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I.

NTRODUCTIQ

Three tests for particulate emissions and opacity were performed at the
"C" Coke Oven Combustion Stack on July 1, 1986. The survey was
conducted to fulfill requirements of operating condition 2d of
Installation Permit No. C-6562 issued to Rouge Steel Company on

December 10, 1984, Results of the test program are included herein.

The survey was performed by the Ford Motor Company Stationary Source
Environmental Control Office. Opacity readings were made by Mr.
D. O'Connor of Rouge Steel. The test was witnessed by Messrs.

S. Drielick, M. Farrell, and R, Niemi from the Wayne County APCD.

All testing was performed during active periods when ovens in the
battery were being pushed and charged. TIncluded with the report are
operating data Pertaining to each test and analysis of the enriched

blast furnace gas used to heat the ovens.




II,

On each side of 4 byproduct oven wall is a gas flye, Fuel gas is fireg
°n one side of the wall at a time. The other side is used to direct
exhaust flue gas into a regenerator. The Tegenerator acts to preheat

both combugtion alr and fuel Ea8s. Every half hour the direction of

"ce Battery includes 63 coking chambers, During the survey all ¢3
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I1I.  SUMMARY

Periods.

TABLE 1

SUMMARY OF RESULTS
"C" COKE OVEN COMBUSTION STACK
PARTICULATE COMPLIANCE SURVEY
JULY 1, 1986

PARTICULATE EMISSIONS

Mass Flow rate

Concentration
-Stack Conditiong
-Std, Conditjiong

Lb/Hr

.007
-012

GR/ACF
GR/DSCF

EXHAUST Gas

Flow rate

-Stack Conditions 77,600 ACTFM

-8td, Conditiong 44,400 DSCFM
Temperature 347 °F
Moisture 10,4 $
Excess aAip 48.6 %

OPERATING DATA UNITS
En. Blast Furnace Qas

-Integrator Flow 1,279,000 CFH

-Recorder Floy 1,285,000 CFH

*BTU Content 11s BTU/CF
Ovens Pushed/charged 5

pPer Test




Iv. RESULTS

The individual test resultg from thig

SUrvey are presented In the
tables which follow. The tables aye listed below by ticle,

TABLE NO, TITLE
Ir Stack Gas Velocity and Flow Resules
ITI Particulate Sampling Resulrs
IV

Individua] Test Avg, . Heater Rooq Data



PHYSICAL BaTA

DATE OF TEST
TIME OF TEST

NUNBER OF TRAVERSE P
PITOT TUBE COEFFICIEN

MEASURED DATA
--h;;;;;E;;;E PRESSURE
STACK DIAMETER
STACK STATIC PRESSURE
STACK GAS TEMPERATURE
VOLUME X C02
VOLUME 2 n2
VOLUNE ¥ D

VOLUNE 2 N2

CALCULATED DATA

--.;;;E;-E;;-;;ESSURE
MOISTURE
EXCESS AIR
DRY MOLECULAR WEICHT
MET MOLECULAR WEIGHT
AVERACE 50. ROOT oF v
STACK CROSS SECTIoNaL
STACK GAS vELOCITY -
STACK CAS VELOCITY -
STACK CAS FLOW - STAC
STACK CAS FLON - DRY
STACX GAS FLON - weET

Table I1I

“C* COMBUSTION STACK-COMPLIANCE TESTS

STACK GAS VELOCITY AND FLOW RESULTS

UNITS

START
FINISH

INTS
T

INCHES HG
INCHES
INCHES W20
DEC F

DRY BASIS
DRY BASIS
DRY BAS1S
DRY BASIS

INCHES HC
VOLUME X
Z
LB/LE-MOLE
LE/LB-MOLE
ELOCITY PRESSURE IN. H2Q#s,5
AREA £0. f1,
STACK COND., FT/NIn
STD. COND. FT/HIN
K COND. ACFN
§TD. cowp, DSCFu
STD. COWD, WSCFM

7-1-B4
0708
1043

12

0.78

TEST NUMBER

7-1-86

1232
1333

12

0.79

76,8

29.19
10.4
53.2

31.14

<7.77

0,199

95.03
777,
496,

73800,
42200,
47100.

7-1-86

1425
1531

6.78

29.18
132,0
-0.58
- 351,
19.0
4.0
).0

77.0

29.14
18.7
42.3

31.20

29.78

0.214

95.03
825,
524,

78500,
44400,
49800,

AVERAGE

347,
16.5
4.5
0.8
7.8

%.4
31.14
29.78.
0.21)

