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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 biennia) test requirements of
the Ford-Wayne County Consent Judgment.

The survey took place over a three-day peried. 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. Drielfck and V. Vescernyes 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.




1l.  PROCESS DESCRIPTION

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

Ovens 1n 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 emissfons frow the push.
After the push operation is completed, the one-spot car pivots to cover its
load. The car 1s transported by rafl to a quench tower where a water spray is
applied to cool the coke and keep it from burming 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--1s connected to
the emission control system. The machine operator engages the system fan when
the one~spot car is Tn place and the exhaust system is ready for the push,
Push emissfons 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 20-inch diameter stack.

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




I11. SUMMARY

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

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

Units Test 1 Test 2 Test J 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/10007b,, 0.023 0.033 0.025 0.027
Flowrate 1b/he 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 144 146 148 145

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

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




Table 11

ROQUGE STEEL CO. HO.1 PUSH CQMIROL SCAUBEER
STACK CAS VELOCITY AMD FLOW RESULTS

TEST AUMBER
UNITS ) 2 T AvERAGE
PHYSICAL DATA
"TBATE & TEST , Q/20/65  B/20/8S  B/22/ES
TIME OF TESY START ap20 (Y1) 4848
LEINIGH L34 1152 ANE
NUHBER OF 'l‘msﬂ PRINTE 1s L& 16
FITOY TUBE COEFFICLENT ¢.78 0.78 .78
NEASIRED DATA
““ll;a;\-i;;;l-: PRESSURE INCHEE MC 29.55 2¢.59 29 .60
STACK DIAMETER TNCHEB e w0 900
BTACK STATLC PRESSURE INCHES M4 -9.38 -0.30 ~1.3D
ST1ACK GAS TEWPERATURE DEG F 144. 146, 146, 145,
CALCULATER DATA
“ETACK CAS PRESSURE INHES HC 29.53 20,57 29.50
MIISTURE VOLUME & 8.2 9.4 8.7 B.6
DAY MILECULAR WETCHT LABMLE 200 29.00 29,00 29.00
VET NOLECULAR WC1GHT LBABNLE 2000 27,97 2805 268,04
AVERAGE 5Q. ROOT OF VELOCITY PRESSURE IN. H20ue .3 0.714 b.69% 0.6081 0.697
STACK CROSE GECTIOMAL AREA 8. FT. M8 ALIE A8
STACK €AS VELOCITY - STACK COND. FY/HIN 24440, 360, 2336, alee.,
STACK GAS VELOCITY - 87D. COWD. FT/KIN 2108, 2050, 2818. 2054,
STACK GAS FLOW - GTACK COMD, ACFN 108000, 105000, 403040, 105008,
GTACK CAS FLOW - DRY &TD. COMD. DECFN asane. 2100, BORME. gz7en.
STACK CAS FLOW - MET BTD. COND. NSLFM 2808, P0400. 88408, 90780,

TP P T EAE IR e T Rt P hb e d e
STANDARD CONPITIONG: 66 DEC F AND 27,92 IN. Ko
e T e Ty Y e A T e S 2]




Table III
BOUCE BTEEL £O. NO.) PUSH CONTROL SCRUBMER

FILTERABLE PMITICULATE AND CONDENGAI.E SANWPLING MEBULTS

TEET WUKBER
UNITE { P 3 AVERAGE
PHYRICAL DATA
_;;;-0;';;97 B/20/D%  €/21/8% @/22/8%
TLNE OF TESY GTART 0520 LT e
FINIGH 1345 1357 1315
NOTZLE BIAMETER SNCHES V2490 0.2490 02478
NEASURED DATA
-—.;TEIWLE VOLUME Lu. FT. 14687 14,874 442X
AVERACE NETER TENPERATURE pEC F bb.4 63.8 6.7
WEVER CORNECTION FACTOR 1.M3%  1.0138 1,035
AVERAGE ORIFICE PREGRIE MOP INCHES MEO 1.e2 1.53 1.47
VOLUME DF H20 COMDENBATE i 5.0 29.0 26.4
UEIGHT OF H20 ARSORED CRANS 3 3.4 3.3
TOTAL SANPLE TINE HIMITEE 0.8 20.8 0.9
PACEE WASH BEIGHT GRANS £.0129 B.0145 §.0081
MEICHY, FILTER CATCH GRANS 0.006% 0.807% B.0866
MEICHT, CONDENBAMLES GRANS b.0120 00176 001
CALCULATED BaTA
“THETERED GAWLE VOLUKE - §TD. COND, U, FT. 14.806 14,780 14,55
TOTAL BAMPLE CONR, VOL. - GTD, COWD, . FT. 16032 16,309 15.934
TOTAL PARTICILATE WEIGHT GRANG 0.03%8  8.0201  §.0147
PAATICULATE COME. - BTAEK COND. ‘CR/ACF 60163 L0156 4M23 LM

