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UNITED STATES STEEL :
Abstract
| ‘On Februdry‘éf 1980 KEHRdN Enviroﬁmental Service$ i
:codducted emission te;ts for. front half particulates 'and
sulfate matter on the number three coke battery exhaust . .{
stack servicing United States.Steel, Gary, Indiana.
Coke Oven Gas:
iTﬁe test results indicate .an average grain loadiﬁg of
0.0437 GR/DSCF and an average emiésion rate of 26.2 LBS/HR
for total particulate. The particulate minus sulfate grain
loading is 0.0246 GR/DSCF and_the emission rate is 15.3 _é
L8/HR. ' | o
ﬁlast Furnace Gas: _
. ;
The test results indicate an average grain loading of
0.0102 CR/DSCF and an emission rate of 8.84 LB/HR the ;
particulate minus sulfate grain loading is 0.00913 GR/OSCF ;
and on average emission rate of 7.84 LB/HR,
;
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COKE BATTERY COMBUSTION STACK TESTS
BATTERY NUMBER THREE COKE OVEN GAS

RUNE
DATE

TIME
(APPROX)

GAS TEMPERATURE
(%F) ‘

MOISTURE CONTENTS
(% 8Y VOLUME) '

CAS VOLUME
ACFM
DSCFH

PARTICULATE CONCENIRATION”H

FRONT CATCH
GR/DSCF
LB/HR

TOTAL CATCH - SULFATES

GR/DASF
LB/HR

302

195 (o

% Isokiretic

1

5402106/80
‘0945 110%

327

15.1

123099

‘69998

i . H
- 0.0343
20.6

Lo2s

 8.62
7
5
103

2
02/06/80

1145-1332

330*u_

13.1

121487

70535

10.0525

- 31.9

1 0.0308

18.7

5.5
1100

5 -
02/06/80

1440-1623
1329

15.4

121487
68676

. 0.0443
T 26.1

0.0316
18.6

7
4,5

103
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TABLE
SUMMARY OF RESULTS
COKE BATTERY COMBUSTION STACK TESTS
BATTERY NUMBER THREE BLAST FURNACE GAS
FRUNE 1 2 3
DATE 02/01/80 02/02/80 02/02/80 ;
-1
TIME 1518-1722 1045-1237 1450-1837 :
(APPROX) |
GAS TEMPERATURE 334 338 340
(%F) :
MOISTURE COMTENTS 2.5 - 3.13 2.96
(% BY VOLUME)
GAS VOLUME
ACFM 155353 151948 152127 :
DSCFM 102321 987 4 95786
PARTICULATE COMCENTRATION |
Lael FRONT CATCH _
GR/DSCF 0.0117 0.0096 0.00940 3
LB/HR v ‘ 10.4 8.18 7.99 -
TOTALY'CATCH - SULFATES
CR/DRCF 0.0105 0.0086 0.0083
LB/HR 9.23 7.26 7.04
%0, 5.7 7.7 7.6
%8007 13.3 19.8 19.8
% Isokinetic 99.9 102 103
]
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A H Pressure d fferential ac:oss'orifice,
( " H50)
Py 'Pressure at meter ( A_Havg + PB),.
( " Hg) , : 13.6
Pe Average sta*'c stack pressure, " Eqg)
Vg Velocztv of stack gas, (£ps) .
A'p VelOCLty head, ( HZO)
VH sTD Volume through dry ¢gas metnr, cor:ected
o to standard conditions, (DSCF)
Vi sTD Volume of water collected, corrected
‘ ' to standard conditions, (DSCT)
Vlc Volume of water collected, (ml) -
Bys Moisture in stack gas fraction .
1- B‘S Dry gas fractien in stack gas:
Mg Average molecular weight of stack
gas (wet), (1b/1b-_nole)
Qsﬁ Ave:ace suack gas d4dry VOluﬂEtrlC
flow ;ate, (DSCFH)
A Area of sgack, (Etgz)
e Total sampling time, (min.)
I Isokinetic ratio, ( % )
CSO : Concentration of sulfur dioxide;
| 2 dry basis corrected to standard
condition, (1b/DSCE)
Ve - Volume of barium perchlorate titrant
. used for samole, (ml)
Vep Volume of barium perchlorate tltranh
used for blank, (ml)
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Equivalent Diameter

Upstream Disturbance

Downstream
Disturbance

Tgrp
Pgrp -

Ts Avg

7 K Factor

Vi

: Locatlon of 'SE&M

' GLOSSARY

L Berometric-Pressure,
| Dlemeter of Nozzle,
T:Area of Nozz1e, (£¢t.
‘f:Callbrat101'factor for p#tot tube

':Adjusted ulcﬂeter for rec*angular
“ﬂducts

{GLocatlon of saﬂnllng ports from

- nearest downstrean dlsturbance (in -
- Eerms of eguivalent diameter)
:;Standerd Temoerature (328° R)
‘Standard DPressure (29. 92 " Hg)

Average st ack remperature,

:'Correcrlon factor for nomograph
setting . :

'CVblume through meter at me
- (SCF)

;Dry'gasvmeter correction factor

Inlet temperature ak dry gas- meter,

= Ry

Outlet temperature at

{* R)

_rTemperature of meter (average: of
S P and T ), (® R)

Kpemsnm Enwersnrie ! Serve s

(* Hg.)

ipling ports frem
-nearest upst ‘e;ﬂ disturbance (in’
- terrs of equivalent diameter)

ter conditions,

ary gas'meter;
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Normality of barium Dehchlorat=
titrant,

Total volume of solution in which
sulfur dioxide sanole is contained,
(ml) | '

Volume of szmple aliguot titrated,
(ml)

Sample volume at standard conditicns
(dry basis), (ml)
Volume of flask and vélve, (ml)

Initial absolute Dressure of flask,

{ " Hg)

Final abscﬂuta pressure of flas<,
( " Hg)~

Inital absolute temperakture of flask,
(° R)

ture of flask,

] .
oo

Final absolute tempe
(° R) '

Total milligramS‘MQz per sample

Absorbance of sample

Pilution faCtb:.

Concentration of sul;urlc acid nmist,

{1b/DSCF)

Spectrophometer calibration factor
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'EQUATIONS
Szmple gas volume corrected to standard conditions (£t

‘j:iK&bx VMiRA Q.Q

 Percent moisture of stack gas ( £y
B.. =

s Vwsm 'VM;STD‘.

Average. nolecular welght oF_stack gas  (15/1b mole)f

Mg o= 0. 44 (%Co )(1 = ) . 0.32 (%0 )(1 B

P S SR 4

WS)
s

‘Average stack velocity (£ps).-

N T ":\‘_‘ i : !f
"S (Avag) |

P_ M

-‘: :‘f' ’“ ‘k.-:
v - _ "KP CP *(.A‘P)'p"v.g.‘” -8’8

s
Dry volumetric'fiow;rate: (DSCFH)

QSDH g. 3590}(1_Bwslgvs A::
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Isokinetic Ratio ( %) ‘
‘ Ki VH STD TS
I
Py Vg Ay 8 (1-3.)

Sulfur dioxide concentration (1b/DSCF)

WV =V NV v

solu’ "a

'Samplé leuﬁe for_NOz (m13)

P P.
_ _ _ £ - i
= ! i
VSC Ky (\f 25 ml) T, T

- Total milligrams NO, per sample (mg)

M = 2 KC.AS F

- Sample concentration for N02 (1b/DSCEF)

. M
C = X
N Vsc

Concentration of sulfuric acid mist  (1b/DSCF)

V, = V.

s0
st 4 , b4 VM sTD

/v,
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‘GR/DSCF?

Total Flow Of Stack Gas‘

Qa : é' As x Vs x 60

Partlculate Concentrat1on, ?ronthatdh

(15 43)

(Mn Fronh)

GR/DSCP%

LB/HR = %/DSCF

P Vmstd

. :.QSD_‘_ L

Partlculate Cowceﬂtratlon, Total ‘Catech Mlnus Sulﬁates

(15 43)

LB/HR = #/DSCF

(Mn rr'c:tal S)

o Vmstd

AT
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L[' KP - Constant in velocity equation
gs.49 Et. [ (1b/1b mole) ( "mgy]| %
| *%° sec. (° R) ("800 |
?[- Ry - Constant in meter volume egquation
- 17.64 ° R
E = "Hg
_[fi Ky - Constant in water volume eguation
; x
B 0.04707 L&
T ml
L . e .
. Ky - - Constant in isokinetic equation’
L | g
- 9.99450- ?*%
 £‘ Kg - Constant in sulfur dioxide equation
[l 7.061 x 107° 1lb
_ _ | med
E3 Ry = Constant in NO, equation
r 6§.243 x 107>  iB/scf
L o mg/ml
{l Ry = - Constant in sulfuric acid mist equation
X Y g -4 1b
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BATTER?
o - Run # '  _-. o 1 ¢_: ;‘ 2

Y Pb

‘Ps

‘30;66'*:3' 130.00

29.87 . 29.87

y Vie 134.3 111
M Front

0.07910 © 0.1180

‘

M Minus Sulfate ~  0.03303 -

8 S se - 96
20, o 7ot
%¢c0, - .
2 o 5 R
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rr
[
>

o o4
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An
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| PARAMETER SHEET . L. _
COKE BATTERY COMBUSTION STACK TESTS — Lsvmrs 2= =3
L BATTERY NUMSER FIVE BLASK FURIACE Tig "= "7«
‘f'. _ ' R . i
P ‘Run # 1 2 3 5
F‘I Pb 30.5 30.44 30. 44
L Ps 30.38 30.32 30.32
- Vle 25.1 31.2 29.6
} M Front 0.03520 0.02840 0.01079
L . M Minus Sulfate 0.03138 0.02519 0.007466 :
e 8 96 96 96
L %0, 5.7 7.7 7.6
E % Co,
| 13.3 19.8 19.8 F
E. 5 H 0.7812 0.7625 0.77
r Cp 0.82 0.82 0.82 I
T Tm 505 515 512
{: - 5 P 0.0175 0.0172 - 0.0172
v Ts 794 798 800
f  Vm 43.16 43,44 £3.49
Ef Dn 0.507 0.507 0.507
- Vmstd 46.04 45,34 45.66
b
Vwstd 1.18 1.47 1.39 )
E Bwo 2.5 3.13 2.97
r; Md 30.35 31.47 31.47
L Ms 30.06 31.05 31.07
it Vs 8.67 8.48 8.49 E
i
An 0.001402 0.001402  0.001%02 b
49 3 i- i
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'BAROﬂETRIC ERESS._

UNITED STATES STEEL
GARY; INCIANA
3 COKE BATTERY

OPEFATORS =

DATE OF THIS SAIPLE

TODAY "S-
RUN £
FILE IPEE

AMBIENT TEFPEnATUPr

DATE

% CAREBCN CIOXIDE
% CARECN MONOXIDE

- % OXYGEN

3 NITRCGEN

MOLECULAR WEIGHT (0RY)
% MOISTURE TEIS RUN
¢ SATURATION .

% MOIST.

(IN.

(DEG F)
EG.)

STACK SANMPLING DATA REDUCTION

'FOR REFEFNCE METHOD 5

'FEBRUARY

LANIER - JOSEI .
FERBRUARY 6, 1980

21, 1980
1 _ ‘
USTE33

20'

30

GAS ANALYSIS AT SAMPLING PCINT
- (DRY BASIS)

4 aa bs A N8 g3

# MLS OF H20 IN IMPINGEFS
WT INCREASE OF SILICA GEL(G)
(DSCF) -

VOLUME OF GAS SAMPLE

128
SIS
35.51

FILTEnABLE PAnTICULATE

WEIGHT INCREASE OF FILTER(GRM)

PROEE RESIDUE (GM)

TOTAL MASS OF PRORE SAMPLE (GM)

BLANR RESIDUZ(GNM)

TOTAL MASS OF BLANE (GN)

PROEE CATCH
FILTER CATCH

PROFE LENMGTH (IN) -
NO2ZLE DIANETER (IN.

DRY GAS METER CORPECTION FACTOR

)

PITOT TUEE CALIB CCEF.,

(1)
O
O
e
re
W

P e T T e
r -4" . ) . \.‘. .- .)
;.i C o : !
[ P R |

Enwronmentat Senaces Drauen

14553 Highiang Aood
Baton Aguge. Laukana 7C8C3
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CLCCX
TINE
(H.11)

945
947
949
951
953
955
957
959

1001
1003
1005
1007

843
845
847
849
850
851
853
855
857
859
901
803

1015
1017
1019
1021
- 1023
1025
1027

Ny

1029

STATIC
PRESS
(Iw E20)

-1,80
-1.80

-1.80"
~-1.80 .
-1.80
-1.80

-1.80

-1.80

-1.80

-1.80
-1.,80.

-1.80

-1.80,
-1.80
-1.80
. =1.80
~1.80"
-1.80
- -1.80
-1.80 °

-1.80

_l .80 ‘_

-1.80

-1.80:
-1.80 -

-1.80
-1.80

-1,30 .
~1.80
=1.80

328 0 0.01 -
331 . 0.01°

'STACK  VELCCITY  ORIFI
‘TE¥P . HEAD |PRES DR

(F)  (IN H20) (IN K2

PORT # 1

‘321 - 0.02 ©  0.64
3210 . 0.01 . 0.42
323 0.0l - 0.42

324 0. 0.0l 0421

328, . 0.01 . 10.21°

332+ Q.01 0421

335 - .- 0.01 0042
338 - 0.01 - 0042
338 . 0.02 0.64.

336 . 0 0.02 . 0.64

332 . 0. 02 0.64

297 - 0.01 0,23

FINAL DRY CAS VOLUF

PORT'#;z

i e b e

324 0.02 - 0.64
‘326 0.02 ©  0.64
328 0.02 . 0.64

324 - 0.02 - 0.64

330 . 0.01 .  0.42-
335 . 0.01°. 0,42
331 0.01 . 0.42

329 - 0.01°, 0.42
331 . 0.01. [ 0.42
338~ 0.0l 0.22

332 f} 0.01 ;;;.o 42
- 297 S 0.01 ¢ ¢ 0.23
FINAL qu GAS VOLUME‘

"éQRTV#ga

326 . 0.02-  0.64

327° . 0.02 . - 0.64

331 . 0.02. . 0.64

323" LZiOQOl.H”?_”;42

326 - 0.01 | 0.42

333 . 0.01

.;OIJ@cid

. 42 )
.-‘.42 .

.23

CE.  DRY GAS
OP - VOLUME
0) - (F73)

473.05
473,93
474.66
475,37
475.92
476.43
479 .64
477.66
478.35
479,17
480,04
480.94
481.48

481.48
482,38
‘ 483.24
484,10
484;98_
4?5.57
486.39
487.11
487.83.
489.09
489,79
490,37

4190.37
491.19
492,06

. 492.92
493.65
494,37
495,10
485,80

TEMP

L“ Lo

14450 Hqﬂl‘:ﬂd Brma .
_.--.-."}" L LQ,A—.-.,.S&C.‘A

T

INLET OUTLET_

(F),

-...-——_-....-.-———-—-.—————_-—_————-—.—-———-

2

36

:SJL ‘
.57

57 .

-fSVT'fW;.M
58 . .49

(F)

‘Barg-Warner (arporenon

Sy
H T

[, . L o
.r-".'.‘v Vg e
’

Nl ]

B

PR
1

-
it i < i mm

M

F.

\_IJU

e
R
8a
-

— ——— -—— g5

\

[ 'J
Eﬂqum-ma Summc ey Dmyaﬂ

@
o
3!
I
F

PR DN TR NS R N O A T T Y Y T

SRR FAETLE




—

o

Barg-Warner Corporation

;t‘ - T fARR]
: f b --3e
o . !_‘ ',: . . ' ;
- ‘1 1 | S i ey
b . . . . Enviracrs esrat Semaces C‘ﬁ.v'von !
o} 10310 -1.80 342 0.01 0.42 496.36 .56 e s 2
3 1023 -1.80 328 . 0.0l 0.42° 497.07 58 ST SO
P 1035 -1.80. 341 0.01 0.42 497,75 58 50 30
- 1037 =-1.80 293 0.01 . 0.23 498.48 58 50 30
" S FINAL DRY GAS VOLUME 499,03 - '
L
_ PORT & 4
=~y T ee———
. 1045 . -1.80 323 0.02 0.64 499,03 55 50 30
{1 1047 -1.80 328 0. 02 0.64 499.87 57 50 30
b 1049 ~-1.80 336 0.01 0.42 3500.74 39 50 30
1051 -1.80 329 0.01 0.42 1 501.46 55 51 30,
- 1053 =1.80 331 0,01 0.42  +502.18 5¢ 51 30
i 1055 ~-1.80 336 0.01 0.42  502.90 60 51 30
L 1057 -1.80 328 0.01 0.42 503.62 60 51 30
1055 ~1.8C. 336 0.01 0.42  504.35 60 51 30. .
U 1101 -=1.80 =~ 342 © . 0.01 G.22  505.06 58 .52 30.
% 1103  -1.89 341 . 0.01 0.42 505.60 . 59 52 30
1105 -1.80 318 .. 0.01 0.42 S506.31 .. 61 52 30
Ba 1107 ~-1.80 -288 -  0.01 0.23 .507.04 61 52 - 30
[21. FINAL DRY GAS VOLUME = 507.59 : |
1] ave oriricz prop (IN H20) : 0.4383
<4} TEMP OF METEP (DECREES PB) - : 510.7
| AvG. STATIC STX PRESS (IN H20) :-1.8 -
E- "AVG STACK PPEZISSURE (IN EG.) 1 29.867
4 TOTAL SAMPLING TIME THIS SAMPLE : 96
| AVG TEMP OF STKR GAS (DEGREES R) : 787.3
n AVGC VELOCITY HEAD (IN E20) : 9.90000E-03
i} | ave veLocIiTY (F2S) : 6.87
DIAMETER OF STACK (IN.) : 234
| CROSS-=SECT AREA OF STACK (SF) 1 298.54
G  VOLUMETPIC FLOW OF STK (DSCE/HR): 4199883
.
o
y | coNc. oF FILT. PART. IN STK (GR/DSCF) : 0.0343 "
B CONC. OF FILT. PART. IN STK (%/DSCF) : 4.91098E-06
| #/HR OF FILT. PART (DRY BASIS) : 20.8255
ISOKINETIC VARIATION (%) : 103.45
' f
, 5
I
- 0111355 ¢
R - j
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EMISSION TESTING
~ FOR - . '
UNITED STATES STEEL
RESULTS

i s i

SANPLINC bETHOD ;1
- RUN' NUMEER- "j-‘:l
'UNIT DESCRIPTION © wa

PHYSICAL CONSTANTS
o oF _
STACK"

+33 CORE BATTERY

DATE OF SAbPTING R FEBRUARY 5, 1§80-

TEMPEFATUPE CF ACK(P) e X 787. 3
VELOCITY CF STACA CAS (FPS) . ‘131 o 6.87
CPOSS-SECTICNAL AREA.CF S;AC&(SF) S 298. 64
VOLUMETRIC FLCV (DSCFH) - R 4109883

 STATIC PRESSURE (INCHES . oF H20 ‘1_‘ o -1.8"
¥OISTURE CONTENT(% VOLUME) = : 15

MOLECULAR WEIGHT OF 'STACK GAS(“/“—MOLE DRV) - 29.08
ISOKINETIC RATIO(S) & 103. 45

 FILTERAELE PARICULATE EMISSTCN RATE( /HOUR) 20. 6255

FILTERABLE PARTICULATE COPCENTRATION(GR/»SCF) y0.0343ﬁﬂﬂ

f""l-
L%\A"‘e.

T
PR .
L—..-—_-.-— Vel e aeimien

Enwonmemnl Services Croman

14330 Higntand Aogd |

Butan Rauge Lenaea 700-.6

SIllDb

RS B ;ff”Jf “_ﬁ1ffw  ; f.f;f_ﬂ”:ﬁ“_ 74%  L.Jf

Borg-Werner Corporanan

phovay B
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UNITED STATES STEEL
GARY, INDIANA®
23 COKE anTnRY

OPEFATORS
DATE OF THIS SaAM
TCCAY S LATE

‘§ RUN 2

FILE NANE
AMBIENT TENPERATURE (DEG F)
BAROMETRIC PRESS. (IN. EG.)

-2 -

| Aalivirpiiivinp Enbiol

Emvhirgamental Semcas Dims,on

. 14330 Higrignd. Ao
Baron Asuge, Lowang TCA0S

STACK SANPLING DATA RELCUCTION
FOR REFERNCE

METHQCD 5

LANIER - JOSHI
FEBPUZRY 6, 1980
FEBRUARY 21, 1980

USTE34
20
30

GAS ANALYSIS AT SANMBLING EGINT
~ (DRY BASIS) '

$ .CAREON DIOXIDE : 4.5
$ CARRON MONOXIDE s 0.3
$ OXYGEN - : 7
% NITROCEN . : : 88.2
MOLECULAR WEIGHT (DRY) -: 29
$ MOISTURE THIS RUN 2 13,1
$ MOIST., @‘SATURATIOW_-: 100
£ MLS OF #20 IN IMDINGERS : 104
 WT INCREASE OF SILICA GEL(G) . : 6.2
VOLUME OF GAS SANDLE (DSCF) : 34 64
FILTEPABLE PPRTICULATE
-WEIGHT INCREASE OF cILTPR(GRN) : 0-0533‘
PFOBE RESIDUE(GM) : 0.0647
TOTAL MASS OF PROBE SAMPLE(GM) : 1
BLANK RESIDUE (GY) : 0
TOTAL MASS QF BLANK(GM) t 1
PROBE CATCH 3 0.0647
FILTER CATCH : 0.0533
_PPC E LEVCTH (IN) . : 146
NOZZLE DIAMETER (IN.,) : 0.529
DFY GAS METER CORFECTION FACTGR : 0.951
PITOT TUEE CALIE., CCEF. : 0.82
o 0l115%

Borg-Warner Carpacgtion . -, Co ‘ e -
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CLOCEK
TIME

1145
1147
1149
1151

1155
1157
1158
1201
1203
1205
1207

1210
1212
1214
1216
1218
1220
1222
1224
1226
1228
1220
1232

1240

1244
1246
1248
1250
1252

‘1153

1242

1254

PRESS
(IN H20)

——_-————-—-—————-——-——‘—_—‘.—_——

...l:..s‘o. .
-1.80

-1.50

-1.80

-1.80.

