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SOURCE EMISSION TESTS
CRESCENT BRICK COMPANY, INC.
EAST CANTON OH
NO. 2 KIIN
FEBRUARY 29, 1988

Brief of Tests

Tésts were performed February 29, 1988 to determine the par-
ticulate and sulfur dioxide emission rates. The tests were per-
formed by EPA methods 1 through 6 as per CFR, Subchapter C, Chapter
1, Title 40, Volume 42, No. 160, Thursday, August 18, 1977. The
number of sample points used for method 1 was as per CFR Volume 48,
No. 191, Friday, September 30, 1983.

The tunnel kiln is a continuous_operation where the green
product is loaded on cars that travel through the various heat
zones in the kiln and discharge as a finished product at the other
end. The gases are counter flow through the kiln exhausted near
the charging end by an induced draft fan discharging directly to
the stack.

Results (See table 1)

The average particulate emission rate was 1.75 pounds per hour

and the sulfur dioxide was 202 PPM or 12.98 pounds per hour at a

process weight rate of 9,042 pounds per hour.
Test Methods
A twenty four point traverse was selected for the twenty nine

inch diameter stainless steel stack as shown in figure 1. Each point
was isokinetically saﬁpled for two and one half minutes gt each
point for a total sample time of sixty minutes as per methéd 1.

The CO, and Op analysis were conducted by an orsat flue gas
analyzer from an integrated sample taken at the test ports during
each test run to provide date for method 3.

Method 5 was used to determine the particulate quantity, moi-
sture determination by method 4 and gas veloclty by method 2 using
a Research Appliance Corp. "Stacksamplr".

Method six was used to determine the sulfur dioxide concentra-
tion using an APC sampling train.

Particulate Test Apparatus

A schematic of the apparatus is shown in figure 2.
The dust ladden gases were passed through a heated glass lined
probe and heated glass cyclone seperator bypass followed by a four inch

filter holder containing Gelman type A-E fiberglass filter media.
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The gases leaving the filter were cooled in a series of three impingers
packed in ice. The first and third impinger were the modified Green-
burg-Smith type and the second one was é standard Greenburg-Smith.

The first and second impingers were filled with 100 ml of distilled
water with the third oﬁe used as a dry trap. After leaving the dry
trap, the gases passed through a “Driefite" column containing about

500 grams of calcium sulfate (CaSO4) desicant to remove the remaining
water vapor. The dry gas passed through the hose portion of the um-
bilical cord to a Research Appliance Corp. model 2343 "Stacksamplr"
module.  In the module the gas was moved through the system by a leak-
less air pump to a Rockwell 1?5-S dry test meter. The dry test meter
exhausted to a calibrated orifice to measure the flow rate of the gases
passing through the sampling apparatus. A type "S" pitot tube was
attached to the sheath of the heated probe to measure the velocity

head of the flue gases near the tip of the probe nozzle. The orifice
pressure taps and the pitot tube were connected to a Dwyer dual 10 -
inch combination inclined-well type manometer, One half of the mano-
meter measured the orifice differential (/\H) and the other half
measured the flue gas velocity head (/\P).

The temperature of the flue gas was measured by a type "K" ther-
mocouple connected to a James Biddel No. 72-125-19 direct reading
potentiometer.

The COz and 0O, were measured with a Burrell "Industro" Model B
orsat from an integrated sample taken by withdrawing a constant flow
rate of gas from the stack and injecting it into a Tedlar bag. This
was done.by drawing the gas through an in-stack filter v1a polyethlene
tubing to a condenser and condensate collector ahead of a leaKless
disphragm vacuum-pressure pump. The pump discharged to the rotometer
and the Tedlar bag. The apparatus is equipped with valves to by-pass
the rotometer and bag when clearing the sample line as shown in figure 3
Particulate Test Procedures

The probe, filter and glassware was assembled and leak tested
in our lab before transporting to the job site. Three sets of egquip-
ment were used. At the job site a preliminary pitot traverse was per-
formed to select the proper nozzle size. The nozzles were measured witr
an inside vernier caliber and mlcrometer calibrated with a one inch
micrometer standard.
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The impingers were filled with distilled water and the "Drierite"
columns were connected just prior to elevating the probe into position.

After leak testing the apparatus at 10 inches of mercury the probe
was inserted at the first sample point to start the test.

The isokinetic sampling rates were determined using a portable
desk top computer programmed to calculate the propergﬁﬁH setting at
the flue gas temperature, pressure, density and the assumed moisture
along with the temperature,;ﬁSP and an assumed[lH of the test module.

The sampling rate (/\H) can be determined in less than 15 seconds
using this technique.

The apparatus was leak tested after the test was completed at a
vacuum exceeding that encountered during the test.

The moisture content was determined from the amount of conden- .

sate collected in the impingers and the difference of the tare and
gross weight of the "Drierite" desicant column. The desicant column
was weighed on an Ohaus 5 kg industrial lab balance to the nearest
half gram. :

The filter media was dried in a desicator at room temperature
for 48 hours before tare and gross weighing on a Stanton CI4D anal-
vytical balance.

