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CABLE ADDRESS: ENGINSC!
TELEX: &7-5428

3681.00

19 Februzry 1980

Mr, Gary Lavagnine

Task Manager (S5-2-1)
Serveillance & Analysis Divisien
U.5. EPA, Region IX

215 Fremont Street

San Francisco, CA 94105

Dear Mr. lavagnino:

Transmitiad herewith is 4 report on cbservaticns made during a
serias of source tasts conducted at Kaiser 3tsel Corporatiom, Fontana,
California on Jzuuary 7-10, 1980. The tests wers to dstarmine amissious
from each of the baghcuses controlling stack gzses from the heating oI

. coka ovens of Batteriss F and G at the above locatiom.

The tests wers conductad by the Envircmmental Qualirzy Control
Section of Xaiser Steel Corporation, pursuant to Paragraph X of the
Amended Consent Decree enterad on Septamber 30, 1977, Case No. CV 76~
0673MML (U.S. Distrier Court, Camtral District of Californiz).

The source test results and visual opacity observaticns indicare
compliance of emissiouns from both baghcuses with Rwles 50A and 524 of
the San Bernardino County APCD (as included in uhe Califoraia SIP) and
Rules 401, 404 and 405 of the SCAQMD.

Attached is a report ou the tests, including an introduction,
process description, outline of che sampling 2nd analyticzl procedures,
data and results, and process and visibls emission observatious.

s L p _
Please advise if any further informetion is needed.
Very trzuly yours,

hoversd De Vask o Yz

Howard DeVerkin
Senior Air Pollution zZngineer
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RE?ORT ON SOURCE TESIS 2
VISIBLE 1:"‘1ISSIONS AND. PLANT OBSERV.-\.TIONS

Fadility InsPected:

KAISER STEEL CORPORATIOW
FONTANA, CALIFORNIA

Coke Oven Batteries F and G

=

Datés‘of'Insﬁections:

January 7, '8 and 10, 1980

‘Ins;ec;ed_ﬁyi

o 'H‘t.:zward‘ DeVorkin
"Senior- Air Pollution Engineer

Prepared For

U S ENVIRONMENTAL PROTECTION AGENCY RLGION IT .
‘ 215 FREMONT: STREET
;SAN FRANCISCO, CALIFORNIA 94105 -

Task”Order 81/TsaA 2
. Contract -No. 68=01-4146 - &

\- February 1980 = -

‘fSubmitted:By

. ENGINEERING-SCIENCE
125 West Huntiagton Drive
Arcadia, California 91006
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OBSERVATIONS OF SOURCE TESTS
AT KATSER STEEL. CORPORATION ;2 5/15/ /
FONTANA, CALIFORNTA

INrRoDﬁcrronif

Tests to determlne oertloulste emlsslons from the . two baghouses

“serVIng Coke Oven Batteries F! and G were. conducted om January /-10’]["

1980 by technlcal personnel of Envnronmencal Quality Control, Kalser‘
‘Steel Cornoratlon Visual emnsslon oosarvatlons of the common dlscherge‘ﬁ

stack were also made during the same perd iod by thls wr*ter

The tests end observetlons were conducted pursuant | to Peregreoh Y

of the Amended Consent Decree entered oh September 30 1977 at the

U.s. Dlstrict Ceurc, Central Distrlct of California (Case No. CV 76-l
0637MML)

‘ Twrn beghouses wers lnstalled for comtrol of partlculate em1551ons
in the exlt gases from heatlng of the coke ovens. The- baghouses ere

‘vented £o. 3 common stack.: Wrth this lnstallatﬂon,wsattery A is tne

last remslnrng to be controlled ror combustron gas. emlsslons
‘PROC’SS DESCRIPTION

Pertinent date for the- coke bstterles at Raiser Sceel Corooratlon

have been reported prevrously (see report for Coke Battery E, Merch 1979)}
Eech oven is. charged with. about 14 tons of coal from an overheed larry o
\Yy/ CAT ‘and’ heated for 16 to 18 hours to complete the coklng process -At;
the" end of thls perrod t&e lncandescent coce is horizomtally oushed
from the oven into a rece1v1ng ("hot”) car. for quenching and trsnsfer
-_to the blest furneces - The: pushlng is r:xccompl'ﬂs.hef1 with a Tam whlch ‘
travels on the slde of the ovens opposlte to the hOt car.- Charvrng is ;'

usually done lmmedletely efter the etpulsron of the coked oroduct.,c

Durlng the tests, the ovens of Battery F were neeted with coke
oven gas, using 163 OOO to’ 183 000 - cublc feet per hOur of ces of ebout
J- - {500 B”U/ £3 heet content (tne varretlons'ln observed . ves usace are a
\ ' 3'funct1on of. the cnargrné act1v1ty at tHe bate ery durlng the tests THe

ovens of Battery G were heetea prrnclpally with blast furnece gas

' usrng 1. 05 l 2k lO° cubic zeet per hour of. aoproxlmately 80 to 85 BTU/rt3

G e 5106.:‘4
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heat content. In addition, a total of 70,000 to 80,000 cfh of coke Giﬁﬁ thk7/
oven gas was also usad. The brick work surrounding the ovens is used YLM$'

for regemerative heating of the combustion air being introduced, {Z/;

employing a reversal cycle every 30 minutes.

Emissions from the combustion of the gases used to heat Battary F
and G ovens are drawn through separate baghouses, each with a 500 HP
motor driving an induced-draft fan and are discharged through a ‘common

-250-foot stack. The baghouses, manufactured by Buell Envirotech, each

-

consist of five sectioms with a total of 1,140 "silicon-graphica"
treated fiberglass bags of about 55;600‘ft2 total area (design air/
cloth ratio for 118,000 ACFM is about 2:1}. The ducting and baéhouses
are insulated to malntain operating temneratures near 430°F. A more

Hdetalled descrlntlon of this aquipment is lncludeu in the Apnendlx.
' 1

© Although zas fuel is.clean,material distilling from the
‘coke oven charge can leak through cracks in the brick work into the
Cmeustidﬁ-gaSEs lntroduCLng partlculatas into the. coka oven stack :
gasas, with consequent visible emissions (if uncontrolled) that could iic;i-
-varysfrom-lo percent to practically 100 percent at times (see Observa- RN
tions). This variability is due to dlffarences in the conditiom of Jl#?
the brmck walls of ovens within a battery, and that the cracks, if 0“17.
prasent w1_l be sealed by fusiou of the material some five to tem '

minutes after charglno for gny individual oven.

