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I. INTRODUCTION

Three tests for filterable particulate and condensable emissions were per-
formed on the No.1 Push Control Scrubber stack during the week of August 19,
1985. The survey was conducted as part of the biennia) test requirements of
the Ford-Wayne County Consent Judgment.

The survey took place over a three-day period. Emission sampling was
Timited to the short periods of time when oven pushes occurred on "A" and “"Ax"
batteries. Stack opacity readings were taken in conjunction with each push of
the three tests.

The survey was witnessed by Messrs. S. Drielick and V. Yescernyes of the
Wayne Country Afr Pollution Control Divisfon and Messrs. R, Dawson, D. O'Connor
and J. Scott from Rouge Steel Company. Emission sampling was performed by the
Ford Stationary Source Environmental Control Office.



11.  PROCESS DESCRIPTION

The No.1 Push Control Scrubber System captures and cleans push emissions
from the “A" and “Ax" Coke Oven Batteries at Rouge Steel Company.

Qvens in the batteries are charged with approximately 17 tons of
pulverized coal every 17 hours. After the destructive distillation of coal to
coke 1s completed, the oven doors are opened and coke is removed by pushing a
mechanical ram arm through the oven. Coke {s forced into a one-spot quench
car which is covered by an exhaust hood to capture emissions from the push.
After the push operation is completed, the one-spot car pivots to cover fts
Joad. The car is transported by rail to a quench tower where a water spray is
applied to cool the coke and keep it from burning further. The car serves
"A", "Ax" and "B" batteries.

Prior to each push, a door machine on the coke side of the oven removes
the oven door and aligns itself with a second door on the fume main. When
this entryway is opened, the door machine--with exhaust hood--is connected to
the emission control system. The machine operator engages the system fan when
the one-spot car is in place and the exhaust system is ready for the push.
Push emissions are carried up the hood, to the main, and over to a high-energy
Kinpactor Wet scrubber. The cleaned exhaust gas is then vented to atmosphere
through a 90-inch diameter stack.

During this survey the pressure drop across the venturi scrubber throat
was approximately 50 inches water and the fan amperage was 235 amps.



II1. SUMMARY

The results from this Survey are summarized below in Table I,

Table I
Summary of Results
No.l Push Control Scrubber Stack
Rouge Steel Company
August 20-22, 1985

Units Test 1 Test 2 test 3 Avg.

Particulate Emissions

Rel. to Coke Pushed 1b/ton 0.029 0.034 0.021 0.028
Concentration 1b/10001b,, 0.037 0.045 | 0.028 0.037
Flowrate 1b/hr 15.0 17.7 10.8 14.5
Condensable Emissions

Concentration 15/10001b,, 0.023 0.033 0.025 0.027
Flowrate 1b/hr 9.11 13.1 9.54 10.6
Stack Gas Flowrate

Actual Conditions ACFM 108,000 105,000 | 103,000 105,000
Standard Conditions SCFMw 92,800 90,600 88,600 90,700
Stack Temperature °F 144 146 146 145

Particulate concentrations and flowrates represent conditions which
exist during the brief perifods when ovens are pushed. They should not be
interpreted as continuous emission rates from the stack.



1V. RESULTS

Individual test results from this survey are presented in Tables 11 and
111 which follow. These tables include measured and calculated results from
the stack survey. Field opacity data sheets are included in Appendix D, and
oven charge weights and coking times are included in Appendix F.



Table II

ROUGE STEEL CO. WO.1 PUSH CONTROL SCRUBEER

SYACK GAS VELOCITY AND FLDM RESULTS

TEST NUHDER
il

UHLTS 1 2 AVERAGE
PHYSICAL DATA
-—-;;;E_BF“;EET . B/20s8% B8/21/B5  B/22/85
TINE OF TEST START 0920 9648 1848
EINISH 1345 1382 1313
NUMBER DF TRAVERSE POINTS 1a 16 14
PITOT TUBE COEFFICIENT 0.74 0.78 4.78
HEASURED DATA
—_-;;;;IE;;;E PRESSURE INCHES HG 29,55 29.59 29.60
STACK DIAMETER INCHES Q0.0 7e.9 f0.0
STACK STATIC PRESSURE INCHES H20 ~8.30 -0.306 ~4.30
STACK GAS TEMPERATUKE DEC F 144, 146, 146, 145,
CALCULATED DATA
-“;;;E;-(-;;;—;;ESSURE INCHES HC 27,53 29.57 2%.58
HOISTURE VOLURE X 8.2 9.4 8.7 8.8
DRY MOLECULAR MEICHT LE/LB~HOLE 29.00 29.40 28,00 29.00
MET HOLECULAR WEICHT LB/LB-NOLE 28,10 27.97 28.05 28 .04
AVERACE SQ. RDOT OF VELOCITY PRESSURE IN.H2D#s.5 0.714 3.695 8.681 0,697
STACK CROSS SECTIUNAL AREA 5G, FT. 44.18 44.18 44.18
STACK GAS VELOCITY - STACK COND. FT/HIN 2440, 2388, 2330. 2380,
ETACK GAS VELQCITY - STD, COKD. FT/MIN 2100, 2050, ane. 2050.
STACK CAE FLOW ~ STACK COWD, ACFR 108000, 183600,  10300B, 105000.
STACK GAS FLOW - DRY ETD. COND. DSCFM 85200, 62100, 80900, 82700,
STACK GAS FLOW - WET STP, COND. WSCFM 72800, 0400, 98400, 87400,

Mbhiasbbaasass it SITERY TEITY RPN SOOI
STANDARD CONDITIONS: 6B DEC F AND 29,92 IN, HG
00#-00’40‘040041000#'0000#'4"1"#1’00’{*"0#"000#’#
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Table III

ROUGE BTEEL CD. NO,1 PUSH CONTROL SCRUMMER

FILTERABLE PARTICULATE AND CONDENSABLE BANPLING RESULTS

UNITS
PHYSICAL DATA
"oNTE 08 TEST
TINE OF TESY START
FINISH
WOZZLE DIAHETER INCHES
NEASURED BATA
_”;T-EI-E;-E;\PLE VOLUKE Cu, FT.
AVERAGE METER TEWPERATURE DEG F
WETER CORRECTION FACTOR
AVERAGE ORIFICE PREGBURE DROP INCHEE H20
VOLUKE OF H28# COWNDENBATE HL
WEIGHT OF H20 ADBOREED GRANE
TOTAL SANPLE YIME MINUTES
PROBE UABH WEICHT GRANS
WEIGHT, FILTER CATCH GRANS
MEIGHT, CONDENSABLES GRANS
CALCULATED DATA
“——II-;[-.;E—D—;N;LE VOLUME ~ ETD, COND. Cu. F1.
TOTAL SANPLE CORR, VOL. - STP. COND, Cu. FT,
TOTAL PARTICULATE WEIGNT CRANE
PARTECULATE COMC. - STACK COND. "CR/ACF