The probe liner, nozzle, cyclone bypass and front half of the
filter holder were washed with @cetone and brush after testing and
evaporated to dryness at room temperature in 500 ml beakers. The
beakers were dried and tare weighed prior to sample evaporation and
gross weighed after allowing the samples to desicate for 24 hours.
These weights were accomplished with the Stanton Balance.

The contents of the impingers were measured in a 250 ml graduate
and poured into a 500 ml beaker. The impingers and graduate were
washed with distilled water and brush with the washings added to the
beaker. The beakers were placed in a desicator %o cool and dry for
at least twenty four hours before weighing. The tare and gross weights
were accomplished in the same manner as the probe washings. The weight
of the material collected in the imﬁingers was not used in the cal-
culations %o obtain the weight. of the particulate catch.

The integrated gas sampler was started at the beginning of the
method 5 test with about two cubic footiofigas collected in the tedlar

bag at the end of the test. The sampling rate was maintained constant

during the test by maintaining a constant reading on the rotomezler.
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The orsat analysis was performed on the gases contained in the bag
shortly after the test was completed.
Sulfur Dioxide Test Apparatus

A schematic of the test apparatus is shown in figure 4. The
gases were drawn through a heated pyrex probe with a fiberglass wad
attached to the sampling end of the probe. The probe was connected
to the impinger train where it first passed through a midget bubbler
containing 15 ml of 80% isopropyl alcohol. A wad of glass wool was
packed in the top of the bubbler to collect any acid mist carryover.
The gases then passed through two midget impingers, each containing
15 ml of 3% hydrogen peroxide solution followed by an empty midget

impinger to collect the carryover from the preceeding impingers.
The midget bubbler and impingers were contained in an ice bath to
condense acid and water vapor. After leaving the dry trap the gases
passed through a "Drierite" column containing about 500 grams of
"Drierite" via rubber hose to remove the remaining water vapor.
The dry gas was transmitted to the module through a "polyflow"
tubing. In the module the gas was moved through the system by a
leakless air pump connected to a rotometer to measure the gas flow
rate and a Rockwell type "S" dry test meter to measure the gas
volume. The dry test meter was equipped with a thermometer located
in the top half of the gas meter to measure the temperature of the
meter. The gas from the meter was discharged to the atmosphere.
Class "A" burrettes and pipets were used for the titrations in
the lab analysis of the contents of the impingers.
Test Procedures - . ' : .

Two method 6 runs of twenty minute duration comprised one test.

A single point near the center of the duct using one of the
method 5 sample ports was used for the sample location. '

The sample train was leak checked using a calibrated vacuum
gage. The vacuum gage was connected to-the inlet of the sample
train and the system was brought to a ten inch mercury vacuum ang
held for one minute before starting fhe test. After the test was
completed the system was purged for fifteen minutes at the same
flow rate using a seperate vacuum pump and rotometer. After purging
the system, the contents of the midget bubbler were discarded and

(4)




pE

the contents of the midget impingers along with the washings were
placed in a marked polyethylene bottle. The samples were titrated
at our Alliance lab as. per EPA Federal Register methods using
barium perclorate titrant and thorin indicator. The barium per-
clorate was standardized against a purchased .01 normal sulfuric
acid standard. The dry gas volumetric flow rate (Q-CFH) from method
5 was used to calculate the pounds per hour of sulfur dioxide
emission.

The calculations were performed as per Federal Register using
a Radio Shack TRS-80 microcomputer modle IV, |

The data input and output along with the raw data and process
weight is shown in appendix I.

The Intest To Test information is shown in appendix II.

Submitted by,

Ernest L. Kolm
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Test 1 2

Date 2/29/88 2/28/88
Time 19:16/11:3@¢ 12:15/13:25

PARTICULATE QUANTITY

Grains/f3 Dry STP @.0336 @.0337

Pounds/Hr. 1.785@ 1.6855

GASEOUS EMISSIONS

S02 Pounds/Hr 19.9 14.47

S02 Parts/Million 177 228

STACK GAS CONDITIONS

Temperature -dg. F 410 411

Static Pressure-in H20 -.1 -.1

coz - % 3.1 3

02 - % 16.1 16.3

H20 - % 4.95718 5.22231

Velocity - FPS 43.7642 42. 3004

Stack Area - sqr. ft. 4.5 4.5

Gas Flow - ACFM 11286 11421

Gas Flow (DSTP) CFH 371273 383749

SAMPLE TRAIN CONDITIONS

Pitot Delta P in H20 . 338 .331

Crifice Delta P in H20 .82 .916

Temp. Meter - dg. F 87 88

Gas Volume ~ CF Dry STP 28.5357 31.829

Barometer - in Hg 29.06 29.06

Probe Tip Dia. - in. .252 .252
193,899 198 .232

Isokinetic Var. - %

CRESCENT BRICK COMPANY INC
EAST CANTON OH
NO 2 KILN STACK
COMPILED DATA

3 Avg.
2/29/88
14:38/15:35
©.8316 ¢.0320
1.7885 1.753@
13.57 12.98
202 202.333
410 419,333
-.1 -.1
2.4 2.83333
16.7 16.3667
4.51901 4,8995
43.1571 42 .@739
4.5 4.5
11652 11360
394889 383301
.345
.99
88
31.5474
29.06
.251
125.283
Table 1
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Sample Points For Round Ducts