SAMPLING AND ANALYTICAL PROCEDURES

The sampling was conducted at the ourler duct of each baghousa

at a point upstream of the induced draft fan and stack. Each sampling

station was similar. The gases angle vertically downward with zn
approximate 25-foot Tun prior to.the sampling station. Twe sampliag
ports were used on the narrower side of each of the rectangular ducts,
sampllng at six points along each traverse for a 60 to 72 m;nute total
sampllng :1me for each test (see data sneets)._ G;eat cars was used

in the introduction and removal of the saméliﬁg pfobe and nozzle'in;o

and from the duct due to the megative static pressure (10 to lB“'HgO),

510625
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"The'broCedure*folloued”E?Afﬁethod'SIeQuipmentiand;oroceduresl also. .

inel uding the process:ng of'"'ackebalf” (impinger)‘collebtionﬁtoﬁdeﬁer-ﬁ

mine. total particulate matter._ This was nacessary to determine cbmnfiance_

with aoplicable local regulatious (see dlScuSSan of Data and. Results)

In addition to particulate samoling, samples of: gas were aspirated
‘from the duct at five—minute intervals intd a 2=cubic foot olastic
bag to obtain an 1ntegrated average gas samnle for each one—nour test. :;"
- The econtents of each bag were analyzod at’ the laboratory uSing Horiba
“ﬂEXA/ZOO and MEXA/ZOl infrared analyZers for carbon dioxide and. carbon"

monOxide, resnectivel ’ and a Teled ne o en anal zar. Nitro en’ was'
1€ 7 Y %?8 b4 | 8

"-determined by difference

_ The technique used by KaiSer Steel Corporation personnel during the ‘
}cjé;é: . samoling and sample pi"ocess:.ncr (nozzle—probe, filter impingers) aopeared .

excellent to this observer The personnel have many. years 'eroerﬂence -

0iq;z ‘Zﬂiﬁf in sampling for particulate‘

tion and showed carerul maintenance..

‘elso, tne equipment was, in excellent condi— . B

T&e‘weighing or rilters and _‘\\'
:-decermination of-. the impinger residue wel ghts was not observed due not

“only to practical limitations, but also deemed unnecessary because of }

”VJ_/ |

";the competence demonstrated by the laboratory personnel”'”

DATA: AND QESULIS
x&l{ . The test data, calculations and. results as subm’tted by Kaise_f,

‘*JBnyQ/ Steel Environmental Ouality are included in the Appendiu.‘ The parti-

culdce mat*er concentration and emission rates were determined by

. thrae methods due to the differing requirements of | Rule SZA QE- the

former San Berndardino Count and Rules 404(a) and 405(a) of the‘

SCAQMD

' Calculation of particulate matter ror Rule +O4(a) was done'w hin‘

f'and without the _xcluSion of 32804 2?20 Aoparently,‘up to Octoberhs |

'1979 sulfuric acid dihydrate was excluded from Rule 404(a) but since‘

fthat date has been included K This now effectively makes Rule 404(a)
'fidentical to Rule JZA._ Calculaticn of solid"Vparticulate matter for

”jRule 405(a) lncludes “%”ﬁ fiand "back hal‘" collections of the E?A

- Method 5 Train, excluding sulfuric acid dihydrate and small amounts of‘

':organic material (solvent ex*ractable)

'é;‘ '\_n:r gdstOGEG




A

'Ali Raiser Stéel Corporation calculations were checked and found
to be accurate. A tramnscription error on the compliance result summary
sheet was noted by Kaiser after tramsmittal of the report, and is noted

therein by the writer.

PROCESS EQUIPMENT OBSERVATIONS

The process equipment observations shown on Tables 1 and 2 were
obtained by the writer and by Jim Matoil of Kaiser Steel Enviroumenrcal
Quality Control. <

According tonge control inStrument_;;::;EQ, the baghouse filter

bags are clezmed by reverse zir pressure when the prassure drop attains

8 to 10 inches of water.

VISIBLE EMISSION OBSERVATIONS

Formal visible emission observations were made during tests G-4
and F-2 on January 8 and 10, 1980 (rest F-2 was latar discarded).
These obsarvations are included in the iAppendix. As can be seen, no
5€isible emissions were notad at these times a2s well as during previous
observations on December 19 and 20, 1979 (the latter observations have
been reportad previously). It should be noted, hewever, that at times
| where one or the other baghouse has been bypassed (noc during these

tests), visible emissions ug te 40 to 80 percent have been seen. -
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_ : ' LABORATORY ANALYSIS DATA
Doy - PARTICULATE SOURCE SAMPLE

_ o _ n . o
alysis Date(s) 1/7/20 _ /// j"/q’u Analytical Chemist 'S\‘{-' m Ué’..l \._)€ .W“;C-f/“

nple Date //'7/3 o Run zvé. G-t Location FQ C /0—5
Lab.No. &2 &7 2 ’

ISTURS DATA:

Final Vol. #,0 in Imp. 28% . -ml- . 5. é‘inal wt. Silica Gel'-l-75—7. £ ogm.
Tnitial Vol. E,O in Imp._ 200 ml . 6. Initial Wt. Silica Ge.Z 7377.7. m.-
vol. H O Condensed 35, 3 ml. | 7. Weight Gain. ' 29, I/ gm-
‘Vol .wash "20 _ . 02.. mi.
RTICUZATE DATA: (Front Half:) ‘_ . (Back Half:)
Final Filter Welght | _ N 3@"{.? mg. 13. Organic Extract = : _2. < prol= 8
Initial Filter We.i‘ght _ R '{fO mg' T 14, Acrue;::us Inéolu;alﬂs o | g .
Filter P&':rticulate ' & mg. 15.. qu.eous Sazuzaves - } £ | mg.
Probe Particulata - L ﬂ mg. 16. TCJtd.Z Dart;cula:gf /O, S_ mg .
Total Particulate B 0 7 mg.  17. H504. 200 po ) 0.7 mg.
| _ 18. | Net Pa;t:.cu_ate o C? 2 8 g
Acetone Wash {: 7 ml- o

LUE GAS ANALYSES

lecular Weight Determination: - - . ' Room Temp %%a:om_Préss-ZQ% ”/"_'é;'
Component : (6}-;-‘- AN AL ‘,JI;':Q
. BCO, /57/ e -—7_-52 40 CR Al a/r;; Kovile LI A).,:_,g »’}?-‘f
%0, /2.0 K ) /_2; 2o it ‘/7' £, Funiyite
Y. %CO ,_{/:f o o Jhe A LR ,4‘,‘,;/7,_;4;—- | v
boomi | 7107 4y ,/_if"/},,f..v/c.

T - 510659
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METHOD 5 'Pmﬂcmmz.ﬂ ST CAI.CU'LA‘.LIOM }'ORI‘

LCCATION Barrepy £5 fows élx,.,-/ /?,d/f/ﬂf/sé C{/T . DATE .0,

‘RUIH NO..

I.. .Me'ceséar‘j Ijaf;é.: |

A. No. of traverse p01nts S RN

A

B. Tot.J.. test tme, _( 9) -0‘ mn.nutas S

C. Water col..m.tnd. R
1. Impj::o'\a"' HZO,, Vv-

_- _.D._ Paru.z.cr_la.\.s &.e;.o-ht- 3 R i
DT S h*-crn:. Ha1f, L.f 0. a/a7 gn.f._.'__‘ o R

3. “Back Half I-Tz Dzv,-Z:izO a aaoz gn-

4.  Back Half Orga’uc, Ho . Q 2024 gm. -
E. Volume rauered | ‘

V= 65. .. CFxnrf__c — éz,,;-‘ or

ST, Avemc-e A,f -\P o /.32, ("Hzo)z

6 Avara—e ‘ A‘I 3"-.733_7{"7 "Hzo/i,.s - ; b"-‘z;zfl" g

" H. ‘A-.ver go rm-tpr 'te.rzpe‘r-au_ra 'T i °F + !;.,50 _ _-3-33 L

| I " ‘A-verafre stac? q. srature, .LS ) 4.'.77 + 1,50 = 937

I Stac’< absolute p*'"S.:Ll‘E‘.', I s: .,2,? ,27 : _‘_'Hg"

X. Stac’.-: ..ua.z..lc prasst T —/(D. ?‘ : ’?r?gg S

- - Ba.rc;:aui’-‘lc pres-.«:-!l"a: pb az‘Fof- 3 ;'-.;,;;g__

N. Area of Sbac.“:, As ‘ .Z//? : 'i"t‘z‘

0. Area of *:ozzle oy 5.0403‘-¢f e

x P'._. Pitot tuba :E'a.ctor, CP

4 X.,r

T IR RS T M““""a..a AT Hm-:ﬂ.__‘_:‘:-." TN T LR AT SO e




II.

