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1.0 EXECUTIVE SUMMARY

Republic Steel Corporation (RSC) retained Betz-Converse-MurdocheInc. {BCM)
to evaluate its No. 22 Envirotech/Chemico one spot quench car installed at
the Coke Oven -Batteries Nos. 6 and 7 at the Cleveland facility. The
emission data were evaluated in accordance with the Envirotech/Chemico
specifications and testing was performed as per the procedures established
by the Environmental Protection Agency (EPA), the State of Ohio, and the
City of Cleveland. Three 24 push tests, incorporating push and travel
modes, were performed by BCM. In addition, opacity observations were
noted for each oven that was pushed during the particular testing program.

2.0 SCOPE AND OBJECTIVES

The scope of the project was outlined in BCM Proposal No. (0-4178-12 which
is contained in Appendix 1. The following parameters were determined for

each test:

. Gas flow - ACFM and SCFM

. Gas temperature - °F

Moisture - ¥ by volume

Flue gas analysis - % by volume COp2, 02, CO + Nz (by

difference)

. Particulate emissions - gra1nsfdry standard cubic - feet
(g/dscf), 1bs/hr, 1bs/ton of coke pushed, 1bs/ton of coal
charged

Opgcity - % Opaque

3.0 PROCEDURES
3.1 Field Work

Field testing was conducted April 14 and 15, 1981. The sampling team
consisted of the following BCM personnel: ]

e Robert Alfred - Scientist 11
o« Edward W. Blanar - Engineer I
e Nassar Oshkoohi - Scientist II
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Mr. Gene John of Republic Steel acted as liaison between BCM and Republic
Steel, and Mr. Bill Weiss of Chemico ensured that the scrubber car was
operating normally during the test periods. Mr. Joe Bryant of Chemico
observed the testing performed on the test car.

The following methods of sampling were employed in the test program:

1. Sampling and traverse 1locations were determined at a pre--
test meeting on March 24, 1981, attended by personnel from
the City of Cleveland DAPC and the EPA.

2. Gas flow, gas temperature and static pressure measurements
were made per Method Two of the Federal Register, Volume 42,
Number 160, August 18, 1977; the methodology is outlined in
Appendix 2.

3. Particulate testing was conducted as per a modified Methods
Five Federal Register, Volume 42, Number 160, August 18,
1977. These procedures are outlined in Appendix 2.

4. Fyrite oxygen (02) and carbon dioxide (COz) indicators
(manufactured by the Bacharach Instrument Company) were used
to determine the molecular weight of the flue gas. The
Fyrite directly determines percent carbon dioxide and

. oxygen. The volume percent CO plus nitrogen was determined
by difference. All of these parameters were used to calcu-
late the molecular weight of the dry flue gas.

5. Moisture content sampling was conducted per Method Four of
the Federal Register, Volume 42, Number 160, August 18,
1977; the methodology is outlined in Appendix 2.

3.2 Equipment Calibration

In accordance with the accepted procedures published by the EPA, all gas
velocity measuring equipment, volume metering equipment, temperature
measuring equipment, and flow rate metering equipment had been calibrated
within 60 days of the actual test date. Calibration data are contained
in Appendix 4. '

3.3 Analytical Methods

All samples generated during the sampling program were returned to the BCM
Laboratory in Norristown, Pennsylvania. Laboratory data are contained in
Appendix 3, Table 3-1.
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3.4 Calculations

A1l particulate concentrations, moisture content, gas flow, and molecular
weight calculations were accomplished through the use of a computer. Raw
data generated .from the field sampling program and the results of the
Taboratory analyses were introduced into equations presented in Methods
Two, Three, Four, and Five of the Federal Register, Volume 42, No. 160,
August 18, 1977. Computer input and all other data appear in Appendix 3.

4.0 SUMMARY

4.1 Particulate Emissions Results

The parameters evaluated using the EPA and State of Ohio testing methods
are contained in the computer printout at the end of Appendix 3. Test
results are listed in Table 1. .

TABLE 1
PARTICULATE EMISSIONS RESULTS

Particulate Emissions
Run Concentration Lbs/Ton of Lbs/Ton of
Number (Grains/DSCF) Pounds/Hour . Coke Pushed* Coal Charged**

1 .012 . 6.8 0.020 0.015
.ol 6.5 .~ . 0.0 10.016
3 .015 8.9 0.027 0.020

* Based on 280.8 tons of coke pushed for each 24 oven tests; see
Appendix 3 computation sheet '

** Based on typical yield of 0.75 tons of coke pushed per ton of coal
charged
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4.2 Visible Emissions

The opacity observations were performed in conjunction with the City of
Cleveland DAPC, Chemico, and the EPA. The readings are contained in
Appendix 2.

5.0 DISCUSSION

5.1 Particuliate Testing Results

The testing for the quench car particulate emissions was performed with
minimal field difficulties. Test Run No. 1 was delayed because of elec-
trical problems on the quench car. Test No. 2 went smoothly; however, a
hydraulic line broke on the test car about one-third of the way through
Test Run No. 3. This delayed testing for about one hour. During Test
Run Nos. 1 and 3, the hot coke began “sticking® in the ovens; therefore,
the pushing machine was unable to push the coke out. This was not evident
to the operator of the quench car who initiated the scrubbing cycle. This
situation occurred for approximately 160 seconds on Test Run No. 2 and 36
seconds on Test Run No. 3. Because the scrubber was only scrubbing
ambient air, the cubic feet of gas sampled and the sampling times from
these pushes were subtracted from the appropriate totals. If they were
to be included in the calculations, the gas flow {ACFM) and grains (DSCF)

- would .drop in value and the isokinetics would be slightly higher.

5.2 Visible Emissions Procedures

The opacity was observed during two of the three testing programs. All
observations were recorded in accordance with guidelines established in
EPA Federal Method Nine of the Federal Register, with the exception of the
guideline that the sun be located 140° to the observer's back. This
guideline could not be met because of the location of the coke ovens; this
is a well-established practice. All observations were recorded by a
certified BCM observer, '

Opacity readings were taken above the coke car with blue sky as back-
ground. Observations began at the start of the push cycle of the quench
car and continued until the quench car cycle completed- its run, which
lasted two minutes. There were 24 pushes per test, each push occurring
approximately eight minutes apart. '

B Ty e R4
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RIFUELIC STELL CCRFCRATION -1- ~ MARCH 16, 1981

TECHNICAL SCOPE

:t s the desire o Republic Steel Corporation (Republic) to have the
amissions fraom the ENVIROTECH/CHEMICO Enclosed Quench Car Systems Tocated
3y the Cravelanc plant of the Republic Steel Corporation evaluated and
gusntitied. Thz intent of this proposal is to present
we.z-Csnr**se-ﬁurdoch Inc.'s {BCM) approach to fulfilling Republlc S

re2quest Tor determining the above information.

oreject will involve emission sampling from the outlet of two Quench

Tha

Czr Sysizms in order to generate compliance data for submission to the
Q2nio Ervironmental “rotection Agency (EPA). A maximum of three runs will
Se ;erf raeg during a Tour-day pericd at each location. The project is
svhdivided 1t netad balow. .

oh d mutual understanding of the BCM services to be
teq scoge "is subdivided into the steps as noted below.