Diameter of duct in inches o 29
Area m

Radius o

4.58695

14.56

Total No. Of Points = 24

Vo W N N N )

GO W

4.18579

7.25

9.35971

11.2746

12.5574

13.8827 -

|'|,‘

DUCY

DEAMIETT

SAMPLE POINT

LOCATION
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CALCULATIONS

Drv Molecular Weight 1b/1b-mole

Md=0.44 (%C02) + 0.32 (%0,) + 0.28 (#Np + % CO)

Drv Gas Volume (standard conditions), f§3
: A

Vmstd = (17.71 OR) Vm Pbar + 13.6)
in. Hg Tm + 460

Voluﬁe‘of Water (standard conditions) £t3

Vwstd = (0.0474 £17) Vic
ml

Moisture Content (proportion by volume)

Bwo = Vwstd _
Vmstd + Vwstd

Molecular Weight of Stack Gas (wet basis) 1b/lb-mole
Ms = I1d (1-Bwo) + 18 Bwo

Stack Gas Velocity, ft/sec

Tsa
Vs = 85.48Cp "VAPF, Psa s

Stack Gas Volumetric Flow Rate dry basls, standard conditions, ftB/hr

Qs = 3600 (1-Bwo) VsAs (530) (Psz )
Tsa . 29.92

Concentration (particulate metter in stack gas)._lb/s.c.f. dry basis

Cg- = 2.205 x 1.0"6 Mn
Vmstd

Load {particulate matter in stack gas), lb/hour
L = (Qs) (Cs)

Icsokinetic Variation, % -
I = Tsa (1.667 iin} [(0.0026? in Hm~ ft3) Vlic + VmPoa |
’ Sec ml YR Tma _|

®Vs Psa An

Concentration (particulate metter in stack gas), gr/s.c.f., dry basis

C's = (0.,0154 gr) (lin_ )
mg Vmstd

iz




Computer Nomenclature

Svmbol Description Units

VI, FT3 Meter Volume Cubic Feet

Pp,IN HG Barometer Inches Mercuryv

OH,IN H20 Orifice Differential Inches %Water

PiA,IN HS  Absolute lieter Pressure Inches "ercur:

T, F [leter Temperature Degrees Fahrenheit

s, F. Stack Temperature Degrees Fzhrenneit

PG,IN H20 Stack Static Pressure Inches Water

PSA,IN HG ~ Absolute Stack Precsure Inches ercury

CP Pitot Coefficient Dinmentionless

W@%.IN H20 Average Square Root of AP Inches Water

;coz Carbon Dioxide Percent

02 - Oxveen Percent

<:C0 Carbon lMonoxide Percent

anN2 Nitrogen Percent

I'D Molecular Weight Dry Gas Dimentionless

ViCc,WL Volume Condensate fMlilliliiters

AS,FT2 Stack Area Square Feet

TN ING Total Particulate Catch VWeight Milligrams

o,MIN Test Time linutes

DM, IN Digmeter of Nozzle Inches

AN,FT2 Area of Nozzle Square Feet

L,#/HR Emission Rate - Pounds Fer Hour

I,% - ° Isokinetic Variation Fercent o

VMSTP,FT3  Meter Volume Standard Temp.& Press.Drv Cubic Fes+

VWSTP?P,FT3 lleter Volume Standard Temp.& Press.Wet Cubic Feet:

3Y0,% loisture Percent

WS lMolecular Weight @ Stack Condiltions Dimensiocniecs

VS, FT/SEC Stack Velocity , reet Per Second

QS,FT3/HR  Stack Gas Flow (Dry STR) Cubic Feet Per Hour

CS,i#/SCF Particulate Emission Lbs.Per Std.Cubic Ft
Particulate Emission Grains.Per Std.Cubic