-1.80

-1.80
~1.80

-1.80
-1.80

—1.80 

-1.80
~1.80
-1.80 -
-1.80

-1.80
-1.€0
~1.280

-1.80"

-1.80
-1.80

-1.80

~-1.80
- =1,80°
-1.80C
""l 80
-1.80
-1. 80 .
-1.80°

STATIC STACK.
. TEMP. =~
(F) -

324
327 -
336
331 .
342
328
330 ¢
336 -
237
341
318
288 - L
FINAL DQY cps VOLu ‘E

327
331
1334

330

341

342

336

324 -

320

1306

VELOCITY -

'HEEAD

(IN h20)

ORIFICE

DFY GAS

DPEC DFROF VCLUME

(IN FZO)

 PORT 2 1

-0.02 =

0.01
0.01

0,01 -

0.01

0,01

0401
0,01

S0.01
0.0l

©0.01.

et e ks . i

T 0.64
0464
0442
L0042
0442
o.0.42
0,42
- 0.22
0,42
0.42
-jo 42
0.23.

Ponffé‘z

A S—— Ty ——

0.64
- 0.64
0.42
0.42
0.42
0.42
10,42
0,42
©0.22
~0.42.
S 0.42
0.23"°

FINAL DPY CAS VOLUNE-

342
338
327
321
326
327
333
341

:-_PQET #(3-

.o 0402
0402
, 0,01 -
C 0,01

0,01
0.0l

Sh0.0) T
0.0l

- 0.64
0.64
0.42

s ':0". 42

C 0L 42
042
0.42

0.42

(F 3)

510.65
511.45
512,42
513.16

© 513,87

514,58
515.30

516.01

516.5%
517.29
518.00

'518.72 .

519,26

519.26
520.16
521,04

521.87
522.48

'523.22 :
© 523.92
- 524.64

525,36
525.92

526,62

527.386
527.89°

527.89
528. 74
529.61
530. 35

- 531.05
'531.77

532.48
533.20

Rl T
Enmvonmmm Se-"- 4 1) CMJCI‘\

TEMP

INLET OUTLEE"IBF"

(F)

61 .

65
67
60 1

‘.55‘ ‘
66

66

66 °
66 .

66 .
66

vt
T A B

o

»

£

e oy e tmm - e g S g

H
LA I

]
1

7..\

16530 Ay rrang fecd

%Lb

(F)

59 :
58
5.9.3? R
SR P
5 -
56 -
59
595
ETIEENE
58"
58
58‘ o

g ; -

e cA..__._...,-ha

VL ki &

(F)

30
300
30
30,
30,
300
C308
307
20
30

Olllau

Borg-Warner Corparcton '
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 colomtplia oSN TRty
o L o . Environmestal iemaces D owca
1256  =-1.80 3138 0.01 0.22 533.93 €4 105 Gmane foa3
12585 =-1.80 332 0.01 0.42 ° 534.46 61 IS ey
1300 =1.80 229 0.01 - 0.42 535.17 64 56 30
1302 =-1.80 . 297 0,01 0.23 535.90 64 &5 30
T FINAL DRY GAS VOLUME  S536.45
PORT £ 4
1310 . =1.80 327 - 0.02 0.64 536.45 58 58 30
© 1312 -1.80 328 0.02 - 0.64  537.30 66 57 30
1314 -1.80 336" 0.01 0.42 - 538.17 68 58 30
1316 . -1.80 346 0.01 - 0.42 538.92 67 59 . 30
1318 -1.80 341 0.01 0.42 539.66 68 59 30
1320 -1.80 2338 0.01 0.42 540.35 68 59 30
1322  =1.80 . 346 0.01 - 0.42 541,11 €8 60 30
1324 ~-1.80 -329 . 0.0l 0.22 541.79 68 60 . 30
1326 -1.80 332 . 0.0l 0.42 542,35 65 60 .. 30 .
1328 -=1.80 336 - 0.01 0.42 543,06 68 6C .30
1330 =1.80 231 0.01 0.42 543,78 . 68 .59 130
1332 -1.80 306 - 0.01 0.23 544,53 69 60 30
- FINAL DRY GAS VCLUME  545.07 S ST
AVG OPIFICE DROP (IN.H20) : 0.4241
- TEMP QF METER (DEGREES R) -1 521.5
AVCG. STATIC STX PRESS (IN H20) :=~1.8
- AVG STACK PRESSURE (IN HG.) : 29.867
TOTAL SANPLING TIME THIS SAMPLE : 96 '
AVG TENP.QOF STK GAS (DEGREES R) : 790
AVG VELOCITY HEAD (IN H20) : 9.70000E-Q3
AVG VELOCITY (FPS) : : 6.78
'DIAMETER OF STACK (IN.) : 234
CROSS-SECT AREA OF STACK (SF) : 298,64
| VOLUMETPIC PLCW COF STX (DSCF/ER): 4232092
CONC. OF FILT. PART. IN STK (GR/LSCF) : 0.052S
CONC. OF FILT. PART. IN STK (#/DSCF) : 7.51067E=06
32/HR OF FILT, FART (DRY BASIS) : 31.7858 ‘
ISOKINETIC VAPIATICN .(%) : 100.14
011159
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. RESULTS

1 DATE OF

TENP ERA

VCLUMETF

MOLECULA

\

 VELCQCITY QOF STACK cnS(:vS) ' R ' 6.78 . T |
CROSS-SECTIONAL AREAR OF STACK(SF) ‘ 298. 64 T ]

CSTATIC P
MOISTUFE CONTENT(% VOLUME) : 13, l

ISORINET o
- FILTEPABLE P2RICULATE ¢NISSIONyEA-P($/EOUn) 31.785 _m
" FILTEPABLE PAFTICULATE CONCENTRATICHN (GR/DSCF) 0. 0:25

LA B 41"‘5
T ppvwi A —— i
‘ f,--,-, AT e s
Ceaa o o AR !
B ! LI .. B RN
S D [.-_."_":M".T.'. T
. . Ermaronement S-M 5 Dol N
e o 10350 Migalang Aood !.
ey R SR ’ Gmenﬁauge L:un-«auaca LK
'EMISSION TESTING ‘

~ FCR ‘
E UBITED STATES STEEL

ffSAPPtrNc\ftTHCD . 1
CRUN NUMEER 22 :
UNIT EESCRIPTICN 343 COKE BATTERY

PHYSICAL CDNSTAhTS o I

SAMPLING o 'j-j'P""lﬁVf  FEBRUARY 6, 198C
TUPE OF STACK(®) = -~ . = = B L 790

IC FLCW (DSCFE) T 4232092 B SRR &
RESSUFE (INCEES 'OF n2u_.- S e -

P WEIGHT OF ST Cn CnS(‘/‘*FOLE,“FV) 29 e
IC. ?ATIO(% L | 100,14

T

it vseea LTS T O e A YN

.  , 2 '511165 

Oorg-Warner Corporanon © ;- '
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GARY, INDIANZ
£3 COKE EATTESY

OPERATCES

DATE OF THIS SAMPLE
TOEAV °s DATE

FUN #

PILE MAI'E 3 :

AMBIENT TEMPEFATURE

"EARCtETrIC rFESS. (IX.

% CARECN DICXILE

"% CAFEBCHM PO?OXIuE

% CXYGEN
$ NITFOGEN

MOLECULAF WEIGHT (DFV)

% MCISTURE THIS RUN

$ MCIST. & SATURATION

$ FLS COF E20 IN IMPINGERS.
'WT INCREASE OF SILICA CEL(G)
VOLUME OF GAS SAMPLE

WEIGHT INCREASE OF FILTER(GRM)

PROEE FESIDUE (CV)

TOTAL MASS CF PRCBE SAMPLE (GM)

BLANE PESIDUE (GM)

UNITED STeTEc.STEEL

(CEG F)
HG.)

GAe

TOTAL MASS CF BLANK(C )

PROBE CATCEH
FILTER CATCH

PROBE LENGTH (IN)
NOZZLE DIAMETER (IN

: .)
DPY 'GAS METER CCRRECTION

PITOT TUBE CALIB. CCEF.

(DCCF)

STrCK SPVPLILC DrTP REDUCT

" FCR REFEFNCE METEQD S

LANIEF - JOSE
FEERUARY 6, 1
FEEFCARY 21,

3 .
USTE35
20

340

I
98
l°80

0 ks ws ae.

PRALYSIS AT SQHPLIhG EOINT
(CRY BPQIS) ‘

4.5 .

0.2

7 :

ge.3

29

15,44

100
: 128
: 6.2
: 34,7

FILTERABLL PAPTICULATE"

0.0507"
0.048
1

0

1
0.049
0.0507

146
0.529
0.991
0.82

FACTCR

o

| St

Emmenfneﬂ QU Sesntes Drwuon

’ 14550 Mhigriang Aoae

Oaton Aguge. Lawmeng TOAT

ERER

PL~ Sy

ST B ROTLT TOND TR T LT

hos o bt L g

511161

Borg-Warner Corp;crotnon'
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' . S [ T ' - . ' ‘ . “ e Eh~ .:" ‘-l. .y
- ”-Lf::::;:“%=*"w
o . . ! - S L ' o EHV'OHMQMQIS-EN\HDWW ‘!; :
| crock sTaTic STACX VELCCITY = OFIFICE DRY GRS  TENP ]ﬁIﬁﬁxmﬁt;wwa‘ i
TiME DFESS . TEMB . HEAD . PRES DEOP VCLCME - INLET QUILET Ih®.
(BE.M) (IN B20) . (F) & - {IN F20) (IN H20) o (F73) C(E), (F). (F) :

__———_—_———-————_———_————.—q———-—--———--—————..—-.—————_——--q__—-m—w——m-.p——---—

-_—— i e i

1440 -1.80 327 . .0.02 0j64 548.58 L 62 .61 - 30
1442 -1.80 328° . 0,01 7 0.42  549.49 63 - .60, - - 30-
1444 -1.80 331 . 0.01  0.42  3530.38 64 . 60 30 -
1446 -1.80 341 ' 70.01 . - 0.42° 531.10 64 60 - 307
1448 .=1.80 . 338. /0.0l ©  0.42 551.82 64 60, - 30,
1450 -1.80 327 0,017 0,42 532.54 64 9. . 30
1452 -1.80 329 . . 0.01 - 0.42 S553.25 - 64 59 30
1454 -1.680 236 .. 0,01 - '0.22 553.98 S65. 58 e 307
1456 -=1.£0 334 0.0l - 0.42° 554,49 . 62" - .58 300
jas2 -1.80 242, 0,01 0.42 $55.19 . 64 ©058 0 30
1500 -1.€¢C 3‘351.-;‘-0 01 . . 0.42 555,23 64 g . 3¢ g
1502 -1.80 2927 0.01- 0.23  556.64 65. . s& . 30 §

- ‘ FINAL DPY cns VGLCUE ©587.17 S

'\‘PORng‘z_

30
C30
30
o 30
30
30

150 -1.80° 336 - - 0.02 . 0.64 557,17 .61
1507 -1.80 281 .. 0.01 -  0.42 | 558.03 ‘-’54_'
1509 -1.80 342 . 0.02 ' 0.64 558.78 64
1511 - =1.80 334 . 0,01 . ~ 0.42 559.62 '_544-*
1513 -1.80 2336 . 0.0l = 0.42 560.35 64
1515 -1.80° '329. 0.6l ©0.42 . 561.06 ST
1517° -i.e0  -327 0.0l : 0.42 - 561.78 €4 .. 57 . 30C
1519 - -1.80: '338.  ~ 0.01 =  ~0.42 562.58" o4l 8T 300
1521 ~ -1.80 341 ~ 0.01 '' -0.42 563.20 . 647 - 20
1523 =-1.80° 331 '°. 0.0l 0,22 563.83 . 84% . 30
1525 =1.80 327 . 0.01 gﬁ~-o 42 . 564.50 63 30
1527 -1.80 - 281 - 0.0l .. 0,23 '565.20 ~ &3 30
S FINAL DRV CAS VOLLIE 565.82' B

(Ul
N

.prRT 203

1534° =~1.80 329 -~ 0.02.  0.64 565.82 60
1536 -1.80. 332 " 0,02 ~ 0.64 566.68 . 60
1532 -1.80 = 338 7 0.01 . .0.42 . SE7.S 65
1540 -1.80 ~ 341 -0 0,01 . . 0.42 . .568.30 63
1542  -1.P0 333 . 0.0l 0.42 569,00 64 ..
1544 —1.80 327 4 0.01. . ©.42 -569.73 .64
1546 - -1.80- 226.. - .0,01 .  -°0,42  570.47 ST 1 S
1548 -1.80 221 -~ 0,01 .~ 0,42 S71.17 = 64"

Slliba

o . .

T ST S TR PR

Borg-Warner Corporcien
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i 4
o no T
S - [l e |
- e . ) b : Y . Errvresarm enidi Seeazey Creouon
11550 0 -17R0 - 327 .0.01 0.22 571.90 63 'wﬁi¢wwhm ¥
1852 -1.8¢  23¢e 0.C1 0.42  572.42 62 DS AN Y= e
1534 ~1,80 328 0.01 0.42 573.16 63 56 - 30
1886  -1.8C 284 0.01 0.23 - 573.87 63 56 30
' FINAL CRY GAS VOLUME  574.42 i
PORT 2 4
1601 -1,20 - 2328 0.02 0.64 S74.42 58 54 20 ¢
1603 -1.80 - 332 0.02 0.64 . 575.24 61 54 30 :
1608 -1,80 228 0.01 Q.42  376.10 60 54 30 :
1607 -1.ep0 235 0.01 1 0.42 . 576.80 60 ‘54 30 :
1609 -1.,80 329 0.01 0.42 577.51 60 54 30 -t
1611 -1.80 341 0.01 0.42 578,22 60 53 20
1613 -1,90 341 0.01 0.42 578.95 60 53 20 i
1615 -1.80 329 0.01 0.42 579 .88 60 53 30 §
1617 -1.80 327 0.01 0.42  580.40 | 60 53 30 %
1619 -1.86 323 0.01 0.42 5§1.12 . .60 52 030 E
1621 ~1,80 321 0.01 0.22 . 's8l.85 .. 57 52 30 E
1623 -1.80 284. 0.01 0.23 ' 582,358 36 52 30 1
' PINAL DRY GAS VOLUME 582,91 ‘ . '
_ ‘ 3
- AVG OFIFICE DECP (IN. E20) : 0.41¢5 3
- TEMP CF METEP (DECREES R) - + 519.3° e }
AVG. STATIC STX PPESS (IN H20) .:-1.8 o a3
AVG STACY PREZSSUFPE (IN EG.) : 29. 867
- TOTAL SANMELING TIME THEIS SAMPLE : 96 L
AVGC TEMP CQF §TK GAS (DEGREES R} : 788.°¢
AVG VELQCITY HEAD (IN H20) : 9.60000E-03
AVG VFLQCITY (FRS) : 6.78
CIAMETE® COF STACK (IN.) : 234
. CPOSS~SECT 2TE2 OF STACK (SF) : 298.64
VCLUMETPIC FLOV QF STK (DQCF/PR): 4120587
CONC. OF PILT. ®aART. IN STK (GR/LSCF) : 0.0443
CONC. OF FILT., PART. IN STK (#/DSCF) : 6.33485E-06
#/HR QOF FILT. PAPT (DRY BASIS) : 26.1031
ISOKINETIC VAPIATION (%) : 103.03
1 Olllbt)
TR -
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1 : Enwoﬂénemul Seﬂnces‘ Drevon ,
P R 18 P . :
EMISSION TESTIh ummxgﬁ:ﬁ;wwo‘-i
’ FOR \ RS |
1 , (UNITED STATES smE:L
PESULTS | | |
| | SAMBLING DVTFQD "-‘:fl
| RUN NUMBER = .13 SR
. “ONIT DESCFIPTION 123 COKE BATTERY
PHYSICPL cozsrAmtc S I u
QF ‘ R - s e
sTACK e
DATE OF S2FELING . FEBRUARY s;”rego_f
TEMPFEATUFE OF QTACK(R) | 7689
VELOCITY CF STACK CAS(EPS) - 6.78. .
CROSS-SECTICWAL AREA CF smACV(sn) 298.64"
VOLUMETPIC FLCW(DSCFE) 4120567
STATIC PFESSUPE(INCEES OF £20 ~1.8 "
NOTSTUEE COWIENT (3 VOLUME) - . 15.44
HOLECULAP VEICET CF STACK CAS(“/*-DCL;, PY) 29
|} TSOKINETIC FATIO(E). - 103.03
. FILTEPABLE. PAFICULATE ‘EMISSION BATE (¥/BOUP)™ ﬂ_26 1031
{- FILTERAELE PAFTICULATE CONCENTF PATICN (GR/DSCE) Q. 0443‘§;
[
. - R
v - E
| L
- i
N
i -
‘ o N 3
L\ _ A 511164 |
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STECK SAMPLING DATA REDUCTION
o FOR'PEEERNCE?NETHOD )

b usITED ST2TES :TEEL
| GARY, INDIANA’ ‘
| 23 CORE BATTEFY

OPESATOES LANTER - 'JGCSEI |

't LATFE O "‘FIS "~‘Al~ : FEEFUAPY.6, 1880
¥ TODAY’S DATE - ‘ : 'FEBPUZ\RY 21, 1880.
t RUN # A

FILE NAMF :]USTE33
 BAMBTENT TE!-.?E'I-"ATUPE (DE‘G F) 1 20 :

BRARCHMEITRIC PPE_ “(IN. "BG. ) : 30

: (DRV EASIS)
. ¢ CAFBON DICXIDE 5
¢ CAFEZON MONOXIDE 1 0.2
. § OXYGEN s 7
% NITpoc;N" ‘ ;3 87.8
. MOLECULAP WEIGET: (DRV) : 29.C8

& MOISTURE TEIS BUN . -3 15.1

T MOIST. & chLRATIOV v, ;% 100

2 MLS OF 20 IN IMPINGEZS 128

| WI INCREASE OF SILICA GEL(G) . : 5.8
VOLUME OF GAS SANPLE. (DSCF) t 35.51

FILTE FABLE PPRT ICULPT"'

| WEIGHT I”Cn;ASE oF FILTEn(Gny)*

1 0. 038146
PROBE PESIDUE {CM) - : - s 7.92800E-02
"TOTAL MASS OF PPOBE_SAHPLE(GM),‘_ e 1 :
BLANK RESIDUE (CM) L R : 0 :
"TQOTAL MASS OF ELAV?(C Y v 1 3
PROBE CATCE . o 1 7.92800E—03
} FILTER CATCE = : 0.038146 :

PROBE LENCTE (IN) . 1 146 ¢
NOZZLE DIAMETER (IN.). : 0.529
| DFY GAS. METER' corRECTIov FPC“OR ¢ 0.9581
'PITOT TURE chIB COEF.;- ' 0.82°

: Eﬂwr.hn‘\énml Sem'ces Srvtuign-

" 18550 H.gmw Roxa .

Gas ANALYSIS AT SrPDLING Doth'

Saron FOUQQ Lo vang 7083

Lorg-Warper Cotparanan
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Daory

..u..:r-er. COVpCfo\Qn .