817,
sa1,
77680,
44400,
49508,




Table III
*C* COMBUSTION STACK-COMPLIANCE TESTS
PARTICULATE SAMPLING RESULTS

TEST NUMBER
UNITS 1 2 3 AVERAGE
PHYSICAL DATA
“-I;;';;;F“;EST 7-1-86 7-1-84 7-1-86
TIME OF TEST START 0708 1222 1425
FINISH 1043 1333 1534
NOZZLE DIAMETER INCHES 0.5060 0.5000 0.5000
MEASURED DATA
‘—-E;E;E;-;;NPLE VOLYME Cu. FT. 39.6800 36,267 38.768
AVERAGE METER TEMPERATURE DEC F 66.0 71.4 77.3
METER CORRECTION FACTOR 1.0020 1.902¢0 1.0020
AVERAGE ORIFICE PRESSURE DROP INCHES W20 1.59 1.29 1.48
VOLUME OF H20 CONDENSATE ML 76.4 74.0 83.0
WEIGHT OF Hzo ADSORBED CRAMS 15.6 12.8 12.1
TOTAL SAMPLE TIKE : HINUTES &0.0 &0.0 40,48
PROBE WASH WEIGHT GRANS 0.0274 0.9275 8.0109
WEIGHT, FILTER CATCH CRAMS 0.007s 0.0099 0.0052
CALCULATED BATA
--‘;E;E;Eg-;A;;LE VOLUNE - STD, COND. Cu. FT. 39,268 35,375 37.361
TOTAL SAMPLE CORR. voL, - STD. COND, Cu, FT, 43,766 39.472 41.849
TOTAL PARTICULATE WEIGHT GRANS 0.0350 0.8374 6.0161
PARTICULATE cone. - STACK COND, GR/ACF 0.00793  8,00933 . 04377  0.00701
PMTlCULﬂTE CONC. - WET STD. COND. GR/WSCF 0.8124 0.0146 0.00594 6.8110
PARTICULATE FLOW RATE LE/HR 5.47 5.69 2.52 4,63
NOZZLE AREA §G. fF1, 0.001364 0.001354 0.081364
160KINETIC RATIO Z 98.2 97.3 92.7 9.7

STANDARD CONNI‘ID“S: 68 DEG F AND 29 92 IN

b bk
+ 4+




TABLE 1V

INDIVIDUAL TEST AVERAGES

"C" COKE OVEN HEATER ROOM DATA
JULY 1, 1986
OPERATING PARAMETERS UNITS T-1 T-2 T-3

Number of Ovens Pushed 4 6 5
Number of Ovens Charged 5 6 5
Avg, Weight of Coal Charge [h-7 35,200 35,300 35,300
En. Blast Furnace Gas

-Integrator Flow CFH 1,279,000 | 1,278,000 | 1,280,000

-Recorder Flow CFH 1,308,000 | 1,264,000 1,284,000

-BTU Content BTU/CF 116 116 116
Waste Heat Flue-Pusher Side

-Temperature oF 370 375 370

~-0Oxygen % 2.0 2,7 2.2

-Pressure mn H,0 -17.8 -17.7 -17.9
Waste Heat Flue-Coke Side

-Temperature of 357 363 360

-Oxygen % 2.8 3.2 3.1

-Pressure mm Hp0 -16.3 -15.9 -16.2




ISCus

Three Particulate tests vere performed on the "C" Combustion Stack on

July 1, 1986, Emission resules varied from 2.5 ¢q 3.9 1b/hr, or

captured on the filter, and the temaining 73 percent was from the
nozzle and Probe wagh. Residue from the evaporation of the
nozzle/probe wash consigted of brownish-yellow liquid in the bottom

of the EVaporating digh.

In an attempt to determine the Composition of the residue, distilled
Vater was added to the €vaporating dish, gapng the water - soluble
Portion of the Temains wag analyzed by ion chromatography. As

€xpected, 80, was g I3 jor tomponent of the residue, It was not

Emission testing wag Performed withour incident. a¢ least 30 cubic
feet of exhaust gas wag Ssampled during each test, all Sampling train

leak-checkg were within the 0.02 c¢fm allowab]e limie, gng isokinetie




APP IX A

LOCATION oF SAMPLING PORTS AND POINTS
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AEPENDIX A

LOCATION OF SAMPLINC PORTS AND POINTS

Figures 2 and 3 which follow show the locations of the sampling ports
and points for the n"c* Combustion Stack. This location is more thap
eight duct diameters upstream and more than two diameters dowmnstreap

from the nearest flow disturbances as shown in Figure 2.

Figure 3 shows the telative location of the twelve sampling points used
for this survey, Twelve points equals the number required for &
sampling location of this configuration according to the

September 30, 1983 Federal Register.

11




Figure 2
Location of Sampling Ports
"C" Coke Oven Combustion Stack
Rouge Steel Company

4
225"
4 3 I
100"
Y ‘ Ground Level
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Figure 3
Location of Sampling Pointg
"C" Coke Oven Combustion Stack

Rouge Steel Company

Sample Distance from
Point No, Stack Wall (In.)
1 5-3/4
2 19-1/4
3 39-1/8

13




APPENDIX B

SAMPLING PROCEDURES
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APPENDTX B

SAMPLING PROCEDURES

Three complete testg are run over ap eight-hour period, During each
test the following Parameters are Deasured:

©  Exhaust gag velocity and flow

0  Exhaust gag temperature

¢ Moisture content of exhaust gas

© Partieculate flowrate

©  Exhaust gag Composition

The sampling train used in thig Survey appears in Figure 4, ag shown,
the front half consists of 4 Stainless stee] nozzle, glass probe liper,
¢yelone bypass, and , 110mm glags fiber filter. This portion of the

train is heated to & Daximum temperatyre of 250°F + 250p,

The tondenser Portion of the train consiscg of four Plastie

"lmpingers~, connected in gerjeg with Tygon tubing, placed in an jice

15
*CFR Part 60, Subpart 4, Appendix A . Reference Methods
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bath. The first two contain 150 ml distilled water, the third isg empty
and the fourth containg approximately 200 grams of preweighed silics

gel.