C"S,GR/SCF

13
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C.S.A. CO. (EPA VETHOD 5 ) DATA SHEET
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-OCALIO'\I oo [ e ST cic . BY Fau wiH
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iODJLE NO. 267y PROBE NO. {~«f FILTER NO.72 HEATER NO., % NOZZLE DIi.iSe
TEST |METE SZTER COND|FILTER|STACK | STACK [VACUUM IORIFICE | VEL |TIiiE
POINT {VOLUKE |TEMP(Tm) {TEMP|HEATER|TEMP PRESS|IN. Hg {(AH)(Pm)|{ HEAD
. (V) 1N oUT| °F |TEMPOF|F(Ts)| (Ps) Jo IN.Hy0 | (AP) !
A 1 Fud 2| 2% fre | 7° 2§ Hu7 — | 2 ) W STTLI0) 16
f ] 24<.3 17¢ |7 S %0 L7 67 N | 37
Y 72425 |15y 112 g2 | 2se o 77 & l.o /S 21
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A (7Se2 157 74 13 | 2us |40 e gL Y 2L
< 7.8 ley 126 | se | 250 Lo 5 iy [ ,73 V2%
& 752 lae My | vso | 230 4o S+ | 2y .30 | 31
2 17%4, 194 igsp Er | 5. MS 14O ST i 1% Y
= 7552 195 g0 | s [ 2% | 410 | e i, 2¢ 33 | e
G 75,5 lee ige | Sl 243 | Lo | g+ | 2% [ %y
te sg, ! G5 iga St | 2S5 | A i 5 i 2K 1,30 | H
1/ 759, | 96 84 s | S | Hre | s+ L8 BN
12 [7¢o,3 ] G 165 | 51| 250 [ «to | 5+ 28 3 | Y6
-1 .1 Mo, S | EY T 72 | = Se Hé - < 2.1 d o0 i ve
I Nexrdlige %6 &S| 245 | 472 < (.1 o |
2 _17¢3.v [ay %6 le6 | 250 | &1z St &7 23 1 e
3 .7 19SSk 1Se 252 b 5 + .78 3 |
u 26,119 gL 1S5¢ 2Ny | 4y 5 Ty Do | e
e 16, % 26 | S¢ 256 L S+ 2% 138 |
< 7684 T6 86 | S6 | NS | M S« 28 Yo 10y
2 761+ |%¢C i€¢ s | >=So [HfL S+ 1,7;/ LYo |
& T ] Gy K 1 2C | 250 R | St | g 36 1 7w
3 212 % -1 96 | §6 St | 2us |t Hyj ! S | o b 25
v O 77%.6¢ | ¢ i€y | S5 25 | Mia | 5 6 G W25 1 2y
) 7144 | 9¢ I16F g 252 | Hie {/ S (& , 2.5
1y 776.0 | qu 15T [ S5$ 282 | Al S b6 23 lu
L b
I
- j A
i ? F
TOTAL| V.9 |4al.9 820
LVERAGE 2695 | A= | o~ Y10 = ImAax 6 | . 5¢ [«36F Lo mt
ORSLT DATA No=_50.9 CONDESATE COLLICTED
SN S TE GLAHTEY AV PINAL INTITTATL TCTLT
cC2 3043 0 (3 2 DRIZRITZ «9Qe¢8.5 FeHd ; H. S
c2 o\ té.l |1b. th.| 1WPINGIR 22y -
cC i GRAND TCOTAL (V1w i 32,8
~1.,72R WEIGHT | PROBE WASH WT 1nPINGER WASH W7 | LZAK RATZ @(O "S-~ =¢.o
CROSS .L§70 (gf. /667 n%éjﬁ»; -
TLRZ . LuYS [ {t¥12 11463 . VERAGEYAP =
LET 0375 IEE o | 1g AVERAGEY A 5547
TCTAL PARTICULATE WEIGHT (In) é4.4 mz | STACK ARZA(Ae) 4,5 =me
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DATA INFUT

Fb,In Hg
VM, fE3D
=H.In H2Z0
FG,In HZO
Tm,F

Ts.F

CF

- F ., In HZ20

% CO2
w02

% N
VCL, M1
AS, F£2
MN , Mg
@ Min
DN, In

RESULTS

Fma.In Hg
F5A,In Hg
MD

M3
VHMSTF , +L=
VWSTF , 3
EWO,. %

I,%

VS, ft/Sec
0A , ASCFM

QS, ftI/Hr

L, #/Hr
CS,#/SCF

C"'8.6rn/SCF

CRESCENT EBRICK
EAST CANTON OH

-

"E.F.A. Method S

Barometer ———————r———m— e e e 29.06
Mater VYolume 1.4
Drifice Differential -————————————————— .82
Stack Static Fressure -.1
Meter Jemperatureg —————-—————————————— - a7
Stack Temperature 4109
Fitot Coefficient -————r———————————— .84
Average Sguare Root 0+ Delta F .5547
Carbon Dioxide -————————m———mw—— ———— - A |
Oxvygen i16.1
Nitrogen —-——————————— s —— 8.8
Volume (0Ff Condensate 2.5
Stack Area ——— s e e .o
Total FParticulate Catch Weight &Ha.4
Teslt Timg ———=———— e e &0
Diameter 0Of Naozzle L2352
Absolute Meter Fressure ————m—=mmmm———mm o —— e 29.12
fAbsclute Stack Fressure 29.05
Molecular Weight Dry Gasg ———————=—m—————————— 29,14
Molecular Weight @ Stack Conditions 28.95%
VM Standard Temp.% Fress. Dry ———m————vv———o—— 29.54
VM Standard Temp.& Fress. lWet 1.5
Moisture —-—————————r e e e 4,96
Isokinetic Variation 19=.81
Stack Velocity —-—w———r—ewer———————— e e 48 .76
Stack Gas Flow (Actual) 11008
Stack Gas Flow (Dry STF) ————mm e CE7127E -
Emission Rate - 1.7%9
Farticulate Emission ~-——————r———————s—rmm———— 4.80782E-06
Farticulate Emissian B.0338