1
)
3
Y
[ s

-
-
-

cuss
ua523

ho proposal, the Section Manager of the Air JQuality

Joomoaccarntance o7
5zzuion or fhe Fieid roject Sngineer will meet with Republic Stael to
g:zwmplish the folicwing: :
- Istebiish ‘ines of communication for the testing
) . i f .
. Giscuss the oroject scope to ensure Republic and SCM are in’
acreement .
- Ensure thet the sampiing site is prepared for testing (see
|"'|-:e ':‘

esponsibility Secticn)

.o SAMPLING AND ANALYSIS

2.. Tesi Prccedures

Ail porticulate testinrg procecures to be followed during the three 24
~u3 tesis for each car are those prosbr1bed by the Environmental Protec-
tion Agarcy (EFA) end the Chio EPA. The procedures to be followed during
tzskhing ar2 cut iinad below: '
, g2 an out-of-stack glass T9ar filter, followed by 2 fuil
impinger t*nin (which consists of two distilled water filled

inod .#ers,, foliovied by an e-;tj impinger, and then a silica
gzi-Filied rinal impinger. - glass lined prche heated to 250°F
+ 23°F will ce used for the iasting.

e S ———— . b — —
a




REPUSLIC STIEh CCRPCRATION -2- : MARCH 16, 1981
- Samci2 roint location and velocity traverses will consist of
four 3ix-point sampiing iraverses.

-

TEA Vethod 3 sampling procedures will be followed for the
sarticulate sampling with the following exceptions:

(1) A samole rzte of 2pproximately 0.3 scfm will by usad for
sacn ast
{2} A back nhalf particulate loading will .be generated by evapo-
. v2ting all water washes at 105°C + 5°C, and the residue
ig

w2ioht determined

2.2 Tarameters
—— e e - ]

1ng porameiers will be evaluated and reported for each of threa
~ each Quench Car.

figw - ACFM - ACAM4 and SCFM

temaarature -°F .

~ciecuiar weight - Orsat analysis - (COz, Cp, €U and

v difference) - % hy volume

isture content - % by volume '

. Partieylate concentration -gr/dscf (front-half and back-half of
czvpling train reported separately)

. Smriiculzis emission rate - lbs/hr (froat-half and back-half of
sarpling train reported separately) |

. tisible emissions —~ % opacue {optional)

.
e WIS Y]
Iy

oW

C3N)

[ XY ]
]

For e2ch car, 3CM will provide two men onésite for four days with
the nocassary sampling eguipment to complete the testing. If visi-
sle emissions are reguired, BCM will provide three men during the
r¢grin.

(A% ]

3.0 FHALYTIZAL.

A1 s-wmnles wili be returned to our laboratory in Pittsburgh, PA for
anaiysis. :

4.7 REIORT L
cive zonies of ithe reports (one repori for each car) will be submitted
Aithin 30 werking days of field testing completion. Preliminary data
shouid be zva‘laple within 15 working days of the compietion of tne
sampling,  The veports will include ail field data shests, analytical
~aperts, zrnd sampling methodologies 7rcm the testing of the cars.
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2e is firm and cannot be changed unless it is mutually
acrzec thai the scope of the work has changed from.what is outlined in
Costs are based on 10 hour field days and hours 1n excess

idered as overtime.

LUMP SUM COSTS

on(l}
para"on . .

i -~ L
t33¢

Sﬂ“VE“ 10-hour day
dcur par 2-man crew
Hour oer 3-man crew

n
=

e

-

Sed D

- D .

e v g
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persation s2ct

cyertime wiil EBe billed at cost plus 10%.
.newity you of such Changes of Scope.
lire the tyte of

]
\lll

' by condit

ject's cempletion,

jons beycnd BCM's, cont*oT

-caest We°t1ng, compietion of 1ntent to test forms.

such as partial or com-

;nutaowns or irregularities, str1kes, floods or Tires which

constitute a Change-of-Scope.

Also, un-

ner conditions which BCM's Field Project Engineer considers

ier.

sheliter,

e: safety and/or sample quality, constitute a Change-of-
£ ce charged 2t the delay/overtime rate.
d work is based ¢n a 10-hour day (excluding travel).

In acdditicn, the
Any hours -

3s52ry for the successful completicn of the project in excess of 10
2y v‘lﬁ be cnarged at the delay/overtime rate described in the com-
Any expenses incurred as a result of project delays/
The BCM Field Project Engineer
At your request, 3CM will out-
as required, to minimize weather delays. If

the oroject is pos;pon < within 72 hours of the scheduled start date, you
may te charged e fee (not to exceea tne mobilization charge).

HORR

SCHEL‘."—E

Hcrﬁ on tiis project can be started within 10 calendar days of your
autnorizatic~ to proceed. and can be ccmpleted within 30 working days of

comiletion of the field work.
gnticipated

cn our

This schedule is our best estimate based
‘aboratory and eng‘nesring workload.

At the time of

1
i

o e i e #




[#3)

P o e s T g

[N e .. -
S L CmeE . I“.n\.....\.a- - 'ne.

REFUBLIC STEEL CCRPOAATION -4- | . MARCH 16, 1981
o authorization 0 asroceed, it may be possible to improve this sched-
'=E i necgisary. cn the cther hand, an unexpocted increase in our lab-

CTitory ang enginegring workload may cause a few days' delay in starting
tne project.

INVOIC

Inveices will be submitted month]y vor work compieted, with terms net
thirty (30} days with past-due balances subject to interest at the rate
07 zna znd cne-quarter percent (1-1/4%) per month, effective forty-five
{43} days- after date of invoice. This represents an annual interest
caarece of Tiftzen percent (15~ -

VILIDTT

TRz opresssal is vaiid for €0 days. Subsequent to that date, 3CM may
“eviey trz basts of peyment to allow for changing costs and ad;ust start-
.77 énd comptetion dates to conform to our workload.

airtain insurance coverage in the following amounts and, upon
ri322st 37 the 2lient, will provide a Certiticate of Insurance so indi-

ey . Limits of L1ab11141

v

{2, Standard Worker's Compensa-
tion and Zmployer's Liability

§Statutory

2r Lichility
ily Injury $500,000 Each Occurrence
and Aggregate

aner
Sod

rroperty Damage $500,000 Each Cccurrence
' and Aggregate

(<) Autemedile Liability

Comdined Single Limit $1,000,000 £ach Qccurrence
(a’d1‘ Ini Lry and Property Damage)

SEFTTY .

BCH perscane? ways endeavor to concuct field activities in such a
nanner ag % o ect themselves and others from accidents and injury.
Whan spacia) sar ty equipment is regrired, the client should so specify.