"’ :;_7. A - f"
L . i ._ AT ‘ ’
S8 A .o
E:__....':'..Zl‘. LTI
. Eﬂv!mﬂ'lmrm Smmnces Coryan .
(r((; cmATIC STACK VELCCITY  OFIFICE DPY GAS ~ TENP . oy PO i
Tt PFESS . TEMP EEAD PRES DFOP VCLUME  INLET QUTLET INF i
(tr, p') (1 H20)  (F) (IN HZ20) (IN H20)  (F73) (F)y (F) (F)
'S
POET £ 1 :
945 - -1.80 321 0.02 0.64 473.05 41 39 30
447 -1.80 = 321 0.01 G.42 473.93 43 3% 30
949 -1.80 323 0.01 0.42 = 474.66 44 39 30
-‘QSJ_ =1, 80 324 0.01 0.21 475.37 46 39 30
953  =1.80 228 0.01 ' 0.21 475.92 - 45 40 . 30
955 -1.80 @ 332 0.01 “0.21 476.43 48 40 30
. 957 - =1,80 335 - 0,01 0.42 479.64 48 - 41 30
959 ~1.80 338 0.01 . 0.42 477.66 50 41 30
1001 ~-1.80 338  0.02 0.64  478.35 51 42 30 §
1603 -1.80 - 326 0.62 0.64 . 479,17 - 83 43 30
1005 -1.80 332  0.02 0.64 4g0.04 54 . 43 30
1007 . -1.80 297 0.01 0.23 480.94 54 44 30
' FINAL DRY GAS VCLUME 481.438 ' T
PORT £ 2
843 « -1.80 2324 1 0.02 0.64 481,48 . 50 45 30
- 845  -1.,80 226 . 0.02 0.64  482.38 - 54 45 . 30
847 -1.80 328 0.02 = 0.64  483.24 - 55 46 . 30
843, -1.80 324 - 0.02 0.64  484.10 . . 56 46 30
850 -1.80 = 330 = 0.01 0.42 484,98 - . 56 40 ... 30 !
851 -1.80 335 = 0.01 0.42 485.67 , 56 47 ' _ 30
853 ~-1.80 331 - 0.01 ©0.42  486.39 ., 56 . 47 30
855 © -1.80 329 . 0.01 0.42 487,11 .56 . 47 - 30
857 -1.80 331 0.01 ~ 0.42  487.83 . 56 .47 30
. 85¢ -1.80 238 - 0.01 - 0.22 @ 488.53 56 47 30
901 -1.80 332  0.01 0.42 ~ 489.09 . 56 47 30 i
903 . -1.80 . 297 0.01 0.23  489.79 56 47 30,
FINAL DRY GAS VOLUME 4390.37 : 3
PORT £ 3 -
1015 -1.80 2326 0.02 0.64 ~ 490.37 52 48 30 .
1017  =-1,80 327 0.02 0.64 491,19 | 56 - 48 30
1013 ~ -1.80 231 0.02 0.64  492.06 57 48 30 i
1621 -1.80 = 328 0.01 0.42  492.92 57 49 30 i
1623  -1,e0 323 0.01 "0.42  493.65 57 49 3C. ok
1025 -1,80 - 231 0.01 ~ 0.42 494,37 . 57 49 20 '
1027 = -1,e0 326 0.01 0.42 495,10 58 49 3 ;
. lozg -1,80 332 0.01 - 0.23 495,80 58 49 30 .
' ¥
LF 5111@;%
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1 O 11' -1‘-‘- 80 3 ) 142 . - ::.- 0. 01 DU 0-‘42 . ‘96‘ 36 fe 56 1':_1;‘7 teté-qﬂqniqmc F\o-o"ao; K g
10233 - =1. 90 S 128 S 0.0l o 0.:42 1 497.07 } o 58 L Bﬂ!.}!@ouqe .Lmuc?}&.ﬂﬂ 3
G35  -1.80 241 1"0 01 - . 0.42 497.75. 58 50 . 300
1037 -~ -1.80 - 293 0.0l - - 0,23 49%8.48 58 50 - 30 3
' FINAL DRY cps VOLUNE 499.03 o T i

—

PORT 4

1045 -1.80 323 0.02 .. 0.64 '499,03 . 85 50 30
1047 -1.80° 328 ~ :0.02 . 0.64 . 499.87 . 57 500 30"
1049 -1.80 . 336 Q.01 ¢ . 0.42 500.74 .59 50 30 -
11051 -1.80 329 ¢ . 0.01 ¢ 0.42  501.4% .89 - .51 30 4
10s3 -1.80 231  0.01 - 0.42 sc2.18 59 - 51 30 %
1055 - -1.80 '336 - -0.01 - . 0.42 502,90 .60: .51~ 30
10s7 -1.80 228 . 0.01 - 0.42 503,62 60 51 . 1 3C g
1059 -1.80 336 0.0l  0.42 504.35 L 60 51 30
1101 =1.20 242 . 0.1 . . 0.22. 505.06 .58 .52 0 30
3103 - -1,80 ° 341 . .’0,01 . 0.42  505.6Q 59 . 52 30
1105 -1.80 - 318  -0.01- ' 0.42 306.31 61 .32 ¢ 30
1107 =-1.80 288. ~ 0.0l - 0,23 . S507.04 -€1 32 . 30
o ‘ ‘ FINAL DRY GAS VOLUZ E" 507.59 T C

P TR e B e Rl

AVG CFIFICE DFOP (IN H20) ;‘;_Q;4383 )
TEMP OF METER (DEGREES P)  ~ : 510.7
AVG. STATIC STX PFESS (IN H20) :-1.8

AVG STACK PPESSURE (INHG.) 129,867
TCTAL SAVPLING: TIME THIS SAMPLE :.96 . ..
AVG TEMP OF STK GAS (DEGREES P) 't 787.3
AVG VELOCITY HEAD (IN H20) . 9. ‘900 0E~ 0“
AVG erccz (FPS) | 16,87
DIAMFTE OF q""'E‘C"'(T\'l ) - L @234
CPOSS- s:cx APEA QF STACK. (SF) =~ .13-298.64 |
VCLUMETFIC FLCV CF STK- (rscF/HP)fggbsgssa,

R o

CONC., OF FILT. PPRT‘ I\I‘.‘STK (Cn/BQCF) H 0 02 _
CONC. OF FILT. PART, IN STK (w/DSCF) 2. 86054E—06
.#/HR OF FILT PAPT (DFY EPSIS) 12 0139

~r TWIPY

ISOKI ETIC VAPIATION (%) ?f_fjtgﬁ;oj;ésg&7

HITE AT

LT N

‘1&i€

PERE PR R TN T )

TR

Darg-Waormer Corpotanon .
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- }__ . . - Envirgnmentgt Servo e Orison ;
| EMISSION TESTING | S b e 75008}
’ - FCR
[ﬁ- - UNITED STATES STEEL
© | PESULTS ‘
=] mm———— .
R SAMPLING METHCD : 1
: RUN NUMBEF 1l
- UNIT DESCRIPTION :$23 COKE BATTERY
L
[j_' PEBYSICAL CONSTANTS _
| OF _ ‘ -
- 8TACK ' "
~ § DATE OF SAMPLING : FEBFUARY 6, 1980
-L;; TEMFEFATUPE OF STACK(F) 787.3 -
' VELCCITY CF STZCK CAS(FES) _ - 6.87
. ]  CPOSS~SECTICNAL APFA CF STACK(SF) 298.64
[' VOLWM'ETRIC FLCW (DSCFH) ‘ 4199882
STATIC PRESSURE (INCEES CF H20 o =1.8
'§ MOISTUFE CONTENT({% VOLUME) ‘ : 15.1
 § MOLECUL2P ¥EICHT -OF STACK CAS(#/2-MOLE,DRY) 29,08
L.} ISOKINETIC RATIC(%) 103.45
o FILTEF2RTLE FARICULATE ENMISSION FATE(E#/ECCUP) - 12.013¢
[j- FILTERABLE DPARTICULATE CONCENTRATICON(GR/DSCF) C.02
I
a

S T M T ":I'l!"'f!‘-""._,"ll‘l‘.".ﬂm- C
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—

STACB SAMPLIWC DAT2 nEDUCTION
~ FOR REFEFNCE “ELHOE 5

~»7 | UNITED STATES STEEL
L | Gary, INDIANA '
~} 33 COKE EATTERY
-1 : R
| opEraToRs . : LANIER - JOSEI . -
- § DATE OF THIS SAMPLE : FEBRUARY 6, 1980 "
. = { TODAY S CATE : : FEBRUARY 21, 1980 =
L. -RUN #: : f 2 ‘ o
o E FILE ‘NANME o S : USTEB4
| AMBIENT TEtPFFﬂTURE (DEG F) : 20
" | BAROMETRIC PRESS. (Iv FG ) : 30

- GAS ANALYSIS AT sauPszc POINT
. - '(DRY BASIS) ‘ S

$ CAPBON DIOXILE o

S I

4.5 x
% CARBON rowowrnu : 0.3 5
$ OXYGEN " v 7
% NITRCGEN . 't 88,2
MOLECULAR &:IGHT (DRY) & 29
& MOISTURE THIS RUN. ~.: 13.1
$ MOIST. @ SATURATION - : 100
& MLS OF H20 IN IMPINGERS : 104
WT INCREASE OF SILICA GEL(G) : 6.2
VOLUME OF GAS SAMPLE (DSC:) : 34.64

FILTERAELE PARTICULATP

| WEIGHT INCREASE oF EILTER(CRM)

:10.030404
- PROBE RESIDUE(GH) | '+ 0.018522
TOTAL MASS OF PROBE SANPLE(CM) ¢ 1
. BLANK PESTDUE(GF) . : 0
- TOTAL MASS OF B ANK(Cu) : 1 :
PROEE CATCH 2 .0.018522
-_FILTEP'CATCW' : 0.030404
F 1 propE LENCTH: (IN) : 146
L& NOZZLF DIAMETER (IN.Y 1 0,529
DRY CAD HETER COEPEC“IOﬂ cACTOP 10,991
-[; PITOT TUBF C\LL CQEF._ : 0.82
" ¥
AN W
] ‘ i o - -
Barg-Warnar CrupiGrcaa
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T R I 7 DTN A ORI

| . g 34
§ ' !: ) . \
' Loy L
. | Saliuninbsimp b Dard .-:"'ﬂ
_ ‘ ‘ Emmmatmnumsm
o L e . B o v ‘: ’ "(\H-Hlondn_&.- - !
CLOCK STRTIC STACK VELOCITY OPIFICE ©DRY GAS  TENMP ok A i S
TIME  PRESS  TEMP "HEALD . PFES DROP VOLUME  INLET OUTLET - I¥P
(H.M) (1N H20) (F) (IN H20) (IN H20)  (F7 3)‘ (F) (F) {F)
PORT £ 1
1145 -1.80 324 - 0.02 0.64 510,65 61 59 30
1147  -1.80 327 0.02 0.64 511.45 65 58 .30
1149 -1.80 336 0.01 0.42 512.42 67 59 30
1151  =1.80 331 0.01 0.42 513.16 66 59 30
1153  =1.80 342 0.01 0.42 513.87 66 59 30
1155  =1.80 328 0.01 0.42 514.58 66 59 30
1157 =1.80 330 0.01 0,42 515.30 . €6 59 30
1159 = -1.80 336 0.01 0.22 516.01 66 59 30
1201  -1.80 337 0.01 . 0.42 516.59 . 64 58 30
1203 . -1.80 341 0.01 0.42 517.29 66 58 30
1205 -1.80 318 0.01 0.42 518.00C 66 58" 30
© 1207 - =1.80 288 6.01 ©0.23 . 518.72 . 8% 58 30
S c FINAL DRY GAS VOLUME  51%9.26 =
PORT % 2
1210 -1.80 328 0.02 0.64  519.26 65 58 30
1212 =1.80 327 0.02 0.64 520.16 . 67 58 30
1214 -1.80 331 0.01 0.42 ' 521.04 68 59 . 30
1216 -1.80 - 334 - 0.01 0.42 521.87 67 60 30
1218 -1.,80 330 0.01 0.42 522.48 66 59 . 30
1220 -1.80 336 0.01 0.42- .523.22 .. 65, 58 30
1222  -1.80 341 . 0.01 0.42 523.92 & - 65 58 30
1224 -1.80 342 0.01 = 0.42 524,64 65 58 30
1226 -1.80 336 - 0.01 0.22 525.36 64 57 30
1228 -1.80 324 0.01 0.42 $25.92 62 57 30
1230 -1.80 320 0.01 0.42 526 .62 63 57 20
1232 -1.80 306 0.01 0.23 = 527.36 65 57 30
' FINAL CRY GAS VOLUME = 527.89
PORT % 3
_ . :
1240 -1.80 342 0.02 0.64 527.89 " 58 s6.. - 30 y
1242  -1.80 338 0.02 0.64 528.74 | 64 56 30 :
1244 -1.80 327 0.01 0.42 $529.61 65 57 30 b
1246  =1,80 321 0.01 0.42 530.35" 64 57 30 3
1248 -1.80 326 0.01 0.42 §31.05 64 57 30 ¢
1250 =-1.80 327 0.01 0.42 531.77 64 57 30 y
1252 -1.80 333 0.01 0.42 532.48 " . 64 55 . 30 0
1254 -1.80 341 0.01 0.42 533,20 64 55 30 3
o b
511171
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533493
534,46
0 535.17
536.45 -

0.42

© 0,01
- 0.01

-1,80 338
<1.80 332 .
-1,80 323 0,01 0.42
-1.80 297 0.01 0.23.
_. o ‘FINAL ‘BRY CAS VOLUME

1256
1258
13060

1302

’ PORT‘€;4

“0g6¢
0:64.
Q. 42

.- 0. 42
0442
0,42

- 0.42
0.22
0.42
" 0.42

327.. . 0,02
3280 10,02
336 0.01
3460 . . 0.01
341 . (0.0l
338 0 0.01

346 - 0.01
329 0.0l .
3320 70,01

336 - 0.01 )
j331‘u‘-+o 01 0.42
306 0 0.01 0.23
) FINAL DRY CAS VOLUI;E

-1.80
-1.80
--1,80"
-1.80.
'=1.80
~1.8¢
o=1.80
~1.80
-1.80
-1,80
-1.80
-1.80

11310
1312
1314
1316
1318
1320
1322
1324
1326
1328
1330
1332

- 536.45
. 537.30
538.17
538.92
 539.66
540,35
541.11
541.79
542.35
543,06
543.78
544,53
545,07

 AVG ORIFICE CROP . (Iw Hzo)
TEMP .OF METEP " (CEGREES R)
‘AVG, STATIC STK PRESS (IN H20) ! =1.8.
AVG STACX PREISSURE (IN-EG.) 1 29.867
TOTAL SAMPLING TIME THIS. SAMELE : 96

. AVG TEMP OF STX GAS '(CEGREES R) 790,

AVG VELOCITY EEAD (IN B20) ' 9. 70000E 03
AVG, VELOCITY (FB8S) - .. 6.78 =
DIAMETER OF STACK (IN. ) : 234
CROSS-SECT AREA OF ST cz (SF) 298,64
VOLUMETRIC FLOW OFESTK (DSCF/PR) 4232092'\

0'4241 .m
521.5

RAERA

P T A TR

CONC. OF FILT. PART, IN STK (GR/DSCF) : 0.0217
CONC. OF FILT. PART. IN STX (#/DSCF)

#/HR OF FILT. PART (DRY BASIS) . : 13. 1792 k

I50RINETIC VARIATION (%), -~ : 100.14

AE

64.
61
64
64

ﬂssf_;

- ”57h‘g
68
%Qarg.”~
N \‘68
68
.85
68 .
89

3. 114135—06 3

-‘ep o Boveny
: -uc‘_;‘rja.r.,e .auw—-U‘.ma

" Dorg Warner Cc_.'pordnoﬁ .

. -ﬂ\'ﬂﬁf‘e‘\tnl SlrMCQ". - *’-U"

30

A
"O .
-t

30

30

30,

'3Q3ﬂ
130

30,
307
30
30f
30
30!
300
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SAMPLINC METHOD 3
RUN NUMBER :2
UNIT DESCRIPTION 1§

PHYSICAL CCNSTAKTS
OF
STACK -

FILTERABLE PARTICULATE CCHCENTRATION (CR/DSCF) 0.0217

S

3 COKE BATTERY

1980

DATE OF SAMPLING FEBRUARY 6,
TEMPERATURE OF STACX (R) 790
VELCCITY OF STACK CGAS(FFS) 6.78
CROSS-SECTICNAL AREA CF STACK(SF}) 298.64
VOLUMETRIC FLCW(DSCFH) 4232092
STATIC PRESSURE (INCHES OF K20 -1.8
MOISTUFRE CONTENT (% VOLUME 13,1
MOLECULAR WEIGHT QF STACX GAS(Z/2-MOLE,DRY) 29

" ISOKINETIC RATID(S) ©100.14
FILTERABLE PARICULATE EMISSICN RATE(#/HOQUR) 13.1782

olllss

Barg-Warner Ccrpdtcfion

e . g

e

-y

SN

1
%

. P ST Ny
b L )
+ i AT T T 2
* Emvionmentat Swﬁes St

EMISSION TESTIKG Saron R smana 75538
FOR y

. ' UNITED STATES STEEL

. RESULTS |
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§TACK SAMPLING DATA RECUCTICN .
. FOR REFERNCE METECD 5

£ 1TED STATES STELL o R e DEREEE
“RY, INDIANA o R o o .
r3 COKE BATTERY S . | \

LANIER - JOSET
FEBRUARY 6, 19280 .
'FEBRUARY 21, 1980

Cﬂ"""iTOFS
CATE OF TEIS SAH PLE
TCCAY 'S DATE

pPloa = ' |
FILE ”ANE , USTE35 C ‘
AVZIENT TE"PEDP URE (DPG F) 20 o ) S R G :
B;rouETRIC BRESS. (L\ _hC ) 30 ) "mtfj”$ g e fﬁik e '

CAS PNPLYSIS AT Samr LING POINT 'ﬁf___‘ R |
. (DRY ﬁéSIS) R VI-J-: |

CAPRON DIOXIDE!

t + 4.5

1 CAREOM rONOXIDE 3 0.2 |

? QXYGEYW 3 70 ﬁ
i NITROGEN . : 88.3

MOLECULAP WEIGHT (DRY), : 29 ‘

# MOISTUPE THIS PUN p 15,44

k4 ’OIST a SRTUPPTION : 100

E MLS OF H20 IN'IMPINGEPS

s 128
¥T INCFEZSE OF SILICA GEL{G) 3 6.2
_: 34,7

VOLUKE OF GAS .SAMFLE (DSCF)

FILTERQBLE PPRTT CULATE

WEIGHT IHCQEASE OF-. FIL*ER(GFM) ': 0.01899 .

" FROBE RESIDUE (GM) : : 9,79100E-03
TOTAL MASS OF DPOBE SAFPLE(CV ‘ : 1 - .
BLANK PESIDUE(C\]) ' 1 .0
TOTAL MASS (OF ELAN’(CM) 1 - .

~ PPORE CATCH : 9.79100E-03
FILTER CATCH - s 0.,0189¢
PPORE LEMGTH (IN) - : 146 ' o : o
NCZZLE DIANETLCR (IN.) . : 0.529 = o S T f‘
DPY GAS METEP. LOﬁFECTIOd rPCTOP ¢ 0.591 . o S S
PITOT TUBE canE. COEE‘.3 -1 0,82 o

011l e

Moz, N T

Corg-Warner Corparanon




Barg-Warner Corporanon

o I o
_ [ -+ i DU b b the |
Ervrgnmeneat Samaces Orvrucn
| : : o . * ‘ ms'.'»ou-rqnaﬂmd -
r 1 crock STATIC STACK VELCCITY . GRIFICL  LFY cAS  TENP WP e
e. | TIVE PFLSS TENMP BEAD - PEES DRCPF VCQLUNE INLET OLTL. IMp
b (ea (1 E20)  (F)  (INCE20) (1M E20) 0 (FT3) 0 (F)  (F) (F)
L P
- PORT ¢ 1
L | | _
| 1440 -1.86 327 . ~ 0.02 0.64  548.58 62 61 30
2 1442  -1.80 328 0.01 0.42 549,49 63 6.0 30 .
[,. 1444 -1.20 331 0.01 0.42  55C.32 64 60 30 -
1446 =1.80 341 0.01 0.42 551.1C 64 60 . 367
1442 ~ -1.80 338 0.01 6.42  s531.22 g4 60 30
‘[:' 1450  =1.80 327 9.01 0.42 552,34 64 59 . 30
: 1452  -1.80 329 0.01 0.42 - S$83.25 64 59 30
* 1454 =1.80 336 c.0l '0.22  §53,98 55 58 30
| [: 1456  -1.80° 334 0.01 0.42 354.45 . 62 ¢ 30 -
. | 1458 -1.80 342 0.01 0.42 555.19 64 58 20
| 1s00 -1.20 351 0.01 0.42 '555.93 64 58 30
¥ 1502 -1.80 292 -0.01 - 0. 23 '556.64 . 65 58 30
[ B " FINAL DRY GAS VOLUX 557.17
E_. o _ECRT £ 2
[ o e
Ez . 1s05 . -1.80 336  0.02 6.64 557.17 . 61 57 .- 3C
- 1507 -1.80 351 0.01 0.42 -558.03 . 64 57 . 30
is0¢ -1.f0 342 - 0,02 0.64 558.78 = 64 57 30
e 1511  =~1.80 334 0.01 0.42 559.62 64 57 30
L 1513  =-1.20 236 0,01 0.42 =5o.3s . 54 57 30
1515 - -1.80 329 0.01. ~ 0.42 S€1.06 .. 64 57300
-~ 1517 -1.80 327 '0.01 . 0.42 561.78 64 s7 .30
E © 1519 -1,80 338 0.0 ~ 0.42 562.58 = €4 57 30
<o 1521 -1,80 341 0.01 . 0.42 563,20 ! 64 57 - 20
o} 1s23 -l.e0 331 0.01 0.22 © 563.93 . 64 57 30
[J- 1525 -1.80. 327 0.01 0.42 564,50 63 56 30 .
' 1527 -1.80 281 0.01 0.23 ' $65.20 . 63 56 30 i
FINAL DRY GAS VOLU”P 565.82 1 -
FORT % 3 5
[‘- 1534 -1.80 - 329 . 0.02 0.64 565.82 60 56 30 s
. 1536 =1.80 . 332 0.02 0.64 566.68 60 56 30 ;
r 1538 -1.80 338 0.01 0.42  567.57 65 56 30 ;
&4 1540 -1,80 341 0.01 0.42  568.30 - 63 56 30 8
1542 -1.80. 333 0.01 " 0.42  569.00 64 56 30 .
[ 1544 ~ -1.80 327 0.01 0.42 569.73 64 56 30 :
. 1546 =1.80 326 0.01 0.42 570.47 64 56 30 ;
1548 -1,80 321 0.0l 0.42  571.17 64 56 2 :
L\ —
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1550
1582
1554
1556

1601

1605
1607
1609
1611
1613
1615
1617
1619
1621
1623

| AVG ORIFICE

TQTAL S

\__ .

1603

A RS
AMPLINCG

AVG: TENMP CF STK CAQ (CEGREES' «) ¢f788 9
AVG VELQCITY ZEAD
AVG VELCCITY
DIAMETER OF STACK (IN.) R
‘CROSS-SECT aPE2 OF STPCB (%F)

OF ‘STK (ESC:/“R)

=1.80
1.0

-1.90

=1.80"
=1.80 -
-1.80"
-1.80

-1.80
-=1.,80

-1.¢80

-1.80

~1.80
-1.80

-1,80"

VOLUMETRIC FLCV

CONC. OF FILT.
_CONC. OF FILT.

329
341

327 0,01
323, 0.0l 0.
3271 ?~50.01,- 1 0.22

DROP (Iv‘yzo) |
TENP OF METSP (DECFEES R) . .t 519.3
AVG. STATIC STK PRESS (INTH20)  :=1.8

AVG STACK PPRLCSS LPE (IN BG.)