COMFANY I

MO 2 KILN STACHK

2/29/88
TEST NO |

NC

16
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M DATA AND CALCULATION SHEET
zst w0, (-1 PLART, Cadse &1 Baice DATE_2/24 /¢
ooaticy e v Kidw Sinee 3y _Lede Ay
= Tmi Tmo ROTOMETER  TINE Poar &7.08

59.58: 7»x 75 & {6518

J%,792 so | fo , 25

40, ¢cL & & T 2)

4o, 350 53 g3 iz

bHo 6% & & 1, 38

'
1 % o s Vmetd = Kq¥ —o 20
_ 1151 )
L . (f1o% ) (2Fet ) /,653
Vi = LG 00 ! '
Loy |0 21 Vmstd = 17.64 (100%) gy )
t 15% PITRATION oNGPTTRATION | 3¥d TITRATION| AVERAGE ]Vb TITRLTICN
Ve 9.5 7. l 2 5. || —&—
( Vsoln) )
(Vi Vo) (N) Va
Csop =no ypp— :
mst ( [Ny & )
(9.5 - © Y(ooaz)) 20 _ I3

H,0&

Concentration of sulfur dioxide - 1b/dry siandard cublic oot

Normality of barium perclorate titrant
Barcmeiric pressure - inches Hg
Temperature at meter inlet -"COF
Temperature at meter outlet - OF
Average meter temperature -OF

Volume of sample aliguot titrated - ml

Dry gas volume as measured zv neter - def
Vm corrected to standard conditions - dscf

Tgogtzl volume of sample solufion - ml

Average volume of Titrant 'used Zor sample aliguot - ml

Volume of titrant used for blank - nl
Dry gas meter calibration Tactor
17.64 Ky = 7.061 X 1075

1?7

K




CSA CO
P4 METHOD 6 (SULFUR DiC/IDE)
DATA AND CALCULATION SHEZT

TIST HO._ /- % PLANT, Cpescent BLICK . DATE 2H/E
LOCATION pUS v KKiews STrex BY LA A
U Tmi Tmo _ ROTOMETER  TIKE Poar_ =706
6O b1 £u | &2
Lo gl &3 )
Gl 23 Jv. |84

6,50 g5 g£s

61.5¢¢ | e £6

i ~ v ¥m Pb
Vmgtd = RqY ——m—

'
= o , (&7 (27‘6) _ 59_5‘.
‘g)gn? ™Tm g4 Vmstd = 17.64 (fi002) (400 +?‘_{ = g
t iS% PITRATION agtely I.LRA'I’IO\T Brd TITR ‘ AVERAGE |Vb TITRATICX
il 7y 1.5 7.5 | 2 | _© |
( Veoln) )
Coon =iy —4¥E - YD)(N) TV
£02 =n2 - Vmstd
. ( [ee )
. (s -s e TR0 _ -
:.0000706_. (‘gsﬁs_ ) - 28.?6& X0 Lb/* JoSTR