The dry, filtered exhaust gas exits the condenser section and goes to
the metering portion of the sampling train. This consists of a
leakless vacuum pump, dry gas meter and orifice. After exiting the
orifice, the sample gas is split into two streams. One portion of the
Bas goes to a Previously evacuated bag to be analyzed at the end of the
test as an integrated Orsat sample. The second stream is analyzed'
Instantaneously on 4 Sybron/Taylor Model 0A 570 portable oxygen meter.

Oxygen readings are recorded at each sampling point.

Six thermocouples are located throughout the sampling train as shown in
Figure 4, They are connected te a multipoint Potentiometer with
digital readout, mounteq on the face of the meter box. Also on the
face of the box is a twin-tube manometer which jis used in measuring

stack velocity pressures and orifice pressure differentials.

Particulate §ggn11ng Procedures
1. Stack Ggas Velocity and Flow

Stack gas velocity is measured vith a calibrated S-type pitot tube
on the probe assembly. The stack temperature is monitered using a

thermwocouple at the tip of the probe.

17




ga;ticulatg concentration

The moisture content of the exhaust gas ie determined by Measuring
the volume of the condensate in the firse three "impingers” anpg the
welght gain of silica gel in the fourth. Results are caleculated

based on condensate and gas volumes measured during the test,

Exhaust Gas Compogitiog

are taken at gach Sample paint, The integrated Qrgge results are
incorporated into the Eas density and heat input calculationg for

this survey.

18




APPENDIX C
ANALYTICAL PROGCEDURES
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PENDIX

ANALYTICAL PROCEDURES

Field ocedure

At the completion of each test the nozzle and probe liner are washed
with known quantities of acetome into a clean, appropriately labeled
sample bottle. The filter holder, cyclone bypass and flask from each
test are capped with rubber stoppers in the field and placed in a

protective glassware box for shipment to our laboratory.

All impinger liquids are measured for total volume after each test and
then discarded. Silica gel is removed from the fourth impinger and

placed in its original container for transport.

A blank acetone sample is collected at the site and returned to the

laboratary for processing with survey samples.

bor roceduresg

1.  Particulate Concentration

In the laboratory, the acetone rinse from the sampling train nozzle
and probe wash is placed in a tared evaporating dish. Added to
this are acetone rinses from the corresponding cyclone bypass and

front filter half from the train.

20




Dish contents are évaporated to dryness over a water bath maintained

at 130°F, desiccated to constant weight at room temperature, ang

The weight gains of the acetone rinse and filter are added ang

Ieported as particulate cateh,

2. Moisture Content

The siliea gel from the fourth impinger is weighed on gn analytical

balance having a Sensitivity of 0.1 Eram. The resulting weight

determine the moisture content of the exhaust gas.

3. Exhaust Gas gompositign

Carbon dioxide, carbon monoxide and OXygen percentages in exhaust

21
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FIELD DATA SHgETg
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FORD MOTOR compAny
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: (..l STewk, €

Plant: Roc

Date: & 7/ifa,

Initials: DSw -Tad Test No.: ]

Sampling Train Information
Filter Type S mm  Ale Sample Box No. ] Nozzle Diameter ;ﬁ
Filter No. 14 Probe No. ] Nozzle Material ss
Cyclone & Flask No. | Probe Material (PYec x | Meter Box No. z
Silica Gel No, { Probe Length 7’ Meter Box aH 17¢
o ] Leak Test Data
Initial Time | Final ITime
Readin Ream_

Meter and e ,
Orifice ¢fze/on /7/’/% ”’é’/’//fé
Pump and ke 20 PseGe w4 :,ﬁ

Surge Tank ¢ &fagec 7//;«. 7///5’ &
Meter Box, Corg, ‘W"’“*’* L &, 005 el

Sample Box, Probe g |, Jsof2e ke by | fte @ 57 iy 7///56
Pitot Tube ok ¢:3"Ho ol 20 -

Total Pressure Ling bfsoee SR> A 7///&..
Pitot Tube OK$L7 %0 ol ,
Static Pressure Line é/.?/ge j/{,-c’ ’//"‘ ot 7//”’

| Impinger Data
Impinger Number 1 2 3 4
Impinger Contents H & YA — Silica Gel
Final Volume  (m1) /92 /80 ¢ ¥0.5
Initial Volume (m1) /50 150 o 2249
Volume Collected(mi) ¥ Jo ¢ /5.
2% Total o

7€ - Kb = 9%.¢
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STATIONARY SOURC

FORD MOTOR COMPANY

FIELD

ORSAT DATA

SOURCE Comp sSTmek -c

E ENVIRONMENTAL CONTROL OFFICE

EIA-'?'E‘T 1/ ;5’0
INITINS'_/ DSw -Thy TEST NO. _ /
‘ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST | TIME READING DRY BASIS -
NO. ' REMARKS
0y 0, co
FINAL 8.2 22.(, 22.6
L INITIAL o 182 | 22.¢
DIFFERENCE | /¢ 2 d.4 o
FINAL 16 b 23.0 230
2 INITIAL 0.# 182 | 23.0
DIFFERENCE| /g.2 4.6 0
FINAL
3 INITIAL
DIFFERENCE
FINAL
4 INITIAL |
DIFFERENCE |
FINAL
5 INITIAL
L DIFFERENCE
AVERAGE 82 | 4.6 o
27
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FORD MOTOR COMPANY