T ‘ﬂ'!

327+ 0 0.01 " 0422
3380 0.01 . C.42
H328:-;9£O;Ol_ﬁ‘j 0.42
284 .10.01 U 0.23

FIVAL DP‘ C\S VCLD\E

el vl Sl il e

326 0
332 0. :
328 7 0.01

-0

0

0

341 f',0:01j3_
329 . 0.01

284 .0.01 ¢ 0,23
FINAL DRY cnq VOLU‘ :

0.4195

THIS SAFEBLE : 96

(IN E20)

© 234
1. 298.64

‘PART IN smx (cn/DSCF) Ky
"PART. IN STK (%/DSCE)-
“/HR ‘OF FILT. PAPT (DRY BPSIS) T 5353

S71.
.43
16
.37
574,

572

373.

573

574
575,
576
578,
877,
57¢2.
.95

378

579,
- SRQ,
.12
s81.
_582.
582,

581

. 29.867 -

19, 60000“ -03
(§BS) = . . :76.78

41205572ﬁ'”

ISOKINETIC VARIATION. (%) 1§f:_103.q3"

€0

42

.42

24

.10

ga
51

z2

gea

A

85

36
51

O 0127 .‘.;.‘:“‘ L
1.828728-06

;A57“ \
‘;5§j

. 58 1
.61
60

60:

60

Envuonmentat. Semcm Dmsieﬂ

185= Songriond Avad U

cca" ‘l-auqn Lnuno_..,. Taca
S

56

54‘
54

54’
2
537

=0
]

55__f

53

. 53
S 53
co52
82

30

3fo

Borg-Wbcn‘ef"Coi‘pcr'c:ion l

L ¥
o o - 1
l -
. L - : N
B e

T




3

B R
| U Ao

(o

(-

o

AT

s |

-

{

=}

g IR awowe

1 /3

o=

(98

i O v S MR |

1“ "_ ¥ N b ’i
: Ll =ram
a8 | r SN
&, Yo )
. B T s ."..'_.L'.'.'_'“J
B ) Erw‘véni'l":enml}e'mces Civewon
. ‘ : a:a:.o H-ojmonq Aaed N
FI'ISSION TESTING ronfouge: Lownena 10838
"FOR o
UNITED STATES STEEL
RESULTS |
SAMPLING METHOD P
- RUNM NUMBER- :3
UNIT CESCRIPTION :£3 COKE EPTTEPY
FHYSICAL CONSTANTS 5
OF . 3
STACK
. DATE OF snvaI G o FEBRUARY 6, 1980 E
- TEMPEPATURE OF smpcx(p) - © 788.9
| VELOCITY CF STACK GAS(FPS) ; _ 6.78
. CROSS~SECTICHAL AREA Qr Q"ACR(SF) : B 298 .64
1 VOLUMETFPIC FLOW(DSCFE) ' : 4120567
' STATIC PPESSUFRE(INCHES OF H2C - . =1.8
MOISTUPE CONTENT(% VOLUME) | 15.44
MOLECULAR - "EICHT OF STACK GAS(# /*-LOL DRY) 29
ISCKINETIC FATIC(%) ~;,§¢; 103,03
FILTEFAELE‘?AR;CULATL EMISSICH PATf{“/“OUR)‘ 7.5353
 PILTEFAEBLE PAPTICULATE CONCENTRATION(GR/DSCF) 0.0127
:
4
2
H
:
*i
s o

Borg-Warrer Corpargion

i

51114



‘ 3 m ' Lr_? ::, Em SR 03
FO10. . : 4091wl o ¢ e e =
‘ . R __ d\..a. ,3. T VO 0 QINOI 40 KA WA g ©
: : —U) NC SESEIS 1= L X R D
z S R . “‘.“H“.w.\..q.. ‘mq‘h‘m} -
I L7 __.%..:;m._‘.“ i
o Ok w\v -,uw “06k AT A
7 R ,\ < TQ c?r \Jn: hielistel 7o
4 AR {Z Lol el 5o R _ ol
\..n\l' \\Jv.... \-Nn\ v \.\ ﬁumb . n..m ?N:ﬁ—. .Mu:_\cq . ﬁwM\q .L.Ian.'
i Nne w.w. o n\.u_.\.N\ [ IN.? .‘ N. \Q. a.,“q«\ q Hy -
7 0% ‘W\Q:.\ 2Tl e see L
1 o ;m. < A RV NN T =
372 YN R E2d PN I n
N2 T A _w,\\‘,._E_q = e v s
7 s DL IR 2 R 4 | =
{7 re s TN; Fr - [L5po 5D Atk slol e s h.: X
RS N o (tugy | O 0eA) [03UST0 WALV gy (v 411} (TR RELLILS
TR R G E_Eéu._zuh_ 237 AWN10A Tavar - | 3UnLyNadwal | 3unsiIud liod
wanJvy | U0 HASIINGD | X0 s _ S [ Awevs Yol ALDOTIA ¥OVLS. IR AsuIAVEL
AV . ¥IVLS. ‘ )
-diind $v9 40 UILIW SYD ANO LY o ;
) auntvudaway.- {PunLuaaL IS $Y9 | ‘ g
- f I S 4_<_:§__ut_a: ‘
- ] .
OMILLIS X0 ¥a LY ) \Q 7 \ﬂ __az xot, Sh&& E.oa‘\ sof ,.w a .’\Q . MoID3s ssoud
LA . . uz::... 5:”___ 30014 'O XOU AVdWVS } =42 _ ‘
3 | 1w Lediam . \m\ _ T

.__. LS
A oy
—tee

SLHDES v

- AN WY

A Jaou

ITdWYVS

L ENLE]

w0312371700 FLVINDILYV L 40 LUDIIL

| ~_..:u:<_n. AV

vl .=w.—m._.=.<_n A1 TOH

,r,.w ,

T LYY LIONIA $532004

\M.QQ&NW vﬁru NT :Q.—.U<&U

Q\A..

i

I e T S B ,PEQ.r..

NV uILIN

@ m..

Qo 5 <
wz:h<=u.§uh ._.zu_==.<
—, 0Z

e 19N JUOND

4 *JUNLSIONW QIMNSSY
Funssaud uz:u,.a:é

ﬁw_

c 4%: %Uv ::..

o Jcb

"OH ¥ovLs

R ~Cf/ Y hauf(q_.\ N =O._.<~_N-_O

J
E_N _.,m:.i: TR RS

J QN HNY

. wuk\\n _a»d@‘ HOIAYDIO0T

JINVENALTILE
. alva ; :
v

3

¥ovis "E JILYHIHIS
n..n..u Fhu ! ﬁ...u




i i ,
=T . [ ditalinrdivun’
o : . ¢ T _ | BRI i~
T L _ _ _ v _ .
[ o 7o o [ ame | assoamvimoysuo |7, ° vt | - i
I _ oy SR BT TE I Q310310 M1 va 1
RELN Lt z-A112 vIrs ANDET A0 I LOA
: - 4 /g @ﬁi_ uaoutam
R £ S o > A ‘ m.mm FERSZ) STbE ‘ 5.%?
_ ) e _ ' _ ST PR A T A L | wioL g
——— | = e e o r—— : P R - - - .M - - S e e g
N P el — e Rt —— .\.\H.V bt e b ] ﬂll -
——— - — 1 - ..l“..n i Hsl 7 ——
. I 77 5| s, 2
o L T = L
O R T 57 55| o
o e -y EIN L Ne Y _ A B b
) T N R | " 55 8
— - - L. S
i’ e Nkw >S .m:n E. i NEs2 T R ) L
” ¥ 4 BT VAR T VA c LS. - 16 P
*3 ae (S Oy R Y
7 e /7 AR fH i bk fr
7> £ Jh | ¢s \ﬁ i g L €
i S T A T3 53| =
o 7 - T vV TTETT T
77 Nz 1 05 u\ eh Lzs Sl
H e u 37"y ) Mgy | rmA) au::.:_ WNLY Car e | ¢ lotun Riedi o B I TE L
00734 | ey we (U39 25y | 3U0LVEIANIL 05,00 13m0 INNI0A I B Juntvyadway | aunssaua) o AWIL O} dxi0d
wanova |40 m__u___,.,_w%“hou Xou aavs | _ I1IWYS §¥9 ) ALIOTIA NIV 1S tvis | OIS fasiaava
dHnd $Y9 40 E UTLIW SV ANO LV UALAN _ _
INNLVUISWIL : : .m_==._.<zm_.=....n‘_._. P SY9 . . F MW__,_M__.M_%. S - - .
. . T WIICND LA Co o .
__ amnssand | _ - !
OHIL LTS XOU ﬁ:«u:, S T CONXOU AW - HOILDAS $508)
—e I _ ‘_ _ ONILLAS S:.u:umo:._ T i X0R 3TNV :
: a8 “neyo o | s : _ ‘ o
JUDIIA AnvL e R ETE BT ,i_Oﬁ by c#:& -1 ‘ot v ‘ “
‘ T RCTIE D Sl : 599
—{- N o .EE.:E t:czm ‘ 9, oz WvLs "
ISVA Ja0Nd | uamd | aawvs XA 7 : _
- 5 - S - T — h-.’. lll' . — —_
?w .Qu.HUUu_:_@U‘w‘; 4,._=.~U.~—.~__\m_ 40 193N . .. _:.O_._u _- m_:O:n_ M.%\_ wm m tﬁ—!ﬂﬁl\w—, ﬂnzah‘:_m._ﬁ ) uni ;‘S 4— 'M
S T ALVE IOLIA SS000. —— « IHALSION Szaﬂ \W W _ zo_:uﬁ _ o]
e .4 . . -~ R o JV& ' TRV
x 7 \: ﬁ, 7 ¥O1IV4 D JUNSS T N1 IHOUYD _ M;Tmy aLva _ .
TN UILM T SunLvaadanas NNy ~ nivid . ¥OVASJODUvHINS "
v f _ - .n..di . ~\WU m W .J

S eed Lnd bed - fd d WU, Lg WU [y ”m”h.; l_m(.:u:-_..rﬂiﬂ.ri.u b3 _IL L L.l L)




=|_c=r_z_

o e eI nn v
SR [T IV o B [ TR I

3 03 ﬂu.ﬁﬁéarc._u_

u m.w..i_l— —:;

7S

m& Z
p Z m
7 4 I [ 477 ,n.m_ _ BNN.
T sy shnuh . e ’ .._ i pep) laawisaadvnovit oy 6 T avey | gty | umie
. : - = m.. - E.: u_ .:h- L ! VLIV La yCavp | 4L oty | ™ . !
~A1D0774A q... “ut DL LSV um:hﬁh_n_zu_. 1371 3 AKNTI0A £y T JUNLYHISNAL Junssaud]  AWIL LB1O0d
S [wnova (RO SRGIROY [ O E " T F1MYS 3YD| o:___,__: in__w%_m;. NOVIS - -] ouvas | OHIHNYS | asuaavai |
dhng Svo do ‘ _ Cumawsyg amady | D _ S
T m_...__.;féu._s.w.: m::._k:un:.:_. m.._._ij m<u . T .mmc=u< 3 - -
AR _ é_:::ut_n
L ] munssad
- ONIL LTS X011 B3 LY - oM X ¥ L3N C HOLDIS 5007
ol _ SHILLIS WALV JU0Nd .Mc: xe_ F1anvs —
YD THOTIY -
i VI RIVE o WILINYIG NOVAS :J. oM NNy 1
e NN v " YTV 322G _‘_ _ NAOVES w
ISV 300Ud | u3ivd | 3idws A 1o Q_‘AQO m.u 5. 0 : , _
- . .. ’ . . . l!—h_‘l — e — g —
bw '@1£337707 JLVIDNAVL 40 111N " HLOHAT 300U gc:;:% g | H ¥
- . . . L
ALVY LRDIIA $350Ud % "UNLSION AIHASSY NOILYD0T _ s
8OLOVA D 3UNSSIY IWAINOUVE 0 m \wv Ftv ava ]
SRR ETEL - JUNLYHIAWIL ANTIGHY FULAl NIYLS 40 DILVHIIS

u_._...dn.ﬂﬁ &1 rmoe e ™



. N . ]

e W Ged T T/ Tl Lertfed—

LOUS BRE SPs

,N { il rrigodean
) ) 2 . 1 ek -
RN b o AHES L)
‘wler Vo y oo | ooy veveamsvaw evswo |- % o o 0 v s
e : S _ 111913m ol _ QIO UM VA
SIMIYLLGL _uu yarus ™ THITI0A QMO 40 IWNTOA - =y
. ] HELITRET » i
] m.\ 9 92¢LE 19VUIAY
N - S Wiok |
I S . : ‘ !
. —— . - - —— —— - — T
N . . !
|||||||| — T e s s e mur.lw.\' |Hv- W\-.. |”lnl| I.:..l e - —— PSS et eeae - - R T e - I]m
/7 e s b7 Ay R P BT CEEN W - R T = D
- A T e | e S L e Fein =l & R e o Totem o | e e ——— —_—
S s 297 LT3 _ fo 3\ < x S0 W _
|z BT RN BN % W Ll B
S P L 375 T | akis
SRR (I DA, S, 19 23 —fr e ) -
- o = .v\l - .‘..ni. 7 FaP q 1 Pl i T " ~
- \\.l [ .I....W. ﬂﬂ.x. ..l.liﬁ”l.—)b IN. .A.w.f...\n e | |..c..u— HB .m...hhll W m.. n -——— - - ;va. - )
|08 | /nZ VLS R I =0 B I |
. ’7 s | ETE o LS e Ty E -2 R S 5
ks 85 pr2rs N LM - ] 5 + <
P, AS A 17105 e T 15 E
hid 0E 4, 57Y 7 005 T T7¢¢ b S
Vil &7, S m. Yt Weljse’t  e7E Ll Tt
£ -."'I T Pd T - A. - 5
A : Ehz | 520 &b el 7o | ez | si-.01 .
sty adoob | g . 0 " 0y g aIMsA0 WLV LS s s 0yt vt ey | opsasr
: . : 4.7("iog ) gy | SN A0 WALV N Cav) 4+ 1) UTRY)! )| - a300nn
SLD0T1AA | Sy IO ISV | UnLYIwaL . 171 e (7 N ST - 7 EL) ) O 1KI0d
WO WASHICHOD | XOG T1dwvS 13m0 AWM gdwys svaf 0w avan JRLYYIINAL | WSS v AATAVYL
WANDY A OHAV ) ; _ ) ALIDON3A VS mves | ;
- dind Y9 40 UILIAN SYD ANQ LV LA _ S '
o NOLVITIRTL RNLVUIINIL T1IWVS SV %,.ﬂu_._w_ﬁ “ i i
- _ \ _ S WIHINIS N0
- aUnssINd
wz:h: SUURENVE Q r U oz xon =.:u= : MOLL335 $5085
WO .. DNILLIS HILVEN F0ONS _ 0N X0t 3TWYS - _
T ’ TV} :_S_.W_._ul C ’ : A o
““__”__“h ..“““,__,“,_u. __._ SEEE u__u<:au @OEQ@ /d.cm_i-ﬁ on :::.,__ smvimo) *.
_ _ — _ =u:=<a m:Sz M NOVLS. ol
ISV 300Ud | UFIE . | FWWYS #,\e V) G o ‘ . ‘ !
S . o ....l.‘.ﬂ__M. .rLl 1 __
5w '03137700 ILVINDILAVA S0 LNOTIA UNLINED anoyd QMﬂﬂlco»é#_n L e _< -1
# - JAVY LUNIR mmuuozm‘ x m::._.n_c...__ Q.:.53< : TANRW,UII zc_%<uou“ 2 _ . ~
L n . ) . WNVIIIIEIG
woLOV4 D m%nuE u_Euzozé ) Ow A w _\w ETR] _ A
¥ WYV UILIW INLYHIANIL LNTITHY ,‘uw_\ < 3 __:z_#_ AIYLS 0 JLYHANDS .
" " S ]




\_ % mﬁ»
j 3 .w # EN )

.rt m ‘. Y 0 ._.——_U_m.__mﬂ . v L .
: o Thao vores e awnon
I
FARE £ oo JJ.n
/- cE ;TS
nE o> s -
~E \,o:\\w ___
" M
S w
XS
725 ._
BYs B ww ‘ o
_:__ NN I dio ‘u_.;._...__.._:._ ._.__.: “aren) | ﬁ, " ,_ Cay f atu s~ TRCR B IR IR
:.ucj_, e 300N 15y | Sunavezawar - 13100 + Jmr, | IHOI0A- “ovan o [aunivaaawar; | Funssaya[ o IML | dsiod
wnnDva | YO B ISIEIONO | XOT F1awYs - o] aams svo oo | s Suves | ONTINYS | ashaavay
| dind SYn do ‘ o N3LAN YO ANO LV | o .
1o aveganan [ [ aunvuaaar ataws svo |
‘._w‘ . “.‘
v " ONILLIS XOU BILVAN T m. " NONLDFS $30uD.
L. ol T T OMILLIS HILYIN FU0dd - T @ 'ON X0n 3.:.3 o
—lz7e5% - =u5=<_c zuﬁﬁ .:;Dz \cu \ 0 l xN oit Y
] - B ame _.; YHI: _ - -
. St Wit el CIE ENS:,\ PRE cz 55; o
HSVIA 300Ud [ U31WS | 91dwys, A N\J_ : ” u_ u « W _ e _
= = { — : L _ o ] e
b °G3137700 31 VIO BV 30 LM | \xl ML 30080 _;.sz_ N p.\.w_ w7 =oc::aa A 1
ALVY LHOIIH $53D0UY - E ST % “JUNLSION AINNSSY, TR cnu zc_:.uﬁ_ RS L 2 N S
: . . q- : ' 5 — © T awveunisi
], (FZE Joghy votavd 50 0% JUNSsIUd u_Eusczé. 08 \ .c\N Ve e L
=3 AL - ) . - . . b & urs AU
nm oL m AUREIEL 1,0 07 UNLYYIINIL LNTIOWY 5% w0 YIVAS 0 oD .
. |U 4 ] . 0 . ¢ - - P wnd 1L~ lu S y . |...... .
! ' ' . . ' T W _-..rk.u (P e I L bremed )
Yty Ty oo T e i.r_,.Q Cl_.:..,_ ,._h.c.a_.:.r:_.lif DA “d



. - e - SIOU - . -
o B { . :
o I ) Ceo T : ) v N
¢ : i i A, . 6 . T . ~ A
ni oo 3 4 awms | Lerinsvaw Lvsuo oot 1 ! :
- | 0 [7oa 1 Wil 1 LEATIMVAN VS0 o 031231100 B3 0
SN0 | o v voris e MAI0A 01317 40 TWNI08 =
WNv nw,\d o ] ! Mn\ﬂm‘h __nﬁ. _.M : —
\Yﬁ.o_ \_. be L oS o< \ﬂ\m?\ _— p_u,m.._w.w.f..«
- R N . _ V1ot
~ - | oy LS T
. \J\ ' e Jie | S )9s les _ [ Ad o TR g0 . << el L
1 Rals /4,72 CS | s frr7225) AT | e 0 % e
77 y AR 5 TZ T A6 525 Ty ol Lte g
R 7 P S VAR I AR R I A A
Vai _AE L5 2 FE DS S N 7 /o | =/~ % e -
7 I Ss - 59 14y o p 7 [ IEAN R AR | |xc (.
A e - LoE L 9 nx\..m.wh N=Al o e e e - o€ P
ol ey | A L5 _Q\Q ZEM R An e Bl t AN N WA IR T v >
> ns 75 Z o 9 T g Lz s|-enT| e /ol AUE ] AT {7
£ e /¢ Ls | B VoS n e jo| T T7ELT L ¢
72 SR S N 2 N WA LT ol 2V I Y A 2 ==
: A P | ZhZ | 88 |78 102855 | £9° 1 pi: Jrel g _ | ol *
uk e N R dv e Lol 1 oa)  [QFWSIG WALIV|S v Ay (8 1" | totun | et (o) I
- : {0y ) do'(Muy) | ¢ . gy ) Cav) 00 | v . IO
CONMRA] By ey BINNAWL ASYT | AURLYIIANIL - INNT0A T ~avs "l 3untvyadwsy | aunssIud FiIL LRIOd
| wanova [ V0 asiaanod | x00 Tdwys 131100 FWE A 31amvs svo Oy JRRACUNEIN Rty Vs | dwys | asizavar
Hind svod0 | ] wmawsvorwory | wIALIN _ ‘ :
IMnLvuRgs- | - | JUNLYYIINTL IVJHVS SV . .m_waﬂ__w_% . :
_ S . _ _ S WILRINT 10 . | B A
anssaud | . :
o : T olLas oo uavan —* = "ON X0U Y13 T nouoss ssoud
N wwot = OMILLIS YALVIE JO0HY T T J_.Q_Sau._._‘,._ﬁ ; ‘
N HIYD 110104 : m : 1
DY DHYL . ...__ =.:.=.2E =u<GGJ .C.‘_J ,ng \»\ ﬁ l._ “on Hny o mvesnsie
S BiLIRERYAIIEY . . S
—— — L : — SE..:E NIION - 3 “OR YOVLS
% o | varus  fanawvs B .‘ Q‘v\ DA 1 L _
o _ . , s
L3I IO M IdMAvd Ao s | T 1o auoud e_w: 17? Aa T UOLVUIIO T e
s T 31y :G:__:Suoz,_ o % “TUNLION Szai R -y .:&& zc_:ao._ R &
e . o . . 7 . ’ -u....s.___....:__._
) : Y01V D E::.EE onigwoua 0% \ 7 \ N\ — . auva" _ .
v - — "ItV 431N FUNLVYIIHIL THIOWY _ T&._Lm. M .3 TNV

U N . oo '

e i b LWL E L T T ALERI TS b e e e




L wloo 1o | fod | awn | s ingvaw tyvsuo .:_”_HU:._ S S A
e ) - “ o .H o ‘ B ‘u‘www.u‘w.x__m . _E u._sv_ﬁ; .
. s x \q : _:u:_,_: .
HEYLE
| osor
ler
- \3 .
[ : - hw 1_
\n E
WQ;.N\. o 1A fe’ w\u 3
\ 7 ..\ \Nmu_ R A A 107 .E“ E .t
‘ — \Jm. \ua\x ‘ .w‘.\.n...u \m\T ‘ =L
1 ‘ _ a_ﬁn S| Nl st} — I K2 P2
umh_—.; M?.:;f - =uo i 2_ :< u::rﬁﬂmzu.‘ﬁ.; u...-p:o.m..._ : :.E._.__ un_“___ .?5”.,. m.um_c._mm_e .._‘.5..._.u< L:..\._ a ._<— SR R L) IR R (i UTAT B ‘..:n__..”..__h: |1 ~_.w_m_._.m..“..~*= ]
ok TR 2 3 NERIN ] S LY Yy " 1 aunsvuzanal § 3unssayd. : 0
WANDYA. | 10-2I5HIGN0D . X00 31SWYS iandno | B,_E: BIINVS SVO c_____<w_u__ _.Cn_w.%__m;_ TUwovLs | oivds | 9newYs | asusavui
dund ¥ 40 _ YILIAW VO ANQ LY HILIN - : :
Coo| auntvaaawar. UNLVHIIHIL 31dHVE SYD ) Mw%__w_«. L B '
‘ e ‘ ST Te Wuraaasia |-
] : FUNSSIU
___ T ONILLIS YOO WALV TR — o xon urLaw o
wior R — ONILAZS UILYD 200U T ﬁ __ .‘_o_;aaw,_.___«_i_
WV LD - e : : _ — i
LI UYL E U HILANVI NIV LS :\@ N 9_ :.E _
1HD3R W oy N ‘
- - : vy "YILANYIO 372 ZON w "ot zuﬁa N
! 3goud | varnd | aanvs L : . \J. rv A\i ‘ vl _ .
S N : N, o sl L3
w'0IL031700 ALV IV SO LAk | - o1 NMEONIR3A00Nd. . ,.T_JJ EZ) c.€\ Eﬁﬁ_u% DT v ,H T
, — ILVY LA SSTI0U % "FUNLSION QIWNSSY 7 :<:on; - HOILYDOT . ¥, ).
. M“ L DVONFISIO .
YOLIY4 D uE_nuE InLLINOUYE 0p \ﬁ\, \J. ~ 3o S S
~~_: EIEL , JUNLVHTIWIL LY o \x Y Q LNV ' HVAS 40 HLVEIDS. .
. v . ey : - 7
Tl dg el 1 rL qu.__. e | 0= I Pt [ (] R Zoafee il e TR o e ) A s R

r




i

| L

.4

—L F..L r.....L‘Q

.ll

-

] Fﬂ_ur,

T I

#m.ua

E.M.. S e FL

HL |

. .