C'

_ Calcula.ticns: _

A. $tardard Volums Metered _ - g
, Tstd Py +y357
Vm( St-d) o= Vm. x x

Psta Tia

29.3/  "Hg)

lu

2 . (
r(st) 17.380 x (__ 434 CP) x :

s °R)

lu

B, Hoisture Contant ¢f Stack Gas
1. Hy0 collected in impingers

vwc(std) = K ( V-HéO.)

H

4ol

dscf

sef T

2. -hzo co"" aLuEd in s:Ll:Lca g-=3. o

'V“sg(std) = Kx (o)

Visg(std) = 0.08 x (__22/ en) = _ o9

3. Moisture Content of Stack Gas, Bws

B Vie(std) + Visg(std)

ws ‘ —
Vie(std) * Vusg(std) + Vm(std)

( g sef) + ( 0.9 scf’)

sef - -

Bys =

Holecular Weight of Stack Gas, 1b/Ib-mole

1. xid (Dry Molecular Weight) = S My Bx. :

Mg
= 3097  1b/lb-mole

2. M, (Wiet Molecular We ight) = My (1 = Bg) + 18 B

— — _ =__ 0057
(28 . sef) + (_a.-LSC_f) + (_3_4&';__%1“) | -

(0% ) /518 4oy + ( 0.32 )_s23 % 0y + (0328)_22.2 _ A(¥,+Co)

b s mti

W3
My =(__3097 (1~ 0053 ) +18( 0053 ) = 2023 15/Te-mol
D. Average Stack Gas Velocity |
Vo =K_.C_ ¢ ;
s E\P D \ _— ) ‘\;QP
s Fig 2
- (-___......._.Q":"7 °R) A —i _ 1
Vs = 85.48 ( 2.2% ) ) - ‘ b ( /.22 "::70_5,')
(L2227 "Eg) (__Ze.2% lb/rno"e)_’ =
= /0032  ft/see .
010641
T T T T e ot ST S TS T ey _—



(3600 sec/h::) V A (1 ,”.5)

- B. .A.varacra Suack Ga.s VO].LTEL. ic Flo'.: Rm.e
' Tstd g

62 555,;8-_ ( f-: /003 ft/sec)( ;—::_/: /_7 |

78 7sr santsito -

ip

o Psta .;;:*

™

s,

)1 - 005‘-? )

s .

( 2fz7”

F. Pollutant Mass Raue (Salzd' Part-- Rﬁ_e 405;}

PR =

Ll

BRE

= ';‘2'50«. 1b/hr

SIRr ‘._(-.0(0.71‘-,607?".-@1.)_

=Hf-+1ﬂ”

x Qs
m{ s"::d)

= — ::_("J--

u= Mb - 'z:

(__i.___..

R)

(. -‘60{'&-‘ dscz)

G+ _-Part"f c“’ ::.te Cor.cs'-'tra.u.lcr EET

1.

€y %=::.-,-.--—'x 15. 43 o

'l‘o ...:z.'l Pzruicu_:r.a
hgﬁ _— 1-"1 L

m( std)

| ]‘ﬁ_'-(' o a/a7

)+{ aa:zo.f‘ gm)

( _ ‘60. dscf)

nf + t%b' - (EgSOz. 2 20)

m( std)

(00/07 g;n) -,-“E"'a-_b,_og-_}.

n= x15!4-3

gm)—(

2794777 dset

gy

a'.‘,o_ofa?' 7 e

(oL

‘ = 6’0052 o g-r-/ciscf .

‘Fro*zt h..l: Partlc..zlak_,‘_'ﬁ- '

M

CpE 1503

m(std}
T a.q‘/u'/" )

"C‘f..f—.-—, — "x 15 2,3

¢ Laé _dsc._) o

-

dsc_) '

0_;50.52*7--..;:_: N

T T T T T T ey g T TY ST



o *
[ r

H. % Isokipatic Variation

| 41 - Ts Vm(std) Psta x 100

é ys "‘*nPs r}-‘ls'.’t'.cl (1 - Bws) x &C .

| (__937  °R)(_ (ot _ dsef)
41 = 0.0959 = ‘ z | ' |
- (__¢o min)(_/00.2  ft/sec)(c.o003¢, Tt°)(_25.27 "Eg)(L -~ 2052 )

i YR

(Std Corditions: 60 °F and 29.92 "He)

- DA
010644
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S ‘ LABODRATORY ANALYSIS DATA
‘ ) ‘ PARTICULATE SOURCE SAHPLE

.lgsi.s Date(s.) //'?/‘?0- %/‘r—/"ca

ple Date /) 4’?//'?0 . Run do. é -3 |

‘ ,
Analytical Chemist . Scrnve ( D evls C/”

Lccatiqt; E QC L Z é

| Lab.No. SYO%L O
 STURE DATA: |
Final Vol. #,0 in Imp. 25D ‘ml. 5. Final Wt. Silica Gal /.S 7.- 0. gm-
: I ' : . :
Initial Vol. .&‘20 in Imp. 200 ml. - 6. Initial Wt. Silica Ge_7777‘ 2 m-
\ N :
Vol. Hy0 Condensed | 20 ml. 7. Welght Gain i 1 .2 g .
. ! - — . . .
Vol.wash Hy0 ‘ {90 ml.
|
|
TICULATE DATA: (F."nj‘ont Half:) (Back Halrf:)
Final Filter Weight | . d_?‘;‘ =g . 13. Organic EZxtract g -
Initial Filter Weight 343. & mg.’  14. Aqueous rpcoiubles mg.
Filter Particulate L-/./ mer . 15. Aq_.qg.gus\__j&‘olubles g .
Probe Particulate 9.3 mg. 16. Total Particulate mg .
Total Particulate 13,4 me. 17. H2504'.2Hy2_0' g -
18. Net Particulate S 9 g -
Acsteone Wash ,' 9 ol
JE- GAS ANBLYSES
_ R .| . : - Y- __;”‘ ’""O.:{w
ecular Weight Determination: Room Temp. 732/ Barom.Press._ 70X 48
| - —
Compenant (,;,»,-,5-__ /,-'-7\1/}1.\/;’/_,9 )
. . e : ,.,/-__-
%C0, /47 g Jij 4o = I4E // S o AP, s Fy 2im
%05 /ot D | " = /423 /f/;.' /-u_ // (C 5)’ j‘f"' /"'J“‘d‘"
%C0 254 YT S phede i Bk
5, 2432 by A flttace.
ther

010647



METHOD.5 P,m'r:cuzz:j:' CAI.CEJIATIOLJ }om.-; i

ICCA\TIG‘H'“ /53;'7'7:'4’_\/ /- /c&' 0&4—-1\/ 5Af,.¢g_, fg-’ .é:-;u?' D&TE Z.