PARTICULATE WEIGHT COWC. - PRY STD. COND. #/10008DRY

PARTICULATE WEICHT CONC. - WET STD. COND. /10008MET

PARTICULATE FLDW RATE LB/HR
COWNDENGABLE WEIGHT CRANE
COMDENSABLE COMC, - STACK COMD. CR/ACF

COMDENSABLE MEICHT CONC, - BRY BTD. COND. ¢/100000RY
LCOWDENGABLE WEIGHT LONC, - WET ETD. CONC. $/L000SHET

CONDENSABLE FLOK RATE LB/HR
NOZZLE AREA 6a. FT.
IGOKINETIC RATID 3
EMISSION RATE LB/TON

L A d e AR s
STANDARD CONDITIONG: 6B DEG F AND 27,92 IN. HC
D e et sl

B/28/8%

pe2e
1345

0.2490

14.687
6.4
1.9138
1.62
25.0
3
20.8
8.0129
0.006%
0.0120

14.804
16.132
0.0198
9.01463
0,83%2
0.1371
15.0
4.0120
4,009
0.0237
6, 8225
9.1
4.009338

1y,
0.0290

TEST NUMBER
2 3
8/21/85 @/22/85
6848 $B4E
1357 1345
1.24%0 0.2498
14.574 14,423
63.8 6.7
1,0135 1.0135
1.53 1.47
29.0 2.1
3.4 3.3
20.8 20.8
0.8165 §.0084
0.007¢ 1.,0064
8.0178 1.013¢
14.780 14,55
16,309 15.934
§.0241 0.0147
¢.0196 0.0123
0.0477 4.82%
1.0449 0.8279
12.7 1.8
b.0178 8.0130
0.0145 8.0148
9,0353 40262
0.0338 B.8247
13.1 ?.54
§,000338 9.008338
113. 113,
0.0301 0.020%

et i b S i e ke s & o O Mt

AVERAGE

00141
§.0388
0.0366

14.5

.0117
0.0264
§.9268

10.6

12,
0.0279



V. DISCUSSION

Because testing is possible only during periods when ovens on “A" and "Ax"
batterfes are pushed, it is necessary to shorten test times from recommended
EPA-5 procedures. Although the overall time required to complete a test is
approximately five hours, the net sampling time is limited to 21 minutes. As
a result, total sample volumes are about half of the recommended 30 £t3 EPA
guideline. This does not adversely affect test results, however, since a
measureable quantity of particulate is captured during each test.

The survey was performed without interruption. The one-spot quench car
was in-service throughout the test periods. The emission control system also
functioned without incident, as did the sampling equipment at the stack.

A11 sampling train leak-checks were within the allowable 0.02 cfm limit.
cisokic sampling ratios varied from 109-113 percent, slightly excesding the
I!o 'dreunt Timit.
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LOCATION OF SAMPLING PORTS AND POINTS
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APPENDIX C {Cont'd)

The impinger 1iquor and associated rinses are evaporated to dryness in
-tared porcelain crucibles. The dishes are placed under a laboratory hood
on a "steam” bath maintained at 90°F. Several days later, after the con-
tents have completely evaporated, the dishes are placed in the desiccator
for 24 hours and weighed on an analytical balance.

Gas Composition

Oxygen readings are taken at each sample point using a Sybron-Taylor
Model OA 570 instantaneous reading analyzer. Measurements are recorded on
the data sheets used at the stack.

Moisture
Moisture percentage in exhaust gas is determined for each test by

measuring the volume of condensate in the first three impingers of the
Method 5 train and the weight gain of the silica gel in the fourth fmpinger.
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I. INTRODUCTION

Three tests for filterable particulate and condensable emissions were per-
formed on the No.l Push Control Scrubber stack during the week of August 19,
1985. The survey was conducted as part of the biennial test requirements of
the Ford-Wayne County Consent Judgment.

The survey took place over a three-day pertod. Emission sampling was
limited to the short periods of time when oven pushes occurred on "A" and "Ax"
batteries. Stack opacity readings were taken in conjunction with each push of
the three tests.

The survey was witnessed by Messrs. S. Drielick and V. Yescernyes of the
Wayne Country Air Pollution Control Division and Messrs. R. Dawson, D. 0'Connor
and J. Scott from Rouge Steel Company. Emission sampling was performed by the
Ford Stationary Source Environmental Control Office.



1I.  PROCESS DESCRIPTION

The No.l Push Control Scrubber System captures and cleans push emissions
from the "A" and "Ax" Coke Oven Batteries at Rouge Steel Company.

Ovens in the batteries are charged with approximately 17 tons of
pulverized coal every 17 hours. After the destructive distillation of coal to
coke is completed, the oven doors are opened and coke is removed by pushing a
mechanical ram arm through the oven. Coke is forced into a one-spot quench '
car which is covered by an exhaust hood to capture emissions from the push.
After the push operation is completed, the one-spot car pivots to caver its
Toad. The car is transported by rail to a quench tower where a water spray is
applied to cool the coke and keep it from burning further. The car serves
"A", "Ax" and "B" batteries.

Prior to each push, a door machine on the coke side of the oven removes
the oven door and aligns itself with a second door on the fume main. When
this entryway is opened, the door machine--with exhaust hood--is connected to
the emission control system. The machine operator engages the system fan when
the one-spot car is in place and the exhaust system is ready for the push.
Push emissions are carried up the hood, to the main, and over to a high-energy
Kinpactor Wet scrubber. The cleaned exhaust gas 1s then vented to atmosphere
through a 90-inch diameter stack.

During this survey the pressure drop across the venturi scrubber throat
was approximately 50 inches water and the fan amperage was 235 amps.



II1. SUMMARY

The results from this survey are summarized below in Table I.

Table 1
Summary of Results
No.l Push Control Scrubber Stack
Rouge Steel Company
August 20-22, 1985

Units Test 1 Test 2 Test 3 Avg.

Particulate Emissions

Rel. to Coke Pushed 1b/ton 0.029 0.034 0.021 0.028
Concentration 1b/10001b,, 0.037 0.045 0.028 0.037
Flowrate 1b/hr 15.0 17.7 10.8 14.5
Condensable Emissions

Concentration 1b/10001b,, 0.023 0.033 | 0.025 0.027
Flowrate 1b/hr 9.11 13.1 9.54 10.6
Stack Gas Flowrate

Actua) Conditions ACFM 108,000 | 105,000 {103,000 | 105,000
Standard Conditions SCFMw 92,800 90,600 88,600 90,700
Stack Temperature °F 144 146 146 145

Particulate concentrations and flowrates represent conditions which

exist during the brief periods whe
interpreted as continuous emission

n ovens are pushed.
rates from the stack.

They should not be




IV. RESULTS

Individual test results from this survey are presented in Tables II and
I11 which follow. These tables include measured and calculated results from
the stack survey. Field opacity data sheets are included in Appendix D, and
oven charge weights and coking times are included in Appendix F.