(S B t

| ‘ W
o MK E .,h.. VaR Lys? b y oz "M
2 o nhoo | %ol ‘| am :: rInsva Ll T 43173110 U1 ¥4 ;o
S INIMIIND 139 VIS P hiN04A QIO S0 2AI10A
p o YAHII
_ _ ; ” _
Lol \Q% rc.w _ 26465 H:ﬂ_ 0
- i . - _ BT
o _ - R K R AT - ‘ .
lllll - T \u. =S P - i) T P ' o =y 7 . * ot
.A.e o L Q¢ N R K sap| el ¢S -
Iy ‘ _\... s — \u e mw .ﬂ_., .. ....m \m.‘um. e for / e - 1 g . 1.
o o7 TS g/l 8§ Yelihg (¢ | _Jzs . oS O
A o | wh\\\\. ] QQA ‘ 5915 N\ KW.L ‘ 1o~ A M.. QO, A.v o
AR - - = = - i fmn ‘\ it - i e S ——
A 0% /< 021 8y J el ey e Pas -
va o Edrd RV A,.\_,_..‘w [/ IS 1l LY, e (.
- . - - T - o ; y nllnuo\r JE —|f - .. - - =
A e 1 b\s\. ? (s A9 1 s 1S 171 e € o ;
2 Al | i Ls D9 | 10%5S (o’ 1 /L B
< 4 \4.. ’ I [ VA7 B A AR R g gl DA ¢ AR
i . - . ] . B RIS i - , :
Lo & &Nt 8s a7 | ahesst  leAl el o2& 2 2
/2 e /5% Cs |97 | 9%tas 7" | I A <l | T
A : . T 3 < v 1 ;
L /> A /17 A | as | sAhILS nY’ Sie’| ¢ =z& oVl i
T sSeoh g A 4 sty | gty [ e jaamsaa Vo davy | 00 ot [ vt | wgawnn
20734 b cue  EIDAMNWL LSV | DUNLYUIIWIL 1Ty aq1p0 LM INNT0A ol TTavan | aunLvyaawal qUNSI L WL 1ntiod
_ wnmoya |0 83SHE0R0D | X0 374WYS FUINYS §V9 e aooas 1 yovis orav s | OHPdNYs | asuaavut
nJy DAY : - _ v -
aMnd . SAAER YILIH SYO AN 1V EIEL
] ‘.n_=:H<=ur_£m_.—. JUNLYUIIWIL A TIWYS SYD uw_wp_u.h__w_% ) \
] . R WILHITSING
FussIUd .
- - . uzﬁ.ﬁ_m X0t ALy 'OU X0t LB TR ] NOILD2S $50UD
wiet - - SNILLaS EEHG:QE : ‘.c___xo_: TNV :
v s ) . P
LUK vl ! .u_uhu_.:._a MOVASary T o /.\\ cz 1Ny INvIuNING #
LHOEI WHIL - : w u G\Q w MK._ _ g
. — UL LA 91 YILINVIO T1ZZON ST 0N VIS ..
S 300N [ w3 aaws ] _r v e 3 : : _
.y ’ o . ) .mmm e —
Bw ‘031521103 3LV INILUV SO LIDITA i ‘__:__ *._sz__,ﬁ:ou._ 10 ™ (.L::c\ﬁ E:émr_c oaRaws T H
e T ALV DOEASSIONT T “3unLsion aamnssy T‘ F v:.i zc_:uSH -
S o o : e : . VARSI :
¥OLIV4 D = -3UNSS U ULIHOWVE.. 0B 9% u:a
v Yty uaLaw FUNLVHIINIL INTIONV v gu,E 40 JLYWIHOS

—d




iy ]

_._\ww\

PN

—,.. _.T

X Dn.uﬂ

: _:,&_.,._._ﬁ_ﬁ:eu

‘Q‘..\\,

h:o_.:._ .
T VIS

\Nﬂs . O o
- 2z :

Fay
N

JLvY 103 ....uuuc:m

\\QQ.NN \?\

7

YoLIVd D

LY\

¢

r:.,..

Chf

"y ¥3ILIN

_IL PL\FL FL‘QF;QA_FC;_L.L

% "IUNLTION OFWNSSY

Q00
O

m::pﬁ_wn_ﬁu._. hzu_a=<

m_=:3m_~_.._ uEh u..-.n.zﬁ. .

HOILYI0

L

- -31va

M.nw AJ..V ‘ ..r.u .
mrc_ﬂ..,_.._.:.rﬁ_r.u L3 Tu L3 i 35

4}

1HNVd

7 1
_ . 7 ‘ T mﬁ\.‘;
R R T h:a_..: T4 _ .._: o A.._z ....E:....:Z,..Euf. 1._, Ay _,.:.__ <5 ,.: 0Ty} - LU
LO0AA - Gy, FIEOHIOWT LSV FINLYBIIWIL hu.;:c. hu.ﬁz# JANNN0A Cofirm Q<w.= wz=h<um.§_m.— | unssaudy- . ..-z_aa‘
) B IRLLUL B RN 7 Y . _ zup4=w<c >xm:m< WL : , :
] e | {FUNLYUIINIL TIHYS YD f R
. S IR R ._amm« 4<“H=d;uuh_n
SR S T ..=.=S~_n_
_ e E__;,E;‘Q‘_‘E_‘é_ W.Q \\\“ ozxc__‘.n_Sz
1ol S ONILLIS ULV FU0U4 - A E c:xocuaa=<ﬂ‘
e : HIVD LIOLIR: o
- .O. D5 0 1w v " Em_is 52?) i.o ..;Qv .&Q.\ka o:za_‘
B ELEIE B TN ) :
| _ T ™ E:,z_a M7ZON o ‘on §<:
svam Ja0ud | warng | aawvs : .\uN b} 3 ,\\f/xﬁu S mw. .
— = - v 90, 7 T \,=ck<=u*c
b 02123710 ALV INDILEVA 20 119138 5/ " Tty _u_:c:‘_ \ r; H.u v <0

RIVLS n_o u__.<£w._Un



ERLINITH

e o — WHI
. . _ 3 . 12
o amt | Lvinsvan ysuo [, F ot U goameuas oo
. _ ) qan.yorms @ NNT0A QINDIT 0 Juif) 10A —
SN . d.w.,‘_u_ Hs Y9H ) _ _ H
. . 1V|A|, . LNREESTE
- , qw\hu. . |.<hnﬂm.m
_ L Lo s .
= = UL N — "\.Tmu? _mlﬁ\ H«M
TA \a ‘
. H SO 4 — YL =" = -
|5 ST ER B KB 7317 €2 Ry 727 LC ﬂw
. 5 o | Fos 7 2N R YA NN 7.4 A NACL M. — —;
77 O | AL [ Ly | b $9) SR AT PCAM A w o ;w c ;
L A BNERS e AR -hY Lox . gos1. - fal e | . i o Al
- Ve SO L 5. ho Shya2)f o 26 \n.. S . wu\_ A
: - ) : : - ; - : ? '
V2 Z /972 B N YT s I iy ,PN Z .
] S 4 e 2N N A I R “L .u fot um O .ﬂ. ; S
2z > 97 | LS5 | 9 | 2 :A.r 2> 1A - /;
a e rE A iy : s
P % ac7 | U5 7 @h R ) st N\V.AM o
: - =" < 27 1% E78 N I A S LS 2
A r\‘..ﬂ. \\\ A (-5 . \ -\ Q C.\.\ i ————im:
.’ 0z A IS R IR PSS A) NV [SieT] JEE ECH /(N
: — " ) 305 1V} e A1 vt L) oty | el | w3agwnn
I oot |y do 4" (1"0ury) o Mgy | C0EeA)OSVISAA WALV gy p). Fav) | At INIL 1104
Cnaa | sy ea [ udomaw 15y | BunLvaIdRaL n 13 | AWI0A Ty v avau untvaaanal | UNSSIAL o s | acuaay
. __S__*_Sr w0 uzsuaanon | “xow mawys [ A0 © [ ewvssysl O ALIDOIA NOVAS lLves | INAHYS | asuaavul
Camnd | e ILIN SO AUQ LY Jauaw
AUNLYHI Y u~_=._.<~_u_-_=u\.. wn_n:.zu n<w Ssomv .
o IR TCELERELY A ;
UNSSIUS -
Sa— TVED X00 ALY "0t X080 #araw :  HOILDIS §50UD
wiol L e 11135 UALYAN FTOU o ._c___én_."_.r_:.:‘_ .
e HIYD LHO1IM R - e
— . i — R - UV YT . -
1T VL i =uE,._.<E WYL CQ _unb M\\\.\u lx m o:I: _
‘!-qlu:..,l.l|.4| . ) . ‘ - q
ANOVIR WIS ooy Sh:éa awzon " .m_\_x oz XOV1S, ) _
A 300 | I T ATV ) - . _ 240 Mg .ru-l»ql
-l __Ezu._ 3090Yd SOINEFSEL MOLYY s T Bl
203127102 ILYWNDILHVA 10 1o | o N h\.vo\r Q@ :é.\\ . 4_~ H
. - 3LVY :_o:__._ 5530084 g .W_H_::a:‘am___._a: N zo_:uc,_‘ o Xl
s . ) L ) w‘—.<a ) -UZ‘.-.‘-HW_:
"t ¥OLIVAD  ——— JuNSSIUd IWLIWOUVY Wo~1C] . awve -
o | SN B Qmu\w\\v — v HOVAS 40 DUYNIDS
. S\ yaLaw FUNLYUIJWIAL INITHY \mﬁ.&%_ﬂﬁ 1N o
LT mnu nuu ﬁu FL =3

- _ i s [ B oo LI HHJ S=INE
3,57 = (s ﬂ_u £ sfliswn LELden || meyz R 1}



e [ D I D DR 2 B MR I S o

R S I L ‘ B I I T .

n_ “
“ ‘_ ]‘ _.H_._N__ . _
) S T o BT S SR e R L1 1 SR 18_8,_._8 yarve

L sy T e T En YNk _%_,ﬁ”.‘_ | oo avintios nl

T ee .‘._w\w.?.w

X I
2
__

Q@ :\‘m
gt

.,\uhw

Tm
\ﬂu. .\Nm
T‘ m‘

A.&r
a7
R iwm\
—|— ——|gssT
e 97 | : - e g T
o M_” .H wIomany 15V .E.:Sﬂ_u._ip “_Huu.__.wﬂw:_. S | aknion au:ﬂ __d.“”=+u< A..:r\,.__u"”._s us.mvhw”__zmh .. uﬂm_._n_amuﬂ_. : ..m_nz_m; _. _mw_,___,...om:@

| wnnava [ Yo dusiaancd b xod Frawys [ 77T = 5.:3 svol o Oy ALROIA | VLS - u_:cx OHIMYS | 3SUAAVHL

-1 omAvIY [ - -
dWnd - Syoag ‘ -t waawsvo xwoay | - UALIN

Al

tN_r.m

T e | ettt avns || e S ‘
: : o A B S : WILEN 00 - .
N _Funssiud
L T _‘ " 9HILLIS XOU. E:u: R o:xcn waaw L honoas $508)

AL S S T I TE 5:”__.‘”_8:._ S0t xoa TNV

I AR S ML\ AR ALk E ) R E ‘
_ _ eyl | T .M..__ 5553 gu<: p cz :E_,
A SALL L w\w @ﬁ & r\g&{ o

S - ATIDLTA Vil _ u EE_._SQ :NS_. =0 o_;u<:_
A agoud | uaod - paawys | o _ ; Q_\Ntb T e

“w HLoNI “:_QE. —— T =o:=m_.5_
— oy

b _.E_Gu.:cu LY MDAV 0 LIDIK
FLVH :_u?_: 830004 [ uzzhrcz n_E.S...S‘ zo_:ua'_

—_— . - . BHVIUMIGY |

WOLIVS 5 UNSSIU DLANOUYD | T ~JL \.\p ~—_alve

L | m%::m_.zm:z,.u._:.? __ \o‘w_lw ST W ) zu_ﬁwu_c_u_:;u:uﬂ -
R I B R oy el AT 65 o3 o3 g o

"IV u3LaW




SN RSO S B I i e
[ - KBNS IR E
4 Do YILEN vy
L ~ [ i A
N ot oy Ut ey | oawe | wersramsvaw avswo o, Y v o I\, N _ p—
<t \ .
N S ; TILIEDY _ : QILITII0D I 7H
L U LN 139 VOIS M IUNI0A TR0 O INNTOA
. - T RRELIDAT _ \ —
USRS === AL
o . _ R ¢ J4t. | Wiol
A‘J ;\ : ...ﬂ.' JJ.—.J _— . . ,
'n‘IHl [ s nd - - ——— \llq - — 9 .u.....ln i T ————— ) ——— Pr——f-r-7- ., ™, .- = ——— -
EEU IS NN U5 BRSSPI 11/ ¥ I 2 oo 1Y S A 178
B 30 B 272 4 2 | 4 i 2 3 L i
i of || bo | —S | LJ _11.__,\.9. 13 w7’ seer | 7% | e (|
_ 9L | 7 I T7S aG =2 ~L|\_...,\m -t e’ 2% | bl L er b
T D O LA I N - B Y3 I Y R V- A O e A 6]
T e oRET €5 0y 1 _ASbLS Athyt /AT L T el 3.
T e e | g5 ed I sboals 1o | T o /AL S/ ¢
e A 1 Lot 03 | 23.4L8 74 (el Hee A
RS ST N BT DL N T 2 DX Y20 1 Y B VR U VAt DA% S I 10 B
A 0E S 2 S 09 | AL —r Jotl T sEC A2 £
0o & AL 2 X )|, 1pL5 Ly (0| &7z sedl| €
; 0% o7 =3 1> \utu..ﬂ\un /49" Y7 D ¥ e S eI =
— A A Y S I S50 S 20 1295 N 7 A I 1 N i3 ¥Fy 1 -
iy aank d - L PRTLLLTTY FRILTIT) £’ (WA} laawisza WALV 0 Ny gy a %) {0ty ) (1)) HITHAN
1130734 fiyg ur :uu:._nz._._. 15¥7 | 3UNLvHRINIL L3100 ! LI7HI wz:.d_..w> o%H U1 I...m_<m—_ ‘| JunivyadHaL aunssaudl.  INIL. 13104
wanova [ U0 JUSIIINOD 3 XOU 33w ATdHVS5VO ) ALIDOT3A “NovLS Lyys | DUIEWYS | 3sudAvaL
- ditnd Svo 40 UILIW SYD ANG LY , AL :
IUNAYUTIWIL FUNLYYIIWIL IDIWYS YD an_z_*_w_w .
1
SV TUENEEEL)
3UNSSIHd
ONILLIS XON E:a__ | dz X00 31w _ NOIXD38 550U
ot _ - oILLIS uaLYaH “52_,_ —" ‘0N XOU T14WYS /
. HIVD LHDEI N R
EHOER TV L ..__ :u_.u_.__<_a xu,ﬁg 54. —0 - ﬂ ﬁg)m.lw. Dz Hny £y “
AN A WV - 5:,.2_: TvToM “ON NIV LS !
ISYM M0 | WILML | 2TaNVS A.” T _
G a#uujmwwp.j__s:_é 40 Lot | o MO IO ) :,.{IN*.. aﬁm‘dﬂ HOLVI40 ) 1
- LYY L1OLIM SSTD0U S 4 aUNAS IO IS zc_:uc._ S AN !
. > . . b LTI
HOLDY4 D UNSSTU JNULINOUVE \aﬂl:\N aLva _
T "M\ ¥ILIM JUNLYYIHIL LNIITHY fﬁu ﬁ Al HOYLS 40 ALV .
o S . — (% gT ER £ TR A
3 d.\\u—_ﬂ ,\...._a E m.,..-u 2 m.n..u nw.uu d.n.. «Qj.— Rl |.J_.._|




™ o Isol-.:x.net:.c F:Le.ld Calcalat:.cns
M

smﬂW“"hqsz aqq!
Ta CR_SULYS 298 0 ¢
it 's ("Hg) R0- 323 Pb_ 204 'e'; _5 4 -C :
e s gudits el 3N ';An_.,-__-'w%:ss-) 5

o T LG DY s

L.