SC» (223) =(cSoz)(6.03?)(1060 = _ 113

L .‘
Lb SO,/Hr = (,37),273x10 £3/HrDSTP) (28, 866x10" Lb/fIDSTP) = _ 10,70

A verneas -1 & 1-2
PPm =17 A.B/Hfa - 1090 | -

e pmr-

Conceniration of sulfur diexide - 1%/éry standars cubic oot

Cseoo =
o= Normality of barium perclorate tiirant
Przr = Bzreomeiric pressure - inches Hg
Tni = Temperature at meter inlet -"°F
Tmo = Temperature at meter outlet - OF
Tm = Average meter temperature -9F
Va = Volume of gazmple zaliguot titratecd - m
Vm = Dry geas volume as measured at rmeter - def
¥m(std) = Vm corrected to standard conditions - dscf
Vsoln = Total volume of sample solution - ml
Vit = Average volume of titrant used for sample aliguot - ml
Vo= Volume of titrant used for blank - ml i
¥ = Dry gas meter calibration factor
Ki o= 17.6&  ¥p = 7.06% X 1079
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C.5.A. CO. (EPA METHOD 5 ) DATA SHEET
¥ 78T no. 2 PLART C}ac_—;c_d_,,/'r IBAICK_ DATE //25/&
:CL,ATIO'\’ WO Kiew STrck : 31 2l Ny
SARQIMETER 39,04 AMBIENT TELP ASSUNED. FIOISTURE §
“O0DJLE NO. 2%t PROBE NO, 2—4 rl1LTER NO. HEATER NO.Y NOZZLE DIia.i15%
TEZST |METER |METER COND|FILTER|STACK | STACK |VACUUIT IORIFICE | VEL |7Iic
COINT |{VOLUME |TEMP(Tm) |TEMP|HEATER| TEMP PR=SS |IN, Hg {(AH)(Pm) HEAD |
(Vm) iv_our| Or {7ENPOR|OF(Ts)| (Ps) Ju IN.Ho0 1 (AP
(17763 | 52182 [ 76 ] 250 | 403 | —. | g7t e¥s  33-0p2005
[ 922,61 53 62 | 66 250 | 48 ] g (T .35
2 2293 129 e | 5¢c | 2454 ~o% G+ i g4 o] 2c
T3 17¥v2.S (8% 199 [ 8¢ | 2S0 iHIO &* | /.o . 3¢ |
Y 254, 21 Y e _|Se | 258 | Yis &t | I,o Y IERY:
S gy 2 190 [§1-[Sc | Ses | Hiv G~ | 8% 1 3% |
Z “gb N lRC g2 56 | LS50 Yo S+ 1 .g5 31 | se
? &2 6 19T gy | s | LI 4 S* i, S Y
2 78535 113 12y Sy |y 4y, ST 1,357 32 1 35
9 Sgfe 1G4y T s | 250 1 41D | g~ 1 ,%S | .21
/e 240.% Ty Y S« | e BRI s r i 1 &S . 3 Yo
Ty 2ULS 493 i &F% | sS4 re “fig s+ Y Ee Y
‘Y 1926 |99 1S4 | S 248 g2 S Sy 23 73
4 792 LS ¢Y [ 5B | 2% 411 &+ f] 13§ $S
' 2654 g0 " F< | 59| zsa iy c * 1l Ny
2 MYy | G ¥S | ser | EMS i c + [ W 3¥ [/niee
p) 298,313 g5 {54 | 2% “Her S+ A 38
S ¢ 7996 |9y ' ES [ s~ gD Lo S+ .9t , 32 o5
S ¥oeo.9 194 i8S | §o T So Ly S+ 59 N
£ 02,2 194 8S | 53 | 25% L s+ L8 5 <3 ‘e
? gov. | Fe iFG | 3 [ %S0 | 41~ st %S ] |
3 Fot. 7| Gla i%e | SD | 52 i\ I .53 131 | g
G 60 .4 | ge iBe | $O | 2% | S ! 5 1 .%S D
1o | 5o 6 | 9 | ¥ el | =g i i | s £ S R
1i 8659 | 9% 187 | $& 2fs - | NIw ~\; Jr_ 1 53 >0
T v o, | 26 | 88 | w4 2 f 9 Y sr ey L Ye PG
776, 7 | l i
i :
{
; i
l i i
) ] I i
TOTALL 3> 2 (91,6 [94.3 f f i
AVERAGE 5 ~— —— | 4t Tl maxely | %16 L83 o Wi
OESAT DATA No= . $o0.7 CONDESATE COLLZECTED
"I | WTESRMTED Avé ' FINAL INITIAL TOTAT,
cG2 30 | %o 130 3,0 DRIERITE <97%0 R73.0 | So
02 1. d [1erY {63 16.% IMPINGER 2132 2o o 320
ol I ' i | SRAND TOTAT,  (V1uv) P 37.0
F‘IE_;“R WeEiGHT FROBE WASHR wT I2INGEZR WASHE W2 LIAK RATE & [0 "RE =<
2SS .card | §2. 53267 L4, 9682 o f
EEERNT D 12, §lo7 174, 7670 AVERAGEYAT = 594§
(BT WOH 5T .0100 VOb 82 °
TCPAL PARTICULATE WEIGHT (in) & 3.4 mz | STACK A4RZA(Ag) Y. 5 =72
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]

E.F.A. Method 5
DATA INFUT .

Fb.1ln Hg BArOmMEter == o o o e i e 29.06
Vi, F RS Meter Volume 3E.9
2H.In HZD Orifice Differential ——————————————m————————- .916
FG,In HZ20 Stack Static Fressure -.1
Tm,F . Meter Temperature —=————————————————— 88
Ts,F Stack Temperature 411
CF Fitot Coefficient ————=——me———————— .84
~-—"54F,In H20 Average Square Root 0f Delta P . 5749
Z Ccoz Carbon Dioxide -——mwm—————— e =
0z Oxygen 16.2
AN NitrOQen e s o e s e e e e e e e e e e 80.7
VEL. M1 Volume 0f Condensate =

AS, 12 BFtack Area ——— s m e i e e 4.5
M, Mo Total Farticulate Catch Weight . Za 4
. tin L Y S —
DM, In Diameter O0f Nozzle 252

RESULTS

Fma,in Hg Absolute Meter PFPressurg ———————————m————————— 29.13
FzA.In Hg Absolute Stack Fressure 29 .85
MD Molecular Weight Dry Gag =————=mmmm e e 29013
M3 Molecular Weight @ Stack Conditions Z28.95
MMSTR.FEZ VM Standard Temp.#& Fress. Dry ——————r—————r——— 51.83
VWSTE fE2 VM Standard Temp.% Fress. Wet 1.75
B0, Y Moisture ———————r e e 5.22
I.,% Isokinetic Variation 188.27%
Vs, f£/5ec Stack Velpcity - ———————————ro—m— 42,28
R/, ASCFM -~ Stack Gas Flow (Actual) 11421
Qs , ftZ/Hr Stack Gae Flow (Dry STF) ——————w—m——- e — EBI7A9
L,#/Hr Emission Rate . T 10469
Cs,#/8CF Farticulate Emission —-————=er—ere oo oo 4.3539212E-66
C''s,6rn/8CF Farticulate Emission @.80387