Table 11

ROUGE STEEL CO. NO.1 FUSH CONIRQL SCRUBEER
STACK CAS VELDCITY AND FLOM RESULTS

TEST NUHBER
kel

UNITS i 2 3 AVERAGE
PHYSICAL DATA
‘--;FOF—;EST . 6/20/85 B/21/85  8/22/85
TIME OF TEST START ar2e 06408 4848
-EINISH 1345 1352 1318
NUHBER OF TRAVERSE POINTS la 16 16
PITOT TURE COEFFICIENT Q.78 0.78 .78
HEASURED DATA
-“;;;BE;;-IE PRESSURE INCHES HC 29.55 2¢.59 29.60
ETACK DIAMETER INCHES 90,0 20.0 y0.9
BTACK STATIC PRESSURE INCHES H20 -0.30 -0.30 -0.30
STACK GAS TEHPERATUKE DEG F 144, 146, 146. 145,
CALCULATED DATA
---;;;E;-E;;-;;ESSURE INCHES HC 29.53 29.57 2%.38
MOISTURE VOLUHE X §.2 9.4 8.7 8.8
URY MOLECULAR WEIGHT LB/LB-HOLE 29.00 29.00 29.00 29.00
WET MOLECULAR WEICHT LEB/LB-MOLE 28.110 27.97 28,05 28.04
AVERAGE 5G. ROOT OF VELOCITY PRESSURE IN.H20%#.5 0.714 8.695 6.681 0,897
STACK CROGE GECTIDNAL AREA 6. FT. 44,18 44,18 44,18
STACK GAS VELDCITY - STACK COND. FT/HIN 2440, 2380, 2330, 2388,
ETACK CAS VELOCITY -~ STD. COND. FT/KIN 2108, 2050, 2014, 2054.
STACK CAS FLOW - BSTACK COND. ACFM 106000, 185000, 103060, 105000,
GTACK GAS FLOW - DRY 6TD. COND. DECFN aszee., 82100. BOSRG. 82708,
STACK GAS FLOW - WET STD. COND. WSCFM 92a00. 20600, 88400. 90700,

T T e R e T At
STANDARD CONDITIONS: &8 DEG F AND 29.92 IN. HG

Pt ettt ttddtttdtttddtttrttticittiviettitddrdded



Table III
ROUCE BTEEL CO. NO.1 PUSH CONTROL SCRUBBER

FILTERABLE PARTICULATE AND CONDENSALE SANPLING REGULTS

TEET NUKBER
UNITS 1 2
PHYRICAL DATA
TTRATE OF TEST B/2M/BS 8721785
TINE OF TEST ETART 0920 0848
FINISH 1345 1357
NOTZLE BIAMETER INCHES 1.2490  0.2498
HEAGURED DATA
TTHETERED SANPLE VOLUKE cu. FT. 14.687  14.574
AVERACE NETER TENPERATURE DEG F a4 63.8
METER CORRECTION FACTOR 1.8135  1.0135
AVERACE ORIFICE PREGSURE DROP INCHES K20 1.62 1.53
VOLUME OF W20 COMDENSATE o 25.0 29,0
WEICGHT OF W20 ABSOREED GRAMS EN | 3.4
TOTAL SANPLE TINE HIMUTES .8 208
PROBE BASH MEIGHT GRANS 0.0129  8.0165
MEICHY, FILTER CATCH GRANS 0.0804% 0.0076
WEICHT, CONDENSABLES CRANS 2.0120 0.0178
CALCULATED DATA
--.;E;E_RE_D_‘-”;LE VOLUME = STD, COND. Cu. FT. 14.806 14.780
J0TAL BAWPLE CORR, VOL. - 8TD. COND. CU. FT. 16.132 146,309
TOTAL PARTICILATE WEICHT GRANS b.01%8 4,024
PARTICULATE CONC. - STACK COND.  CR/ACF 8.0163  0.01P%
PARTICULATE WEIGHT CONC. - DAY STD. COND.  @/10004DRY  8.8392  0.0477
"PARTICULATE VEIGHT CONC. - WET 5TD. COND.  /1GR04MET  0.0371  1.0449
PARTICULATE FLOM BATE LB/HR 15.0 17,7
COMDENSABLE MEIGHT GRANS 1.0128 00178
CONDENBABLE CONC. - STACK COND. £R /4CF 100978 00145

CONDENSABLE WEIGHT CONC. ~ BRY ETD. COND. $/1G0080RY 0.9237 0.0353

CONDEMSABLE BEIGHT CONC. - WET BTD, CONC. 4/100030ET 0.9223 0.0331
CONDENSABLE FLOW RATE LE/HR 9.1 13.1
NO2ZLE AREA 6a. F1, 4000338 0.000338 8
IBONINETIC RATIO i 199. 113,
EMISSION RATE LB/TON 0.0290 0.0341

L R e s A A AARAALALAL L
STANDARD CONDITIONS: &8 DEG F AND 29.92 IN. HG
S T L e e e

3

@/22/85

48
1315

8,248

14,551
15.934
§.0147
s.0123
9.02%
0.827%
is.B
.13
1.0188
§.8262
0.0247
9.54
008338

113.
0.0205

AVERAGE

0.8161
). 9368
1.0366

14,3

10117
9.0284
0.82468

10.6

112,
0.0279
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Y. DISCUSSION

Because testing is possible only during periods when ovens on “A" and "Ax"
batteries are pushed, it is necessary to shorten test times from recommended
EPA-5 procedures. Although the overall time required to complete a test is
approximately five hours, the net sampling time is limited to 21 minutes. As
a result, total sample volumes are about half of the recommended 30 ft3 EPA
guideline. This does not adversely affect test results, however, since a
measureable quantity of particulate is captured during each test.

The survey was performed without interruption. The one-spot quench car
was in-service throughout the test periods. The emission control system also
functioned without incident, as did the sampling equipment at the stack.

A]l sampling train leak-checks were within the allowable 0.02 cfm limit.
diingtic sanpXtng retios varied from 109-113 percent, slightly enceeding the
I!O plTCRNE Timit.
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LOCATION OF SAMPLING PORTS AND POINTS
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APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS

Figures 1 and 2 which follow show the locations of the sampling ports and
points used for testing this source. The sampling location is approximately
8.0 duct diameters downstream from the nearest stack constriction, or 3.1
diameters from the silencer baffle. The top of the stack is approximately one
duct diameter from the ports.

The revised EPA method 1* chart requires 24 samp)ing points for this
source. However, due to the intermittent operation of this system and because
the flow profile is fairly uniform, a compromise was reached with Wayne County
APCD to allow for 16 sample points per test.

*Federal Register, Vol 48, No. 191, September 30, 1983.
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LOCATION OF SAMPLING PORTS
NO.1 SYSTEM COKE OVEN PUSH CONTROL SCRUBBER STACK

ROUGE STEEL COMPANY
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FIGURE 2
LOCATION OF SAMPLING POINTS
COKE OVEN PUSH CONTROL NO.1l STACK
ROUGE STEEL COMPANY

4 3 2 1
4
3
) 2 rd
,“/‘
) 1
Stack
piameter
- 90 "
Point Pistance
No. From Wall (In.)
1 2-7/8
2 9-7/16
3 17-7/16
4 29-1/16
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APPENDIX B
SAMPLING PROCEDURES
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APPENDIX B

SAMPLING PROCEDURES

Each particulate test consisted of 16 pushes. Sampling was initiated
at the stack when the pusher ram was jnserted in the oven and stack
emissions became visible. Sampling was discontinued at each point approxi-
mately 78 seconds later when the ane-spot quench car left the oven. The
length of sample was dependent upon the movement of the quench car.