. B
I

1

S
th
rt
%

- Q. 64)(6)(\:0 (Pq)qu = (17 sz.)( c o MC) =

TR T S T

bodyg L2
-t
“
[+ %

co-.o4707_) cvé-);»:;;5(0‘.-047‘017)\( o )= !3 C{B

b:
o
i

-rV*scd ! ?ﬂsta‘+‘V?;g¢;=;§-_ VAL G

ATy
N

GF =1 - ,:hzo =1~ ( 3= °1’70“j o

o

C‘.A aa»

(3

o= [(44) (co )(DGF) + (32) (o )C’DG:) + (28) (co, (DG:) + (28) (¥ )(nc;) + (18) (zzz 0)] =
[¢44) 4o l{?)(om‘j) -+ ('*2)(1 633)(:.7“1) + (23)( Q )( Yy (23)( Y ) -
(18)( Y= ) 7L 13¢7 PE q-vv*f

e | °UW/ | <( U{G 'f' z, 370 1!- (q 5‘301 3[.0«:7‘7- (’

z min-.u-

ke

g
1..[ 5 \ “sz***T;zuﬂrii -
1 A
i _ RN L : L f_/__ C 5. |
] 77 = (O OQAS)( stc) (Ts) (0 0945)( - )—.Q - f '
(Ps) (Vs) (An) (e) (DGF) ¢

. _ " i q ‘(.‘lv\ iE ey
“]Vs = (85. 49) CCp> (AP) [ ] (ss 49)( ‘fv)(
d ) : ’_‘ o

L - sooas —_
R e I e ilE S G e SR rd TR T




_ - L . Y (O BT e e e
| RE ‘ ﬂ ?,\ AR, =
. LIS m { u\h.ﬁ\ T )
1 " 1 T 7 T T - } ., m— 1
M o) M LHAEINSYINW LVSUO | . S t : _
: . S0 1o am s ’ .c_ _;__5_“._:__ L 0312371100 YILYH ved
o SLNDUND . WD VIS " zu_uﬁ:_umn_ GO 90 300 TOA o=f ™
‘ .M m__, o ho'le - g o1'[><] {vhe - AVEIAY
- _ T T T : _ ‘ : WIOL |
nnnnnn R %ﬁh,ﬁ% _Hﬁ\.c | ‘ bl 4298 . e “
R 4? . 117|710 m\N% Qt
|- . - N AN ._
, — |
‘ 1
— - T -l
N I N 57083 —
33 S 0 P07 S Y G IR Rz b vy B ?
L Ee2 SN AR B 2 __Nm.w, I A 3T
b s R 35 &TPMNT 17 Te™ | r%~ ‘ —5
SRS - S9 Z 5 | B Fsiszy B T 2k gL _ <
-5 ¢ | oil £ | <S5, whiize 1 2T A0 A9 o 2
- | % | agl 12 | b |b2'dn 92117 (50" g9 [ ST~ /
) 2bavd : 4 = (e gt e (wa)  [GIVSIO IYNLO¥](t v Ay ! §s otnw ujwt {n) N
: Au’ {7y ) du’{7v1) ¢ Cavpr Cdv) de (" 1) oty ) y3an
09I | ctyug | WIOMNY 1SV | AUNLYNIIWIL : . INNT0A . e 2, W NS I IHIL L1104
wnnova | U0 BIRIENGY | “Xou ATNYs taino LT 3awvs sva) L AOTIA usw_wﬁ.“_ - otyos. | oianvs | acunarur
ditnd SyD 40 o CYILIW SYD AHO LY . waw o < \E\ o
[ anwvuagwar | o juntvaadwl Mdwvs svaf mw%__w_% o . _ o _\m 1,
I avikaudie |0 R _
NSNS < : 0°¢ 'S : )
T 9HILLaS X0 ULyl TN LCH T onxonwaaw \bb' mqi&m ~ HOIDFS $50u)
viol : : ONILLIS HALVIN 3A0Ud ,i/r a_:aa IVINVE N -~ .U "
YD LHOIIR Lo _ ‘ . _
T YL =5 91 YDLANYIO HIVLS R £ P mm. . 3 Sw = ‘ON HNY Onvagy}
o A v, : e S . :
FETRYS e .b_:._ﬁ L _ o 'YALINVIO DVZZON “kmE %3 o o CONOVLS 4
. : [ i = H 3 ) v - . L.
= e - , wAne F YWD, g : IO
# 0310310 LY MOILUVS g0 Lnokm | - - 4,020 :E_:R:E._Nhrqt\ I miatedod @‘ ._Eém.__cr B sdand
e . ) - LT LT

« |

kc}m PR YoVAD 5 aunssau duLINOUVE T _, & :“u\ I~ Ao g

.. P ” .w:..Nn v yataw ‘7 FULYUINIL ANIOWY wmh.h.m.. T77 AV
TS oms Rl v [ e ru n.,u
S A o L IR rL YR & 1A Ay _:.Lkq g e |

LY




WA .,_ _:1.‘_ l. ::_ ST

LI

.H_‘...::u

SR

2 t_.‘__._..w_m:..ﬂ
139 voiis

- FHiiOA”

:uuz_..__a_

- | Fanon 30 m:::%..

au.—u._._._ou m_.:

L : i 1 P i 1T ‘ b
N, . _‘ . I A
I I T B ‘ e ._:__. ) .
‘ i 3 ‘ ‘ ... | ‘ \.Nw\q ‘ ‘ . — — = .tw.
‘ ‘ \ m\q i L._,.,._...__.‘_H S S
- RN CY I

..-q..._a.m B R |
NELIEIT
4O HISHIANOD
TOOHIAYIY

sd)
1107134

4
LT
HNNDYA
~dWnd
Cre | BURLIYUISWIL

X0 31dWYS

JUNLYHISWAL

| A R

4o’ (")

g _:a.._: ) _
L3N

. hwuhzc

xuhuz nﬂw Ria h,<

u=:_.<=m_ n_im._. mu_._s.ﬁ n<u

o) ep)
ARNTI0A .
“FIWYS SYO

: am_g_ﬂ_q ,__<:5<

_ .2:5:5&3 :

tay ,._ dv)
.GV

ot
XL13073A

(1)
UILIN

A0
SSOYDY. -

- FUNSSANL

a0

u.z.:i:u&__mh

SNIVLS

HEREIIL
. L1riod
mnzu..:«zn

{atum
FUNSSIUL
HLVLS

AL
OHITJWYS |

L PV 1AM
o s v
BURET R LT
1 3 1awvs

Svm 300ud | ¥ad-

ONILLTS XOT ¥ILYI

__. }
o ONILLIS MLV 3%0ud

v "y31awvia 320N

)5

sﬁ.cwhuujcu LY IND LYY Y 40 LHTIM
3LYY LUDIIA $$3D0Ud

3

-
.

“HOLDVd D

CNORIT 3uddd

m_m—:;m_c: auz:uﬂ«

I".Iw.ll mz:mnwzm u_zhuzoz<=

mw_:h<=mm=mh hzu.n__.:«
_1“,. .u ﬁlx_

,G.—.Q.a.-v..\.

Gaod T

%N\v

.cz x% HILIW

cz xcu m:—.._sim

f -

l u,:.q\\ ‘O z::

1)) A

!

A

o _v.uﬁ:_

f

HOLYUIJO

LN

.\\.\..mx\qwﬁ_h - ‘ .y
_."m L

NOILYDET -

aLva’

. ;3\.«

1!!!‘4 _II

ki ...UL..

.L;\
.r\\_..
. 1w

VA P

I

-5
Do

[

Fiuvounisn

THLavd =

" HOILD3S $3042

;‘1

W

[e—




{ .
L. pm————m— = m—— e —— - r———— —3m
r}f*" ; S B B R N ”“r}t L R
o :_H;i:;f”::?ﬂaﬁ-
EnwirareTrentol Sennzes Crvinion

14350 Hagniand Aoed
Boren Rouge. Lewnang 70408

STACK “SAFPLING TATA RECUCTICH.
FCR REFEENCE METHOD 3

UNITED STATES STEEL

GAFY, \L.'L‘-n ‘
£2 COFE - ""LAS'I FLFM—‘-CE CAS

F*1F'1F“”“1

LANIEE - JCSEI
FEFFUARY 01, 1580
FEBFUARY ‘21, 1880

_ OPFFATGFS _ :
DATE OF TF1S SANPLE
~ TCLAY S DATE

1 EUN 2 . 1 - :
"FILE NAME - : "USTE36 .- -
AMEIENT TEMPEFATUPE (CEC F) 20 S

_ EPPCDET IC BPESS., (IN, BC.) 30.5

GRS ANELYSIS AT SANDLILC Eozv
-~ (DRY BASIS) = »

't 'CARECN CICXIDE

} ¢ ¥OIST. & SATUFATION =

‘ : 12,3
4 ¢ CAFPBCN FGNOXIDE : 0
-[:;% QXYGEY + 8.7
S ] VITFOCP"' : 21 -
o FOLECULAF VEICET (DFY) : 20.35
Y ¢ MOISTUFE TEIS FUN : 2.5
b 7100

: VLS OF E20 IN IMPINGEPS 18 -

WT INCPEASE CF SILICZ CGEL(G) - :_6.21'
| veLure OoF GAs Sa¥PLE (DSCF) : 46.04
. o : : : -
i FTLTEFAELE FAPTICULATE
_'fi UFIGHT INCREASE CF FILTEF(CR¥) :0.0138
L'} PPOBRF FESIDUE(GM) : 0.0214
- | TeTAL rass CF PFOEE SAMELE(CK) : 1 ;
F .} rrarg rESIDUE(CH) 0 '
L. | TOTAL rass CF ELANY (GF) : 1
| FPOFE . CATCF . : 0.0214
.{  FILTEF CATCH : 0.0138 _
= | FFOBT LFNGTH (IN) : 146 ” :
~ | FOZILE TIZFFTFE (IN.) = : 0,507 :
£ | cry Gas vrTER COFFECTICH FACTOR : 0.991 !
L. ] BITOT TUTE CALIE. CCEF. : 0.82 3
O N —— SN ' olllg:F

Borg-Warner Corparanan




Fa o

r d

185501, g-da-v: %ﬂ: N
Gatam Rn:u;e Lowrs-ong | Cr‘ve ’

cLock. - CTPTIC eTECK VELGCITY | CFIFICE CEY cas‘ CTENE TENE. 1EFE
TIME FFLSS . TER f\--ﬁHEPD'V“EPE°"DFCP'fVCLU' INLET CLxLET IFE.
(B (IF >40); (F). (1K E20)  (IN H20) ' (F"3) (F) © (F) o« (8)  §.

-
RPIPR) QU PR SN

P ——— [ e e . e o .._..__._,_____.._____._______..__._'._.......__..

‘BCET %1

.:Qlé7 ‘ i45!44 f';;;éh'ﬂ;”
0,87 246.40C - 44 . 3

1512 -1.70 22
)
0.87  247.35 460

1820  -1.70 s
©1522 0 =1.700 3420
01524 =1.70 . 236
. 152¢ '_\."1-70_‘. : 348
{ ~1sz2e . -1,70 353

©.. 1530 ..o =1.7C 388 ¢
1532 - ~1.70 - 361 .
. 1534 =1.7C . 365 0
1836 =1.70 2364 o
1538 - =1.70 ' 362 . 6.66 254,45 - 5C
1540 - =1.70 203 | . % .0.53 0 258,28 0 S0 )25
L - | FILAL DRY CA° \GLLDE;ﬂ'Zfs.OE N ‘gj

“iG.66.  24E.30 0 4B
. 10,66  249.15 .47
. 0.6€ . 245.9% | 48
L 00ET . 250.84 o 49

0,87 251.8C . 50

0,66  253.861 - 48

POPT * 2

 0‘27 3256.08‘
r G, £7 - 287.C3
H':C 87 287.¢8
fC‘F7 - 258,%4
“ole?  260l00
- 08T 26C. 20 -
”"ﬂ 0,§5 261.70;
. 0.66  2682,6C
- 0.66 263,50
0.87 @ 2€64.3C

1550 . =1,70 328 .l
1552 - =1,70° 324
1534 . -1,700 2380
1556 . =1.7¢ 240
1558 =1.70  34C o)
1600 =1,70 . 241 .
1602 =1,70 . 343 -
1604  =1.70 = 341
1606  =1,7C¢ . 24%.
‘1608  -1.70 2354 o
1610 _-I;/Q¢.¢?37f - 0.87 0 2€5.3C¢
1612 =1.7C: 208 . 0.02° 0.8C 266,20 S3
S e FINAL DPV CAC VCLLIE 267,17

Y

NEFLT N - T L .

“EQP¢1} 2

le28  -1.70
1630 =1.,70";
1632 =1,70"
1634 W70
1638 =].70 ..
- 1638 0 =1.700
S164C  =1,70
1642 . -1,70

L0200 c 87;‘ 267.1¢
.02 0.87 268,10 .
p027 269,10 0 S1 . 43
202 0,87 270,10 52 . 43
02 L0087 271,060 7 520
202 T 271,80 ‘
.02 0.66 2772.80
027 0. 273.6C

AR

s B o BV o e W . ¥

crae s

St iE AT T

g~ hehan 000 L < ‘_

I
—
-
TA0 (AL b L) Lo

B PV VS 35 PR PUTIPS I YR P N

coooco oo

s I

Barg-Warner Carporanon |



e TN
LI . h .

f

S

m

-——y
4

T e B T e M s B

R
!

™

s

f T T e
1. . E_ri o l_\'-'\. N \
. _ Rt RO s U |
o ) e ‘ Emveonmen: sl beences Dreusn .
LT ' R 16550 H.gmiand Rood_ i
1644 =1,7C 0 1223 0.C2 0.827 . 274.30 51 Rt Aonge, Lowuand 0538
164  =1.70 326 ¢.02 0.87 275.36 52 41 34
164  =-1.7C 221 - 0.02 C.66 . 276.3C 51 41 21
1650 . -1.70  20C 0.02 0.66 277.Z0 51 41 31
: . FINMAL DFY GAS VCLLUIE 27€.1¢ :
. POPT £ 4
1700 =1.70 268 ¢.02 0.87 7€.10 44 40 36
1702, =1.7CG. 374 0.02 .87 27%.C: 45 41 €
1702 =1.70 237 0.02 0.87  27¢%.,0:2 49 a1 36
1704 =1.70 377 0.02 C.66 - 28G.CC 4% 41 37
1768 =1.70. 23] 0.02 c.66 - zg8l.6C 50 41 o 37
1710 ~1.70 231 0.02 0.87 282,50 51 41 37
1712 -1.70 332 0.02 G.27 282, 4¢€ 52 41 27
1714 =-1.70 222 . 0.02 0.66 284,4C 50 41 27
1714 . =1.70 233 . 0.02 0.66 285,30 - =0 41 37
1718, =1.70C 214 ¢ 0.02 C.&g7 266.20 Sl 41 -0 36
1720 =-1.70 211 -~ 0. 02 ¢.e7 287.2¢ . 51. 40. . - 36
1722 =1.,70: 214 0.02 .80 - 2€8.10 51 40 .. 37
3 ‘ FINAL DFY GaS VOLUME - 28E.%% ‘ i c
AVG CPIFICE DFCE . (1 520) : 0.7€12
TEMNE . OF METEF (CEGREES ®) : 505.2.
AVG. STATIC STX PFESS (IN H20) =1.7
 AVG STACY EBPESSUFE {(IN.EG.) 0 30.375. - -
TOTAL SAMPLING TINE TKIS SANELE : 96 | .
{ 2vG TEME CP STX CAE (CEGREES F) ': 793.7 | ¥
AVC VELCCITY HEAD (IN F20) 'z 0.0175
AVE VELGCITY (FFS) v: 8.67
DIPFETEF CF STACE (IN.) : 234
CFOSS-SECT AREFA OF STACY (SF) : 2%8.64
VCLUMETFIC FLOV OF STK,(DSCF/HP):-6139278
CONC. CF FILT. PART. IN STK (CGF/DSCF) : 0.0117
CCNC. OF FILT. PABT. IW STK (#/CSCF) = 1. 6857°E-06.
2 /up OF FILT. PART (DFY EBASIS) : 10.349% :
ISCVINETIC VARIATION (%) : 9¢.88
Lﬁ - o i

Barg-Warrar Cerporansa



L

s TR amus W vatin.

lv. ..J'

o B e B e

¢

et

% T

~ FFSULTS

"gCATF oF QPPPLIFC ”iﬁ"" ‘i'. L ;ﬂ;fh FEPFUAPV ¢l _JQECjHﬁth'

| vFLcciTY oF STacK GAS(FES) . . 8.67
| crROSS-STCTICNAL AFER COF. cTACK(':F) o 288UE

| FILTFF2RLE PAFICULATE. nISSIOv- FPTE

Emnmm :u Sprnees Cmacn

R C e mszunq-ww s
. I T L S Dmonkwqe Lmsan?o&c-s T
‘Errsciow TEQTIPC-Li S K] :

FCF S S o
URITEL 8§ PIES.’TEEL

' .31‘
2l
#

.?sprPLI G- otiﬁbc
. FUE KWFEF . .
;ﬁunxm DEscaszch

3 COKE - BIAST FUFNACE CAS

fq tHYSICPL ccnsrp 4TS

 TEMPFFATUFE CF cmpcw(r) St p”ﬁm;_- S 793,

VCLUMETFIC FLOW (CSCFE), - _ .;ﬁvf“ SER 5139278

 STATIC PP ==L°E(1\C”Fa ‘CF &20 1 ~'.|- Co -1.7
POISTUFE CCHTENT (8 YOLUME). - ‘ : 2--:-‘
MOLECULAR WEICHT CF. CTPCK c*s(q/ —IGLE DFY)
ISORINETIC FATIO(%)-

“/FCU
(CB/ECCE)

FILTEFAELE 1H‘-\F""..'.CULA--'I....‘C.C)I\.C.'E‘\‘TI-‘!*TI Hﬁ

FONT S A BRI W SOTS e I

PRSP EP g et e ST T e T Y

[ARETE A"

uete T o

Jorg-Watrer Corpararion




SR | 82
ey R . ‘ ‘ : b S
L . R - . . N . . ’ ) w.ﬁmzolw:iomsf:ﬂ -
C 145350 Figntand oo 5
- Boten Rovge. Lowsena 76228
, _
E . - . rcrrpcv SANPLIKG EATA FEDUCTICE
" : ‘ . FOP PEFEFNCE METHCD 5 1
_ Li\ UNITELC STFTFS . STEEL-
. GARY, INDIBNE -

'[; £3 COKE - BLAST FLF”PCE GAS

f .f"'OFEFA;CFS | ‘ : LANIEF - JCSEI
' DATE QF TUIS SAFPLE . FERFUAFY 01, 1928C°
' [: TCLAY S CATE S : FERFUAPY Zz1, 1980

=} RUN £ | 1 S
~ | FILE NAME : : : USTE36
{: ANEIEKT TE.DFFATUFE (DEC F) : 20
!  '_EAFOHETPIC PPESS.-(IN; FG.)' : 30,5
E GAS ANALYSIS AT SAMBLING FOIKT
C \ (DRY BASIS) -

Lt cABEoF'rLPXIDP : 13.3 15
| % CAPECH I'ONOXIDE : 0 -
: {; T OXYGENK : 5.7

1 & WITPOCEL‘ : 8l
‘| FOLECULAF WEIGFT. (CFY) : 30.35
-] 2 MOISTUPEITHIS FUY : 2.5
.1 & FMOIST. € SATUFATICE  : 100
[? 2 MLS OF 520 IN IMPINGEES : 18
N VT Inc=EA¢E CF SILICA CEL(G) : 6.2
‘Ej . VCLUME OF CGAS SPDﬁLE (DSCF) : 46.04
" ” FILTEFAELE DPFTICDLPTE Ty
[} WEIGHT INCBERASE OF FILTEPR(CRM) : 2 28 S00E-023
PFOEE FESILUI(Cl) . : 1.52800E-03
TCTAL MASS COF FFOBE SAMPLE (G) : 1
- | BLANK FESICUE(CX) : 0
[, | TOTAL ¥aSS OF ELANK(GM) : 1 g
. PFOBE CRTICH : 1.52800E-03 !‘
< | FILTER CATCE : 2.28S0CE- 03 “
f - - ) !
k- } PFOEE LEVCTE (IN) : 146 ¢
-} KCZZLE DIZFETEF (IN.) | : 0.507 ;-
£} orY GAS METEF COEFECTION FACTOF : 0.991 -
L.} PITOT TUEL CPLIE._COEF. | : 0.82 §
r 011lsu &
L N e

Borg-Warmet Corporanon




- il b St 7'

Lo

]

e

£ LD [T ET ED

ey

.=

-y
ced

-

C2

3o

£

a0

-

1 | _vftccfrvhf
& TEY® ©  HEAC - 'BFES
LE)(IN F20) (F)  (IF FIC)

——— ———--—-———_————-—————.—

C STACK |
CRCF

S C.eT7
o c.e7
- c.87 .
10,66
. 0.66.
- C.6E
087
oeLer
- CuBE
T C.66
Q.66
0,53

329
240
242 ... C.
336 1 G
348 0.
32 I
S

0

1518 -1.7¢
1520 -1.70
1522 =1.7¢
1824  =1.70
1526  =1,70
1528 -1.70

1830 -1.70
1532 -1.70 261
1834 --1.70,-‘355
1536 -1.70 364

1528 -1.70 262
. 1540 ¢ =1.70 203

qEQ

- i

POPT 22

—-n—----u-q.-_

oysv.
c.e7
0,87

©0.02
.o 00tz
33 - 6.C02 . 0,
240 - . 0.02 0 0.€7
340 . 0.02 C.87
t241 ST Q.02 0 GJ87
243 0 C.02 5 Q.66
241 0 0,020 C.66
249 .0 0.02 2 1 0.66:
3854 00,02 0.87
L 337 ‘\;‘o 02 .87
208 - 10,02 - C. ‘R0
' FIPAL cpv CAc VCLUrE-

-1,70
-1.70
-1.70
- =1.7¢
1558 =1.70
1600 =1.70°
1602 =1.76 .
1604 -1,70°
1606 =1.70
1608 =-1.70"
1610 =-1.70°
1612 =1.70

1520
1552
© 1354
123€

339
1334

L0200
.02 -
202
.02
JC02
L0200
.02

o240
338 o
~-1.70 335 ..
1€34  =-1,70 ~ 335 @
1636 . =1,70 °* 235" "o
1638 -1.70° 336 ¢
1840 - =1,70 337
1642 -~1.70 337

-1.70 "
-1.70°

1628
1830
1632

o= r==k=1 -
_*?ﬁ?QFTdijcrO:‘.-;:x
fe
-

‘GFIFICT

(1% E20)

- 248,

240
- 252,

‘ 255,
FILAL DRV CPQ VCLL“E C

:256

- 26C.,

Lz 6 4.
265

270
271
©991.