Zoh pergowrci use their own safety =jquipment (hard hats, goggues) uniess
otherwisz iastructed.
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PROJECT MANAGEMENT

3CH will assi

gn key personnel who are fully qualified and experienced
#ith simitar st

udies. Their guties are briefly described below.

Sa~ti

o]

n thznager - Alr Qualjty

Mr. P. R. Charrington, P.E., will be responsible for all field studies
and analytical determinations. Mr. Charrington has been involved in over
reur-nuncred seurce amission programs.

Preiect Zagineer - Air Quality

v 2. E. Seely will te assigned as “ihe project engineer for the field

. E
samyiing croject., Ha will be responsible for the data evaluation and
_ ¢ system cdesign., Mr. Seely hzs been involved in the J&L _
e:t;sburgn works Cuench Car testing and several Bethlenem Steel Quench
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CLIENT RESPONSIBILITY

-
1
T
B

-

tzsting

2. Access to the sampling location

sempling location

MARCH 16, 1681

9 successfuliy comoiete the field testing, it shall be the responsi-'
i1ty of Republizc Staal to provide the following:

.- A plant lizison for the 3CM field testing team during the field

jectric power (110V.and 20 amp service} to within 50° of the
misR| T .

d, "% cocrating data of the cbke oven battery during field testing
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=] hT’

QUALIFICATIONS
E’t ras performed over 40 tests on the ENVIROTECH/CHEMICO Quench.Car
during ik2 past two years. Provided below are the locations of the

i
JECtS u1;h piznt contacts and phone numbers which Republic should feel
e tc contact.

Jores and Laughlin Stzel Corporation - Pittsburgh Works

CMay - Juiy, 1973

Augcuzt - September, 1979 '
Mr. S. Wl Kretz - (412) 378-5447

3et:izhem Steei Corporation - Bethlehem, PA - ‘o

February - March, 1979
< F

Mo I€ Rex:i ard Mr, Rehert Alpago - (215) 694-3878
=Szthicren Stesl Zorporation - Sparrows Point, MD
Octstse, 1230 :

3177 Gogart - {301) 477-7386

mienzm Ste2l Zorporation - Lackawanna, NY

April, 1921 - Tantative Schedule :
=fier - (716) §21-2504 | § '

Jones and Laugh?in Steel Corporaticn - Indiana Harbor Works

Novermsar, 1620
Argrew Wichlinski = (219) 391-2518

Shenange Ccke Corporation

darch 1231
Jim Zwikle - {412) 777-7654

Recualic Steel Corporation - Werren and Youngstown

- (213} 241i-2200

UninaZ States Ste2i Corporaticr

iski - \412) £33-2594




aventh e [N, ———— [, ———— ——
P .

Behi . Converse - Murdoch - Inc.

APPENDIX 2
' FIELD SAMPLING PROGRAM
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APPENDIX 2
FIELD SAMPLING PROGRAM

1.0 SAMPLING PROCEDURES

1.1 Test Station and Traverse Locations

The locations of the sampling stations and traverse points are critical
to the performance of the project. A description of the sampling location
follows. The outlet duct of the scrubber measured 72 by 64 inches. Four
test ports each contained 6 test points, for a total of 24 points.

1.2 Gas Flow and Gas Temperature Determinations

The gas flow rate and temperature profiles were measured by conducting a
simultaneous velocity and temperature traverse in conjunction with the
particulate testing program. Gas velocity heads were measured with a
calibrated "S"-type Pitot tube which was connected to an inclined mano-
meter. A Chromel-Alumel thermocouple connected to a potentiometer was
used to determine the gas temperature. :

1.3-Moisture Content

Sampling was conducted concurrently with particulate sampling using the
principles presented in EPA Method Four. The following parameters were
evaluated in order to determine the gas stream's moisture content: sample
gas volume, sample gas temperature, sample gas pressure, impinger moisture
gain, and silica gel moisture gain. Some minor modifications were made to -
the Method Four train to allow simultaneous particulate and moisture con-
tent sampling. These modifications did not deviate from established
sampling principles. ' B

The substitution of a glass fiber filter for Pyrex wool as a filtering
medium and the substitution of a calibrated orifice for a rotameter as a
flow metering device were the primary modifications.

1.4 Particulate Sampling

The sampling procedures and sampling equipment used are outlined in Method
Five of the Federal Register, Volume 42, Number 160, August 18, 1977.
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The size of the nozzle reguired to maintain isokinetic sampling was calcu-
lated from the results of a previously completed velocity and temperature
traverse. The sampling train used a glass-lined probe, which was heated
to 250°F by an internal heating element. A nozzle of the calculated size
was attached to the end of the probe which was inserted into the stack.
A calibrated "S"-type Pitot tube and a Chromel-Alumel thermocouple were
attached to the probe and used to monitor the velocity head and the
temperature at the traverse points during the sampling period. Sampled
gas passed through the nozzle and the probe to a glass fiber filter for
the removal of the suspended particulates. The filter was housed in a
heated chamber whose temperature was maintained at 248°F 125 degrees.
From the filter, the stack gas passed to the impinger train. The first
two impingers each contained 150 ml of deionized water. The third
impinger contained no reagents and acted as a knockout impinger. The
fourth impinger contained approximately 200 grams of coarse silica gel
which collected any moisture and/or vapors which had not been captured in
the preceding impingers.

The second impinger was a 500 ml1 Greenburg-Smith inpinger, while the
first, third and fourth were 500 ml impingers of the Greenburg-Smith
design, modified by replacing the tip with a 1/2-inch ID glass tube.
Note that the impinger train was immersed in an jce bath for the entire
test period so that the exist gas temperature would not exceed 68°F.

From:-the impinger train, the gas was conducted through an umbilical cord
to the control console, a Model 2343 RAC Stak Samplr, which contained the
following pieces of equipment (listed in the order in which sampled gas
passed through them): a main valve; a by-pass valve for flow adjustment;
an airtight vacuum pump; a dry gas meter; and a calibrated orifice. The
orifice was equipped with pressure taps which were connected across the
inclined manometer used to ensure that isokinetic conditions were main-
tained. A schematic diagram of the sampling train is presented at the
end of this appendix. ' f ‘ T

The sampling train was subjected to a leak check prior to and after each
sample run. The inlet of the nozzle was plugged and the pump vacuum was
held at the highest vacuum attained during that period of testing. In
all cases, the leakage rate was minimal and did not exceed the maximum
allowable leakage rate of 0.02 cfm.

Upon completion of a test, the soiled glass fiber filter was removed from
its filter holder and placed in a petri dish which "was subsequently
sealed. The probe and nozzle were washed internally with acetone; the
particulate matter remaining in the probe was removed with a nylon brush
attached to a polyethylene line. The front half of the glass filter
holder was also rinsed with acetone and the washings obtained were added

2-2
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to those collected from the nozzle and the probe. A1l washings were
stored in sealed polyethylene sample bottles for transfer to the labora-
tory. The silica gel used in the fourth impinger was removed and stored
in a sealed sample bottle. The contents of the first, second and third
impingers weré combined and measured volumetrically.