The stack testing procedures followed are consistent with EPA Test
Methods 1, 2 and 5, Stack gas velocity {is determined using an S-type pitot
tube and probe assembly whose coefficient is previously determined by
calibration against a standard pitot tube at the SSECO Wind Tunnel.

Particulate samples are collected 1n the EPA sampling train depicted
in Figure 3. This train consists of a stainless steel nozzle and glass
probe connected to a Type AE fiberglass filter assembly. The probe temper-
ature is maintained at approximately 250°F and the filter box temperature
is kept near 250°F.

After the filter, the sample gases pass through four impingers, in
series, placed in an ice bath. A1l impingers are of the Greenburg-3Smith
design, but only the second impinger has the tapered tip and jmpingement
plate. The others have the tip replaced by an extended 1/2 inch ID glass
tube. The first two impingers contain 150 m1 of distilled water, the third
is empty, and the fourth contains approximately 200 grams of preweighed
silica gel.

The final portion of the train {ncludes a control valve, Teakless
vacuum pump, surge tank, dry gas test meter and calibrated orifice,

Thermocouples located at six positions in the sampling train are con-
nected to a Doric Trendicator digital-readout pyrometer. Temperatures are
monitored at each sampling point throughout the test.
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APPENDIX C
ANALYTICAL PROCEDURES
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APPENDIX C

ANALYTICAL PROCEDURES

Particulate

At the conclusion of each test the sampling probe is removed from the
stack and allowed to cool. A final leak check is performed by sealing off
the nozzle tip, starting the pump and monitoring the flowrate on the ‘dry
gas meter. After this is completed the nozzle is removed from the probe,
the probe is removed for the sample box, and both are washed and brushed
clean using acetone and a bristle brush. The premeasured acetone rinse is
stored in a narrow-mouth glass bottle which is capped and labeled
appropriately.

The cyclone bypass is removed from the filter and rinsed and brushed
with acetone into the nozzle and probe rinse. The front half of the glass
filter holder is washed in a similar fashion and added to the cyclone rinse,
The probe wash and cyclone bypass rinses are evaporated to dryness at 130°F
in tared porcelain crucibles and the weight gain is recorded as probe
catch.

After each test the glass fiber filters are sealed 1n their filter
holders which, upon returning to the laboratory, are disassembled and
rinsed with acetone. The rinse from the back portion of the holder is
added to the impinger catch while the front-half rinse is added to the
probe wash. The 115 mm glass fiber filters are placed in the aluminum foil
wrappers that they were originally weighed in. They are dried for two
hours in an oven maintained at 220°F and transferred to a desiccator over-
night. The filters are weighed the following day on an analytical balance
having a sensitivity of +0.1 mg.

The laboratory data are shown in Appendix G. A blank correction has
been made for the acetone and distilled water used for rinses and initial
impinger contents.
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APPENDIX C (Cont'd)

The impinger liquor and associated rinses are evaporated to dryness in
‘tared porcelain crucibles. The dishes are placed under a laboratory hood
on a "steam" bath maintained at S0°F. Several days later, after the con-
tents have completely evaporated, the dishes are placed in the desiccator
for 24 hours and weighed on an analytical balance.

Gas Composition

Oxygen readings are taken at each sample point using a Sybron-Taylor
Model OA 570 instantaneous reading analyzer. Measurements are recorded on
the data sheets used at the stack.

Moisture
Moisture percentage in exhaust gas is determined for each test by

measuring the volume of condensate in the first three impingers of the
Method 5 train and the weight gain of the silica gel in the fourth impinger.
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APPENDIX D
OPACITY DATA SHEETS
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APPENDIX €
STACK TEST FIELD DATA SHEETS
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE Mo | Pusu_CoNTROL SCRuERER.
PLANT ; :

DATE 6/a0/55
INITIAS e
TEST NO. .

[ TEsT No. |

SiTe LI

, . Nezp e 240
2¥§
(A5G

vy F
ST Trmp

ORIFICE COEFFICIENT CHECK
w — ; 8 6; Lo g"-s | Sy | SRS R
F¥S s o | E<i | 88% | 8Egn| 88es
3PE | SS|1°s| 2L | pEek) §iSE
FINISH &S5 c 29,8 /0 oYY 523 70! 7/ pl= 170
START Lestlazge | se | espsae] sel s [0 |90
WeNeT | oo | 1o gx /.o Seqr | .5 | ve
A A p B T _ 7] o2
H = (0.03175) (4h) (Pbar) (‘m-avg + 460) @
(Tm-out + 460) m)  (Pbar + 4h/13.6) i
= 5 2
8H = (0.03175X/0) 25.4) j (763 7 vac )ye
70 féc) (Sw?7 Xos,48 7 %M)_J

BH= 1.7° 117 .
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

PITOT TUBE CALIBRATION DATA

SOURCE_MNO. | PusheR

PLANT
DATE gl:mie-;'

STACK DIMENSIONS_ §o" ¢

- NIPPLE LENGTH 33/a

'STATIC PRESSURE —.30
INITIACS Do - TAD BAROMETRIC PRESSURE__ 24.9&
| TEST NO. - TIME
|
? . = S dard
Se |88 |82 §2 1 @ t;?_t:: “S" Pitot "S" Pitot Temggture
E5 |22 |53 |53 [Sual—Twe | TueNo. 1| TweNo 25 [ et
E2 | B 1 E% CS=] 4p | vap | ap | AP | ap | VAP | Bulb | Bulb
SEx) | 3.2 |2 278 | Sk 2X4
2 110.5 19.45 | 9V {13 % 28
31194 i1ae [ 11| 21¥e .33
4 | 32.3 |2q.07 |29V, [32'% <38
s'{" /s?: 155_
2 77 |C 6] (e
3 72 7
Y "
.'E ,Vi“. ‘ ¢ 5"’
2 7= | (e
2 7o L&
, 4 i
i ("L‘.‘i e 2
7 .25
.3 Py
! A 25
Total
Average
Pitot VAPstnd = - Pitot stnd_ = =
Cp= Cp= :
~. Tube No. 1 VAPs Tube No. 2 $-2 —_—
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FORD MOTOR COMPANY
STATIONARY SOURCE ENYIRONMENTAL

CONTROL OFFICE

Source: Mot FvskH  Clongrcd Servbber

Plant: o€  sTg [/
Date: Sfefgs—
Initials: 25w Test No.