PARTICULATE WEIGHT CONC. - DRY 6TD. COND,  0/100MDRY 04392 0.0477  0.02%  0.9388
"PMITICILATE WEEGHT CONC. - VET BTD, COND.  #/100GMET  0.0371  0.040%  6.0279  0.034

PARTICULATE FLOM RATE LB/HR 3.9 17,7 14,0 14,5
CIONDENSARLE MEIGHT GRANS .02 0.0178 L
COMDENSABLE CONC, - STACK COND. CR/4CF 1. 00754 4.0148 .08 .17

CONDENCADLE WEIGHT CONC, - BRY BTD, COMD. SACINBRY  B.0237 D035 40202 0.0284
CORBEMGARLE BEIGHT CONC. - WET 8TD. COMC. $/A0MGIET  0.9225 0.033t 10247 0.0248

CONBENGARLE FLOW MATE LB/ 9.1 13.1 9.54 10.6
NOQZILE AREA &4, FT. .03 0.000338 0, 000336

IEDNINETIC RATIO i 187, 113, 13, na.
EMISSION RATE LB/TON 0,0290 0.034] 0.0205 0.027%

PRV R Rt bR R e R

STANDARD CONDITIONG: 48 BEC F AMD 20.92 IN. NG
FEEEE A M e
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Y. DISCUSSION

Because testing 1s passible only during periods when ovens on “A" and "Ax"
batteries are pushed, it is necessary to shorten test times from recommended
EPA-6 procedures. Although the overall time required to complete a test is
approximately five hours, the net sempling time is Timited to 21 minutes. As
a result, total samle volumes are about half of the recommended 30 ft3 EPA
guideTine. 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 perieds. The emission contro) system alse
functioned without incident, as did the sampling equipment at the stack.

A1 sampling train leak-checks were within the allowable 0.02 c¢fm limit.
Lpiwidi. saep¥ing retios variad from 108-112 pevcent, s1ightly exceeding the
110 pircint Timit.



APPENDIX A

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 Tocations of the sampling ports and
points used for testing this source. The sampling locatfon 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 sampling points for this
source. However, due to the intermittent operation of this system and hecause
the flow profile is fairly uniform, a compromise was reached with Wayne County
APCD to allow far 16 sample points per test.

*Federal Register, Yol 48, No. 191, September 30, 1983,
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FIGURE 2
LOCATION OF SAMPLING POINTS
CORE OVEN PUSH CONTROL NO.l1 STACK
ROUGE STEEL COMPANY
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APPENDIX B
SAMPLING PROCEDURES
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APPENDIX 8§

SAMPLING PROCEDURES

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

The stack testing procedures followed are consfstent with EPA Test
Methods 1, 2 and 5. Stack gas velocity {s determined using an 3-type pitot -
tube and probe assembly whose coefficient is previously determined by
calibration agatnst a standard pitot tube at the SSECO Wind Tunnel.

Particulate samples are collected 1n the EPA sampling train depfcted
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 1is maintained at approximately 250°F and the f{lter box temperature
is kept near 250°F.

After the filter, the sample gases pass through four impingers, in
serfes, placed in an ice bath., A1l impingers are of the Greenburg-Smith
design, but only the second impinger has the tapered tip and impingement
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 includes a control valve, leakless
vacuum pump, surge tank, dry gas test meter and calibrated orifice.