STATIONARY SOURCE ENVIRONMENTAL

CONTROL OFFICE

Source: (Comb Srack C
Plant: !w.; e
Date: 7—71- [

Initials: Dsw -7#D

Test No,

: Z

Sampling Train Information

Filter Type |,/5 mu #/e| Sample Box No. 2 Nozzle Diameter .§ae?
Filter No. /5 | Probe No. 2 Nozzle Material |[ss
[ Cyclone & Flask No. | 2 Probe Material |PY2E » Meter Box No. 2
Silica Gel No. 2 Probe Length 77 Meter Box aH 176
Leak Test Data
Prelim. 110 [ Initial | Time | Final  |Time
Reading Date J Reading Reading _
Meter and
Orifice £ 7///7 ¢ ok /e
Pump and
Surge Tank A fifee | £ 1)1 fse
Meter Box, Cord e 4.0 05 CFy
H ? £Loevs Ery . l
Sample Box, Probe & 17y |1 /i @5 /& 7/’/9
Pitot Tube o
Total Pressure Line e "’9,“ "W/in ok | yffee
Pitot Tube "
Static Pressure Line ofe Slgo | ot | e |7/ /b
Impinger Data
Impinger Number 1 2 3 4
Impinger Contents M0 MHaC — Silica Gel
Final Volume (m1) /90 179 'l ,14' 9
Initial Volume (m1) /50 /570 — . mgﬁ./
Volume Collected(m) Yo T I 2.6
Total
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

FIELD ORSAT DATA

SOURCE %pﬂé ETHck -C

PLANT Vg »
DATE y;
INITIFLS'Z: E%sw- ZAD TEST NO. <
ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST | TIME READING DRY BASIS -
NO. REMARKS
C0, 0, co
FINAL &3 23.7 |2z2./
1 INITIAL 1) /7.3 |t3.r

DIFFERENCE| ,7- 34 48 VA
FINAL AV | 23.2 oz
2 INITIAL O /8y 232
DIFFERENCE| /Py /.9 | 2~

FINAL
3 INITIAL
DIFFERENCE
|_FINAL
4 INITIAL
DIFFERENCE
FINAL

5 INITIAL
DIFFERENCE

AVERAGE. : ! /

32




FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE Comh sk c

PLANT !

DATE 7,0(&
INITIAL W -~ Tnd
TEST NO. 3
NOTE_S‘
Notele 1@ SThc b TEamp  anm g
800
. S'Z,"L' ;.S-CC’
H?7

[=;]
22T | &3 Ex| 28ac
T = o A 4 e
ey
FINISH
AVG/NET
2
*H = (0.03175) (%) (Pbar) (Tm-avg + 460) @
Um-out"' 460) (Vm) (Pbar + Ahﬂ3.6)
. 2
8H = (0.03175)
33
8H = I-GO/t.n.




STATIONARY SOURCE E

FORD MOTOR compaNy
CONTROL OFFICE

Source: _(Cowb STack -C
Plant: Roos,

Date: 7///1%

Initials:  Psw )

NVIRONMENTAL

Test No.: =

Sampling Train Information

Filter Type [ i, H/e | Sample Box No. i Nozzle Diameter Jeo
Filter No. ¢ Probe No, / Nozzle Materia] S5
Cyclone & Flask No. Bifss | Probe Materia] |AYee x Meter Box No. 2
Silica Gel No. 3 Probe Length 7’ Meter Box aH 1,76
Leak Test Data

Time | Final ITime
S Readiﬁng_
Meter and
Orifice ok I W o / W
Pump and
Surge Tank ok ( 7/’/“ “)é' I 7// 73
Meter Box, Cord, £ .05 CFM <ot 5 Cray
Samplle BOX, Pr‘Obe @ ,71& 7///9.6 @'.5""1 7/’[8(0
Pitot Tube '
Total Pressure Line ""a"i‘; I 21/ a%: ! 7/0/:‘5
Pitot Tube " 2 ]
Static Pressure Line '-‘427}’{; o l 7/1/:-& R l 7///‘%

Impinger Data B
Impinger Number 1 2 3 4
Impinger Contents M, & /2 O — Silica Gel
Final Volume  (m1) 1417 [1C /0 5 &
Initial Volume (m1) /150 )50 o 233.5
Volume Collected(m) 47 oy 2l /O /2.1
Total

Y3 + 1Ll
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FORD MOTOR COMPANY
STATIONARY SQURCE ENVIRONMENTAL CONTROL OFFICE

FIELD ORSAT DATA

SOURCE_Coub  STRck ~-C

DATE Y2/if8¢
INITIALS __Dsw -779) TEST NO. _ 2
ORSAT PERCENT BY VOLUME TYPE OF SAMPLE
TEST | TIME READING DRY BASIS -
NO. REMARKS
€0 0, co
FINAL (49 | 23y |o3e
1 / INITIAL o 17 |13.«
7
P [orrerence /87 | 39 | @
FINAL /9.9 | 23.0 |23.0
2 INITIAL o 19.9 |23«
Wb
DIFFERENCE | ;4.0 4,0 &
FINAL
3 INITIAL ]
DIFFERENCE
FINAL
4 INITIAL
DIFFERENCE |
FINAL
5 INITIAL
R DI FFERENCE _
AVERAGE- /9.0 #d e

