exhazusted through an orifice to
.the‘atmosphere; The differential crifice pressuze'is
read directly on the orifice pressure meter (hecessary'

for calculating isokinetics).
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