B e o . _‘_ : __“-.\‘

RUN ¥0._ 63

I. DMNecessary :D.ita~f '

~ A. . No. of ’c.raverse polnts gy

- B. Tatal test t_me, (e) L

c. 'Isa.tsr colle‘..ted. )

1. Imnirge,. Hga, vH S0
‘ C"—"‘-—'
S:Ll“ca Gel 1*320 :

o Da Pa"-m_c'ﬂ ats h.....ﬂ""h... ' ‘
1. Fromt Half, nf ‘- 00/34

2, Bac -c I-"al.‘., 'Ib QQQ gﬂ.

” i“3'.'-*.1_@-;.-".::: Hals HzaOz;.'zeo 0.0005 “gmi
4. Back Half Organ.zc:, M01 0.000/ " gm ‘
- E. Volu'v-' ra'..ared ‘

* CF. % Dﬁmﬁr *‘ 47/ CF

P, ';'.Averace /\,N D /_.__._.."to ‘. -("H20)33

G- “ ”AVer-zcre b.H - / ’;‘7 "HZQ/*"- = ..._ 0. // g

H. Aver 2ge metar ternp--ra...t_ra T. _ °F+'1:-60 . .ﬁt;, '_‘_:’R.;'i_‘

s 7

I. Avera"e stzc’c ;.ewp-aratu. > _.L d';'o R 15-60 ?30 OR

T "fStac’< a.bsolute prasst.re, P s .,.2} /3 ' ""H‘S

K. Stack sta.x,'i.c m-nssura —-/3 3 f‘

1. -B:chra\.r-_Lc pres-“.z. By ,5-9 // ‘3”3”‘:"*}[.3

e FO0, /G f-'--_f_”';“i-‘f 02 U3 it __gar i

le A.rea of - sﬁ.ac;, AS..?//7 : ftz o

C. ‘Area of rozzlc.,‘}'-.n : aaaa/?.z f‘f-z ‘

. P ,P..'l:oL. tuba fuCtQI‘; P L. A’S’




II. Calculations:

' . A. -1$t;rxi-ard Volune .I-‘ie-t'fsred.-‘ L

‘ - | -..Tstd Py *e3mT
Vm(sta) = Vm * x —

(K722 “He)

S5, &scf

17 330 x ( 4’2./"‘ CH) x : : '
' (£ %R o

Vn(sta)
B. Moisture Content cfSta.c’{ Gas

1. HZO_-c_oilectsd- in-imni"'crérsi B

Veostd) = € (Va0 )

| hc(std) = C. 04636 x (___jb' . ) = VX ‘..S‘Cf o .
? .2.__ hzo col_ec:.ad in s:l.l::.ca gal . | . v
'Vﬂ;';sg( std) = Kx (-WHZQ)I S o
mg(std) = 0.0k x (/A ). = 05 . sef
3; Molstu’-e Contezrt of‘ Stack Gas, B ' ‘
: B = wc(std) + Vnsc-(s"d) )
l ‘vwc(std) + Vo sg(std) + m(std) e )
| (. --2_-3- scf) + ( ‘ ‘. .scf.)'-.“
Bys = -———— -— = _ 2057

- .-?‘7 sef) + (- scf) + ( :'-‘6’53'/ sef)
-C. Holecular Welgat of bt.-.::-c Ca.s, lb/lo-—mole o
1. }Id (Dry Yolecular § e:r.gnt) ‘-'-‘,-_H;;:‘Bx.j C L .
Mg = (0l ) /Mg $COp+ ( 0.92 ) /23 %0y + (0328)_75/ H(Np0)
. == -'.__"30.3;3 _ ] lb/lb-jn'.ola : R ‘ |

2. Mg (VWet Molecular Weight) =1, (1 - B) + 18 Bis

Mg =(_30.43 (1 - ouss )+ 18( a.a«-'g* ) '=_._ J.08 _J.b/lb-ma“-_

: b. Average Stack Ca.s Velcc:!.t‘y

>J“"

1

: .. 2 . .

| (_%3%_°® o )

s = 85.48. ( 215 ) | ; N e R
( 2572 YEe) (2009  YofwmelsYi — .

":.CPC

<
t

= /00 t/sec

510645



E. Averava Suac:c Ga.s Voluu..-:-.u.rlc Flow Rate
T P

std  fs
v (3500 sec/h.z*) V A (1 —

) .
WS R .
Co "P's_td_‘ j‘Tsw

u

‘5_2.555-8-*-(--;5-/54?-?5". ft/sec)( :_',;/.3/7' f" )(1 -z a.f'z )

= 410.235:?0 “ dscfh/SO ' 5705'0

F. Pcllutart’. I{;Lss Ra.ta (50'-7--7-d Part-.. ‘{ule 1.-05.::.) '
Mp + ' LT =My = My -(32504-2320)

=% R G0us = cop = o0

PHR—-

n{sa)

‘s e ar3++ aasz Em Yo . "".:'_1 B -'.“-‘".'. :‘fi: : “ R
 BEs x(__#023050 dsr"‘*) ol
(L '545 /‘ ds__c') Sk T 1-(—514- gr'/lb

3.77 - 1b/hr

G. Part_hculate uoncsm:ra. L.IQ"I

| 1. To .;.:zl Daz-ticul..ta
- h, é'Mb
Cp= ———x 15. 43
' m(std) SR

- ( 00/34- @) o+ (—QQﬁ'f-_?‘___gm) L
‘ £ — - 15 z,.3

.0065 . igr[dsef
( 45‘4 dscf)_.-;‘;jf__':;,f : y .

?...: ¥et P 3l‘t1°‘-1-"-t= ("Oual 1sss **22804; "FzG ~ Rule A—Ol'va)

o - Mp e ?fb - (HZSQL_ 2::20) B
 Cn=— — x15’+3

B m(sgd) IR

(L porze o) 40 204# @")- ( voses s T
L EITT _( {f‘ﬁﬁﬁ]ﬁﬁu dsc;) ' T

-.= a aag_m gr/dscf‘, N

3. Frcnt H:._;. Par\..:r.cula‘.a o L SR o T
ols ek 15 Lea
' n(std)

ERRIRE da/zc— OB R
o CrEm— M x 15 1-3 =_&
..::mlfcii'ﬂgb,ff dSCF) . -

I
e 510650




H. % Isokinetic Variation

L4

g I | TS ;_vm( std) Psta X '1_00 - .
R = — — -
: é Vs An__PS tstd (1 - Bw_s) = 69

_ % (%20 °®)(__#£/ dsed) | _ -
I = 0.0959 x— . : — —_— ——
' o T2 man)( _Zo¢.s frfsee)(4oco/F2 ‘ffc-z)--(--ng./z- PHz) (1 - '&2_5_'5'__?