Thermocouples lacated at six positions in the sampling train are con-
nected to a Dori¢ Trendicator digital-readout pyrometer. Temperatures are
moni tored at each sampling point throughout the test.
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APPENDIX €
ANALYTICAL PROCEDURES
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APPENDIX €

ANALYTICAL PROCEDURES

Particulate

At the conclusion of each test the sampling probe is removed from the
stack and allowed to cool. A final Teak check is performed by sealing off
the nozzle tip, starting the pump and monitoring the flowrate on the dry
gas meter. After this 1s 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 hottle 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 gyclone 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 seeled 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 {s added to the
probe wash. The 115 mm glass fiber filters are placed in the alumfaum 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 desfccator 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 € (Cont'd)

The impinger 1iquor and assbciated rinses are evaporated to dryness in
tared porcelain crucibles. The dishes are placed under a laboratory haod
on a "steam" bath maintained at 90°F. Several days later, after the con-
tents have complately 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 QA 570 instantaneous reading analyzer. MWeasurements 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 & train and the wejght gain of the silica ¢l in the fourth impinger.
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APPENDIX D
OPACITY DATA SHEETS
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APPENDIX E
STACK TEST FIELD DATA SHEETS
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" FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE
PITOT TUBE CALIBRATION DATA
SOURCE STACK DIMENSIONS__ Qo' ¢
PLANT ) NIPPLE LENGTH _ 334"
DATE - : . .STATIC PRESSURE _ —.30
INITL nod ~TAD BAROMETRIC PRESSURE_ 29.9%
: TEST NO. : TIME
] : - i
' d Stack
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FORD MOTOR COMPANY

CONTROL OFFICE

Source: dﬁ.l 'oV’” J Ubbf_f‘
Plant: e STEE/
Date: Bfafos

Initials: _ 25«

STATLONARY SOURCE ENYIRONMENTAL

Test No.: /

-

sampiing Train Information

Filter Type | s 4/ Sample Box No. | # Nozzle Diameter |.e¥y
Filter No. 57} Probe No. / Hozzle Materfal |&s
Cyclone & Flask No. | =] Probe Materisl |Fy@ex | Weter Box No, 2
$i1ica Gel No. Probe Length s/ Meter Box_aH /.77
[ Leak Test Data
Prelim. Time | Initial | Time | Final Time
Reading Date | Reading Reading
Meter and oft €7 i, o | e R 172
orifice b® Wy ti n Ez
Pump and o 20 PseC A ni v
Surge Tank g | 2> Aee
Meter Box, Cord, . 161/ (9 of SHL 1Y e 1397
Sample Box, Probe __ﬂfooﬁ;'t'F% %\ T l.005 crf ,,oé’g_,?‘ﬁ 3
Pitat Tube L, M oo
2 74THC >
Total Pressure Line el 701 P2 - o ¢ ﬁk{.
Pitot Tube ¢ 5 zr7
Static Pressure Line R ”'b//m
| Impinger Data |
Impinger Number 1 2 3 4
Impinger Contents /R MO ——— 5i11ca Gel
Final Volume  (m1) 175 171 / 24l ¢
Initial Volume (m1) /50 r 570 o Rite? | 22851
Volume Collected(ml) s -/ J X
Menrs 4 Colendion Total 28,1

—
3¢ + 3 = 2R
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FORD MOTQR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

SOURCE Np, / Ak Coggrod Scrvhlier
PLANT Al STEC Y

DATE ol RS
INITIACS_ 27’ ,
TEST NO.T- 2
NOTE —
e \TEsT /I/U._Zj,
sTACS Temf 144 =4
Ne2ZLle sz ¥
) ? ‘/77 l -4
ave
ORIFICE GOEFFICIENT CHECK "
wl —— ‘;‘ 3 °N = g-—- e g o ded »
ggc t ’; re™ 3'5"5-_' S ™ S2EC
2FE -y g"é L R ool | £5°%
FINISH
START
AVG/NET
A P 7 1 2
H = {0.03175) (%) (‘bar) ('m-avg + 460) @
(Tm-out+ 460) (m) ("bar + ¢h/13.6)
— 5 2

aH = {0.03175)

oK = us‘/h 7
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: b/ Aok Crore/ Scrubber

Plant:
Date:

(: £ é v E’-:' E/
—Gfarfey”

Initials: s

Test No.:

bt

.

-

sampling Train Information

[ .