37
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COKE OVENS REPORT OF BY-PRODUCTS

ocave:July L /984 Twe

LABORATORY NUMBERQ?O/ 84 -5 7

LigHT oIt AMNONIA LIQUORS Wiy CRANS PER LITERS
SOUNCE m P F13€0 "
BAILY PRODUCTION LIGKT OIL STILL - a.c. T1gvor
tlae t AN, T0 TN, T.C weste |
date DEIP . .
sp, grovlty
., ©
$ oo %
$ 129 °C PHENDL
“fisg ¢ SOURCE [TT']
1196 % AL, anh
o F. % deep woll
residue SP, GP.. .
L. TEME_ . F
— 1PN,
LIGHT OIL 1N ABSERPTION OIL e :.;If,' i::"’:g{:gu. . AWNON1A LIQUOR
LI@AT oL STILL - SOURCE [KIN
tine A0, 18 4.5 i
dale -
benzotlized N _
Shenzellaed GAS ANALYSIS
1ot [SOURCE KK BUL.DING A & B BAIL.
sract PP eivitd st /oL | S M0 IRTRD BLAST F.| COKE OVEN | BLAST F.| COKE OVEN
_ __JpaTE 7/ 27/
. TIME Z.'..?..f 220
- +o——{% Ha 493 S6.53 | £.4% 58.74
- Z 0; 0-95 o.50 | o0.12 238
LIS 7 S 49 4839 2.71
CHy, 0.0) - |252¢( I, 7.3 2626
: ) 20.4.3 S4B 12024 S 98
: SEALaT oW €0y 18, 0 223 /2.4 2.09
- Spgravity -— CaHy, o 2.42 0.1¢6 253
"_;Lsmuy CaHy & 2.4 6 2.0) 2.47
.Dour poing —
_Disrillation Temp, % disp, fractjep DB-T-U- g2 S04y " s24
A _ WOoRRE REAPING LIO
N N >/
25
¥z g.05
o 3, 0.17
z .
— pyA "I'i. ;a
- 47 cOo- 20,26
'"" o _17.32
i Ghs_ 0.12
S __(m_gﬁ_i_z




COKE OVENS REPORT OF BY-PRODUCTS

pate: YL 2, /T8¢ ver

- LARORATORY NIMBFR (702 56 - F&
LIGNT BIL ANNCNIA LIQUORE ‘, SRANS PER LITERS
e - £1gD ~
DAILY PROSUCTIAN LIGHT OIL STILL . :“:f; — 131‘.',‘.7 f"“ = ,7'_,, 7 Z.7°
. LAY ) -t &, ) Eé‘ -~y *
time [ ‘... 10 .‘..o ‘oc. vante .I_:Zg_ --‘:_5_—?_ lt”? 1&.97
dite NEID .+ .
sy, grovity
.I’. '_g
$ 100 % -
£129 % PHENRDL
IR ok SOURCE (L]
1170 % A, waste | L4/
o.F, ¢ doep wel! SI7
renldue -SP Ge, .29 7
— poee XL Lé
— P4 £.1¢
LIGHT OIL 1M ABSCRPTION OIL S iace sta ous cu. F1. Awwouts LIguon
UeT o st o SOUNCE 30,
Tlee 34,0, 10 1.0, - S4er {3
dile ""':' I A3
benzollned - N TEME & S2
S - CAS ANALYSIS
TAY SOURCE RKK__BUI),DING AG B BATI.
towce [r- Gav v sT/OL | ¢ TRIND BLAST ¥.| COKE OVEN | BLAST F.| COKE OVEN
- - DATE 7/2/8¢ 2/ 2
. TIME Fizo : B./C
——— 1 % Hy 4.3 sE £.37 S5 7¢
- —{% 0; o.0f 2.58 0.12 0.5/
% N 53,89 2.28 4,21 2.29
CHy 8.0 2025 .52 24.00
co 20,02 S.2¢ 19. 7Y .53
_ SEALANT OIL co; e SRR .72 ST
- Shgravity -=— CoH,, vz 2,48 0.18 2.57
._yi:rneity i — G 2. us T
._Pour DOi!‘It 2 h I ’ 0- Dq . [
. ~Distillaripn Temp 7 dist. fracrign P T:U: 78 s/ 113 £22
- ) N ‘ WPEEE  ArspINE |IC
" 7/2
B.v5
- Fa 8.48
- — s 0.0 7
N2 LAY ] .
— - cHy W52
- ¢
__ Al e 9, 8/
rA 1o .86
.- - Cally .16
- —— - (&”‘_ ,alé_
_ BTy 112