1.5 Field Data Sheets

The flue gas velocity head, the flue gas temperature, the inlet and outlet
dry gas meter temperatures, the orifice pressure differential, the sample
volume, the sampling time, the pump vacuum, the filter temperature, and
the impinger train outlet gas temperature were recorded during the sampl-
ing program. The field data sheets generated during the program follow.

2-3
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- NOMOGRAPH DATA
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CALIBRATED PRESSURE DIFFERENTIAL ACROSS 7
ORIFICE, in. H,0 aHe 78
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BAROMETRIC PRESSURE AT METER, in. Hg P '
STATIC PRESSURE IN STACK, in. Hg
(Pn£0.073 x STACK GAUGE PRESSURE in in. Hp0) Ps
- : i
. ! Pe - I
RATIO OF STATIC PRESSURE TO METER PRESSURE P
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AVERAGE STACK TEMPERATURE, °F Sae, | 1HO
AVERAGE VELOCITY HEAD, in. Hy0 SPave | 1,
| MAXIMUR VELOCITY HEAD, in. Hy0 Mpmax. | 3.0
C FACTOR o » lf)
CALCULATED NOZZLE DIAMETER, in. L A2
ACTUAL NOZZLE DIAMETER, in. 195
REFERENCE ap, in. H,0 }: 8
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APPENDIX 3
LABORATORY ANALYSIS AND DATA REDUCTION

1.0 ANALYTICAL METHODS

A1l samples generated during the test program were ana1yzéd at the BCM
Laboratory 1in Norristown, Pennsylvania. The following discussions
describe the analytical methods employed.

1.1 Particulate Samples

A1l glass fiber filters used in the sampling program had been tare-weighed

following a 24-hour desiccation period prior to their use in the field.
Upon their return to the laboratory, they were desiccated and reweighed.
The weight difference was the amount of sample collected.

Nozzie, probe, and filter holder acetone washings were evaporated to dry-
ness in separate tared beakers. The residue was desiccated and the
beakers were reweighed to a constant weight. The weigft difference was
the amount of particulate matter collected at these locations in the
sampling train.

Acetone blanks were evaporated to dryness in tared beakers, and were
desiccated and reweighed. Any residue which remained was a contaminant
in the reagent and was considered a blank weight used as a correction
factor in subsequent calculations. The laboratory results of the particu-
late sampling program are listed in Table 3-1.

1.2 Moisture Content

Silica gel had been tare-weighed prior to. its use in the field. Upon its
return to the laboratory, the silica gel was.reweighed. The entire weight
gain was due to water vapor. The total volume of the impinger solutions,
minus the original volume of water in the impingers, plus the volume of
moisture and/or vapors collected by the silica gel, equaled the -total
moisture gain of the sampling train. This volume was used as the basis
for percent moisture by volume calculations.

2.0 COMPUTER INPUT SHEET

~ The reduced data calculated from the field data sheets were combined with

the laboratory results on the computer input data sheet to facilitate
programming. The computer input data sheet follows Table 3-1.

3-1
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3.0 EQUATIONS FOR THE CALCULATIONS OF TEST RESULTS

The equations following the data input sheets were programmed into the
computer to facilitate the calculation of the test program results. The
equations were prescribed in Methods 2, 3 and 5 of the Federal Register,
Volume 42, Number 160, August 8, 1977, appropriately amended, and used to
calculate the results of particulate testing and flow, temperature, and
static pressure testing.

4.0 PARTICULATE TEST RESULTS

The complete results of the computer analyses of the data generated from
the particulate test program are presented on the computer printout at
the end of this appendix.

3-2




Betz . Converse - Murdoch - Inc.

TABLE 3-1
‘ ' : LABORATORY RESULTS*

Particulate Results

rilter PaC** Total Catch
Run Number (mg) (mg) ' (mg)
1 8.8 10.5 18.7
' 8.4 9.7 18.1
3 8.3 . 15.9 . 24.2
* Blank corrected : »

** pgC = probe and cyclone; includes acetone wash of nozzle, probe,
cyclone, and front-half of filter holder .
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APPENDIX 4
EQUIPMENT CALIBRATION
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PITOT CALIBRATION

The Pitot tubes were calibrated by measuring the .velocity head in a duct
with both an "S" type Pitot and a standard Pitot with a known coefficient.
This calibration was performed at several different velocities. The Pitot
tube coefficient can be calculated as follows:

P

Cottest) = Cp(std) std
A

!test '

where:
Cp(test) = Pitot tube coefficient of "S" type Pitot
Cp(std) = Pitot tube coefficient of standard Pitot
APtast = Velocity head measured by "S" type Pitot
= Velocity head measured by standard Pitot

APstd

Coefricients were determined for each leg of the "5" type Pitot.

‘
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ACUREX_ | \
: /\ Corporatlon \\

Energy & Emvifonmental Division

Mr. Daniel Bakk April 8, 1980
Air Enforcement Branch

U.S., Environmental Protection Agency

230 South Dearborn Street

Chicago, I1. 60604

Ref: Republic Steel Corporation
Sampling Review of
Koppers One-Spot Gas Cleaning Car -

Dear Mr. Bakk,

Accurex Corporation was recuested by the U.S. EPA Region V,
to witness the testing of a Koppers One-Spot Gas C(leaning
Car, operating at Republic Steel Corporation's MNo. 1 Coke
Battery, Located in Cleveland, OH. The purpose of the test
witness was to assure that EPA Method's 1, 2, 3 and 5 were
used in producing data to demonstrate an emission rate of
0.03 pounds per ton of coke pushed with 90% car capture
efficiency.

The attached summary will outline the proceedinmgs of the
test program and comments.

If there are any questions regarding their report, they

are to be directed to Accurex Corporation, Chicago operations,
Phone 312-430-4545 Mr. Joseph V. Miceli, Marager.

I jp”“”/‘a/ el

seph Miceli ,'
Accurex Corporatitn
. Manager

| A Chicago Operations
‘ JYM/MA

| Attachments:

S

P.O. BOX 1225, 7767 96TH PLACE, HICKORY HILLS, IL 60457 PHINE (312) 430-4545 ' ¢
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1.0 Introduction

This trip report summarizes information obtained.during
the testing of the one spot hot car and fume emission control
at Republic Steel Corporation’s No. 1 Coke Battery in Cleveland,
OH. ‘
| On the morning of March 20, 1980, personnel representing “
"EPA Region V (Martin Tembly) and Acurex arrivgd at the No. 1
-}'»P1ant of Republic Steel Corporation. The purposes of the visit
;;‘i were: . ' -
Ea (i) To observe the operation of the Gne Spot Hot Car

and Fume Emission Control.