Filter Type |5 .. Ale Sample Box No. [ / Nozzle Diameter |[.»/9
Filter No. "ot | Probe No. /- lozzle Material [ss
Cyclone & Flask Mo. |— | Probe Material Yyce ¥ | Mater Box No. >
5ilica Gel No. g Probe Length 5’ Mater Box AH .17
{ Leak Test Data {
Prelim. Time | 1nitial | Time | Final Time
Reading Date { Reading Reading
. Meter and A n
Orifice gl ol —p A //
Pump and oV 2z MG I = 6D//L—_-
Surge Tank gt! o
Meter Box, Cord v 15" € gt ek A o/| iEA, 1 4
’ 5 € giw| kg h | &
Sample Box, Probe “r“ww Fm D en ¢ Z‘_‘ y2lle PR I Wi
Pitot Tube ¥ ie
Total Pressure Line 0 9 A
Pitot Tube ) ”ﬁ;;,/ 523 T
Static Pressure Line &2 Kl Yy
{ Impinger Data |
Impinger Number 1 2 3 4
Impinger Cantents H0 e O — 511ica Gel
Final Volume  (ml) 17 Y /57 & 226
Injtial Volume (ml) /5t )50 v 223.4
Volume Collected(ml) 25 / o 3.4
cLoae £ pelert Total 32.Y
a9 +34 @ 32.4

A S —— ¢
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

TEST NO.

T-3

£ 299

v 'JS'C' AT Nﬂzz_iq‘
299 SiZe
/1“7"’/' soncpt  TE~P

T QRIFICE COEFEXCIENT CHECK
-— = 3 2 Lg’r—- [ A gl @
Be s (BN 5eg | 83gp)| 3i6c

FFE S5| o8| #ES | ¥4 £a°
FINISH
START _
AVG/NET |
i | T o
a4 (0.03175) (&h) (Poar) (Tm-avg + 460) @
(Tm-out+ 260) ) (oar + 4h/13.6)
3 2
AH = (0.03175) [

AH = I~7;/i.77
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4 FORD MOTOR COMPANY
. STATIONARY SOURCE ENVIRONMENTAL
CONTROL OFFICE

Source: Ao/ Pisih C’mw/ S rbbe™
plant: HLeweé _stee!

Date: £[s1]e5
Initials: _ Do/ Test No.:¢_ 2
. | Sempling Train Information [
ETTter Type | gowm /e | Stmple Box No. | Nozzle Diameter . |[.2v
Filter No. 97 | Probe No. / Nozzle Material |gJ
Cyclone & Flask No. |~ 1 Probe Material |Ay2e X | Meter Box No.
. silica Gel No. 7 Probe Length 5’ Meter Box sH 127
r Leak Test Data ]
pretim. | Tivel rpitial | Time | Final ~ jTime
. Reading pate | Reading Reading
§ Meter and SR YA
¢ Orifice Mo O R
: 1=
Pump and ok I
Surge Tank 23 Poté
Meter Box, Cord, AP B A Tl Y TR i
1yi3|cim & o
sample Box, Probe & 5 plad HA:JI
Pitot Tube ot ¥ s
Tota) Presgsure Line Had
Pitot Tube 4ﬁ’7'3 “| o [
static Pressure Line
M,0
, | Impinger Data 1
Impinger Number 1 ? 3 4
Impinger Contents M, O A O — $i1iea Gel
Final Volume _ {(ml) 125" Y o4 & 2334
Tnitial Volume (m) | 450 /570 o 230,09
volume Collected(ml) 25 / o 3,3
crcne 4 Golorless Total 29.3

ot t 3.% = 29.3
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APPENDIX F
PRODUCTION DATA
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" OousE _ STEEL COMPANY . ——o o -

_ ~ T oL Pusn CoNTROL SCRUBBER . . - o
v ar T TR

e — —

T | ouen | _Time_oF e | MeT T e lscuer
No. PLSH CRHEGE:L.__QBERBE;"___J;Qa\ -
oueson | Charged | (in M8} — .-

- —

3 0030 P 1441 | ig139 133,800 3 ,_
13 .004a8 450 | R:3B __N/s 37 mEwel |

0948 . _ N/R =] NS . .-zss_a_wji )
1007 1_N/R — | Nfs |

[E— T

J— by T

23
.. 33 _ hand .
T 43 | tole | le4d o} T8 ] 32,980 | -
574 Tpa7 __} 1087 T} 23:50 32,3¢0_ 1. _....—- {

5 1041 700 ¥ iag | o NE A

. I5 1055 rag | 1101|3000 | ——
. 25 1113 _ 1758 47:15.1.32,860 1 e

35 . Hal. s ) 1Tl 33900 | e -
45 N | - - g4 | 1122 34780 |
Y. 1202, | 124 _23:14 | 30600 | e e oo

7 B3, 184 1R:07 | 300§ e -
i 20k N N L2 [ 12 S R:0R. | 33,400 1§ e —m
,._,____g‘?-_'{..,____,, 1323 | ¥ 107 | _350k0 } .. —

T - iy A 1342 2058 a4 | 33,840 | 7. awhw

10 Al o 12

s 530,120
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T T Ronet STEEL COMBANY— .