COKE OVENS REPORT OF BY - PRODUCTS

oare: JWLY S /G2 _Ti~e
| ABORATORY NIMBER goctfe-37

LIgHT BIL ANONIA LIQUIRS Mey CRLNS PER LITERS
TomeE F13€0 ~
CAILY PACIUCTION LEGHT OIL 3TNL - :”::_i —~ Torat Ll 1
[RET) e AN, 1 4] | ] [ N A€, 'I.‘:.
dite meIP__ | 5
[ TN !rovlty ,34 7 _ -
., € -,v_é
$ 1o % Kk
$128 % ve PRENDL
w1 23 SOURCE T3
T8 % 2d A.C, stete
b.F, °¢ 222 daep wall
tesidue 3.z __lsp oo
—— 1. 1EMP_F
T —d PN i
LIGHT OIL In ABSRPTION OIL "y 7;15'3 '::':U:;:‘gﬂ:u . ANMONTA LIQUOR
U S ER——— S OUNCE (XN
tiee [N 1] 8 A0
date -
benzetized
de=benzollzed| ,
- CAS ANALYSIS
. Tae SOURCE XX BUL.DING A & B BATI.
L Swadt vonvry ot | § R0 IRTND SLAST ¥.| COKE OVEN | BLAST F.| COKE OVE:
- - {DATE :
T NE DECAuTER 3.7 {TIME
- 7 PPl 987 | S804 90/ 5773
[] . » -
i * 02 c.es 0:45 0.22 0,3¢
* Ny 5198 2.45 1 4662 3,50
CHy 2.0! 26, 21 2185 2642
co 20.25 X 22.49 ¢ 7.3
SEALANT OIL =t e
r NT 01 €0, 17.23 2.17 17.2! 2. 16
. Sp.gravity e CoH . &
. yiscpeity "'-CZH: V4 £.37 0,!,_, 2"4”
.Pour point 2 ) / Z. Y2 .o 0. Y &
Distillation Tenn, v dist. fraction BT-U- g1 s18 17 e s20
- . _" i - wodge R e
7/
. — Vi B.37
—Tem 2y 1. 32
— Ny 5523
— CHy 1. 7¢
) Lo 2l.23
49 (47 16, 59
- _.‘.- _QLJ- 1Y
. Caty _2.023
- 314 115
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JuLy

I, 1984

Bouee STEEL ComPany

“C" ComBuSTION STack
PARTICULATE CompuancE TEST

. WE(GHT (6m)

FinAL WEIGHT (6m)

I o five. | 2 RVe.
f <.0532 20832 | 2.0532 | 2.0008 2.008 | 2.0008
i 2.0350 12.0350 | 2.0350 | 2.0448 |2.044G |2.0448
TR11.9S | 976 1976 | 1.9818 | 1.9818 |)1.9818
32 122.1044 [ 122.1046]122.1045 [122.132% [122.1328 [122.i326
25 (1399072 | 130.9672 | 130.9672. [ 136,665 |136.9457 | 1369958 :
E
- (1241292 | 124.1844 | 124.1843 [i24.1957 124.1956 | 124.1958
e | 1o, 8085 [ 1168986 | 1135, 6085 | 111,807 | itto 670 it & 6015 |,
1221267 [ 1221264 [122.12is8
136.9617 1139.9917 [128.94,7
124.1837 [124.1434 [124. 1938
gg <2.8804 | 22,8804 [22.8804 | 22.8204 | 22.8205 | 22.8805
R §122. 5400 | 22.5405 |22, 5400 |22 540y | 22 5407 22,5407
[N
£]21.0787 [21.0788 [21.0788 |21.0784 21.07§0 |21.0790

a1




LABORATORY ANALYSIS
FORD SSECO

SAMPLES: Two 250 ml samples of quench tower water from
Rouge Steel Company "C* Goke Oven Battery

DATE QF SAMPLE: July 1, 1986
ANALYSTS REQUIRED: Total dissolved solids
METHOD OF ANALYSIS: Filterable Residue, Method 160.1,

Storet No. 70300
RESULTS: Sample 1 - 205 mg/1 Sample 2 - 207 mg/l
ANALYST: A. W. Haga

:.-',,‘.'/,/
RN/
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APPENDIX G

SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS

CAS FLOW ANALYSIS

SOURCE - "C" COMBUSTION STACK-COMPLIANCE TESTS
TEST - 1

MEASURED DATA

- —————— -

STACK DIAMETER DS 132.0 1IN,

STACK GAS TEMPERATURE T8 343, DEG F
STACK STATIC PRESSURE PSP -0.58  INCHES H20
BAROMETRIC PRESSURE PBAR 29.25 INCHES HG
PITOT TUBE COEFFICIENT ce 0.78

AVERAGE $Q. ROOT OF VELOCITY PRESSURE  DELPV 0.221 IN.H20#+.5
VOLUME % CO2 (DRY BASIS) %“Co2 18.2 %

VOLUME % 02 (DRY BASIS) %02 4.6 %

VOLUME % CO (DRY BASIS) %Co 0.0 %

VOLUME % N2 (DRY BASIS) N2 77.2 %

54




SAMPLE CALCULATIONS

bt ¢t 3t i1

GAS FLOW ANALYSIS

SOQURCE - “C* COMBUSTION STACK-COMPLIANCE TESTS

TEST « i

MEASURED DATA

e Al A gt ke e

STACK DIAMETER

STACK GAS TEMPERATURE

ETACK STATIC PRESSURE

BAROMETRIC PRESSURE

PITOT TUBE COEFFICIENT

AVERAGE SG. ROQT OF VELOCITY PRESSURE
VOLUME % CO2 (DRY BASIS)

VOLUME % 02 (DRY BASIS)

VOLUME % CO (DRY BASIS)

VOLUME % N2 (DRY BASIS)

33

DS
TS
PSP
PEAR

77.2

IN,
DEG F
INCHES H20

INCHES HG

IN.H208%#,5
4
4
%

%




SAMPLE CALCULATIONS

P ———— L bt

NOLECULAR WEIGHT OF DRY EXHGUST GAS HWD
MWD = 0.44 » %C02 + 0.28 # ( XCO + N2 ) + 0.32% 202

MWD = 0.44 ¥ 18,20 + 0.28 ¥ ( 18. ¢+ 77.20 ) + 0.32+ 4.5600

MWD = 31.10 LB/LB-HOLE

MOLECULAR UEIGHT OF WET EXHAUST GAS MW
MW = ( MWD /100.) ¥ ( 100.- XM ) + D.18% %M

MuM = ( 31.10 /100.) * ¢ 100.- 10.11 ) + 0.18% 10.11

MWW = 29.77 LB/LB-MOLE

STACK GAS PRESSURE PS
PS = PBAR + ( PSP / 13.6)

PS = 29.25 + ( -0.5800 / 13.6)

P§ = 29.2t IN., HG.