(1i)

To determine the captureAefficiency of the system.
(iii) To witness the sampling procedures employed by
.f'b?;fhé Répub]1c test crew.
O '(fv) To determine if said test procedures are acceptable
é‘ to EPA Region V, for the determination of technological
?erasibilfty of compliance of the One Spot Het WCar and its
Fume Emission ﬁontrol.
.This trip repoft will be concerned with all but item (i1).
:Mr. Martin Tembly will submitt a report to EFR Region V
R concern%ng this aspécf'of the program.
e Mr. Tom Harlan of Republic Steel superviised the test
: "prpgram and crew. Mr. Roy Martin of Republ¥w Steel provided
“~1nformation as to the operation of the Fume Eimission Control
"Scrubber and its related equipment. Further imformation as to
:'the scrubber operations was supplied by Mr. Yw-Fang Wang,
: '(Appiicatfon Engineer of Riley Envirneering Inc., the

manufacturer of the scrubber. Also on hand &® witness overall




operations and testing was Mr. Dave McGee of Kcppers, the

manufacturer of the One Spot Hot Car.
2.0 One Spot Hot Car and Fume Emission Control Operation
Basically, during a single point test run, the One Spot
Hot Car is positioned in line to receive coke from an oven
after the oven door is removed and the coke guide car is lined
"up to direct coke into the car. Attached to ghe coke guide
is a retractable hood which makes a reasonably tight seal
when extended down to the coke car. Once the hood is in place,
coke is pushed from the oven through the guide and into the
car. Béfore the coke is pushed into the car, dampers (or vanes)
are opened on the scrubber system allowing a draft to be
drawn from the one spot coke car, drawing particulate and
gases from the car tﬁrough the Ri}ey venturt scrutber and ventead
to the atmosphere. The scrubber fan continues to draw this
particulate ladden effulent through the scrubbing system
until the coke car is positioned under sprays in the quench
tower. Just prior to the quench, the fan dammers (or vanes)
close and the coke is gquenched. Quenched coke is then deposited
onthe wharf and the process is repeated at pre-determined
ovens. | )
It is during the time period that the hood drops to the
one spot coke car and then enters the quench tower that the
Republic test tean sampled the gases exiting tthe scrubber
outlet duct.
3.0 Sampling Equipment
Republic Steel's test team uﬁder the direction of Mr,

Tom Harlan utilized a Research Appliance Company (RAC)




sahp1ing train. This particu]ar‘samp1ing train is constructed

with 211 the component parts required by the EPA Method 5

procedure. In order to adapt the sampling train to this particular
environment, certain modjficafioqs were made by Republic. First,

the probe had to make two niﬁety degrge (909) turns due to

the obsticals and clearances when théTcar passes through the

quench tower. Second, the probe had two end pieces {short

probes with nozzle and pitot tube} enabling the sampling

of'each of the twelve (12) points in the duct work. Third, -
the pitot lines passed througﬁ moisture traps due to the

saturated stack gas. | ‘ ;

As previously mentioned, the sampling train had all
required component parts; nozzle (calibratedd), cyclone (w/
collection flask), filter holder (w/cyclone and filter encased
in a heated oven), impinger train (complete w/greensberg smith
and modified greensberg smith impingers filled with the
required amounts of water and silica gel) fmpinger gas
exit temperature gauge, imbilical cord, and control consule
(calibrated) to constitute a EPA Method 5 sampling train.

The sampling train power supply was supplied by a gas
generator mounted on top of the one spot ceke car (see
discussion for problem geneféted by generater).

During the testing integrated gas samp¥es were obtained
and analyzed by gas chromatrography.

Equipment used in sample recovery will ibe outlined in the

discussion,

1The probe heat was calibrated and the dectiming heat curve
will be included in Republic's test report.
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4.0 Discussion

_— Each coke oven pushed from battery No. 1 consituted

a sampied point. There were twelve points (12 pts.) in all
(consequently 12 pushes). The duration of time at each point
sampled, was dictated by the time it took for the guide hood
to engage the one spot coke car at a particular oven, to the
time the one spot coke car entered the quench tower. This '
time period varied between two (2) and six (6) minutes depending
on the distance from oven to gquench tower.

The Republic test crew stationed one man in the car
‘operators control room to relay to the train operator (inside
the electrical consule room) when the hood was in place by

intercom. The sampling train operator would start his test

-~ at this point. He would then note the time coke was actually

pushed from the oven, through the guide, and into the car. At
this time the test crew member positioned in the control room
wou1d record the oven number being pushed, the time of
engagement.to the car and time the coke began entering the
car.

At the beginning of a sampled point, the sampling train
operatdr would shut down the probe heat and turn on the
vacuum pump of the control consule.

It should Qe_noted that during these twelve "test"
personnel representing Koppers, Riley and Republic were
monitoring the car and scrubber operations. Prior to the
start of the tests several people under the direction of Roy
Martin (of Republiic) were inside the scrubber to inspect

the rods, demister section and presumably the scrubber sump.




During this pre-survey it was discovered that the vanes

which are before the fans (flow operation) did not respond
to remote signals to open anduc1ose. Consequently, Roy Martin
operated the vanes manually dufing the tests.

After six points (6 pts.) of fheﬁtest were completed,
the end section of the probe was repfacgd with a shorter
section in order to sample the reméining points in the duct
and to maintain a clearance of the spray nozzles in the quench
tower. This portion of the probe was secured by capping both
ends for pending sample recovery.

Following the eighth (8th) point sampled a delay of
approximately two hours (2hrs.) was experienced due to
quench tower sprays stuck in the quench mode.

_Upon compietion of the last point sampled a post-leak
check was performed. The leak check was at a vacuum of twenty-
one (21) inches of mercury instead of fifteen {15) and yieided
a leak rate of 0.025 cubic feet in a one minute period. It
Qas suggested that because of the wet filter {due to satura;ed
gas) and the post-1eék check being over the required 1imit that
the sampled volume be corrected per section 6.3 (note) in the
CFR 40 July 1, 1978 (Appendix A).

The sampling train was then disassembled, {(with particuiar
care), appropriately capped and secured in the Republic mbbi]e
trailer for transfer to their local laboratory.

Under the direction of Mr. Harlan the impinger volumes
were measured, rinsed with water (retaining sample of rinse
water for analysis) and rinsed with acetone {retaining a

acetone sample for analysis). Included in the water and




Sampling Train

Nomagraph Pre-Test Input

Pitot tube Coeficient

AH®, Control Box #1917

Assumed %H20

Stack Pressure, {(inches HZO)

Estimated Temperature @ Meter, °F

Estimated Temperature @ Stack,
Pressure @ Stack
Pressure @ Meter

inches

Diameter of nozzle,
Average AP, (inches H20)

Barometric Pressure, {inches Hg)

OF.

0.85.
1.92
10.0
0.4
120

130

1.0

3/16
1.5

28.47
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aceténe rinses were lhe back half of the filter holder and the

"y connectors that join the impingers. The silica gel
was transferred to its orifinal pre-weighed container and
weighed.