473

N " Ervionmienar Seances.Conyion.

| 16850 Hgmidnd Aoaa’ |
i Qo 9‘! F'-:- qe Lq;.. T_.;: 4.‘3.‘33-5

LPY GAS |
VCLULMEL nLET‘CLTTEl ILE.
(F73) (F) . (F) (FQ'

---n-.-—o--n-—--—-’_—_---;_——_-—————‘——l i —

TL

245,
246,
1247,

44
4G

2K

30
.15
.£9
251.¢80
7
61
45
28
68

"24¢

2512,
254,

256,

08
457 e8 .
"258.84
26C. 00

ea

G

€C

S0
30

» 30

20
17

2€1.
262.
263

267

1267.18
268.10
269.10

- 10 i " v , 4 .‘..:‘. ) B .._‘ '\ ‘

96 i
80,

.60

272,

L;*;*.';“:i.f@f¥’;ﬁd'

Borg "wr """."-‘f_‘Co-poranm -

R




I S —— —— - ' " T e
E L 1 . o b e i
" ‘ . R : . Enwronmental Se'w’v.-s Orewon L
| 1642 -1.7c 333 0.02.  0.87  27¢.50 51 ”ﬁ?;?ﬁfﬁtfi :
r 1246 -il76 3i¢ clea o o.e7 275,26 0 52 TATTROTIER
w1622 -1.7C 331 c.02 . 0.66 276.30 - 51 a1 a1
- 1650 - =1.7¢ 200 0.02  6.66 . 277,20 . s} = 41 31
[‘ FINAL CFY GRS VCLUME ' 27€.10 =
'7 ‘ POFT # 4
| L o o T . i
.1 1700 =-1.70 368 = G.02 6.87  278.10 44 &C 36
[7 1702 -1.70 374  0.02  0.87  27%.03 49 a1 3%
oL 1702 =1.70 377 0.02 0.87 -+ 279.03  4¢ 41 26
g 1704 =1.70 377 .02 ~ 0.86  28C.C0 - 49 41 37
T 1708 -1.7C 331 ~ 0.02 0.66 . 281.60 © 50 41 37 0}
L 1710 -1.7¢ 331 . 0.02 0.7 282,50 - =l 41 37
: 1712 =1.70 332 ~  -0.02 0.87 283,46 52 41 37
. 1714 =1.70 332 -0.02  0.66 284,40 @ S0 . 41 37
| [; 1716  =1.70- 333 (.02 0.66 285,30 = 5¢ 41 37.
e 1718  -1,70 314 - . 0.02 0.87 286.20 .51 41 3¢
| o 17200 -1.7¢ 311 - 0.C2 0.87 . z87.20 - 51 40, - 26
. -[;.‘ 1722 =1.70° 314 = 0.02 0.g0 . 282,1Cc & 51  4¢C 7
(LN FIﬂpL DRY GAS VCLUFE  288.%% - L =
'.;[:':AVC ORIFICE EFOF‘(IN.HZO) : 0.7812
- ") TEVMP OF METEF (DEGPEEIS P) .. : 505.2
-] 2ve. STATIC ST¥ PFESS. (IN EIO) -:=1.7
[: “AVG STACY PRESSUFE (IN HG.) : 30.375
. W} TCTAL SANMFLINC TIFE TEIS SANFLE : 96
. | AVC TEMP OF STX GAS (DECFLES R) : 793.7
1 ave vrLeerTy PrnL (1IN E20) : C.0175
L | AVG VELCCITY (FES) : 8.67
CIANETEF CF czpc« (I%.) : 234
.| CROSS-SFCT AFEA QF STACK (SF) : 298.64
;] VOLUMETRIC FLOCV GF STK (DSCE/ER): €135278
E: CONC. GF FILT. EART. IN STX (GR/LSCF) : 1.260C0E-03 i}
%4 | CONC. OF FILT. PART. IN STK (4/DSCF) : 1.£2803E-07
‘r;' ¢/ER CF FILT, FRFT (DFY BASIS) : 1.1222
B
'} ISOKINETIC VAFIATION (%) : 99.88
[ =.
- Qi {
f" c144co}
T e : C : N L O_l_ll.bo.%

~ Borg-Watner Corparenon




a— .

f

Y P

2ane T e T s Wi s T o Ml e B o

1 ISOKINETIC

| FILTEFABLE

. -

“E”ISCIC“ TECTINC

FCF $
o LrITEB STPTEQ STEEL
FESULTS E L
jfczrphzhc FETHGD - i
CRUE FUNEER, il
*erz E:SC’IPTION :#3

t._l

Dhysxc;L co,STAnfs‘
o CCOF . g
- STACK

'_DAIE CE cﬁrrLI*C

TEMPEFATUFE CF CT&CB(F)

VELCCITY COF ST2C¥. CAS(rPS) :

CFOSS-SECTICHAL 2FEA OF srpcw(cr)

VOLUMETPIC FLCW (GSCFE) - _

STATIC. BFESSUEE{INCEES CF h2O

NOISTUFE CONTENT(S VOLuzr) . - |

MOLECULAP VEICHT OF STACK GAS(# /r*NOLL,DPY)
FATIC(%) i

FIFICULATE: EﬁIS:ICW prr( /PCUF)

FAETICULATE _cc CELTFHTIC (GE /DSCF

FILTERAELE

.

e .16530 h.gnlonf.'ﬁn-:a
- Gty ﬁauqe Lovingna 704C4

CCKE

JO 35
99.88 'HVW
1. 1422‘ ST
1 ZOOOOE O?‘”f

S BLFST FURKACE GRS

j;;u“;

¢ g A BT I M T T T T RN T

<

Borg-Warner Corpdiancn




e U et T aaatd

e

F e Y Y ey

T e W s W s W s ot Wl e

1. CGARY,

.

K
. o - .
s | ot a W
oA ) ~ L
_ S ™
| I X

. UNITEC STATES
INCIANE
£3 CO¥E ELAST

STEEL

CPEFATCFS

§ CaTE OF TEIS SN PLE

TCLAY S . DATV~
EUN # S
- FILE NANE
AlIE IENT

_PPPCFETFIC_?CESS

TriﬁrnnTbrg

CAFECH DICXIDE

2 C

& CNFECH MONOXILE
& O¥YCGEN :

$ NITFGCEN

VOLECGLAR VEIGHT (TFY)
¢ FOISTUFE ‘TEIS EUH
3 FCIST. € SATUFATICH

STACK SANPLING DATA REDUCTICN

FCE REFERNCE METHOL §

EerAcE casS

(CEG F)
(IN.

s 51 sa #& 24 4% s

¢ FLS OF H20 IN IMPINCEERS
®T INCREASE OF SILICA GEL(G)
VCLUME OF GAS SAMPLE (CSCF)

19.8

7.7
72.5

31.47

3.13
1co

6 s a8 85 B4 23 B

JOSKI
02, 1
21,1

LANIER -
FEEPUAFRY
FEERUARY
2 ‘
USTE37

7

08G
080

30.44.

GAS BNALYSIS AT SANPLINC BOINT
(CRY EASIS)

19 :
12.2 -
45.34

el oo |

Emvnrenmensl Senaces Drauon

qobbd HigRiang Pood
Baran Rauge. Lowns-ang 70854

FILTERAELE PARTICULATE

WEICHT INCREASE QF FILTEF (CGRM) : 0.0121

FRCEE PESILCUE (GM). 1 0.0163

TCTAL VMASS OF BRCEBE SANFLE (GM) : 1

FLAME FESIDUE (CM) : 0

TGTAL ¥ASS QOF ELANK(GN) : 1

FPFCEE CATCH: ‘ 4+ 0.0163

FILTER CATCE '+ 0.0121

EPCRE LENCTE (IN) : 146

NOZZLE CIAKETER (IN.) 2 0.507

'DFY CAS FETEP CCRRECTIOE FACTGR : 0.991

PITCT TUBRL CALIE. COEF. : 0,82

: g 4__; - "

Borg-Wérner Cor#brgtlon _ vlilecUu



—

.--—-h
.3

L.

e Wl s

i

[

N
. gc‘,}g.‘\:}qkﬁéri.c,ozgordxﬁbn; '

1045
1047
S 104¢
1051
1653
1055

1cE°

‘1102
11CS
11¢7

1169
1111
1113

1117
111¢
1121
11232
1128

112¢
1131

1142
1144
1146
1148

1154

1115

1127

‘1057

1101 -

-1.60

340 o o2 d:aﬁ-

-1.60 _
:_335~-_ 002 - '0187

~1.6C
=1.60

-1.5C

3520

-1.60 .

-1.80
- =1.80
-1.60 ¢

360

=1.6C.

- =1.60
-=1.60
~1.600
—1,6C
=1,60
T =1,60"
-_;""1.60 3
=1.60
'—l.GGN
-1.6C -
-1. 60?

- 114G

- 1180
L1182 ¢

-1.60
~1.6C"

-1.60
-1.60C b

-1.60

-1.60"
-1.60:
-1.60"
-1.6G.

- =1.6C

331
S 231
- 332

233
T 333

2e0

123

335

ACY VELCCITY
E
)

CRIFICE
MEAD EFES CIOP
(I”.PAO) _(I\ HZG)

e vt e i

e Gz 0ise

-t

331

334

ODOoODOo0O00 00
> ! » k] - - - - ]
‘O' -
[N}
©
N
<

3327
343 0

FINZ _

o 0 02 __:‘,"]'0 HE
_QO 02 0w .66 -
eL.e2 G ET.

2630 00,02 1 0.66
266 - 0,02 0. 87

_171‘_] wo,oz . 0.87
373 :0.02 ;,"0 66*
375‘ W‘C.GZ R :

304.22

305.18
3¢6.15 -

1307.10
.307.¢%0
1308.78
30e.,. 70
310.50
311.30

DRY Ga§
VCLLNE
(E 3)

: :‘.. el
Y

———a

o Ermummml Semces u~1ym

| 14550 He gn rand feod

| ‘ Caton Rouge. Louscm?OdG&

TEIP TENE TF”P; 

ITLET CLTLET' IWF

(F) (F) ‘(F)j'

312.50 586

313.30 -

314.20

315.17

315.17
316,10
317.10
T217.90
. 318.72
C 319,70
°320.70C

321.55

322,40 L0
L..323,35 0 64
¢ 324.30 000

-1 325,30
326,25

——— i

361 .. 0.02 . ©0.87

369 c.020.87

372 . 0

368 0

232 o G — _

30 0;02'jja30 65
22/ o 0002 - ‘

221 0

-

‘;329.25 .
327.19
328,16

320,04
3"’0 00‘

330.87

C331.7%. 6
7 332,73

_imrarmT

Ll &5

T

TNl ToerraiTaLns”



——

o I e T s WO e B s i TR SO e W et I T et i B L P T P

-

~ Borg-Woarner Carparanon

- . 88
+ [__._._.._.." e "’...‘:.' -‘_'.:"'. “'.'."."..‘.".:.T X
I Emvronmento: Sevice) Drtuon B
. ‘ . ;:ssom;n;mnom -
1186  -1.6C 332 0.02 0.87  333.70 66 G ERTT ey T
1158  =1.60 222 - 0.c2 0.66 = 334,67 68 59 31,
ize0 o -l.60 332 ‘; c.02 0.6€ - 335.56 66 58 31
1202  =1.Ff0° 202 0.01 0.52 336.42 . 653 58 3l
o FINAL CFY GAS VCLUNE  337.21 : -
PCRT 2 4 -
121 =1.60 - 28§ 0.02 0.87 237.21 59 5< 32
12917 -1.60 361 . 0.02 .87 - 238,04 . 62 53 31
1219 -1.6C 269 = . 0.02 ¢.66. . 339.C0 €3 55 S 33
1221 -1.80 37¢ . 0.¢C2 0.66 = 335.20 63 56 31
1222 =-1.60 374  0.02° 0.87 ° 340.70 64 c5 34
1225 -1.6C 275 . 0.02 '0.87  341.67 64 5% 32
1227 -1.60 375 0.02 0.87  342.60 63 54 - 31
1229 - =1.60 7342 0,02 0.66 342,50 63 55 . .. 30
1231  -1.60 331 .. 0.02 6.66 . 344.35 . 83 54 31
12233 ~1.60 226 - 0.02 0.66 - 345.,2C - 63 54 .32 -
1233 -1.60  31g .. . 0. 02 0.87 . 348.20 . 63 54 - L300
1237 =1.60 . 200 . 0.02 .80 347.10 .63 54 - 31
. - ) -EINAL CRY CAS VCLUNE - 348.05 - = - IR
BVG CRIFICE CFCP (IN“HEC) : 0.7625
TEVP OF MLIEF (DECGEEES P) : S515. 3 ‘
AVC. STATIC STX PRESS (IN E20) :=1.6 -
BVG STACK PRESSURE (IN HC.) © 1 .30, 322‘
TOTAL SANFLING TIME THIS SEMELE : 96 '
AVG TENF OF STK CAS (DEGFEES F) = 798. 1 -
AVC VELCCITY ED2D (IN-F20) : 0.6172
| ave vercciTy (FPS) : 8,48
CIAMETEF. CF STACY (IN.) . : 234
 CPCSS-SECT AFEA OF STACK (SF) : 298.64
VOLUIMETPIC FLOV OF STK (DSCF/ER): 5924615
CONC, OF FILT. PAFT. IN STK (GR/DSCF) : 9.60000E-03
COKC. CF FILT. EART. IN STK (#/DSCF) : 1.3810SE-06
&/BP OF FILT. PART (DFY BZSIS) 8. 182
ISCKINETIC VAFIATION (%) : 101.93
| 3
oz - ST - ---_ollEU. "
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‘i;EzISSIQN
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FESULTS-
SP”PLIVC nEThcn
FUL, FUMBEF |

.“PFYSICFL COP
‘ CF
STPCK

O ot
o

?DATE OF cA“PLINC ‘
TEMPEPATURE CF cwch(t)
VELOCITY CF. STACK fnS(wp
CFOSS-SECTICYAL. AFER COF
VCLUMFTRIC FLCV(DSCEFY,
STATIC DFESSUPE (INCHES o
YOISTUFE CONTEMT (3% »oruvr)

=Tpcx(sw)

”70 T

ISCKIWETIC PATIO(%) j -

‘}gUbITEb STéTEs

oEIT DECCFIPTIOh‘ f

TESTING

-
TEZ
=

JuL

TAETSA

FEEbLPQV 02,;
o798, 1.
¥ £, 48
298, 641
q924615
=1.6",
3.13

‘| MOLECULAF WEIGHT CF: &7 PC Cﬁc(“/ -IGLE,DnYd

"FILTEFAEBLE PRFICULATE szSSIOL PATE( /LObr)
FILTEFD“LE PPFTICULATE COBCE\T?ATIOW(Cn/DSCF)

N Emronmm \:l Se-ncn Dr'- hon

F 16550 u.qn.@-.q Aeod

- Daton F\auqt Louw.no 70858

1
5

-3 COKE BLPST

1980

3. sooooa—o3f-**3@f

rURNAcE cas




ot o )
ra. ff- | i e— T T
o2 Vv A
I B [ o
| - 4 B
L STl T L LWl J

Enverpamentat Jewces Orawon

16550 thghtong Ruysct
Doxm Rouge. Loun-ang 70533

g Bl e

i STACK SiNPLING FATA PEDUCTION
FOR REFERNCE. FETHOD 3
< | ux1TED STATES STEEL
GrRv, TUDIAYVA-

'téoxz TLAST FUP¥ACE GAS

E‘_..__‘_:]
1t
[P
L]

cperrTORS LAKIER 4’J05§1] P -

DATE CF mwzs ¢PFFLE

o : ‘FEBFURKY (G2, 1980
bl Topay¥s DAT~ : FEEPUPPY 21, 1se0 .
~ f FRUN 2 v .2 ‘ ‘
) FILE MANME . USTE37
__[i ANMBIENT TELtEﬁATUPE (DEG F) : 7
I E}PCIETRIC DQE:S.”(IN_ FC ) : 30.44

-
3 CAS PNALYSIS AT cAVPLIhc Doxnm
R 3 : (CRY BACIS)
R
‘ % capvow DIO?IE: :+ 19.8 X
e ¢ CAREON :‘OLOXIDE : -0 Bl
Li 2 CYYGEN 7.7
_ } g NIT*ocnw : :°72.5
pq | MOLECULAR tFICnT (DRV) r 31.47
;{} ¢ MOISTUFE THIS BUN =~ @ 3.13
S 3 IOIST. @ SATURATICH : 100
: £}' ‘: MLS OF E20 IN IMPINCGEFS : 19
_ #T INCREASE CF SILICA CEL(G) : 12,2
;}.*_vonc'r OF. CAS SAIPLE (DSCF)+ s+ 45,34
Li FILTERABLL PPrTICULATE

€1 }  wEIGET INCREASE OF FILTEF (GFM) . 2.06400E-03
13 | proer pESIDUE(GM) ' : 1.1480CE-03
‘1 TeTAL rASS OF PROBE SAMPLE (GH) s 1 :
{E' REARY PESICEE (GLAmz (G i 9 -
ECEE CATCEHE S H A Vs ()
' ?I%% 2“2 %% Ex : 5 66§885—03
{i PPCEE LENGTH (IN). . 146
tb ] wozzie DIAVETER (IN.) : 0.507
‘ DRY GAS METEF CORRECTION FACTOR : 0.991
M { PITOT TUDE: CALIE. COEF.: : 1 0.82 iR
(i co D | .E
-t
IR o .E
L.J_- —r : : . ) ’ £ P
) K - e e = " ‘ —'—l‘lg_. - ‘:-i

Borg-Wétnér_Cérﬁororion T g . ———
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1 crocx

TINVE
(E.M)

—_——_————_—-q—-————— e i et et i

1047
- 1081

- 1055
1057

1101
1105

1109 -

1111
1113
1115
1117

1118 -

1121

1123

1125
1127

1129

1131

1140
1142

1144

1148

g5

1152
1154

1045 °
1o4e .

1053 -
103¢.
1103

1107

“STATIC

PFESS
(IN pZO)

_-1.60
-1.€0
-1.60

-1.60
~1.60
~1.60
_=1.60

- -1.60.

~=1,60

=1.€0
~1.60

~1.60
- -1.60
-1.60
-1.,60
.=1.60
' =1.60

-1.60

S-1.60
T -1.60

S =1.60°

=1.60

-1.60°

-1.60;

-1 so ﬂ;

=1.50"

-1.60
=1.60
_'1 . 6 0\

=1.60

RaT

STACK
CTEND

(F)

: 340:'”‘F
333 L
336 .

344

352
357
360 o
263

371
.373ﬂ"”

375

333

331

2331

2310
.332.; G
333
333
334
335

-+ 332

3610
69
‘372'ffd' .

3

,,:3°:ffﬂ 
331 .00 0.

Yh0,02 0 R.66

343._?j
200
FINAL DFY GAS VCLUKE

VELOCITY  OPIFICE.
- BEAL PRES DFOP
(Ih H20) . (IN E20)

#OPT

| —— e o —— —

0 7
_0 87
'O 66
:{W:u0355
0 0.466
cwr 20,87
066

ol
- - .0.66
0,02 - .80

FINAL DPV CPC VOLU‘EV‘.

CU9.02 0 0.87

1 0.02 - 0.87
0.02 - 0.66

0.02.° ‘f07&7:
.0.02 - 0.87

70,02 0.66
0,02 | 0.66
S eu02 - 0.66

“lo.02 0 0.87
‘-0'02-;ﬂ*-0 87
0,025 -0.80

OoOCO . oo o
s v e e
~ o gy Ay 3

304.22

307, 90
308, 7

.. 0.66  '31C.50
0.87. .
312,50

- 315.17
- 316.10
- 317,10 _
- 317.90 -

318,78

'322.40
323,35
324,30

132625

o J-A-' bu-!b-h-l“u

AbRY:GAS}; fﬁﬁﬁ‘w”
- VCLUME BWLET. CwmkH e
(RT3 (F) C(F)C (EI@

——-..---_——---—-_——--.-__————--—_— —--_-———--—-.-—-..-—- ..-—-- o

.

305.18 47
306,15
307.10

309. 7ﬂ
311.50
313.30

314, 20 '
315 17

219.70
320.70
321.55

325.30

‘326.25 5
327.19

328 16

[N Y e ils] \D

- LI - A‘
RN RN IV, B
WU n

b Dorg-Warner Corporation

e
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o

) ‘."‘ M .-« »a
I.J r-— r - r_—-t 3m
A S0
S s | . L T
Wl jise . -1.e0 232 g.oz o .0.877 33390 2R g g ey
: 3188 - -1.60 332 0.02 0.66 33467 - 68 .MiiﬂmeMJL
o ‘1200 0 -1.80. 332 0.02 - 0.66  335.56 66 Sarch G Lorrmorey 539
il 1202  -1.60 203 0.01 ~ 0.52 336.42 . 65 58" 31
E‘INAL DPY CGAS VCLUME 337.21 ¢ ‘ -
n
RN | PORT £ 4
Rk 121s -1.50 355 0.02- 0.87  337.21 - 3 55 32
{1217 -1.60 - 361 0.02 0.87  338.C4 ¢ 62 55 31
1| 1219 -1.60 359 0.02 0.66 332.00 63 55 33
L 1221 -1.60 370 0.02 0.66 339.80 63 - 56 31
i 1223 -1.60 374 0.02 0.87 = 340,70 . 64 S5 34
. 1225 =1.60 375 0.02 0.87 341.67 .. 64 55 32
i 1227 -1.60 375 0.02 0.87  342.60 . 63 e 31
W 1229 -l.80 342 0.02 0.66 343.50 = 63 55 . 30
' © 1231 -l.60 231 .. 0.02 0.66 344,35 63 54 31
.E}' 1233  -1.60. 326 0.02 0.66 345.20 .. ' 63 54 32
Y 1235 . -1.60 318 | 0.02 0.87 346.20 = 63 = 54 30
- 1237 -1.60 200 0.02 0.80 . 347.10 63 54 31
' g] - o FINAL DFY GAS VOLU¥E 348,05 - . S -
| ave OPIFICE CPOP (IN E20) : 0.7625
iy 1 TEMP OF METEP (CECREES R) ~: 515.3
=} avG. STALTIC ST¥ CRESS (IN H20) :-1.6 _
. '} BVC STACF POESSUFE (I HC.) - 30.322
1] TOTAL SAYPLING TIVE THIS SAMPLE : 96
it | ave TErP OF STX GAS (DECFEES R) : 798.1
| Avce VELOCITY EEAD (IV'HZO) : 0.0172
_ @j - AVG VELOCITY (FPS) : 8.48
‘R Y DIZMETER OF §TACY (IN.) : 234
"~} CrOSs-SECT AFER OF STACK (SF) = 298.64

1 VCLU‘?TPIC FLOY CF STK (DSCE/HP): 5924615

£33

CONC. OF FILT. PART. IN STK (GR/CSCF) : 1.00000E-03
| covc. oF rILT. DRRT. IN STK (#/DSCE) : 1.56195E-07
#/HR'OF FILT. PART (DFY EASIS) : 0.9253 \

[ N

ISOKINETIC VARIATION (3) : 101.93

s -
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CFESULTS

CCROSE-GRCTI DAl —Pﬁﬁ -)‘\3 [ -]w\:",f(._;! ):

pr1ESION fESTINc”V v . |
FOR | SRR Eﬂnﬁ?&“ﬁ‘ﬁ;‘@
“UNITED CTATES cTrEL Lo ‘
‘éArttiNc rrTPOD : 1
RUN MUMPER o2 SRR
URIT DEGCPIPTION ":#3 COKE BLAST FURNACE CAS

PFYSICPL 'CONSTANTS R
sggcx 'i'_?;‘ ;ﬁ;*”‘
| S FEBRUAPV 02, 1980
TerPeR Ac(m o T
VELCCITY OF sr.cw CAS(FF sy - |

DP"‘E CFE “:E..