Y A

Sampling Train Information

|

Filter Type |, c 4/ Sample Box No. | Nozzle Diameter | oyv
Filter No. 95" ] Probe No. / Hozzle Material [gs
Cyclone & Flask No. | = ] Probe Material }//€cx | Meter Box MNo. 2,
Silica Gel No. 7 | Probe Length 7 1 Meter Box aH_ 177
| Leak Test Data |
Prelim. Time | tnitial | Time | Final Time
Reading Date | Reading Reading
" i —
Meter and b ety o A DN 774
Orifice o2 4;\#, 4 H o ncﬂ
Pump and o 20 VPsic A ¥ U
Surge Tank gt | 22 e
Meter Box, Cord, W LAY LS R ) 13y
Sample Box, Probe “foas’ ,7_.% &\ £.o0y Crm 15, .g.z;;cﬁ,
P'Itot Tube » & ‘;,\ o,é”";” }"/(;
. » L ﬂ Cc %
Total Pressure Line o 7 2 2, ¢ Iy
Pitot Tube e b (5| 877 Ve
Static Pressure Line L. 73 rhe '4'//,)
| Impinger Data -
Impinger Number 1 2 3 4
Impinger Contents H, 0 MO — Silica Gel
Final Volume (m1) 1285 %9 / 24l ¢
Initial Volume (m1) /60 150 o Phthy 228,57
Volume Collected(m1) 2.6~ -/ / X
Aloor 4 Celendins Total aRg .|
—
a5 + 3.0 = 28\
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE N, 7/ Aish Cogercl Scrvhber
PLANT fricé 557G/

DATE &0t JRs

INITIALS  po/ .
TEST NO.1- 2

NOTES ——
o T e 2]

o
sTadS Teme 144 £
NEZLIE S120 a4

V) 71‘.“,'

LY
357
ORIFICE COEFFICIENT CHECK
r_u —_ Sl 8 /| &~ P PRTI
¥ . T | TeT | 3% Juago | 82BC
P LS Ss|tes| g3 | 2EEi| s
(%] b Qe ™~ o ~ o
FINISH
——
START
AVG/NET
H = (0.03175) (4h) (bar) ('m-avg + 460) @
(Tm-out+ 460) (Vm) ("bar + Bh/13.6)
— = 2

aH = (0.03175)

BH = /,75’//,77
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: Al /. Lok Crano/ Scrubber

Plant: Loveg  SicE!
Date: Bl [y

M 1
Initials: s

Test No.:

-

Sampling Train Information

2-

.

Filter Type |;s. . Afe Sample Box No. | / Nozzle Diameter |, »/9
Filter No. ’ Probe No. /‘ Nozzle Material [ss
Cyclone & Flask No. | — Probe Material FYcLe ¥ Meter Box No. ~
Silica Gel No. Probe Length 5’ Meter Box aH 1. 77
[ Leak Test Data |
Prelim. | Time | Initial | Time | Final Time
_Reading Date | Reading Reading
Meter and A s
Orifice WO - SN [ . //
Pump and X oz /6 . 0"//;_’
Surge Tank g2 ! -
Meter Box, Cord, N 5"H € gr| ok 15" o/o] iSh | g5y
Sample Box, Probe oM > .ot c oA R 65 OFH ols/
Pitot Tube ak il
Total Pressure Line i Y L
Pitot Tube M a3 “t—r
Static Pressure Line £.3 H.q
A RY/7
{ Impinger Data [
Impinger Number 1 2 3 4
Impinger Contents H, O Mo O Silica Gel
Final Volume  (ml) 17y 157 & 220Y
Initial Volume (ml) /5t 1570 o 223.4
Volume Collected(ml) 25 / o 3.4
cLEae & Qelerd Total 32.Y
29 +34 = 32.4
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

DATE

' 5’)221.93"
INITIAL

nibbe

Dow
TEST NO. T-3
S 249
L2560 247 mez2iC
1?5 S (2
WYCF stk TE~P
ORIFICE COEFFICIENT CHECK
w — ; 8 % Lg.-« o e | SRS
¥ e T | TeT | 35% geagr!| e
eXs w c| ~ac ® D ‘Cde QP G
o - - | N gmu 2.-;-“- E I
Y O, ~- o ~— (-~ o
FINISH
S
START
AN
AVG/NET ||
B | 1 2
8y = (0.03175) (&h) (Poar) ("m-avg + 460) @
(Tm-out+ 460) L(Vm) ("bar + 2h/13.6)
— 5 2
aH = (0.03175) -T
tH= 175fi17
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Source: No. ! fust
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL

CONTROL

Cﬂl)lfﬂ/ (, Z'f'tbbt‘ ~

Plant: Povee  _stee!
Date: g/n,[g(
Initials: __Dgw

OFFICE

Test No.:

r

sampling Train Information

o 3
|

Filter Type |psum H/E Sample Box No. | - Nozzle Diameter . |, 4/
Filter No. 97 | Probe No. / Nozzle Material 3
Cyclone & Flask No. | =7 | Probe Material |Py£E X Meter Box No. 2
Silica Gel No. 9 Probe Length 5’ Meter Box aH 177
If Leak Test Data ]
Prelim. Time | tnitial | Time | Final Time
Reading Date | Reading Reading
Meter and A
Orifice M, 0 &
Pump and ok =
Surge Tank 23 Po1é
Meter Box, Cord, N 7;1,';; ;ftzs' 3¢5 |alec s | igis”
A~ ‘. EFI‘ .
sample Box, Probe @ 15 s /4:&
[
Pitot Tube e ¥ e
Total Pressure Line Hod
Pitot Tube ofr 23" | fo3 A
Static Pressure Line 0
P
l— Impinger Data |
Impinger Number 1 2 3 1
Impinger Contents M0 A O - Silica Gel
Final Volume  (ml) 125" e/ [ 2334
Initial Volume (m) | 50 /57 & R3c./g
Volume Collected(ml) 28 / (o) 3. é\
cleae 4 Geloriess Total 29.3

2t

+ 337 293




R 4 CEFY PIWY LI — 135 T dwii FHdyy e abed sy
Le30L
7 ANy Q5LL
Ju | &2 [ ¢ ST | &SI Q9 | ZIekE9| CCT Ny ol [l Svetp
21 %9 2T | €s5% | @57 | a5 | LTSV §90 AR AR I <
o | 49 <9 osZ P4/ Z |PLLTso| a5 BzT | onl |H1Le 2
33 | Z» 3T | Che | 247 | @z |elz240| 577 22+ | 9'2€ |970LL I-av
A2 | A2 /9 $S? | o5/ | 58 |otetbo | Ly T | 0°l] |72 e
9 | 27 T3 | 29z | /AS7 | 52 [ fAELBO | ALY ST T [o9IL £
<9 | &2 /7 097 | éA7 | &8 |SoL 330 86 597 | Ahr |L£99L Z
&9 | 57 LS CSC| LA/ | O 400 330 | EE/ O IEANERL - My
L2 | 57 _55 /ST | LA | 597 [Lpu98o | r 22V 676 | 1R h
¥ 29 25 Jic | TA7 | 077 | L2890 | &5 L+ | 1ot |89 13
> [ s? /s SAC | op! | @8 |GospBOo | 857/ 5 | 667 |4 92 2
L9 ) <9 €ST | AA | &0 [TarERo (¢S5 =5~ | pol |2'9%L 1-mMS
TS5 | 99 L9 | 2%z | &A1 | o | A28R | 1€ ght | @6l | b'35¢ Lid
£ £ F /87 mm_. e'h | pTrede | 3277 GF 20T | 97248 <
29 19 28 €$Z | zh! o'e | 208132 | 2L” ot " L*bl | E°95L Z
=9 19 L 3.5 257 prr! >t | £Lzl-083] A" ST ol | O65L| 8hze [ 1 -35
N Jo ° ° ° ° 4T CH" rATR
a3h0l 38101 3 4 4 4 by u[ Y 0%H Ul [ 5,021 u1| 0%H"ul % Ul | Len3dY
— — — —AWn — T =< % o=
g |3 | -39 35|84 5z 5= | 3 28 (858 | 2B | o [FoT
z 3. 3z 1535 g2 | 55| B¢ SF | 23| 3 | 83 |[5¢g | 8% | 55 (842
=5 O JN -t T -] -< -~ 0O <o =2 (B b 3] -l l.DmsW 3 o n @33
memi | so | 200 3, | 87| 32 37 g 5L S+ | ¥ ~ 132
3 g b a-8| 28 c 25 oo 3 x o
a ] 1R B 3 e i
(a4
g | s v € 2 L
7= INIOd 135 °*WON o STILINI aizTlt EIL|
—2T757 57 €T = aeg Zz3 H0IOV4 0 wyed 2T INd/NIN _TE31T  monay i
d € CON LSAL S NSy T a0un0s
WEL Lt