The nozzle, probe (all four piecg;) cyclone, cyclone

flask and front half of the filter holder were rinsed and

scrubbed by brush, with acetone untii no visible particulates

were present. This wash as well as all others were contained
in pre-washed and pre-weighed breakers. The impinger
solution and washings were contained in a teflon sealed jar
and retained for chloriform/ether extraction.

At the last moment, T asked Mr. Harlam to wash the front
half of the train with water and retain this washing for
future evaporation. He agreed and this washing was also contained
in a teflon sealed jar.

In all, I felt that all samples obtained during the test
were handled withthe utmost care and professionalism for
analysis.

The following chart will show the weights expected from
samples generated by various portions of the sampling train.
FRONT HALF

{i) Filter
(1i) Nozzle, Probes, Cyclione {w/flask), Front Half of Filter

Holder Acetone Wash

{(ii1) Nozzle, Probes, Cyclone (w/flask), Front Half of
Fiiter Holder Water Wash
BACK HALF

(i) Chloriform/Ether Extraction of Iépinggr Water So1ution,‘
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(Included cdndensed moisture and wash) Soluable and Insoluables

__(1i) Barium Chloride Titration of Impinger watér Solution
(Includes condensed moisture and wash) Sulfates
(1ii} Impinger Acetone wash (evaporated and weighed)
(1v) Silica Gel (Moisture) |
~ Accurex has supplied a flow chart for chloriform/ether
sample analysis of the back half samples,
As requested, Accurex will review the final report of the

test and subsequent analysis when submitted by Republic.
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j o a ey epublic Steei Corporation
] ) E&"Ju““‘ “'“’“"""Steel /Cleveland District
: " 3100 East 45th Stree!

Cieveland OH 44127

% September 12, 1980

PH Ekberg

District Manager

-5

Ms. Sandra Gardebring

Director of Enforcement

U.5. E.P.A, Region V

230 South Dearborn Street

Chicago, Illinois 650604 . ' -

Subject: U.S. E.P.A. Consent Order #E.P.A. 5-77-A3
f Dear Ms. Gardebring:

In accordance with the requirements of Paragraph VIII of the subject order,
Republic Steel Corporation herewith submits its four monith progress report for
its Cleveland District plant.

Parapgraph I-B - Applications for an 0Ohio E.P,A. permit to install and a
U.S. E.P.A. PSD approval for a new Sinter {waste mzterials recycle) Plant at its
Cleveland District were submitted by Republic on June 28, 1979, This plant is
proposed as fulfillment of option (2) of Paragraph I-B of the subject Consent
and Abatement Order. )

Paragraph I-C-4 & I1-D -~ Mcodifications have been made to the Kcppers car
along with scrubber modification recommended by Riley. The following test re-
sults were obtained:

May 19, 1980 - Car #11 - .05# Particulate/Ton Coke
May 21, 1980 - Car #12 -~ .O4# Particulate/Ton Coke
May 23, 1980 - Car #13 - .04# Particulate/Ton Coke

A stipulation agreement is in progress with Federal EPA. This agreement
Will modify and amend the standard to .06# of filterable particulate/ton coke *
pushed for #1, #2, #3 and #4 Batteries, This change in the standard will reduce
the total amount of particulate emitted to the atmosphere by approximately 30
tons per year from all four batteries,

All major equipment has been received for the control of pushing emmissions
for #6 and #7 batteries. Construction of land base system is complieted and the
system is being debugged. The first Chemico car is to be installed by October
1, 1980, in accordance with the modified schedule set forth in the stipulation
agreement,
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Ms, Sandra Gardebring -2 - September 12, 1980

We believe the above delays are beyond the control of Républic. Republic
has made, and will continue to make, every effort to minimize further delays.

Very truly yours, : . .

P. H. EKBERG

District Manager

Cleveland District
SL. KRAMER/dl
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West . -
. Brown ' .

Donochoe

Cobb, Jr.

Eisengrein

Cachat

Aguier

J. Kelley {(U.S. E.P.A.)

File. U.S. E.P.A. #5-TT7-A3
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L"'""J s General Offices: Republic Buald:ng
Law Depanment
PO Box 6778 '
Cleveland OH 44101 >
-¥February 14, 1980

Peter Kelly, Esq.

U.5. EPA

Enforcement Division
230 S. Dearborn Street
Chicago, Illinois 60604

Republic Steel Corporation
Cleveland District -
Koppers One-Spot Cars

Re:

Dear Mr. Kelly: f

As you requested, I am enclosing data from the
Koppers—-Republic test of the Koppers one-spot car November
28-29, 1979. Because the test was for internal use in
assessing performance of the system, no test report was
even written up. However, I will attempt to supply any™
additional data concerning the test that you request.

You will note  that for No. -1 Battery over 96%
of the particulate in the inlet gas_was..greatet_than

versus a design §pecification.of.-90%.

2.5 1 ve From 853% to

‘'§9% of the particulate was qreater than or equal td—_EHE k.

We are continuing to work with the scrubber
vendor to assess how the system might be improved. How-
ever, it is our conclusion, and that of Koppers, that
the one-spot cars presently in use at Cleveland District
Coke Batteries Nos. 1-4 certainly represented "best avail-
able control_ technology!"_at_the.tims They were selected.
In fact, when reliability is considered, we believe they

may"étlll represent the- best available technology.

I am now Ureparing a formal notice to Region V
concerning the delay in _the repair of Coke Battery No. 6
and the consequent delav in_the ooeratlon of the Cnemlco
car at Coke Battely NO. 7. <: T

/




' < . -
.9 . . - 2 -
Please call me if you have any questions con-
cerning the testing of the Koppers car.
\ . Very'truly yours,
Roy é. Cobb, Jr(/
Assistant Counsel
RCC:pls
Enclosures
j; *
i
j
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Lowrence fl0 Smith e
Kanagetr of frrocductinn

) January.24, 1980

Mr. M. J. Fowlerx )
~ o .+ -7 Materials Manager, Mechanlcal - .
' Republic Steel Corporation. _— ..
Republic Building T
P. 0. Box 6778 _ S -
Cleveland, Ohio 44101

SUBJECT: KO. 1 COKE OVEN BATTERY
S ONE SPOT HOT CAR AND
T . FUME EMISSION CONTROL
T KOPPERS CONTRACT 2522
: T YOUR P.0. 400-694189~ 322
TEST RESULTS.

Dear Marv:

‘As promised in our meeting of Wednesday, Decexber 12, we review below for yeur
information the results of the subject test work at Republic Steel’s Cleveland
No. l Plant,

I. INTRODUCTION:

~ Before going into the most recent experience with the pushing emission con- |
trol system for No. 1 Coke Battery in Cleveland, a short review of the histeor:
of work involved is required to thoroughly understand the overall dcvelop:ent
" of the systenm, ’

At the time the original pr vposal was subzitted to Republiec Steel by Koppers,
‘the assumed standard to be met for the pushing emission discharge was 0.1 ._pour:
of particulate- per ton of dry coal charged and a _20/607%_opacity . limitation.