- o No.) Pusk._CONTRoL._SCRUBRBER . ... ..
_ ALBUST 20 1985 o e
- eveEN | _TimE  OF TIME Nev . 1 ub. 1 Scobbher ).
. No, Phsy cnppeeD | cemgee | Coal __aP
DuentoN | Charged | (T, Hg) L
RS N
.39 0848 1459 17419 D2, 40
449 0930 1537 _1153 33,100 | .
2, 0948 1545 1203 3,78 | .-
12, TayTe) MR — I
R 1022 1118 | 704 337 4 ).
57« 32 = T . - -
2R (= . R I -1 1108 32,80 | __%.
42 ©58 | 1740 ["T:AR 33,100 | 3,7 1
I .. S . 1 OR a7 ARl 1 23,920 . i
(4 1 24 1200 [T24 30,320 | .
24 (134 1827 1707 | 33840 | 3.7 -
1WA L1458 -— —_— | |
34 1303 1857 R0k _ _| 33,800 | - :
~ 44 1313 . 192% 1747 | 33,680 ) 235 _ |
e —_ 1323 208) {_ la3d. | 3h4e0 | .
He 1358 L5 b ol L 33,640
33,330 ﬁgF
Total th chaked based 0 8 | _
s 53, 5o :
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— Rouge SwEEL Comeany ... . _
e —No.l_Fush_ConTRol _ScRuBRER .
e PUAGUAT 22,1985 -
QVEN JinE oF 1 TimE NET- 4. ab. DScruhber |
. No. 1 _Qusd | CHARGED | CameeE | Caos) AP
! _Charged | (30.Hg)
BEAE PN
Bl 0348 1523 17:25 | 35, 40h0_
44 0900 1528 1731 ___] 30,940
g __08qa8 —_— ——— d--
18 0940 - S
28 0452 NEN _ No:a5 33,420 2.7
3R 1000 ‘180 | _e:lo |33 b | 1—
5 0av Hoa 23:25 133 2J0 o
42 1037 1814 o3 133 34¢
1 1047 1833 [ _lk:14_ {33 Too . .
1 1 o 1844 b:42_ | 34, 100 a1 ..
2| 135 1853 _Waid2 133140
21 1144 1938 _I{n:Ozp____E,L,RRo
59« .._1155k -
41 124> 1950 We:B2 |33 3L0
3 1300 .| 1857 17:03__|33,0b0_ | __
13 314 2123 __15:81 [34 200
33 440 fng. S
Total Ib ¢ based en 13|
15 835 040 —
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APPENDIX §
LABORATORY DATA SHEETS

-




w .-: o, e
if"-‘n:..-a',\. pel b e
Py VL e,

NO. | PusSH CONTROL SCRUBBER.

237

Rouse —STEE L—CoMmPANY

PARTICULATE \—LoNDENSRLE _SURVEY.

frug. 20-22, 885

DISI]I&
%

Fu.TER ¢

[S{F[&]

INITIAL WETGHT (em)| FINAL WETGHT (&m) N‘PE:T.TN
“ERIN—
2 Avg. | 2 Avg. {6m)
2,285 12.2850 |2.2918 (220 ]2.2994 |o.0049
225 [2.2T64 [2.28% [2.284) [2.2%40 {p.00Te
2.3044 12.3044 [2.3104 [2.310 |2.310 0.Cobk
137844 138,743 |138.7473 138.7678 1138.7474 [0.013) |ass
124.1849 |124.1846 |124.2014 |124.2016 | 124, 2015 0.01LT |25
11,5823 | M. 5823 [11k.5406 | Nb.56407 |, 5406 |D. 00R3
131 b89F 11216395 (1317128 11307128 1311128 10.0128