: 301440 T0¥1INOD TVINIHNOYIANI IJYN0S AYYNOILVLS
. ANYA"13 HOLO0W 0YO0d



P T e I

-35~

APPENDIX F
PRODUCTION DATA
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e EQubE_s_aEL_._QompﬁNy_-_.. L
- __Puor _CoNTRoL . SCQuBBEB.__
i __ﬁu.&usTJm 1985. . i e

ONEN | TimE__OF | TunME NET FU Scruhber |
No PLSH ChpReeD | cnmeeg " | Coal __ AP 1
N Dupatien | U _ fJn _@___ )
_ ARS MM _ I . R
3 0020 7 1441 18139 | 33,00
13 }._08a8 1450 R:38 | N/S 3.7~ 80w
3 0948 N/R o NS _ 235 AMeS
33 1007 N/R — NG o ]
43 L _I0lb W43 | _17:59 32,900 | .. ]
57 027 037 1 23:50 32,340 | _ . .._
5 1047 709 ¥ 738 | NE 4 Lo
15 1055 748 | 4797 1 30,00 | o
25 NE 1758 47:15 | 32,860 | _
35 TEY 115 C ITille | 33,900 | B
45 N4l IR 24 yT:22. | 3478 |
54 1202 1248 13: 14 30,800 | ... .. _
7 1253 184 1807 | 3/ok0 |
1 (30l 1a04 _R-0o2. 33400 | . ]
27 1323 | 181 |._iR=07 |_ 3500 § . . _ —
37| 134 2058 It : 44 33,840 | 37 anees
33 170 A, of 12
Tatal_lh _chafoed based on 2
s 530,120
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T TRonet Steer. ComeanY_ ... .
_No.) Pucn_CONTRol._ ScRuBRel . _ .
ARGUST 21, 1985 _

. OVEN TiME_ OF TIME Ner . 1 b, 1 Scrubber -
No. opsh | compeeD | cameee | Coal | AP
I DughtioN | Charged |  (To.Hg) |
HRS  MuN —
39 0848 1459 1749 22,640
449 o930 | 1537 | 1753 | 33,100 | 1
] 2 0948 1545 1203 | 31,78 | _
12 1010 NR. — NAR.
R 1022 1718 1704 33,78 | _
57x 1032 — |\ = | T ]
N YA 1099 | 1731 1708 33,80 |
AR 1058 _|_1740 LIT:48 33,100 | 3.1 N
I . A ok L il | 23,920
14 1l 24 _ 1800 | {724 | 30,320 |
24 (34 1827 1701 33,840 | 3.7 1
LA 145 | — — p— — ]
34 1303 857 | &0k _| 23K | .|
44 1313 1928 {747 | 33,680 | 235mps
= 133 | Rosi | e | 34,40 | .
Ho 1354 2145 | ol | 33,620
33,220 fvg.
Total Ih chalged based 00 8 |
is 53), Ko :
MR B —— —
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e _Rouge SwEeL, Comeany
. o —No.i_PusH_ConTRol _ScRueeeR .
_ e PUAGUAT 22,1985 e
- OVEN JiOE _OF § TimE Nev.. 1 b 1Scouhber
NO. PusH | CHARGED | CumRGE |  Caog) aP
———| Dugstion | Charged (Z0. Hg)
[}
3 0348 1523 17:25 35,400 __|
44 0900 1529 17:31___| 30,940 *
- g 048 —_— _4_
1€ 0940 ~ N
) 28 0852 177 o:25 (33 »d0 3,7
o1 38 1Q00 ‘150 o100 133l | {—
5 0at 1 oa. 23:25 320 | 00 |
48 1037 18 14 1IR3 133 340 - ]
S B 1047 1833 14 {33 Too
1 I o 1244 142 |34, 100 3.7 )
| 1135 IR 53 Ia:42 |33, 140 1
EY Ha4 | 1q3g 1o:0l | 32 880 | 1
59, 1155 -
_ 41 1242 1950 W 52 [333L0 |
3 1300 | 457 17:03 | 33.0b0 .
13 1314 223 15:51 | 34,200
_ 33 440 fug. I
Total Ib chahed based on 13|
is 535,040 —
:%7 —-—
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APPENDIX 6
LABORATORY DATA SHEETS

. Ry




NO. | Push CONTROL SCRUBBER.

— Rouse —STeE L—Company
——— PARTICULATE , CoNDENSABLE _SupVEY.
. E5 ! g . 20-22, 1985
< T Tzl5q '
5 INE % IMTIAL WETGHT (6m)| FINAL WEIGHT (&) NET
BT I "g’_}gg q GRINTT
" galatl 2 Fyg. | 2 AYG. | (em)
—q_ |- - "
3 V{951 [2.2845 |2.2850 |2.28s0 2.2918 (2420 12 26)4 0.00LY
] |2 i i‘— 2.2763 |22765 12,2764 12.283% |2.2841 |2.2840 |p.0070
e 11—t - - - .
3_1‘:_ 3197 R [2.3044 2.3044 [2.3044 2-3104 [2.3n0 2.3110_ [0.00kl
R L _ R |
i1 {113 10w [1B0.7842] 1367844 |138.7043 | 128 7473 132.7975 |138.79% |0.013) _ass
#1207 f8 F f124.1867] 1241845 [129.1848 128.2014 11242016 |124. 2015 |0.0167 |45
5 1 |31% fs5 [0ne.5823 15523 | nis. 5823 I 5906 | 165607 |11, 5406, |0.0083
NS i . —] S|
S e 114 1R . o995 131,059 | 121, 6945 BLTIR 1317128 131128 [0.0126 |4
g8 12k t8 s | 13,7012 [na.70m N3 M4T In3.meg_|uameg fo.01gy

i BI% 15 Jus.222us.2223 115.2222 1152360 [15. 2362 (15,2381 [0.0139
“idno | N )