CRESCENT BRICE COMFANY INC
EAST CANTON OH

ND 2 KILN STACE

2/2%/88

TEST NO 2
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UoA LU
T4 METHOD 6 (SULFUR DICZINE)
DATA AND CALCULATICH SHEET

I

kY

= 1 O ¢

P

Dry gzas meter calibration factor

17.6% Ky = 7.06% ¥ 1075

21

K s_rl,/;"'.
IST N0, e | PLAKT Cpecee ny  Baicx ,- D.eul-u_i_,ﬁ-_;i_
' ’ /
LOCATICY AR L K iew STHex BY, K e
Vo 9mi  Tmo  ROTOWETER  TINE Poar_= % 66
al.seg | =5 | 1s - (219
Ll 282 /6 74 23
¢ | 77 1M 28
62,170 78 8 35
62,3 ¢ go |53 ’ 35
20 4 in/ Vastd = Kq¥ —= -2
1
m (276 ) (2%04 ) 327
v A Vrsta = l?.éL’r ('1002_) - 7
L7276 m 77 (460 + 57 )
| iS% 7{TRAiTION | 2nCETITRATION | 3Yd TITRATION| AVERAGE |[Vb TITRATICX
] 8.0 31 I [ fos . || —o—
( Vegoln) )
CQO 7 (\.’.— "I'b)(N) Va
=02 =he - Vmstd ( e )
. (205 - © )(e0917) 2o - -G
-1 1 = Ly/To05T
=.000070561 (7327 ) 26.3uS K10 Lb/f205TP
STy (PEN) =(C802)(6.03?)(106’) = _ 29
. . -&
Lb SO,/Hr = (,-;np»:c,m"ﬁ/}{rDSTP)(36.3q5xm Lb/f3DSTP) = _ 13.947
Csop = Concentration of sulfur dioxide - 1b/cry standarc cubic oot
i = Normality of barium perclorate titrant
Pbar = Bzrometric pnressure - inches Hg
Tmi = Temperature at meter inlet - ©OF
Tmo = Yemperature at meter outlet - OF
n = Average meter temperature -0OF
Va. = Volune @I sample aliguot titrated - ml
Vm = Dry gas volume as measured zt meter - def
m(std) = Vm corrected to stendard conditions - dgef
Vzoln = Toizl volume of sample soluiion' - ml
Vi = Average volume of Titrant used for sample aliguot - m1
Vod& Volume of titrant used for blank - ml




CS4 CO
P4 iiETHOD 6 (SULTUR DICXIDE)

DATA AND CALCULATION SHEET
DATE =/ ¢ /27

TIST HC.. 2L FLANT_Cresc e T BRICK
LOCATICH Mo 2 Kitw StMer, ' BY _FE Rl
e Tri Tmo _ ROTOMETER  TIIE Poar_2 9. ¢¢
£2,344 2 76 “ 13160
2. 5¢3 | 7y 7% [ 55
62.7¢% | 79 7% | ‘o
¢2.994 | 5! St [ LS
¢ 3.206 g2 £ L / .20
)
~ 1 N i -":'Tl -Db
1 % Vmstd = KiY T
n (,£3¢)(2%54) :
— — oo gh (1. : _ 9558
,\%f“"}C. Tr 79 ‘ Vmstd = 17.64 (| tov) (LG0. + 33 ) ‘ d
| :1S% 07PRATION | 2NOPITRATION | 3Yd TITRATION| AVERAGE |[vb TITRATICN
= g 4 3.4 | |79 . | =
( Veoln) )
Ceos =i, LVE = ¥D)(N) Va
G4 -6 )093 20 _ .
=.00007061 ( (7555 ) S 19,00 Ly/i30S8TP
S0p (PPX) =(Cso0,)(6.037)(108) = _23 6

: & - -4
Lb SOp/Hr = (333149010 13 /HrDSTP) (39,6286 Lp/rIDSTP) = _ /9. 99

n

ALELneE 2-1 8 2.

IS A VT L |

= e

Csep = Concentration of sulfur dioxide - 1b/dry standars cubic fsob
1w = Normality of barium perclorate tTitrant
Pbar = Barcmeiric pressure - inches Hg
Tmi = Tenperature zt meter inlet - ©F
Tmo = Temperature azt meter outlet - OF
T = Average meter temperature -0F
ve = Volume of carble 2liguot titrated - ml
Vi = Dry gas volume as measured zt meter - def
m(sté) = Vm corrected to standard conditions - dscf
Vgoln = Totél volume of gemple solution - ml '
Vi = Average volume of Titrant used Ior sample aliguos - mi
Vb= Volume of tiirant used for blank - ml:
hd

Dry gas meter calibration factor
L - . P —
17.0% o = 7.06L X 19

Inn i
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C.

S.A.

Co.