'This standard has eas ily been satisfied with the system as 1t has operated

to date. However, shortly after receiving the contract, Koppers was notified

by RSC of a revised standard to be met under a U.S. EPA order——an allowable

emission rate of 0_92_pou1d_per ton of coke pushed with 907 collection. .

After reviewing thias revised standard, Koppers determincd that the standard

would be met with the specified Jcrubbpr c cfficlency of 99.6Z, .
.V\ 1._,. o -'.‘;-- .\;3 [ ke

I1: REVIEW OF TESTING: —

Ly

Republic Steel initiated testing about one year ago with assistance from Kopp=.
Engineering & Constructlon Croup. Koppers formulated a test program by upda:s!
prevlous data obtalned on a high-volume, land based system. The one-spot
wobile pushing emiusion control cystesm at the Republlic plant represented Yogp
firsc opportunity to obtaln data on a system of thls type. :

4




: -___:3§> " and built the scrubber. Previous tests have resulted. inﬂoutlet loadings as

IS WUE Ll R W S v ]
Hr. Mavy Towler

. Republic Steel Corporatlon

Tesl Resulto

Junuary 24, 1980 : -
Page 2 ‘

II. REVIEW OF TESTING (cont'd)

After reviewling the test resulks through October of this year, Republic and
konptxv agreed to & joint test whareb) both the inlet and outlet loadings woul
be measured on the same test ovens. ' In addition, Inlet loadings aad particls
size distributions would be measured for pushes during three time perlods, 1.:
. 'the pre-push tiwe period, the actial push perxod and the travel time period t-
the queudhlng station.

A review of attachment "A" indicates that during_QEL_EgﬁL_IﬁQenL,Lgﬁt_ka achi:
an outlet loading of O. 067 .pounds_per_ ton_of.coke_pushed which is still in ex
of the allowable 0.03 pounds per ton of coke pushed. This corresponds to a
system efficiency of 947% instead of the specified 99.6%, despite the fact th

the Infet Toading parameterxs were within- those given to the vendox that cdesiz

-
1

i ill

'as 0.05. pound ofbparriculatL per ton of coke pushed.

ITE. COVCLUSIOW

Despite the many costly and time consuming changes. that have been made to thez
equipment to improve performance, Koppers concludes that we are now past the
point of diminishing returns and that further improvement is not achievahle w:

" the existing system. In effect, to improve particulate capture at this tize.
would require a complete revamping of the gas cleaning car; i.e. :&;EEEEIEH

nd replacement of the gas cleanin" scrubber and evacuating nechanlsms

accompanying changes to their auhlllarics “drives and even Iengtnaning of the

. car frame itself. Further, while we are pursuing with the scrubber vendor tr:
failure of the scrubber to perform as speclfied, K ers 1s of the opinion
that_even changes-of-this-magnitude-may.still not Sggﬁif_iﬁ—ﬁﬁmﬁﬁﬁfﬁciable
decrease 1n particulate ewmlssion or attainment of thé revised- standard;—In s>
ﬁBEEE;;—Eelieves that RSC's coke side emission systems have, in fact incoz-
porated the best available control technology.

™~ It is, thercfore, Koppers recommendation that these systems be left. in t“ei"
) current state and that the regulatory auvthorities be advised that our mawire-
/9 attainable effectiveness is appro imately 64 short of the require"ant It s=

With the addition o of ._the_thir d _car._now . in dcrvicc, wve believe RSC Clevelan
NS Batteries 1, 2 3 and 4 will: have a coke side cmission control system with cl:
' to 100% reliabiligy

P1c1 e review the above and advise us of.your coiments as. seonras possible.
mentloned earlicxr, Koppers is preparcd.to work with and acuomp\ny REC to weet
. with the rcgulatory authorities. Lo explaln our; concluﬁlona concernlng the SUEES

e e .‘_.‘_ . .o REETI ._.-. :-.:’.‘.- ..'_... -'"i- 7‘_._..,__-, } :_..- _.:2...'.‘ -“‘.. O - .'._-"._-_A. -

/

“T1,. R. Smith
LRS:tym '
Attachment - A

bee: Mr. M. Clagp~RSC
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POTYMR Pramaarl, bR MILLALUL ST BUL LI Dbl e VIS0 L L PR &
Republic Steed Corporation -~ Clevelnnd D1HL11Cu
. . ' Ho. 1 Coke Plant -~ Ho. 1 Ballery

LY

The Koppers one-spot car has bezen designed to conforo to very re-
strictive physical limitations. Thére is no realistic emissioq s;mpling
point on the car in_its normal opérating state. An éddition has~been dz-
signed t? take the exhaust f;om the scrubber and silencer and duct.it back
aiongythe length 6f the scrubber car befo;g being discﬁargéd to the out-
board side of the scrubbe;'éar. The duct is altered'from its circular cross
section‘to a square ;rass.section maintaining the‘same ducé'areé. This
vermits sample extraction from the inﬁoard side of the duct alone. A sampli-:
platform ié positioned jusﬁ aheéd of the fesistor‘féqm-onAthe sérﬁbbe? car;

A sampling slot will fe proﬁided ;ertically-through the sidé of fhe duct;; )
The unused pértions of this slot wiil be cove%ed vhen not needéd.‘ Tr.ese de—
tail; are sh;;n in the accompanying figure. éhe resistor room will providé
shelter for the sampling con;éie and testers dﬁring trips through the'queAéh
station. | )

| At this sampling location, U.S. EPA Method 1 réquires sampling at ’

12 tréverée points. The exh%ust stream will be sampled accorging to U.5, E?é
.Method 5. Sampling will begin when the first:coke falls inéo the quench cé:
and ﬁill continue until the top door on the_qﬁench caf‘is_reopened and the c:
begins. The total sampliné time per push will gé recordgd. ‘The duration of
one push.will constitute the sample taken at.one traverse point. It is exgs:-

that this will amount to approximately three minutes per point, or 36_minutgg
per replicate. Using design estimates, it is also.eipectsd that a nozzle-oZ

l/8—inch diammter wi11 be roquircd*and'a standurd mctcr¢d“volumg.of;bctween

'} 15 and 20 gub;c 1CCL wL]l bL::d$piQQ:p ol 1cpTic¢te

- .. . . . R
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. PR T ettt T e L R
S T R Peeatt R AR - 5 - - SR L RO o

LY

-
o




v

—-e

Samples will be taken on consecutive pushes as far as it is praz:

to do éo.

Gas samples yill be integrated throughout several pushes and wi

* be analyzgd by gas chromatography to determine molecular weight.

Standard Method 5 procedures will be followed in cleanup and anaizzl:

Three replicates between 90 percent and 110 percent isokipetic

constitute a complete test.