T % 122,02 1221074 11221013 |122.1075 (1221075 [122.1075 |o.000a
Bbi® M |5 [We' 1251058125 157 1251658 |125.10b1 (1251661 [125.1001  [0.0003
“uyr |
__jg’ . - BLANK CORRECT IONS
oS [ || Prose Wash (AcETONE) CONDENSABLES (D.T. H,0)
S ] Y e Yy | Cometion [HET

3 ] ,_I___ﬂ.l__ 245 0002 10.0129 § 300 ) -0008 _ 10.0120 |

4 1 2101395 0003 [0.005 | 300 L0008 _|0.0178
4 L3 11225 |.o002 lo.008s 300 |.o00d [0.0130
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APPENDIX H
SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS

[ —— - e
RS ESTIIZx2RRES oz

GAS FLOW ANALYSIS

SOURCE -~ ROUGE STEEL CO. NO.1 PUSH CONTROL SCRUBBER

TEST - 1

HEASURED DATA

STACK DIAMETER
STACK CAS TEMPERATURE

STACK STATIC PRESSURE
BAROMETRIC PRESSURE
PITOT TUBE COEFFICIENT

AVERAGE SQ. ROOT OF VELOCITY PRESSURE

DS
15
PSP
PBAR
cp

DELPV

144,

-0.30
29.55

0.78

0.714

IN,

IEG F

INCHES H20
INCHES HG

IN.HZ0*#.5
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SAMPLE CALCULATIONS

D e e e e 0 e

HOLECULAR WEICHT OF WET EXHAUST GAS HuW
HUW = ¢ MWD /100.) » C106.- 24 ) + 0,18% 2N

MWW = (29,00 /160.) & ¢ 100.- 8.222 ) + 0,18« 8.222

MWW = 28,10 LB/LB-MOLE

STACK CAS PRESSURE PS
PS = PBAR + ( PSP / 13.4 )

PS = 29.55 + ¢ -0.3000 / 13.8)

PS = 29.53 IN. HC.

STACK GAS VELOGCITY AT STACK CONDITIONS Vs

- L

VS = 5128.8 » CP « DELPY # SORTC(TS + 447,) / CPS % Muw )
VS = 5128.8 * 0,7800 # 0.7136 # SART(( 144.2 + 460.) 7 ( 29,53 » 28,19 »
US = 2434, FT,/MIN.

VSTD

USTD = 17.647 % yS x pg / ( TS + 440, )
USTD = 17.447 » 2435, « 29.53 /7 ( 144.2 + 460. )

VSTD = 2101, FT./MIN.

STACK AREA - ROUND

T e, . —

AS

AS = P1 % ( DS %22 ) 4. / 12,%%2
AS = 3.142 % ( 90,00 2 ) 7 4, /12,442
AS = 44.18 s5q. FY,
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CALCULATIONS

STACK

GAS FLOW

05

Qs

9

Qs

Qs

STACK

VS % AS
2436, # 44,18
107400, ACFNM

GAS FLOW AT WEY STANDARD CONDITIONS

QusTD

QUSTD
QusTD
QusTD
STACK

VETD % AS
= 2101, # 44,18
92830, WSCFM

GAS FLOW AT DRY STANDARD CONDITIONS

QDSTD

QosTp
QDSTD
QpsTD

QWSTD * (1, =C %M /100.))

92830, % { 1. -( 8,222 7100.))

1]

85200. DSCFK
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SAMPLE CALCULATIONS

PARTICULATE ANALYSIS

SOURCE - ROUGE STEEL C0. w01 PUSH CONTROL SCRUBEER
TEST - 1
HEASURED DATA

e - ———

METERED SAMPLE VOLUME VK 14.687  acT, cu, fr,
METER CORRECTION FACTOR DGHCF 1.0135

AVERAGE WETER TENPERATURE ™ 65, DEGF
AVERAGE DRIFICE PRESSURE pRop . DELW - 182 INCHES 2o
VOLUME OF H20 CONDENSATE vI 5.0 W

WEIGHT OF H20 ADSOREED vse 3.1 cRAMs
NOZZLE DIAMETER DN 0.2490  INCHES
TOTAL SAMPLE TINE THETA 21, MINUTES
WEICHT OF PROBE catch WPROBE 0.0129  GRANS
WEICHT OF FILTER CaTCH WF 0.0069  CRAMS

WEIGHT oF CONDENSABLES NC 0.0120 GRraMs
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SAMPLE CALCULATIONS

- 2

CORRECTED VOLUME OF GAS THROUGH METER - STANDARD CONDITIONS VKSTD

UMSTD

L

17,647 #UN & ( PBAR + DELH / 13.4 )/( TH + 440, ) = DGMCF
UHETD = 17.647 % 14.69 % ( 29.55 + 1,619 / 13.6 )/{ 66.38 + 460, ) 1.014
VMSTD

14.8t CU, FT.
VOLUME OF WATER VAPOR COMDENSED - STANDARD CONDITIONS VWSTD

VWSTD = 0.0472 % ( VY1 + V5G )
VHSTD = 0.0472 # ( 25,00 + 3.100 )

VUSTD

1.326 CU. FT.

TOTAL SAMPLE VOLUME (CORRECTED) AT STANDARD CONDITIONS VTSTD

VISTD = UMSTD + VHWSTD
VTSTD = 14,81 + 1,324
VTSTD = 14.13 CU. FT.

PERCENT MOISTURE IN EXHAUST CAS M

XM = 100, # YUSTD /7 VTSTD

XM o= 100. % 1.326 / 16.13

M = 9,222 %

NOZZLE AREA AN
AN = P1 % ( DN #%2 ) / A, / 12.%%2

AN

3,142 & ( 0.2490 #%2 ) 7 4, / 12.%42
AN

o

3.38E-04 &4, FT,
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SANPLE CALCULATIONS

ISOKINETIC RATIO 1

-—— -~ e

I = 100, #» VTSTD / ( THETA # AN # VSTD )

1 =100, % 16,13 /7 ( 20.80 % 3. I0E-04% 210%, )

I=10%.22%

TOTAL BEIGHT OF PARTICULATE MATTER COLLECTED HET
WPT = WPROBE + WF

WPT = 0.01290 + §.00490

WPT

1.01988 GRAMS

PARTICULATE CONCENTRATION AT STACK CONDITIONS CSTK

— o e B e et e B e e

CSTK = 15.43 % 17,647 % PS # WPT / ( UTSTD # ( TS + 468, ) )

CSTK

15.43 » 17,647 % 29.53 # 0,01980 / ¢ 16.13 # { 144.2 + 249, ) )
CsTK

0.01633 GR/ACF

PARTICULATE WEIGHT CGNCENTRATION AT DRY STANDARD CONDITIONS 4Co

NCD

#

BA9.0 = WPT / ( VMSTD * MWD )

WCD = B4%.0 # 0.01980 / ( 14.81 » 29,00 )

uch

1

0.03915 #/1000¢ DRY

PARTICULATE WEIGHT CONCENTRATION AT WET STANDARD CONDITIONS ‘ACMW

- —

e O e a4 - s e — o

NCY

BAG.0 # WPT / { UTSTD * MWW )

WCW = B49.0 % 0.01980 / ( 16.13 % 28,10 )