. 51065i.
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LABORATQRY ANALYSIS DATA
PARTICUEATE SOURCE SAMPLEZ

e or

lys:.s Data(s) - //‘?/‘70 - ‘%’5’/690

Analut’cal Chemist «Sd mV€/ D& U7?C A

iple Date //"?/“"‘:j Run No. G~ Z/ Location £ & /
Lab.No. Yoy 7/ :
"STURE DATA:
Final Veol.. Hzo in Imp. 2-595 ml. 5. PFinal Wt. silica Gel 7?"/‘{ _gm.
Initial Vol. B0 in Imp. 2 20 ml. 6. ZInitial WE. S.i-licg- ce_;z?E.l;Q gm-
Vol. H,0 Condensed by ml. 7. Weight Gain 1 [$ o
V&l.wash‘ FZO ' 5’-2—15— ml.
IPICUZATE DATA: (Front Half:) (Béck ‘H’aj‘.f:)'
Fipal Filter Weight 3 2 QD ms . 13. Org.-aniz:" ;;E'xtract q’r 3 mg.
" Irnirial Filter Weight : Ef L3 ‘mg- ’ 14 Aque;:aus; -i’z;solﬁ.bles ng.
Filtar Pa:zftif:l{fll‘&"tei | & ..“_ mg . .15 Aqueous Solubles” )’ xS mg.
Probe Particulate L /!'Z»} mg.  16. Total Particulate 20 . £ ng .
Total Pa:ti_culete 1Y, & mg- 17. H#,504-28,0 2.5  ng.
- 18. Net ‘Particulate ST -7 ng.
Acetone Wash <A ) ol | .
‘LUZ GAS ANALYSES
‘lecular Height Dater-runa.__mn- Room 'I"em_:j;\. 739= BarOm-Pré_ss- J?ﬁf
Comzonent flg,é_,“,,,nknj
. %Co, (4d & 8o = 1AY Lo //,,, b £ /‘.,. Y /’f.,-f-f/
. %C, /2.0 o /2.5 - 72/;.// v S ;*/,, Ly 307 Al
. %CO P P c.7 / Lt f Soba v 4,,; Lyt
- Ry 2L (.'/ o '/;":,-:. ¢
Other

5108""



_I.I‘T.‘UOD 5 PAR"ICUL&TL, TE"J. CAI.CULAJ.IOLI FO"’..I

-LLC! 6/0 n-fdy’ ( (?:wer Ou’a«/ &G,Jv-u_re-”:

I.: I!et:essar-_,r Dat."é.‘*‘-:'_ SERTI

Ao No. of trave“se po:.m..;? 2N

B. Total test t'"'te, (9) ‘ o -k

C.. ¥ atar colle‘..tec"..,_-._. o

1. Innir:ge- Hzo., vh 45‘
| 2“-“-—

“ :'_2;” SJ_'I.lca. Gal 1,320 i gm _

D." Particulate Weights |
' 1. - Fromt HaIf, nf_

.

2. Ba ﬁHP—L- Hy ‘1'3:"5

';3;: Ba::{ Half Hg 01.1.‘_-;20

‘ a.:a/«/; "'gmf‘:
S

2. Q&'-Zf',g BB~

‘4. . Back Ha_lf Organ:.c, Ma Q 2Qs=q gm.

- E.. Volum=- nez..ered

V= 3?9. CF x . néits 7=

U F. '-A*réré;:;.__erﬂ ~3 / 39 _(moyE

G AvemseﬁH /w : =-?’H-20/'*‘:‘;- =

- H. Averags meler mmparar..ure T

O TJ Avéra':e stack uevb*=ratu"-9 ; J.-S:

J. Staclf. a.bsoluus nressz.re P .25’./0

0. //

5@;7-'-'%?

H'Hg

°’“5+ &0 =

K.Stc.c-c sta\.._z.c pressm:a : "/,Z /

A HQO

L. Ba,.. c-::t‘r.z.c pres :z"a Pb

M G "'Coz. /4‘4 S 3 P 02

I Area of s»a.c::. As

//7 '-i‘ft_

Q. _Area_ oﬁ :_nqz‘z'.‘.j-e,:' Jl.,.,_ﬂ 0_00/ /.2- ; ft.

P. Pitot tubs factor, C

-2? 03 "E""

/;3 -4

.I "Hg

DATE e S

RUN X0.  &-#%

5170 i

';5108"“”




IX. Calculations:

‘. A. Stardard Volume Metered -

Tstd (Py =+ T3.0 ;
vm(‘std) = Vm x x
‘ Psta Tg
. ©(_2%.s4  "Hg) - -
= 17.380 x {( F%2 C¥) x = J4.3 dsef
"'(5"') | — (_$%7__ °R)
B. I{oisture Contsnt cf Stack Gas
1. Hy0 collscted in mnln_.,ars
Vae(std) = K ( ngO ) o -
’ Voo(sta) = 0.04636 x (_.Lnl ) = Fo | sef -
2 H0 col_ectad in s:r.l:Lca gel . .
Viesg( std) = Kx (-w‘ﬂzo)_
vwlsg(st-.d) = Q.04&k x ( /48 _ egm.) = 2.5 sef
3. Moisture Content of Stack Gas, By .
_ . Vae(std) + Vasg(std)
Bus = ' —

vwc(std_) + Vasg(std) + Vm(std)

(30 sef) + ( 05" sct). . L .
Bys = ~——— . — SE—— 'V} §
o 14 J.0 sc;.) + ( ,.';"" . sef) + ( .3..3  scf) -

cC. _I-Iclecular Woight of Stack Gas',"lb/ro-mle '

1. Hd (Dry Mol ecular We:r.ght) = LL.—; Bx

Ma = {0k ) /¢ B GO+ ( 0.32 ) /23 :-1,‘% 0y + (0328)_72.3 _$(M,+C0)
= 24.§0.__ 1bflb-mols. '
2. (Wet Molecular T,-Ta:'.ght) =143 (1 - Byg) + 18 B,.s
Mg =(_ ag.xa .) (L -~ o3y )+ 18( 0,08% . ) = R%.47 . 1n[ib-mole
D. Average Stack C.:Ls Ve'l oclty |
V‘s = i\'.p c Aj_P
_ ‘ (229 ;) '( | .
VS = 85-!‘:'8 ( dz(-\.«() - - - i “ ( /.3; nHzOE')
(_28 /0 "8g) (_29¢7 1b;/r?-olﬁm )
= /05,4 ft/ssc ‘ ‘
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R =

2. Net Dartlcul;ta (Total, lass HzSO,_;,-

=) .
A
I

(3600 sec/h:r) v‘ AL (1

:u.

= 1*315aa!t~ - f' ”dgcfh/eo-

_'-';"P“sta__ it

62565 8 ( /04.6 f / s=c)C.L;fF2)

:,’1/9/7

(1 - aax? ) =

x Q
m( std)

'Po]_'Lut.,.rt Mass Ra.ts (50'1-‘7-57 Part “= Pu}.e L05.::.)
Myt oH N T e

0‘4.5'—.a0473- aaz&

( 0143 *. ooZ‘- gm YL e

: -(H2504.2H'20)

P‘dR'—_‘ - z( 32‘7’5’@00
(- 3_6‘.‘3" dscr.) -

= - 5"53 3_ :5- 1b/hz-

Pa.rt:.cula.\.e Carcsstra»:.on

l; :1.1. “ar\..ic "‘ "ta
-ct-=-~——-~—- x 15.4
m( std)

£ t?o/ﬁ-é‘ g;m) +( o,a_w:

( - 3,;3 _ dscf)

Mf & ?&b — (EpS01 - 2320}

; m( Std)

BT A

( H,za | smﬁ #

: f_ — X 15 43

Q;‘z'o‘-t;
Cp = x 15 ”-3

a. 0/:’0

Rule L";‘rﬁ;&) =

30'.”0,205‘ r-z) -( 05925@

gm)

= lsoe or/dac- ﬂ‘=

3. K Front L-I.lf Par _:Lculata

e
e i x15.43

n( S‘t.d) i
6’. 0/4‘4’ gm)

o :
. i -
o R E
.-_' - Tl -
’ tor e j- Coo s
o .u:-'. '..‘ :
. * " i

L geldser,

}:

SO
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H. % Isokinetic Variation

Ts Vm(sta) Psta * 100
Ua‘vs An Ps Tsig (1 - Bws) x 60‘.