STACK GAS UELGCITY AT STACK CONDITIUNS Vs
VS = 5128.8 * CP # DELPV % SORT((TS + 460.) / ( PS % MWW ))

Ve

5128.8 % 0.7800 » 0,2206 * SORT(( 243.2 + 460,) / ¢ 29.21 # 29.77 ))
Ve = 848,08 FT./MIN.

STACK GAS VELOCITY AT STANDARD CONDITIONS VSTD

-_-q-—--—--..-—-.--.—--—-_.-_-—--——-———----——u----—— -

VsTh

17.647 % VS # P§ / ( TS + 460. )
VsTD

17.647 # B48.0 » 29,21 / ( 343.2 + 460, )

VSTD = 544.2 FT./MIN,

| ]
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SANPLE CALCULATIONS

T e e e - . -—..q._..-.—q.-.-—-u—-——-_-_-—-—————u-—-—-—

AS =PI # ( DS w2 ) /4, /12,452

AS = 3.142 5 ( 132,90 2 ) /4, /12, %x2

AS = 95,03 50, FT,

STACK GAS FLOW Qs

-——--—-—-—---———--—-—-—-—-—- -

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

QS = 848.0 » 95,03
8S = 80580, ACFM
STACK GAS FLOW AT WET STANDARD CONDITIONS QUSTD

e e -y

[ =]
=
[ ]
—
(=]
"

VSTD * AS

o
=
@
=
"

544.2 % 95,03

[ =}
&
=
L]

31718, WSCFM

STACK GAS FLOW aT DRY STANDARD CONDITIONS 8DSTD

=
=4
w
-
(-]
i

= QWSTD » (1, -( xu 7100.))

(=]
=
w
]
o
n

S1710. # (1, ~¢ 10.11 /100.))

0
o
w
i}
L~]
1]

46490, DSCFM
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SOQURCE - "C" COMBUSTION STACK-COMPLIANCE TESTS

TeST

-

SAMPLE CALCULATIONS

T Ty o
Lt bttt i 131 1]

PARTICULATE ANALYSIS

1

MEASURED DATA

METERED SAMPLE VOLUME L4 39.800 ACT. Cu. FT.
METER CORRECTION FACTOR DGMCF 1.0020
AVERAGE METER TEMPERATURE ™ 6. DEG F
AVERAGE ORIFICE PRESSURE DROP DELH 1,39 INCHES H20
VOLUME OF H20 CONDENSATE VI 78.0 ML
WEIGHT OF H20 ADSOREED Vs 15.6  GRAMS
NOZZLE DIAMETER DN 0.3000 INCHES
TOTAL SAMPLE TIME THETA 60, MINUTES
WEIGHT OF PROBE CATCH WPROBE 0.0274 CRAMS
WEIGHT OF FILTER CATCH WF 0.0076  GRANMS

38
VISTD = 43.71 Cu. Fr.
PN porerAe  enust o o
XM = 100. = UNSTD / VTSTD
M = 100, % 4,418 / 23,71
M= 10,11
NBZZLE AREA
————————— AN

AN = PI # ( DN *a2 ) 7 4, /12, %52
AN = 3,142 # ( 0.5000 #22 ) / 4, » 12, %82
AN = 0.0013s 80, FT,

59




SANPLE CALCULATIONS

1 =100, # VT8TD / { THETA # AN ¥ VSTD )

1 =100, » 43.71 / ( 60,00 * 0.00136 % 544.2 )

1

TOTAL

98.17 £

WEIGHT OF PARTICULATE MATTER COLLECTED

_._---.-..—-.——_..-.—-..-_-——-—-_.p---—-—-—a——-_..--__

"

WPt

WPT

wePY

WPROBE + WF

.02740 + 0.00760
.03560 GRAMS

———— ..--—-....__..-_-.._..--—-q-_-—--n-----—--—_----_---——---

CSTK
CSTK
CSTK

15.43 % 17.647 % PS * WPT 7/ ( UTSTD # ¢ T8 ¢
15,43 % 17,647 * 29.21 % 0.03500 / ( 43.71 ¥

0.00793 GR/ACF

PARTICULATE CONCENTRATION AT DRY STANDARD CONDITIONS

CDSTD
CDsTD

€osTD

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

15,43 % WPT / VMSTD
15.43 * 0,03500 / 39.29

0.01375 GR/DSCF

WCsTD

WCSTD

1LICET
"I

"

— _-.--———--.--.—-.--.--—--—----

15.43 % WPT / VISTD
15.43 # 0,03500 / 43.71
0. 31236 SRANSCF

PARTICULATE FLOW RATE

W

ey A S . e S

- A e . e

450, ) )

{ 343.2 + 4&0. ) )

e o ki e

WCSTD

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

0.132 % WPT # GUSTD / VTSTD

WR = 0,132 » 0,083500 * 51710, / 43.71

WR

S.467 LB/HR 60




°C" COKE OVEN COMBUSTION STACK

EXCESS AIR DETERMWINATION

CALCULATION BAGED UPON THEORETICAL COMBUSTION REACTIONS
COMPOSITION DATA YIELD:

NAME OF TEST: 1 a 3
DATE OF TEST: 7/1/86 771/86 - 7/1/86
PERCENT EXCESS AIR: 5¢.39 53.23 42.27
PERCENT CO2, 18.20 18.40 19.00
PERCENT 02: 4,60 4.680 4.00
PERCENT CO: 0.00 0.00 0.60
BASIS FOR EXCESS AIR DETERMINATION —- EXAMPLE : TEST NAME =- 1

CONPOSITION OF COMBUSTION GAS 15: .00 2 COKE OVEN GAS; 100.80 % BLAST FURNACE GAS; 0.00 2 NATURAL Ca

REACTIONS OF COMBUSTION/COMPONENT BALANCES COMEUSTION COMPONENT GUANTITY SUPPLIED

COMARENT  COMBUSTION REACTION  PRODUCTS OF COKE QVEN  BLAST  NATURAL  COAL
NANE EQUAT 10M COMBUSTION GAS  FURNACE GAS  GAS
H2 H2 + 0.5%02 H20 0.00 9.05 0,60 g.08
02 =-1.0%02 NONE .00 0.17 0.00 0.00
Ne NONE -- INERT N2 0.00  4g.08 0.00  0.80
co €O + 9.5%02 co2 0,00 20.2% 0.00 0.0
CHa CHe + 2.0%02 co2,Hz0 0.00 1.68 0.00 0.8
ez NoNE - IngRT coz 3.00 17.32 0.00 0.0
C2H4 CZHe + 3.0002  2.04C02,2. guma0 0.0 0.00 0,08 8.0
C2H4 C2H4 + 3.0602  2.08C02, 2, 0sH2Q 0.00
26 C2H6 + 3.5402  2.04002,3. 0xH0 0.00 0.0 0.0 0.00
Cang C3HG + 5.0802  3.04£02,4. 0en2g 0.00 0.00 0.00 6.0
BIU  VALUE SUPPLIED FRON FUEL ANALYSIS .00 114,00 0.00 0
8 £+ 1.0002 502 0.00 6.00 0.00 0,00

¢ C+ 1.08p2 €0z 0,00 6.00 8.40 0.0
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APPENDIX H
EQUIPMENT CALIERATION
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" SSFGU WETER HOX NO.

-

% CALTBIATION DATn

DATt 16-4-B4 TD. METFR RO.: 91e5%2
TN1TIALS: DRW BOX=MFTER NO.: 716581
BAR, PRESS.: 29.42 N0, OF TRIALS: ¢
TR1AL TIME  STANDARD MFTER DATA (CORR. FACTOR 1.003%)
TEMP DFL P START  FINISH  NET VOL . TP CORR.VOL
NO.  MIN. DG F  IN.M20 CU.FY. CU.FT. CU.FT. SCF SCF
1 1&.0 76,0 -0.230 502.362 S0B.762 &L.408 5,196 A.917
2 14,0 760 -0.240 TOB.7L2 S515.610 &£.BAB 6.629  &.652
.3 15,0 76,0 -0.270 515.610 524,120 6.518  8.245 §.274
4 5.0 74,0 -0.300 5P4.126 533.418 9.290 B.9v2 9.023
5 10,0 76,0 ~0.330 533.418 SA0.220 6.802 6.583  &.606
& 30,0 TA.0 ~0.350 SA0.220 547.616 7,396  7.158 7.1R3
?  10.0 76.0 -0,380 SA7.618 S55.523  7.907 7.852 7.476
a S0 76,8 -0.440 555.523 559.955  4.432  4.2R8 4,303
9 5.0 74,8 -0.310 359.955 564,782  4.827  4.470 4,606
TRIA METFR BOX DATA .
T-IN T-0OUT DEL. P START  FINISH STP V(iIL. DELTA CORR.
NO. DG F DG F 1IN.HRO CU.FT. CU.FT. SCF H  DEL.H
V78,3 76.3  9.500 42.373 48.804 6.224 1.79 .0
? 83,7 B0.7  D.750 48.804 55,747 6.664 1. 78 1.79
3 BB.0 3.0 1.000 55.747 £4.412  6.574  1.75 1.7k
4 P17 Re.D  1.250 44.412 73.914 5.024 1.84 1.04
S 93.3 88,0 1.500 73.914 B0.871 4.590 1.084 1.83
SUATTRANNTTRR T L PI0OBTATTRE AT 7T 181 1,80
7 95.0 B9.0 Z.000 9H.437 $4.534 7.453  1.01 1,An
B 960 90.0 2.500 95,524 101.043  4.276 1.81 1.7%
9 96.3 90.7 3.000 181.043 105.965 4.460 1.83 1.89
[ —
AVERNGE METER CORRECTION FACTOR, 1.0020 a0
1.

AVFRAGE CORRFCTED CALIBRATION CONGTANT (DELTA H):

CALTBRATION EQUATIONS
CORRFCTED METER VOLUME (SCF)«

#eNFOOTROTE

(CU.FT.)n(S2B/(METER TEMP + 460) )= {(PBART(DFELTA P/13.5))/29.92)

CALTBRATION CONSTANT (DELTA M)=
0. 031 75¢DELTA POPBAR/ (HETFR TF.MP OUT+440) 8

COCMETER TEWP AVE+460)nTIME/(CL.FT. % (PRAR+DEL TA

STANDARD CONDITIONS (STP))
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