WCW = 0,0370% #/1008% WET

PARTICULATE FLOW RATE WR

~ Y L et . v

WR = 0.132 » WPT # QUSTD / VTSTD
WR

0.132 % 0.01980 * 92830, / 14.13

WR = 15,04 LB/HR
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SANPLE CALCULATIONS

CONDENSABLE CONCENTRATION AT STACK CONDITIONS CsTk-C

- -

CSTK~C =15.43% 17.647% PS # WC / ( UTSTD % ¢ TS + 460, )
CSTK-C =15.43% 17.647¢ 29,53 % 0.01208 / { 16.13 # ( 144.2 + 440, )
CSTK-C =0.00990 GR/ACF

CONDENSABLE WEIGHT CONCENTRATION AT DRY STANDARD CONDITIONS ©ONED-C
WCD-C = B49.0 « WC / ¢ UNSTD # MWD )

WCD-C = B4%.0 % 0.01200 / ¢ 14.81 * 29,00 )

WCD-C = 0.02373 $/10004 DRY

CONDENSABLE WEIGHT CONCENTRATION AT WET STANDARD CONDITIONS WCuw-C

e e o e e e v

—————— —

WCU-C < BA.0 * WC /" CUTSTD W MWW Y ~ ©

WCW-C = B49.0 » 0.01280 / C 16,13 % 28.10 )

-4
[}
=
]
(o]
i

0.02248 #/1000# WET

CONDENSABLE FLOW RATE WR-C

WR-C

fn

8.132 # WC » QUSTD / VTSTD
WR~C

8.132 % 0.01200 » 92830, / 14.13

WR-C = 9.115 LB/HR
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SAMPLE CALCULATIONS
————= ~ALVULATIONS
A.

Detenmination of loss - Coal to Coke

Assumptions:
1. an moisture in the coal 1s driven off

2. Five sixths of the volatile coal content is driven off--caleulated
on an “as-recejved" basts,

Results of Analyses from Rouge Stee] Coke Owen Laboratory

Aug.?20 Aug.21 Aug, 22

% Moisture 7.30 7.34 7.20
% Volatiles (Dry) 32.40 32.20 31.74
% Volatiles (ag Rec'd) 30.03 29.84 29.45

(Resuits shown above correspond with analyses of coal samples obtained
on August 19-21-<when the ovens testod were charged.)

Assuming that the total Tosses from coal to coke are from the toss of
moisture and 5/6 of the volatiles, the coal fcoke conversion factors

Test Test 2 Test 3
5/6 x g Yolatiles (Ag Rec'd) 25.03 24.87 24 .54
% Moisture 7.30 7.34 7.20
Total Losses (5/6 Vv + M) 32,33 32,21 31.74
Conversion Factor 6767 .6779 .6826

Determination of Emission Rate in Lb Partiqglate/Ton of Coke Pgshed
Lb Particulate = Emissions Lb, Hr , Min ' Test ’ Lb Coa]’ 2000 Lb
Ton Coke Pushed r in. | Test oat | Lb Coke on

Jest 1
0.029 = 159 20.8 2000
Test 2
0.0341 = 17,7 20.8 2000
) ; *]ﬁ7§+“““‘
Test 3
0.0205 = 1p.g 20.8 2000
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

PITOT TUBE CALIBRATION DATA

SOURCE M"m s STACK DIMENSIONS
PLANT — 6% E& e ——

NIPPLE LENGTH
DATE ;_"_ 17- IS_' STATIC PRESSURE
INITIALS 5p BAROMETRIC PRESSURE

TEST NO. Casibg s TIME

R e  —— e T

L | ~— & ~tandard | | wen Stack
PE gg gz (22 = ;iu;ot Tib P;§°t1 Tib P:‘“’tz Temperature
6o | £ volbte -..»T:E e ube No. e No, Dry et
- e Pl Y  VEP | aP | &P | op | v&P | Rulk | ROTH
2" V.27 e SY 1,735 | .92 |,959 | .27 ].933
Meb 37 1,608 | of |.781 ] .58 | .70/
L O 2o L ¥#¥721.33 s |, 32 |, s
A 77 \J 14 ?
alt) 28 1Y 8 R e 19
Lo 78 |/ .19 |/
Total
Average .78 .19

Pitot ¢p-V/2lstnd_ - LPitot  APstnd . L39 -
Tube No. 1 ViP5 Tube Mo. 2 VAPS-2 —_—_—
|

e {
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e a— R SO ' SSFLO METER pOX ND. 2 Caf TRRATINN [ATe
A— '“‘J DATF . 07/02/85 STO. HFTER NO.: 91a592
INITTALS: Sup FOX-METER NO.: 245284
e S BOR, PRFSS,: 29 35 MO, OF  TRIALs: g
|
* ] TRIAL TIKE  ‘Syandarp NETER DATA (CORR. FacTom 1.0010)
TFMF DEL P START  Finjgn NET  VOLLSTP Comk . upy
e ] N WIN. DG F In.Wag cu 51, CU.FT. CILFT.  ggp [
T T Vo150 78,0 -0.250 93039 PI.343 59m3 50 g,
B 2 15,0 77.5 -p.270 934.343 943,709 7.6 7473 5
3 150 77,5 -g.2q0 943.78% 957,308  A.s19 8.205  n.nyp
4 s 78 033 952,308 950.451 4343 6.101 4,148
5 100780 -p35p TIB.651 985530 4 e71 4. eqw 6000
b 10.0 78.0 -0.3R0 945 .50 $73.078  7.556 7,747 7,007
7 10,0 78.0 -0.43¢ 973.078 981.103 p.g35 TI8 T oune
8 8.0 7.0 -5.47p ?81.103 938,346 7,243 6.94%  4.9v7
¥ 8.6 78.0 -g.549 798.344 996.314  7.97; 7462 T 47
L3 MFTER BOX DATA
T-IN T-0UT DRt P &raRT FINISH STP vat. DELTA Cong,
NO. DGCF OGF IN.WIO Cu.fT. CU.FT.  sCF HoobeL 1
j e i e S ey
o e e Vo793 7.3 0.500 497.538 463,463 5,715 s [
e 2 Ban @06 9,750 4h3.463 470,855 7077 1.g 1.76
——— 3 88.0 4.6 y.ppp 470.R5% 479,338 9.0B8 .94 | 78
1 9.0 870 1,250 479.359 85715 s.e22  jg3 g .
5 930 @8.6 y.509 485.715 492,597 5502 1.8
& 946 89.6 (750 492 597 Sie.189  7.143 1.5z .-
T 7 953 90z, U00.169 508.233  7.a02 1.83 1.7
——— B 9.0 w10 2,500 509,233 SI5.030 6.882 (%R 1.4
- Y 97.0 9.6 3.000 515.53 523.5%2 7,605 1,55 4.
T — “‘_—-_‘ -
AVERACF WFTFR [ORRFCTION faCTOR 10135
— AUFRAGE. CORRECTED CALIFRATI(N CONSTANT «DFLTA W 1,77
—— Yo
e —————e ——— L ) ..__‘..--‘;__--'\.,.-.—_ﬁz..ﬁ___ ——————— ey -——M~