»
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T r T s S Arrieb & atits ated ALA LMWLl d Jpou

oL © V. DATE OF LAST CALIRRATION . . . - T

1. Velocity nmeasuring equipment  Just wmrior to test.

2. Gas volume metering equipment M v " o©

. -

3. Gas flov rate mﬁ“arino equipment oo R
?4; Gas temperature moasurlno aq ment " " . N
VI. SAMPLING TRATN-TNFORATION -« +- - =0 o« = R

-, . - - - - -

1. A schemaric diagranm of each sa= oiinv train. The nanpe, modal i

R number, and date of purchﬁse of comnrrc1glly manuf ctured - -
. - trains should be included, wltn the diagram. Research Applience Co
; TR e S MGde ) #2343, Dec. T 197h. T 8fandard EPA Method 5 Tragin . """'ffff'f

: . - - 2. The type or types of ceapture-medii to be used to collect each

gas stream pollutant. R;eve ﬁngel 900Ax E ol .-l

; _ . 3. Saﬁple tube type,-i.e;, glass; teflon, stainless steel, et&, ) -

- . ]
. . - - - -
P — Samme wea s - -

A, Probe cle;nlnv mbthod qnd solvent to ‘be Lsed if dppllcable_'
: . SBtandard Method 5, ACEuOHQ“. e -

VII.LABORATORY ANALYSIS - ’ - CR _' s <

A description of the laboratory aqaﬂysls methods to be used to
determine the concentration of each pollutant. Method 5 . T

R  VIII.- DATA SHEETS e -

e ————— e b ©

- - . -

A sampie of all fiéi& éaténsheéés to be used in tHe-§est 3r tests.

.- A description of any operation, process, or activity that could ¥
_ vent exhaust gasses to the test stack. ' This shall include the
! description and fead rate of all materials capable of produclﬂ" - i
N pollu;ant em1551ons used in ea ch separate operatlon. . ‘ )

|

L ’ TX. DESCRIPTION OF OPERATIONS LT
i _ .

1

| ’ - NOTE: All-testing shall be performad at maximum rated caﬁacity'“ -

: - as specified by the equipment m2nufacturer, or at the waximun o {
i . ) rate actually used in the socurce coperation, whilchever is greater. o

! '  X. STACK AUD VENT DESCRIPTIOM oL - R

A diwmensional sketch or ~ketchgf?°houing the plnu and e]LVﬂtloru'~'f B
 view of the entire dULtlnﬂ aundstack arrangezent. | Tho sketch . ;."'
S '}Jhould 1ncludo the relative position of all plucc sses or oﬁéfatio
-, .+ veating to th.uLCCL or vent - to be tested.. Ik. should AR lncngh. s
1 the position of the ampllng po ts ralativc to the nearest upstreaﬂ )
and downstream gas flow divectional or duct dILLuglUﬂdl change.
. The sketches should inciude the relative posz 1Llnn, Lypeo,
claiced efEiLJany aof all gas clLanlug eqguipment: .

and ganuipcso-

A cross scctlonal’ dlmenJLun11 sketch of the ntﬁcL ar duct at the
saapling ports, showing posftlon of samoling points. In the case

of a rectangfular duct, show divicion-of duct luto (u”n1 HTene S

= : S e — -
v — - - - o = TR A Ca s
R A ot PN LAY PR S PR . -




v PR ' ’

*

- ' h .h-.
|
'3L2A 1531 AHO z .
ERIELELY 3
MOD«.; . . o, ¥ v
HONIVA | 3AWA §5Yd-A8 Iy ..
KLvE 33 :

. -ie -I...oool-.l-tnontvo-o-.Io--ococtu.pnocuu--:.\dé .\.
A Sy KIdAI 2501342 : ;
AL NER .

E3L3408VH L0Lid

P - L LR L AR

"-I----‘--.-,' resmTEar

\Je

-

N ]

. TS
WIYLS

-----.--.

rl

A

-~ . . o w\( -.nna.h " . .—.1
L 00340 N ¥3LINCAY: E B E L ORTETR SW e L

- ——— e R,




Sremt b e e e g e

_ : .
i
bl L
ﬂ....:.,ra,....: PRI ﬁ.:wui mwm_mﬂ
1300 | :
I~ 00 ' wwe | ol e i o
IWNIVERLNTL WOLVIIENIL | WKL 0u2M gl A S ‘
[ECELEh R TR r s AIVLS UNGSTSE 2014080 | AL1DDYIA GMIBY3Y ¥31TA $v9 L %3072 HEHAEIS
: : 5310 AI3A3 ¥AY0 11¥ Q023U GHY Q¥3d Ce
) . - ABGAYT IRI0d ISHIAVYL 40 1 1veands : ST
ELLECEEETIE : AR 31§35 31704
: ORILLIS %02 YI[¥IH . (141 38085 39d Jt1ve . .
. o TTONUIIS W3ty 330ug . JEASTILA TyLInouyd - { :
: S 201010 - EnlvNIanLaNney o -
THE U312 : . . $aIv¥Ies . .
. ¥IB%A4 x00 Y31y ’ ) #3c4ny Y .
: CEDERTPOLERE . . 2441 314nvs ¢ _
T UNLSION O 3UNssy ’ NILYIDT SN ! :
‘ 01312208 e .
T T 2dAL eny wLown J60ud JUTEH : .
L . _ viva 01314 . .




-

. . Incandescent coke is pushed from the oven through o hooded cox

o . : \ guide into the quench car. The top door of the quench car is closed

X, _ .
" and the guench car is exhzusted through the gas cleaning car. The in--
. . ) i e . '
coming “gas at approximately 1850 F, 62,000 ACFM, and 11.5 grains/DSCF
: loading is cleaned in a high efficiency scrubber, passed through a fan
: and exhausted. The gas cleaning car opsrates until the quench ecar top
5 'is re-opensd and the coke is quenched ait the quench station.
3 _ - _ : .
I .
i
i
o
, R
]
]
i .
4
I -
{: T e S e e ATk R RN SRR
I
.‘:\
i . W

. e v - ; - 7 e - n TRETr e
P e YAV R e cant - B . - . S - TR TR LT




s3x0g Buridues SRR : I ._ R | .m.&.r

B ]

[P

! ..
) -4 6877 = @

Lt ] a1 ,8/5+%.,2.
Y S
T ¥ .
mw

£z | a69°0T
L5 09,52

.

L . L 197300 X9oUDTIS
‘ S SR puE X0qQniog

- ¥ INTZEOVILY

[

e et et e ——— - R ————

B T — - e W

5=

AT AR A e

AR
b e

farem

1
'
1
4

-~

A S

.
e PN N AT ey

Lol

s

et ot
AR A

ELE IR Sty

e | TR —

)

R e RS Sk

=
A K
N A

EAPSELE VIR

s rrrr -

Fnak

e 0

iactun
LRI AR R Y

M ey
s

ENCN

P LN o

e




TUATTACIMENT X

'S

&7y
X,

L}

-

7.5%

B R
mv.\é'i—‘. - —*Z/é’i?qu—-f—z‘fe", 358

E:-., = — _.;:., - ﬂcfgfﬁ?’:._ —— -A:. _  “i .

o T

Figufe Mo. 3 Cas Cleaning Car Test Duct Cross Section Showing Traverse Point Locar:
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