U3.3012 113,700 _|N3167_f13.m49 (13,148 o.0187 f4

115.2223 1115,2222 | 15,230 15,2362 | 05,2361 |0.0139

122-09_74 )ZR..IOT.?»_ 122.1075 [122.0T5 [122.1075 |0.0002

125.1658 1254058 | 125.16b1 |125.166) 1251kl |0.0003

BLANK. CORRECTIONS

Prope WAsh (AcETone) CONDENSABLES (D.T. H0)

e | 5 o | Y% [ St [BST ey

45 |.0002 100129 | 300 " |.008 _J0.0120

:0003 100165 | 300 |.0009 Jo.0178

+Oo002 |0.0081 3op 0004 {0.0130
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APPENDIX
SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS

GAS FLOW ANALYSIS

SOURCE - ROUCE STEEL CO, NO.1 PUSH CONTROL SCRUBBER

TEST - 1

HEASURED DATA
STACK DIAHETER DS 1.0 IN._
STACK CAS TEMPERATURE 18 ta4, DECF
GTACK STATIC PRESSURE PSP -0,30  INCHES H20
BAROMETRIC PRESSURE PEAR 29,35  INCHES HG
PITOT TUBE COEFFICIENT cp 0.78

AVERAGE S0. ROOT OF VELOCITY PRESSURE  DELPV 0.714  IN.H20##.5




Y kB

SAMPLE CALCULATIONS

MDLECULAR WEICHT OF WET EXHAUST GAS HWW

HUW = C MWD /100.) # ( 100.~ 24 ) + 4,185 ¥H

MM = { 29,00 /100.) % ( 100.~ 8.222 ) + 0.18x B.222

MWW = 20,10 LB/LE-HOLE

STACK CAS PRESSURE PS

PS = PBAR + ( PSP / 13.5 )

PS = 29.85 + ( -0.3000 / 13.4 )

PS = 29,53 IN, MG,

STACK GAS VELGCITY AT STACK CONDITIONS Vs

e et Lol

Vs

5128.8 » CP « GELPY & SORT((TE + 460, /7 C PG W M )y
ws

5128.8 ¥ 0,7800 » 0,7135 # SQRT(( 144.2 + 460.) /7 ( 29.53 % 28.10 ))
VS = 2430, FT,/MIN,

STACK GAS VELOCITY AT STANDARD CONDITIONE VSTD

VBTE = 17.647 % U5 w Pg / ¢ TS + 440, )

VSTD = 17.647 # 2436, « 29,53 / ¢ 144.2 + 460. )

VETD = 210t, FT./HIN,

STACK 4AREA - ROUND AS

Ay i o ——

AS =Pl s (DS wa2) /4 /s 12, %42
AS
AB

3,142 ¥ ( 90,00 #x2 ) 4, /12,482

44,18 6. FT.
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SANPLE CALCULATIONS

STACK GAS FLOW

0s

03 = VE # AS
RS = 2434. % 44,18
QS = 107608, ACFNM

STACK GAS FLOW AT WET STANDARD CONDITIONS

-----

QuSTD

QUSTD = VSTD = AS
QUSTD = 2101, # 44,18
QUETD = 92830, WSCFM

STACK CAS FLOW AT DRY STANDARD CONDITIONS

wsTe

GDSTD = QUSTD « ( 1, ~C ZM /100.))
QDSTD = 92830, # ( 1. -( 8,222 /100.))
ADETD = 85200. DSCFM




SOURCE

=45~

SANPLE CALCULATIONS

REX

PARTICULATE ANALYSIS

METERED SAMPLE VOLUME
METER CORRECTION FACTOR
AVERACE METER TENPERATURE
AVERAGE ORIFICE PRESSURE DROP
VOLUKE OF n29 CONDENSATE
WEICHT OF H2I ADSORBED
NUZILE DIANETER

TOTAL GAMPLE TINE

WEICHT OF PROBE CATCH
WEICHT OF FILTER CATCH
WETBKT oF CONDENSABLES

- ROUGE STEEL CO. N0 Pysy CONTROL SCRUBBER
TEST ~
MEASURED DATA

VK
DCMLF
™
DELH
V1
V56
DN
THETA
BPROBE
WF

o

14,897
1.0135
84,
.82
a5
A
1.2490
a1,
¢.012¢
0.0069
B.012¢

ACT. U, FT,

DEG F
INCHES Hzp.