41 -

(929 °R)(_343 _dsch)

| 0.0959 =

4 1T = : ‘ ‘ : — . .
4 (¢o min)( /eé.b  ft/see)(s.000/52 £2)( 27./0 "'Hg)(l‘—.l’..&‘?-?- )
=i foR8 /

© (Std Corditions: 60 OF and 29.92 "He)
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' LABORATORY ANALYSIS DATA
PARTICULATE SOURCE SAMPLE .

R
v

| -;Zg.s.is_ Date(s) //?/‘?o B ///J/d"o " Ar-algt;cal Chemist ?Q e / 06 6/74-./"(//;

ple Date /,/?/_?,j Run No. e Location ﬁ"& C L@é
4 Lab.No. L/ey ¥ 2. 2. ‘

STURE DATA:

Final Vol. 2,0 in Imp. 295- | ml. 5 Final Wt. Silir::..a_‘c;el - TE9. Y gm.'
Initial Vol. H,0 in Imp.__ 2800 mi. 6. Initial Wt. Silica Gel 7720 gm-
Vol. H,O Condensed o ?5 ml : 7. Weight Gaiz_z. o //a 9/ - gma
vol.wash I;'2O 3 A 7 , ml. |
MWICULATZ DATA: _ (Front Half:) ' - {Béck:‘Half:) .
Fipal Filter Welight 3 Y}) s S_mg. 13. ‘Orga‘nic ‘-Extract‘ - /' pa myg -
Tnitial -Fi‘lte.r Weight 33 %, mg-" ‘ 1-4. Aque;:us f;rz_zs'olublas ' _ mg -
Filter Pa%ticulate ' }-74‘ L mg - -15. -'Aqueoué :SOl.llblES e 29. ‘? mg.-
Probe Particulate | . X L lmg. 16. Total ﬁéréiculatg o 3/- / g .
Total Par‘;i‘cula_té o y _ 5 8 . l![mg- .7.7 _ HZSC'4-.2§20 . | 2/ 2 me -
- | +18. Net Pa;_vl'ti&uiaté' R ? . 7’;' __mg.
Acetone Wash ) | S D ) i |

LUE G35 ANALYSES

lecular. WeJ.qht Detarmination: Room Pamp. 70‘}:: Barom.press. 2250 o
Component (25/4-:- /"I‘JPL‘/_,IFD | |
[ ' : . : e
zco2 / /é & f /“/; O = é.é CA—;/ ‘ /.f..w-/» /-/[a —t, :/ /7;.’-"“' / Fe
202 /‘)[-{ " ) /?{? e T /6*6//4"4. a /’/J-'.: r(;‘ .
' PR o Ly FE
. %Cco 0.03 " o033 - A%}:AL /é _— /& _
. _ | | >
- BN, _ YT é/., C/:fffﬁ#'cﬁ . __
Other

. o S | ‘ 510663



LETYOD 5 PAR ICULATu T T CKLCULAEIOm FozthJ”

LLCALIOLI /_‘?,;T,F/av F /2‘,{.«.- (5”/4: 7 /?4/4:_/.1_{

I. Necessary”bafé%}-ff:e?.5*“"

Ao No. of traverse pc:x_nts

BL Total test time, <e> e
C. Water collected: = -

C 1o Imaiz:gek : HZQ1 v...
2\___

/.

95w

2.0 SJJ.."_CE. Gsﬂ 3 ‘4320 #___gm 1

- D. Parn:.'_'cv:l;ta __ha:\.g’::.}t‘:--‘ L

_ 4.  Back r!.-_lf Organ:zc, Ho a da /z
. B. Volu::ve r.a»..ﬁred !

oo m - .
: F- ;":Aver””e ,"f,\P ag_{_; ("HgO) 2 ‘.

CG. .Averaﬂe A.H _ /o.ﬂ'"::—

 H. .Aver o r:eter \..EP‘F&?.‘&L.L?.‘E.‘ T '

-Iu _A".re'-are stack L.e"para_uu'—e J.s 4-’33 '

°F 1,50

"Hc

o aﬁ.a,?-‘;'-'if_ gm.

v 349 CFxDE&?m__iﬁi;;EE

I _'-Sta.c:f absolats press*..ra P ..23' 07

":“ 1{, :-_Stac;c sta.x..;.c: prassurs‘ -—/[3 = "ﬂ’zO

L. _Barcmetrlc p*-'es:e-v‘t"a, Pb

N. '-.Araa- of suac'c,? _A.- ;_‘-_2/_7 i"t

0. Area of nozzle, A 0 ac.‘d ’6‘/ f"z ‘ 

p -

. P. " Pitot tube J.ac‘.or, C j 0-.'57_{'""

2. Back Half, My __"._?..5_/_/_5“"! ; o

3. Baek Half stné. -2k 25 20 05.2/.2_ gn._ o

‘ o
% 4&

_owm__

IIH‘;_'_

' fs1Oé64



- IT. Calenlations:

"A. Standard Volume Metered

B
Tsta  (Bp “"1’_‘3—0‘+
Vn(std) = Vp X - x
- Pstd 'T'.‘Z'i _ )
o | | Cznm )
Vm(s‘tc‘.)‘ = 17.380 x (__2%%  CF) x — = 277 dscf

(<23 °n)
B. Hoisture Content of Stack Gas

1. B0 collec».ed in :me:.:-o'ars

wc(std) = K ( VHZO ) ' : S o
\-.C(S'td) —‘ 0 oké36 x (_i—i‘__ml. ) o= " 4"?’ B . s‘cf-: .
-2_. CHy0 co]_.ected in s:Ll:Lca g=~l . | . e i
Vasg(std) = K x (.WHZQ) | |
Visg(sta) = -G48k x (__/h¢ o) = _ g5  sef
3. Moisturs Content of Stack Gas, By
B = Vae(std) + vwsg( std)

s : ‘ . . B
vwc(std) -+ szg(stcl) + Vo(std) | . _. )

_ ( 49 - sef) +( o5 sef). N : o
Bus = . : , A : = _o/s
o (0 e osef) + (. 25" sef) + ( 7377  sef) '

C. Molecular Weight of Stack Gas, lb/lb—mole _
1. Hy (Dry Molecular Weight) =3 M By | o
Ma = (0l ) £l FCop+ (0.32)_rs#4F %0, + (0.28)_7RS  A(Nyo)

= 2948 15/1b-mols .

2. (Wet Molecular ¥ slgh ) = i-Id (1 - 'Ews) + 18 Bus
Mg =(_R25¢8 ) (1 ~ O0/5 Y +18 ( a.us Y = 273/ . Infln-mols
D. Average Stack Cas Velocit ty -
' T
— , s — !—-
V. =K ¢ /N2
s = Ep Gp ¢ " ) ad
*s **3 ' .
' ) *‘f “E'

. ['( s98 %)y . g »
Ve = ‘ 2,53 _"E,0% )

85.%3: (225 )

J (--——___'2?0’ "He) (_R24.3/ 1b’~°79H
= - é-s’-? .LL-/SEQ -

5106“"'



PollLtant Hass Ra to (

PHRT—

1‘0-‘

|

(3600 sec/hr) V A (1 = B

62 56“6:,‘8‘.(-2:- 4a’aft/sec)( | .2//7

IREE

-2‘//0 -'«’7'?

ms)

m(s»a)

e a;:‘/ # aai?.gm.)