PLING
TEVPEFATUFE CF ST

VCLUMETPIC FLCK (D qCl-'B)
STATIC PFESSU""’(II\CHFS CE' T-TZO

MOISTUFRE CONTENT (% VOLL“ £)

MOLECTLAR WEICHT OF STACK cnS(L/n OLE,DRY)

01Hc7

ISCTINETIC ZATICLE ) wp. prrads oy :
HEEis o @La%éeéwhm &(’&/‘E‘%C:) -.m ce-03

FILTEFA AELE

En\nfoﬂmm _Seﬁvcﬂ u-\nhm‘ oA
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™

STATES STEEL
CINDIARA
#2 COKE BLAST FUPVPCE GAS

UNITED
"GAPRY,

’_OPERATOPQ . '
| patE OF THIS CPDPLE

TODAY *S DATE
‘RUN . 2 _
FILF NAME - :
AMEIENT TEFPEPAT URE
BARcrETpIc P°ESS.

(CEG -F)
(IN._HG;)‘ B

L CAPECN DICXIRE

: 19.8
% CAFEON KONOXIDE : 0
$ COXYCGEN : 7.6
3 FITPCC?N . 72.6
MOLECULAF FEIGHT (DFY) 1:31.47
- ¢ MOISTUPE TFIS RUN = : 2.87
{ % MOIST. € SATURATION : 100
# MLS OF H20 IN IMPINGEPS

WT INCREASE OF SILICA GEL(Q)
VOLUNE OF GAS SAHPLE (DSCF)

\_

Emironmental s.uacn Cenion

14550 Hgmondg Rocd -
Dqtun Rouge, Lonntarn 7('.‘&36

' STACK SAMELING DATA EECUCTION
- 'FOR BEFERNCE METHCD S

LANIER - JOSEI
FEBRUARY 02, 1980
FEBRUARY 21, 1980
3. . L
_USTE 38

15

30,44

s 40 Ba 43 e 24 W}

GAS ANALYSIS aT SANELIYC °OIhT

(DRY BASISY)

20
9.6
45.66

FILTERABLE DAHTICULA”E

FEICHT INCREASE OF FILT:F(CRM) 3 8.800005-03‘
PPCEE FESIDUE (GM) : 0.0191
TOTAL MASS OF FROBE SAMPLE (GM) : 1

BLANK RESIDUE (GM) s 0

TOTAL MASE OF BLANK(GM) : 1

PRCEBE CATCH -+ 00,0191
FILTER CATCH : 8.8C000E-03
' PROPE' LENGTH (IN) : 146

NOZZLE CTIAMETER (IN.) : : 0.507

CRY -GAS: MCTEF CCPFECTICN FaCTCF : 0.991
PITOT TUEE CALIS. CCEF. : 0.82 5];14110

Borg.w_cﬁéncr Cerporaiion | - e =
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CLOCE -

} TIVFE

A{F.M)

STATIC
" PRESS

STACK.
CTENP

VELOCTITY
FFAD

| ORIFICE
PFES DFOP

DPY GAS
 VOLUME
(F73)

A YTy LT

i

1

4 ¥

Fo Y

s lasine il lanlaslanlanlanlals

1450

- 1452

-'1454'1'
- . 14586 -
. 1458

1500

1502
T 1504

1506
1508

1510
1512

1516
1518
1520
1522
1524
1526

1528

1530

1532

1534

1536

1538

1546

1548

1550 -

1552
1554
1556

1558
‘1600 .-

(IN'E20)

-1.60.
=1,60"
-1.60
-1.60
- =1.,80"
- =1,60"
- =1.60

-1.60
. =1,80
- =1.60-
-1.60
-1.60

‘1!600"
-1.60
.~=1.60

. =1.60
. =1.60 "
- =1.60"
T -1.60
=1.60-
“—1h50ﬁ.
=1.60
-1.60
_1:u'6 0

~L.60 -
.. =1.60,
- =1.860
-1.60
=-1.60
- -1,60

_-l 6.0

F361.
363
365
367 .
370
363 -
1332 o b
329
228
27
317

203

268 .
FINAL DFY cac VOLUME

3667
343
330
3¢
331
© 331

( IN I'TZO) :

1.0.02

oo 0e02
0.02
10.02
Q.02
“oL02

0.02

L0002
a1 0402
. 0.02 K
g]pO 02
0020200
FINA_ﬁDPV CAS VOLLLE

CL0.02 ¢
L0402

ol 0 '.f02 '
0,02
L 0.02 L
0,02

. 0,02 -
oi02
o0.02 0
f0.02
Q.02 -

| ——

20,02 00,8
©0.02 . 0.
S0.02
T0.02
0.02.

(N ¥20)

201

i — -t

10;87';_
- 0.87 . 3
. 0.66
0087
0,66
. 0.66
0. 37_“
0,66
1 0.66
0.87
. 0.87
0.78

2

:0;87

0.87

T0.87
- 0.66 3
- 0.66
0.87
0.66
- 0.66
- 0.87-
.0.87“_
0. 66T.;
0L78

. O.szi ' 1.‘.=

.42 ERERE.3 - A
n37»‘.' 49

.23
.18

.15
.99

.85-._
.81 -
687,

.32‘

.48
.48

l42

W42
.40
36
34
22

29 _Hf[“ ”
g6
R B
66
61

46 .

437‘£;L_M““

.40
<35
31

.29 Y
SIS s
98: ’ =
84S
79m.g;ﬁ

Berg-Warner Carpoconqn oo

. _‘.‘46550)4;-‘“% T 1
S Gatmﬂcuqe Lousw 70606 :
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T ,3 . _ o 2"
B :_:. . . - ‘:. - - . . - - . .. o -‘ o iy . :'.__“ " - . - .. - . . -'.1!'“
ey 4 T ‘ : o . - o - B AR . A A .
. ' S : . Y s
1 1 . o : : . ) E".J...‘.‘Z".'"i""-.".‘..“'""',“‘.l
i ~' . ‘ Eriranmentai semcuowwn
Li . Lo I o P 18856 MG Read ZE
= e s : . % Daten Reuge. Lowswena ‘ceud r
vl 1602 -1.60 332 - o0.02  ©c.66 377.76 58 48 35
o} 1604 ~1.60: 332 . 0.02 0.87 :378.863 = :B 48 - 5
| 1loos - -1.60 332 0.02 ~ 0.87 379.59% . s& 48 35
1 1s0e -1.60 198 0.01 . 0.52 380.36 - 58 48 35
) . FINAL DFY GAS VOLUME 381.35 | . ‘
'.{} PORT # 4
4 - —————
'l 1615 -1.s¢ 368  0.02 0.87 381.35 | 54 47 31
Wt 1617 -1.60 338 0.02 . 0.87 382.28 56 47 . 32
! 161 -1.60 361 0.02. ~ 0.66 383.20 36 48 - 33
) 1621 -1.60- .367 - 0.02 0.66 . 384.05 = 56 48 34
i | 1623 -1.60 367 - 0.02 0.66 ~.385.00 . 57 48 38
'y 1625 -1.60 368  0.02 0.87 . 386.00 . 58 48 35
IR 1627 -1.60 . 268§ = 0.02 0.27 . 386.92 . 57 48 35
1 1629 =1.60 345 - 0.02 0.87 . 387.89 . 57 47 35
- =1 1631  -1.60° 328 - .0.02 0.66. 388.85 - 56 - 48 35
'y 1632 - -1.60 325 . 0.02 0.66 389.70 - 5§ - 47 32
Sk 1635 -1.6G .323. 7. 0.02 0.66 390.52 . - 55 47 .. 36
4t 1637 -1.60. 330 . 0.02  ©0.80 351.35 - .56 46 . 31
f? . FINAL DRY GAS VOLUME = 392.30 . “ S
o | | o | o
s | AVG CRIFICE CFOP. (IN H20) : 0.77
-} . TEMP. OF METER (DEGREES R) : 511.8°
AVG., STATIC STE ERESS (IN H20) =:=1.6 - -
-{ AVGC STACF PRESSURE (IN HCG.) C: 3003220
- F7 | TOTAL SAMPLING TIME THIS SAMPLE : 96 -
- {i] ave TEMP OF STK GAS (DEGREES R) : 799.7
{ AVG VELGCITY #EAD (IN H20) : 0.0172
_ { AVG VELCCITY (FPS) : 8,49
[. DIAMETEF CF STACK (IN.) : 234
| CROSS-SECT AREA OF STACK (SF) & 298.64
r1 | VOLUMETRIC FLCW OF STK (DSCF/HR): 5927158
‘4 CONC. OF FILT. PART. IN STE (GR/DSCF) : 9.40000E-03
g5 | come. oF FILT. PAPT. IN STK (f/DSCF) : 1. 34723E- 06
i $/HR OF FILT. PART (DRY BASIS) : 7. 9852 |
[?. ISOKINETIC VAFIATION (%) : 102.61
A
|
L
N L . =_ ._;l'
iy aong!erﬁgr'fc'or';“:;rqﬂbd = e : = I r— : 5112_{5}
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| RESULTS

| DATE: OF savPLING P‘zi-“fv,-ﬂ_;ﬁ;ffﬁglﬁ FEBRUAPY 025
 TEMPEPATURE OF STACK(PR) . 531 I T -2

| MODFCULAR WEICET OF ST TACK CAS(‘/*—

yL¥ 3=~:i::_.y;_:__7w:

- VOLUMETFIC ~LCV(DSQFEyQL S 5927
' STATIC PPESSURE(INCEES OF 20 B -1.6

A ‘
‘EI'MlQr\rHeﬂt_ semwsumson L

. 1¢550 Hg-lanﬂ Roegd. |
S Bn Col Rouge Lou :ono TO&ud

 &ErIé=IoN TESTILC
. jFCP R :
 ;0&1TED srhTE= =TrEL

T e s

';_" -

SN'PLII'C I‘E'I.‘:CD D3
RUI\‘NUD“’EF o F 13 ; '
UNIT DE:CPIPTION :#3 CORE ELACT FLRhPC"' C?—S

PPYSICAL CONSTAh
N
STACF

VELCCITY OF CTHCK GAS(FPS) '”“‘kﬁ L 8.4
CFOSS-SECTICNAL ARER-OF| S Acx(ss) R 298 .64:
158

MOISTUFE CO\‘T”PT(‘?: \/OI.UE“-') T : 2,97
'OLE DFV) - 210 47
ISORINETIC PA"T‘IO(%) T 102. 61‘
FILTEPAPLE PAPICELATE ET-‘ISSIO\ PTE("'/HGUP) 7..?52
FILTEFAELE, DAPTICULATE’ CCI\CEN;PATIOI\(CR’/BSC:) : 9.400005'.—03

S A i P SR &
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_" . Enwoﬂmmlol Somcm Oresion . ) 3
: 163530 H.qh!ondﬂ-cod .-
h:aﬂﬁ\nuqc Lou-»ano?m
B STACK SANPLING DATA REDUCTICN
n FOR REFERNCE METHOD S
a4 |
4.} UMITED STATES STEEL
=~ | GARY, INDIANA o -
T~ %32 CO‘(-E' BLAST E‘UBNACE GAS
~J | operatoss : LANIER - JOSHI
'} pATE .OF TEIS sa"vLE : FERRUARY 02, 1380
"" .: TODAY 'S T‘ATF : : FEEFUARY 21, 198C i
3] rRuw # 2 3 B
| Fire nanz : USTE38
r | AFETENT TEMPEPATURE (DEG F) : 15
Ly EAFONETRIC ppass. (IN “EG.) :“30444_
i}f?' GAS ANALYSIS AT SAKSLING POINT

% CARBON DICXIDE

3 EZj‘Em'

. VCLUME OF _C'AQ SA"PLE (DSCF)

'F‘-EIGHT INC:&EASE OF FILTER(GRM)

(DRY BASIS)

: 19.8
$ CAPEON MOKOXIDE : 0
{ & ox¥gen. : : 7.6
©% NITROGENW : 72.6
MOLECULAF zFIc:T (DPY) 31,47
% MOISTUFE THIS RUN : 2.97
R HOIST._e QATURATIOU " 100
g NLS'OF on”rv IMPINGERS = . 1 20
T INCFEASE OF SILICA CEL(G) 't 9.6 |
: 45, 66

FILTEPPBLE PARTI CULATE

- : 2., 594003—03
E}"PPOBE RESIDUE (GM) : 7.30000E-04
™ 1 TOTAL MASS OF PRCBE SAMPLE (GM) : 1 |
ELANK RESIDUE (GM) 3 0
_i] TOTAL MASS OF BLANK(GM) + 1
" PROBRE: CATCH '+ 7.30000E-04
_ FILTER CATCH . .% 2.59400E-03
;} 'PROBE LENGTH (IN) : 146
MOZZLE CIAMETER (IN.) : 0.507
» | DRY GAS METER CORRECTION FACTOR : 0.991
:] PITOT TUBE CALIB. COEF. :.0.82
. |
H 011212
g ' _ _ — -

J Borg Warnr Corpomnon o
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CLoCK
PAp
'U[)W

1452

. 1454

1456
1458
1500

1504
1506

STATIC STACK VEL“CITY

PRESS

(I‘

.. 1450

P2C)ﬁ_

.TE'P  'EEAC  FRES CFOP
(£ (I8 H20) | (IN H20)

-1.860

-1.60C

- =1.60

-1.60"

- 1502

-1.80
-1.60
-1.60

- . =1.60

1508

1510
1512

1516
1318

1520
1524

1530
1532

1534

1536

1522 ¢

1526
1528

1538

- 1546
1548

1550
1552

1554
1556
1558
1660

-1.60
-1.60

-1.60

-1.60 -
-1.60"
=1.60.
~1.60 .
=1.60"
-1.60"
-1.60"
=1.80
=1.60"
-1.60
=1.60.
=1.60 _
' o FINAL DRY CAS VOLUI!E' .

~1.60
-1.60
'=1.60
_l 6 Q;::.
-1.60:
-1.60
S =1.60 23
-1.60.-

- 0.87
0.87
S 0466
v 0,87

361 .0 0.
353. T
365110,
367
370
363 -
332700
3290
. ‘328‘ AR :

321;

317
1203 : ‘ | w78
FINAL DFY CAS VOLUi B

PORT 2

———-———

361 i,ﬁQ.OZ‘f;‘ Q:&TL
S 354, 00,02 ¢ 0 0.87
341 .,.0.02° .. 0,87
367 . 0,02 . 0.68
‘345 .. 0.02 . 0.66
382 0.02 .. 0,87
356 .....0.02 ' 0.66
© 360 0;02'T¢’\0 66
361 - 0 0.02 0.87
]3621~r?j0,02_@? 0.87
365 - 0.02- ' 0.686
268 . 0.02 1 0478

PORT t3
366',1fp0g025‘wV 0;87;
343 5 00.02 . 0.87
330 000,02 0,87
o329 .00 " 0.86.
329 0. 0.66
1331 0.
31

dRiFICE

‘CRY GAS

chqu

(F 3>_f

348 .42

349

359.
« 40
61.36
- 362,
363,
364.
.364. c 58
.86f e

360
361

365

366,
367,
. 368,
369,
370.

- 370.
371,
: _372
373,
374,
+374
7 - 375,
7 376,

.37
350.
351,
S 352,
- 352.
h'j353-
- 354.
66 . 355,
7. 356
7 357.
- 358,
. 359.

33
18
15
99
85
81
67

052‘..

48
48
42

42

34
22
05"
99

s
61

46
37 -

40

35
31

29
15

.92 .

84
79
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332 . 0.02  0.66. 377.76. & 58

60 _
60 332 ~ 0.02 - 0.87 378463 58
.60 332 0.02 . 0.87 . 379.59 . 58
.60 19% 0.01 0.52 380 56 58

PORT % 4

.60 368 0.02 0.87 381.35 . 54
.60 358 °  0.02  0.87 . 282,28 56
.60 3281 0.02 0.66 383,20 56
60 367 0.02 0.66- . 384.05 : 56
.6C 367 0.02  0.66  385.GC 57
.60 368 0.02 0.87 - 386.GC 58
.60 - 268 . 0.02 0.87 386.%2 . 57
-1.60 . 345 - - 0.02 - 0.87 387.8% .. 57
.60 328 - 0.02  0.66 . 388.85 : 56
-1.66 325: . 0.02 0.66  389.70 . 56
-1.60 323 - 0.02 0.66 ' 390.52 .- 55
-1.60 330: . 0.C2 0.80 391.35 56

:FIHPL 'DRY GAS VOLUME . 392.30

. ave CFIFICE DFOP (Iw B20) : 0.77
"TENME OF METEPR (CEGRZIES R) : 51%.8
AVG, STATIC STE.PRESS (IN H20) :=1.6 . .
AVC “ETECE PPESSUPE (IN BEG.) : 30,322

'_'TOTPL SAMPLING TIME THIS SAMPLE : 9€
AVG . TEMP COF STX GRS (D“CUE“S R)

1 79¢92.7 .
1 AVC VELCCITY EEAD (IN H20) : 0.0172-
" AVG. VELQCITY (FPS) : 8.49
CIAMETER OF STACEK (IN:) : 234
| CROSS-SECT AFPEA OF ETACK (SF) : 298.64

| .VCLU&FTPIC FLCU:OF-STK (DSCF/HP) 5927158

Conc. OF FILT. PART. IN STK (GR/DSCF) : 1.10000E-03
CONC. -OF FILT. PART. IN STK (%/DSCF) : 1.60509E-07
i/HR OF FILT. PART (DRY BASIS) : 0.9513 .

ISORINETIC VARIATION (%) : 162.61

t
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Lo = -4
u;:::::_"rtﬁﬁﬂ

s v ezt Sennced Ascn.

1 Qé:g

nq:‘,;.tﬂmge Loy M .

47

47
48

48
48

48
48
47

48

47

47

4§

F--\lgndﬂ.e_\_aa a :

611214 |

L : I  _1 ‘;"':'?"?r--;ﬁ' | o _ _ R



s

oot Y b I o [ B B e

!

£

,L:ﬁ "

| SouT iy

: ﬁTEmIss1oN TESTING
FQRe '
fﬁUNITED STATES STEEL'

E
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16550 H-gnm Fam :‘ ‘
’ :Dqtm Rouge, l.ou.mne .oeoa

{ resuLrs S S
_ SAhPLIhG bETPOD o : 1

- RUN NUMEER ", .. .. "33" T T

fUNIT DPSCRIPTION . v#3 COKE BLAST FUEMACE CAS =

PFYSICAL CONSTA\J'IS
STACK

'.DATE OF SAMDLING AL
. PEMFERATUFRE o: STACK(F) -
CVELOCITY COF STACK CAc(FDS) T
 CROSS-SECTI “PL AREA OF STACK(Sr)
VCLUMETPIC FLCYW(DSCFE). | =
“STATIC PFESSUFE(INCEES OF H2O
MCISTURE CONTENT(% VOLLME) ° o
MOLECULZP WEIGHT OF =Tacx ‘GAS (% /‘—FOL DRY)
ISOKINETIC RATIC (%) -
FILTERARLE °AFTCGLATE ’IISSIGN RAT;{*/HCUn)
FILTERAELE PAR“ICJLATE c NCENTRATICN (GR/DSCF)
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GRAVIMETRIC ANALYSIS BREAKDOWN - FRONT CATCH'
(ALL WEIGHTS ARE NET, CORRECTED FOR BLANKS)
BATTERY NUMBER THREE COKE OVEN GAS

FILTER
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- )
1 ~ S y -

. -1
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o TOTAL
PROBE WASH - FRONT
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BATTERY NUHBER THREE CORE OVEN GAS '
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TOTAL FRONT - SULFATES . = HINUS SULfaTES
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GRAVIMETRIC  NALYsIs BREARDOVN ZITOTAL CATCH
(ALL WEIGHTS ARE NET, “CORRECTED FOR BLANk) -
BATTERY NUMBER THREE BLAST FURNACE GAS

TOTAL CATCH

. L . ; v Mmmﬁn gﬂm-r-tﬁcivl:li

- GAS STACK
CRUN__# L
Blast furance

. _o.03520  0.003817 . 0.03138

2 . 0.02840 . 0.003212 0.02519

3 R 001079 0.003326 0 . 0.007466
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EMISSION TEZSTING

FOR
U. S.- STEEL
'Eduibmént
Szmpling Train: NAPP? 21/Lear-Siegler PM100
Orsatéﬁalyze:: Burrell Industro Gas Analyzer Model

- The stack szmpling system consists of two major

_gnita‘-‘the.coqtzol‘unlt and. the sampling train unit,

3:e1ectr1ca ly and pneumat 1lv‘c0ﬁnectec by an unbz"ﬁal~

¢czq,__The s;nallng trazn unit can be brcken down
three sub-uniés: (1)_the probe;with a‘héated_pyrex-ling:;
(2) uhe hot box assaﬂblv therros;a i 2lly controiled'?o
nai‘ ned 250°f durlng the ScﬂDWlné; and (3) the coldj
bok‘assemnly to hqld four :00_m1 class lnmzﬁgers 1n an
ice bath. I

____;:hé'-cohttol ~unit contains -gaugés .and meters to.
measure - all paramaters_-‘necessa:YL.wfor -‘sémgling
'__calgulationsr__A dry - gas meter. (recenhly calibrated to
.ggahsveéifiéations) is used to measure'the-volume of

- sample removed from the stack. - A thermometer or

thermocouple on the inlet and exit sides of the meter are
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