HL
GCRAMS
INCHES
MINUTES
CRANS
CRANS
CRAMS




SAMPLE CALCULATIONS

CORRECTED VOLUME OF CAS THROUGH METER - STANDARD CONDITIONS VKSTD

UNSTD

17,647 #UN & ( PBAR + DELH / (3.5 )/C TM + 460, ) = DGHCF

UHSTD = 17.647 % 14,69 # ( 29.55 + 1.619 /7 13.6 )/( 46.38 + 460, ) # 1.014
UNSTD = 14,8t CU. FT.

VOLUME OF WATER VAPOR CONDENSED - STANDARD CONDITIONS WaTd

UWSTD = 0.0472 # ( VI + VGG )
VUSTD = 0.0472 & ( 25,00 + 1.108 )
VUSTD = |.326 CU. FT.

TOTAL SAWPLE VOLUME C¢CORRECTED) AT STANDARD CONDITIONS VTsTD

__________

VTETD

VHSTD + VWBTD

UTETD

14.81 + 1,326

VIsTD

W

16,13 CU. FT.

PERCENT HOISTURE IN EXHAUST GAS 2K

M

1606, % VMSTD / VTETD
i

100, # 1.326 / 16,13

I = 9,222 %

NOZZLE AREA AN

AN = P1 & ( DN 422 ) / 4, / 12,%%2
AN 2 3,142 # ( 0.2490 #82 ) / A, / 12,282

AN = 3.38E-04 Q. FT,

e e m—————— -
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SAMPLE CALCULATIONS

ISOKINETIC RATIO I

1 =100, #» YTSTD / ( THETA » AN % VSTD )
1= 108, # 156,13 7 { 20.80 ¥ 3.3BE-04= 2101, )
1=109.27%

TATAL UEIGHT OF PARTICULATE MATTER COLLECTED WPT

-—

e R A e

WRT = WPRORE + WF

WPT = 0,01290 + 0.00490

WPT = €.01588 CRAAS

PARTICULATE CONCENTRATION AT STACK CONDITIONS 9515
CST = 15,42 # 17,647 % PS » WPT / ( VTETD # ( TS + 460, ) )

CSTH = 15.43 # 17,447 « 29,53 & §.01960 / ¢ 16,13 « ( 144.2 ¢ 440, ) )

CSTK = 0.01633 GR/ACF

PARTICULATE WEIGHT COGNCENTRATIQN AT DRY STANDARD CONDITIONS ACD

..........................

WCD = 849.0 » WPT / ( VNSTD # MWD )

WCD = 647.0 » 0.01988 / ¢ {4.81 » 29,00)

WCD = 0,03915 4/1000¢ DRY

PARTICULATE WEIGHT CONCENTRATION AT WET STANDARD CONDITIONS WCW

-, Cw e cm——

WCW = 849.0 & WPT / ( UTETD + MWV )

WEW = B49.0  0.01980 / ( 16,13 » 28,18 )

WCW = 3,03709 /10004 VET

PARTICULATE FLOW RATE WR

MR = 0.132 » WPT # QUSTD / VISTD
WR = 0.132 » 0.01980 % 92830, / 14,13
WR = 15,04 LE/HR
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SAMPLE CALCULATIONS

CONDENSABLE CONCENTRATION AT STACK CONDITIONS CsTk-C

CSTK=C =15.43% 17.647% PS # UL / ( UTSTD & C TS + 480, )
CSTK-C =15.43% 17,6478 29.53 # 0.01200 / ( 16.13 # ( 144.2 + 440, )
CSTK~-C =0.00990 GR/ACF

L i T —

WCD-C = B49.0 ® WC / ( UKSTD % MWD )
WCD~C = B49.0 * 0.01200 / ¢ 14.81 # 29.00 )

WCD-C « 0.02373 #/10004 DRY

CONDENSABLE WETCHT CONCENTRATION AT WET STANDARD CONDITIONS WCw-C

BCU-C < G470 BN /TCVTRTD WHMW Y T

WEW-C = 849.0 » 0,01200 / ¢ 15,13 # 26,10 )

WCW-C = 0.02248 #/1000% WET

CONDENSABLE FLOW RATE WR=C

-------------------------------

WR-C = 0.132 # WC # QUSTD / VTETD
WR-C = 0,132 # 0.01200 # 92830, / 14.13

u

WR-C = 9,115 LB/HR
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SAMPLE CALCULATIONS
=t ALLVLATIONS

A.