R o

,_:_;__q,_.)-_;;: |

(o 37 7 dscz)

- B
= ..

53

501_7.d Part-.. Rule 1;.05;-,) ' ' SR

dscfb/éo

/5379

Averngs Suac& Gas Volumet“ic Flow Ratej

Tstd :sz

4‘0/ 73

f‘“ )(1 -g.//,;’ )

( 02;’ az 5 "Hg)fi

( Mﬁ

: .03#- auz- a"/.. _]‘_j. ‘

dscfm t

: Ct

C i

‘ on't H..Ji Partlcdla»e

Cf‘;.

n. T

- .C.nf.=;‘

—1

A
1

Hf .

m(std)

( 0433'-!

' Partlculaue uoncsrtraulcr
: Toual Da*uica_*ta

'Qc 15, L,3

jkiéil'ﬁ: :
' 1\" -

1b/hr -

m(

( aa.a:e/

std)

gﬂ)fé

6’03//

» ao.mf

deTfj T;f' ;'

" .
— e

L)

H

. Fet Partlﬂulaia ( ounl 1oss q2804- 2?20 ~. Bule QOwa)
Mp + ub - (Ezso;, 2820) S

— % 15 ‘4-3

gw) - (& 0-2/2 gm)

. 00/_5'

.(.

37-7‘

gr/dsc;

TMp

n(std)
( o .0 374’

——— x.iS 43

s@

1j(“~}32?’

- ds??%v\

5108
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. " H. % Isokinatic Variation

r

v - _Ts Vi(std) Pstdq ® 100
2L =

o 8 Vs &n Pg Tgrg (1 - Bws) x 60 ,

(g%  °RY(__277  dscf)

I = 0.095 = — — |
(20 min)(_ 455 ftfsec)( gosoz#s £i7)( 2702 “"Hg)(1 -2 15" )
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*.4

. o LABORATORY ANALYSIS DATA
PARTICULATE SQURCE SAUMPLE

vlys:.s Date(s) ///OAJG B ///JADO Analytical Chemist SG}WU"’ /0-—‘%/77 C.-,f‘!

1ple Date ///0/8 H Run No. -3 Location __ & & C Leg
Lab.No. &d& 27

TSTUARE DATA: ‘
‘Final Vol. ‘HQO in Im_:_.;_;. 7...57.3/ ml. 5; Final r-:t‘-.‘ Silica G_el -3 70. ,é 'gm.-
Initial Vol. H,0 in Imp._. 2.00 ml. - 6. Initial we. silica ce1 240, 0. '_gm-
Vol. E,0 Condensed g 5 ml. 7. Weight Gain / _0-_' & gm-
Vol .wash #30 /94 .

RTICULATE DATA: (Front Half:) _ (Ba;:k‘aalf:)_
Firal :.‘.lte" Welght 3 SE 3m":_:r. 13. oOrganic E:ctLract | /. 2 mg.
Initial Filter Weight 337, / mg-.. 14. Agqueous rpsplubles mg -
Filter Pérficgiate } 5’- 2- mer. .15:. .Aqueous j_‘Salubl-es LJ./J': S e .
Probe -Particulate ' ' 2~‘/, ao mg. 16. Total Particulats ) ‘7/'(7 .7 me -
Total Pai'ti._culate ’ _L’é } 0 mg. 17. H2504‘.2H:20 3 6;'- .S-’ mg.

- .18‘.- Net Part_icuiate ' 7’ ~ mg -

Acetons . Wa'sh

CLUE GAS ANALYSES

1eenlar Waight Detarmination:- _ Room Temp 7/ /‘ Baron.-hess. ,?7" 4 rf’
Comporsant (5’/}6‘- A AL ‘/-’/f:)

’ 1 750 2 4 4. /9’? u/‘z':'j_-u?f/
). %CO, & i 244 MO 2 S 7 6/?/ _ [fArerbe L4

- v - 7w 7?/@/ w 0' /;“,p,n.[é .H-i
. %0, 14,7 _ 15 Y ,;

) . - 3 7 / l—-.-

. %co 562 y L02 fvide TR Fusly
3. %, - 7398 o /, o Heve. < i
Oths

L | 510671



Iecessary‘Data:' a

Al

"."'Total 'test ’c...re, (9)

) 5___2 ;c P‘a'.L.. My a o 4/7

'Averace ,11 -\ 42 f 7/

Averac ..-..‘.er tamperaz.v_'r-a Tn

. Ave""a."=~_ sta.c te—-n'arax.ure, Ts ii

: Area of s..acc._A.é:‘ ,,.2//7 ftz

- ILJ!OD 5 PART Icuu'v;: 1‘1:., cALCUi;A Icm FOP.::'*'.;'-‘ ‘

‘I\o. o traverse po:m\.s g /.

atar collev.. tnd- ]

P Inpir'c'a,. HZQ,, ."H ,?_-," m_,‘fj' '1:_

2...—.—.-.’.___

‘rI ﬂ 0&30

) a:u . o

'3. Bac.{Ha.l.‘.' 2404 2320 4035 '1 Cgma
- 4. -Back Half Orgam.c, f‘fo gao/g gm.. ‘

'jVo'T u-zs =e L.ered.

v_x;_;;-: 4‘/3 CE‘ x D

-."‘-Aver-me &H__;§ A

Stac’{ a’osolu‘te press'z..re P -_?J’ _24 | "Hg

L.ac.-: sta.»..;.f'- prnssw*a 1"-"?9 "H?.O

' Barc;...e-\.r...c pres““v*a, wa ' 7; ?f.w -_“"H_g ‘

Area of no:rzlc,, A 4020 24—/ Ea

Pitot «..uba fa.ctor, Cpg?_{'

RS 02 /5/ L4 __Goa

| s106u2



r

II. <Caleculations:

_» +A.  Stardard Volume Metered

: H
‘ Tsta  (Po +357
Va(std) = Vo X = x
Psiqd Lo . o
) L ( 2%/ _ "Hg) sl et
Vm(sta_‘)y: 17.38%0 x (_#4g CF) x o P = 22 scf

B. Moisture Content of Stack Gas
1. Hy0 collectsd in impingars

v.1.'6:(51".‘&-) = K ( ngO )

Kc(Sud) =. 0 GLLOBQ x (5{—'1'!3.. ) = - 30-? ' scf.: .
'2. hZO co""ec\,ed in si_lca g°1 B o o . R o -
Visg(std) = K x (L ¥p0)

‘vw'sg(std) = 0.0884 x (__ /96 gm.) = a.:" _ ] ;cf-

3. Hoisturs Content of Stack Gas, Bws a

_ Vae(std) + Virsz( std)
C Yws T '

Vie(std) + vwsg(std) + Vn(std) _‘ -
. ( 39 sef) +( s___sef).

Bw5 = = oo ros

(39 o sef) +( _'\:.s.cf) +(_ 392  sef)
c. ,z-_:olacular Waight of Staek Gas, lbllb—-zola

1. }id (Dry lolecular Weigh ) =y My B—- _ N
Ma = (0 ) S5 $C0p 4 (0.32) /) %0y + (0528)_ 750 $(1,x0)
= ‘ L2955 1b/lb-mo}_-3

2. M, (Wet Molecular Weignt) =1y (1 - Bg) + 18 B

WS
Mg =(__2258 Y(1-a/0/ )‘-:-_18( 8,70/ ) = 29.38 . 1b/lb-mel:

D. Average Stack Gas Veloeily

- Is 3 —

Vo= XK_C ( ) AP

s~ %p"p A
: P_s Mg _ | .
4z
Ve = 85.43 (L4dL ) 1 (__og7/  TH,0%)

(2724 "He) (2722  1bf= ole)]

It

- _46_,9 £t /sec

5108 3




_ F. Pol__u'..a.;t ass Bat ” (50'1-7-'-'3 ”al‘t-- Ru_a 405;}

" E. Avara~9 SuaC:C Cas VO].L"I&L.I':LG T‘lcm Rate |

i A
- Qg = (_3‘6.00..59?/111‘)1‘ Y:SIA.S j(.l...\]} B““‘ - =

ey ' ¢ .zr.z{,‘ "H:r)
R 6_;56.;6.3 :-(_ M? ft/s=c)( .2/ /z 't )(1 - a./a/ ) 1 g

.25'/2 _r:ra -_ dscfh/éo 187 .

i

- e .
- _H-R Mg kM L MY ""’b H, (H2504 2;120) :
N I .

¥ -o‘:’d.?-v.aar?.— 5295‘
m{st..) _ : Lo
( M‘3+ Gm.’. gn.

F.-"IR'= x = ( R2RS57285850 U dscfh) N
(o 3?2- dscx.) S | 454 gr/lb

292 1ojEr

" G ':Pa-r-t:.c.zlata Concngtrnh_qn _l .

L. Totai “ar»‘.’r.cul . N
R o ot S |
6= ————x15. 13

m(std) '

Ct - —— x 15 4.3

voass gelases

2.0 Net P‘a.z-tl :.ts (m‘,al lass uzso Lo 2320 - Rula :

. I'!f + ?"b - (HgSOL,, 2‘&20)

lC;n,-:-..‘ T x 15 ’*3
R m(std) ‘ .

( 00&!’30 gn)\i‘{ 006‘67.01)'-'( aaz?s’-gn) o
-Cn-f ————— e ————— __":i.‘xl5l-'3
S ‘_.. (_: 3.?. dscf) A :

o = -"3: 0 0/43’\ ~ ﬂ'r/dsc

3. " ‘Front T-1'--1!..-. Par‘c._;.ca.haua -
S % 15 L='3 )
rv( std) Coe

(‘. 004’33 'mm)'

= G0/ . grfdser i

‘ ?‘?.Z dSC'P)




L)

N

H

"% Isokinetic Variation

Ts m(std) Pseq x© 100

% T = — T :

(__g%¢ _OR) (_F%2 dsef)
0.0959 = '

"HE) (1 - £y )

(_60 win)(_ 649 __ ft/see)(g.00235/ £t2)(_2s2¢

(st

d Corditions: 60 °F and 29.92 "He)

510675
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 DESIGN BASIS
- The Buell fabric filter'sjstem.Willﬂbé}&esigped in  accordance with
design condirions set forth below. ' ‘ o
Design Couditiqns*
Gas ?iéwf B o N | © 118,000 ACEM (each batrery)
: 236,QOOJACEM;(F-&‘G batteries)
Temperature: S 450°F. £50°
Density: I - f- 0.0389—0;0491 pouﬁ&s_pef.cubic foot.

Air to Cloth Ratios: R T
_All modules on line . 2.12:1 -
One module off line during o ‘
cleaning (including reverses air

flow) . - . .. _ 3.03:1 -
Effectrive Hopper Dﬁst Densiries =
Maximum: ' .
‘For Volume Desiga . © 30 1bs/cf |
For Structural Design ' 75 Ibs/ef
" Design Criteria for Casing and
‘Dust Hoppers*:
Pressurs Range | . ol Hinus_QOV S;?.W.G;'3”
Temperature . - ' -~ 500°F. . e
Air Prassure, Viﬂfﬁnm/Maw*mnm
Instruments. . o 80(100‘psig
Service .+ . - 80/100 psig

*The casing and dust hoppers are capable of withstanding a negative
pressure of 26" S.P.W.G. at 70°F. ‘A graph is included showlag stTuctural
pressure capabilities at variocus operating temparatures. ‘ '
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P Revised Ocucber 6;319
. _ ‘_REVlsed Novembe. 6,18
EQUIPM.EN'I DESC’-{IPTION S e e
The equlnment deseri otlcn anolles o one-half of the zanric filter N
system. -Each coke oven battery will be served by one—half the fabric
filrer sysgam.‘ . <y |
Bag Fil:ef.ParameEéréy' ‘:‘: R g IR TR fjé‘ﬁﬁ 1-.f '3‘
S o ' . Each Ccké"dﬁenVBatﬁéry   5
K Numner cf Hodules' L ) 1;_ ‘._:‘ 5 |
Number of. Bags per Medulﬂ ' . © 228
Totzl Number of. Bags ‘per ‘Baghouse = LT 1140
' Bag Diameter o o o - 8 1/4"
Bag Total Length " S C 23'-g" g o
L/D (Effective Length/Efrect*ve Diametar) .22, 6— 688 = 32 89 o
_ Effective Filzering ¢loth area per oac* 48,8 sq.wfh.g S
Cloth Avea per Module & . _ S - 11,126 sq. fr.
Cloth Area per Baghouse. _' 7w;'w e 53 530 sq.‘f;.__‘_
Air to Cloth Rarios: Y see Des:.v'n. Ba.sis
. Filﬁer‘Fébtic énd~B%giConStrﬁctioﬂfh‘
Manufacturar » _f.j o R ' Globe Albany; M éné;di-cr :
N A SO T Southe:ng“or equal ‘
Fabric Designation™ '+ - AL . Glass .
Weighr = o - 14 oz./sq. yd. S ;
Weave - R . 0 3 x 1oewill er equlvalent~‘ o
Coating or Lubrlcant e o Slliconlzed/ apnaczzed/taflcu
'Permaabllzty (Clean) ' SRR . 65 - 80 CFM/sq. ft-»
Bag Lag ot Cuffs 7. R :
_Descr;ption - S R o S
C Tep . . IR -+ 2" cuff with sewn-iz compression
R Lo . band “‘_um_:”;‘:'hf‘f' o
Bottom ; "__ _ L ”‘ 2" cuff ‘with snap band
Total Wel°nt of Bag (w1thout _ z o ‘ - j
Hardwaze) . 3.31bs. ;
.. Bag Rl-’.gs. “.Z‘_: "‘:3_;__.‘ . . §
S 8izsl B IS P i 8. 625" 0. D-
Quantlty pet Bag! A ' Five (5): -
Haterlal o -=_-;; -+ Cadmium platea mlld steel
. Bottom;Attachmen:; e S S :
Descr‘i’ncion' S Seo . Quiek relﬂasa snap band . |
La er*al - 1f R y---:'“' o301 Stalnless sceel }‘ L !

*To, ObCa- the'**ue e::ecc*ve fl’ r*ng cloth araa,‘Bue1l Has de*uc _d;'k .
areas of the bag ahlcﬁ provzdﬂ no - fllta*zmc dLrng the 1orna1hooe-at*0u."

Thesa ar=as 1ncluda top eufs, bottom- cu~k, ‘and area enclosing the znei-

 collapse- r11gs. S T N f;].()F‘",” -

T3L91l ewaec_s gﬁb lLfé of the fabrie filter bhags will anoroach 3 yeaVS,‘
_basac on,rorﬁal oon*a:;r" condirions and *==so*a:ue\ PHHWnc anﬁ Mz G .
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