Determination of Toss - Coal to Coke

Assumptions:
1. A moisture in the coay 15 driven off

2. Five sixthg of the volatile €0al content s driven off--calculated
on an “ag-racefvad" basfs,

Results of Analyses from Rouge Steet (oke Owen Laboratory

Aug.20 Aug.21 Aug. 22

% Molsture ' 7.30 7.34 7.20
I Volatites (Dry) 32.40 32.20 31.74
% Volatiles (A¢ Rec'd) 30.03 29.84 29.45

(Results shown abave correspong with analyses of coal samples obtajned
on August 19-21-.yhen the ovens tested were charged, )

Assuming that the total Tosses from c0al to coke are from the toss of
moisture and 5/6 of the yolatiles, the coal/fceke conversion factors
]

Test Test 2 Test 3
5/6 x g Yolatijes {As Rec'd) 25.03 24,87 24.54
% Moisture 7.30 7.34 7.20
Total Losses (5/6 ¥ + M) 2.1 32.21 31.74
Conversfon Factor .6767 .6773 .6828

Determination of Emission Rate in Lb Partiqgjate/Ton of Coke Pashed
ninatfo —=L 20 07 (oke Pushed

Lb Particulate = Emissions Lb| e Min | Test | Lb Coal | 2000 Lb
Ton Coke Pushed hr]e n. | Test 0a oke on

Jest 1
0.029 = 15.0[ |20.8] ] | 2000
[ 60] 530,787 ~57eT|
Test 2
0.0341 = 37,7 20.8 2000
Jest 3
0.0205 = 10,8 20.8 2000
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APPENDIX 1
CALIBRATION DATA
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FORD MOTOR COMPANY
STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE

PITOT TUBE CALEERATION DATA

L STACK DIMENSIONS <’ Progi

] NIPPLE LENGTH —— _

= 11- STATIC PRESSURE
A+ T — BAROMETRIC PRESSURE

TEST ND. - aiag rmen) TIME
> § 2L .e seﬁ?tﬁ,{f "$" Pitot “5Y pitot Tef,,;':ﬁttm
|53 STE[ _Twe 1Twe o, 1l Tue Mo 2[5 T et
2 EES A0 | vaF | ap [ AF | ap | vEF | BuIb | Budb |
Kgy L5 {,735 1 .92 |.9 .27 |. 933
Mee 32 l.eof | g {751 ) .58 | .76/
L0 2o |.4¥72].32 |.s94 | .32 |.s
A .17 ) .79 ‘{1
e 2K i1 L R0 19
/-a nyar, v7q /
Total
L Average .78 .79

Pitot cp=\/AFstnd - L Pitot cpzvﬂpstnﬂ = .H =
Tube No. 1 viFs oy Tube Mo, 2 VATS-2
|

FR

R g e e g 7
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e DATE:07/702/05 STO. HFTER WN.: 914592 ,
INIYIALS: Tum FOX-METFR NO.. 245284
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J b 10,0780 -0.3mp va. 520 P37 Tshe 2agy e
I A TR0 TR0 0.4 973,07 901 (03 oo e 7o
A ' § 8.0 75.0 -0.47¢ 981 103 gog. 1y 7.M3 a9k 49s
e ———— ! 9 8.0 78,0 -¢.%4g PRO.344 995,314 7 97y ERY Y P I -
—
i,
T 'l' . LU MFTER 80X DaTa
| i ) TEIN T-QUT OFL P SreRT  Fpupgw STR VL. DELTA cazr,
e e M. 0GF BEF IN.H CUFT. tu.rr.  ser LI T
J * L]
A I f‘ VORI 763 0,500 457.538 I3 515 gy g
m— —l 2 BLO 806 0.750 443.453 VVLESS 7077 181 1.7 -
——— e L 3 88.0 946 1.00p 470.855 479.358  B.oge 1.94 .0 - .

4 9 @y 1,25 479,350 4g5. 715 6.022 183 ...

e e e e -

[ - s o34 gas 1.500 48S.71% 492.597 5502 .8 .-

€ ThE 096 LTIH 92597 Si0.4es 743 1.82 3.7,
S 7 C 7953 9 2,000 T0.169 508233 a0 1.8l 1, -
8% S 2500 son.zis SINUN ssae 7R o B
. TR0 Ve w0 sinsmsanger g0 g5 g .
AVERALE HFTFN CORRFCTIUN FACI0G; | g1ar
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