(EPA HETHOD 5 ) DATA SHEET

7257 [o. PLART _ Cprescent [PRrex DATE 2/ 2¢/H
LOCATION 1 8 2 KoL ad Seopmaic - BY =047 Pkt
| BARQIETZR <2906 AMBIENT TEMP ASSUrED KOISTURE £
MODULE NO. 2o 3y PROBE NO. 3~ FILTER NO. HEATER NO.&S NOZZLE Dia.
TEST |1iZ7ZR |METER COND|FILTER/)STACK STACnJVACUUl‘T ORIFICE {VEL |7iiiE
POIRT [VOLULE TENP{Tm) {TENMP|HEATER | TEMP PRESS |IN. Hg |(AH)(Pm)| HEAD
(V) IN _our| °F |TEMPOF|CF(Ts) IN.H»0 | (AP)!
L SO, g 1~ 170 | 250 | Hog 1=t | 5% [hr  [sHu T4 )2
'V Tgiz |en 162151 250 | Hoy e e e
= i3 .r g% v | Ge 2 5O Yoy ! S s (e | Sg
2 &15.0 ¥ &L | 9SS | aSe Loy [ T (. TN .
A $16.5 £t |ERX | 8§ | 2wy Loy - [, o o356 |
S _ 18wt S0 [ §t | §+ | =58 “ed sSr 97 <35 |
& _lgiv. 3 70 &L 50 [ 1 “tog N Y .33 3
72 _lse b g, E> 1 Se | 2495 | 4oy st T U ey BE
4 S ¥ |91 1SY | 4% | L5 o Ho g | ST 1 k9 32 1 Jo
& B2l 2 1S v 1€y | Ly | 250 | “og | | J™ 1 .85 .32 |-
1o SE 1 9 i/ | Y% | >S50 | tiog | Sr i L5 [« 3% 55
Lt E26.0 | OY i g | a3 225 | oy | 5 A Y
‘| L 204 | gLy | uy 5o Hog T~ .56 BRI
1 grlu |l ¥¥:55 | 4a =S2 H &= . D O%
! €2¢.9 | g €5 ] Y% 250 [y 6= liy (4O
2 TIL| @y QL] NY T Y] &= {1 TS (S
J ¥Vl | ay e | A& =2 95| 4uo S+ 97 438 _
- Eo0x] v &6 | By >3 Y1 S~ e ' 35 r3
S 39S ] SM b6 | HY Zz 56 Lt S+ v 57 W3R
£ $559 ] A Y| HE CRE YT ™ I L 3 EXY
- § 17T A6 I U4 | w415 R St | .9y %
4 E3¥x.¢ | G¢ i ¥8 | L% 3o ey L L e X S
q TN N TS T 232 ] "z ST % L X
16 5 4L T ab i €K $o WM L LA 5r K6 Y Ja
7 S, L T £¢- | fo LSO S S oy .Y
: gt.o | Su | F¥| Su 5o Lo I S &L BN 25
g 0. I
i s
|
|
r‘
|
. - |
TOTAL| 3. ¢ |91L.9 (349 ! '
LVERAGE o B HiO ] |mAax e | .9 |« B4E (6O min
QRSAT DAT: Ne= €0.9% CON DUSAI: COLL=CT=ZD
TINZKD  Jw @y » t oL PAVG INAL INTITIAT, TOTAT,
-[coz I ETEER 2.4 |DRIBRITE ¢ 9 s /.5
02 Lieey 116,y /6.7 6.7 INPINGER 2%e 2D | 30,0
CO i GRAND TCTAY, (Ve S
TILLER W= GHaT PROBE WASH wr 1HPINGER WASY W)'| TEAK RATE @ /o “HE =C.0)
GROSS ,¢ 4929 RINEERY L34, 6% 9L ' '
TARE ¢ +4d LSt 44 31 P oY, €920 AVERAGSYAD =
TET  .odsc. o] 60 006 2 5864
TOTAL PARTICUTATE WEIGHT (fn) & 4.8 mz | STACY ARZA(As) 4. 5 772
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DATA INFUT

Fb,In Hg
UM, Ft3
2HL,In H20
FG,In H20
Tm.F

Ts,F

cr
oy In HZ20
Z C02

“ 0z

<N
VL . M1
A5, FE2
M, Mg
Q,Min

DN, In

RESULTS

Fma,In Hg
F35Aa,In Hg

M

MS

VMSTE, £t3
VUWSTF, L3
RWO, %

i,%

VS, ft/Sec

QA ,ASCFM . T
Qs ,ft3/Hr

L, #/7H-
CS,#/5CF
C'5,6rn/50F

CRESCENT BRICK
EAST CANTON OH

E.F.A. Method S

Barometer ————————— o e e e e — 29.086
Meter Volume IE.8
rifice Differential --———————————————"—————— .99
Stack Static Fressure -.1
Meter Temperatuwre —————r—r——————————————————— 88
Stack Temperature ) 418
Fitot Coefficient --—-———————————r——r—————————— .84
Average Square Root O0f Delta & -S869
Carbon Dioxide ——————————— s e i e 2.
Oxvygen 16.7
Nitrogen ———————————————— o e e e e e e e 8@.%
Volume Of Condensate Z1.2
STtatk APFEAa = e e e e e e e o e e 4.9
Total Farticulate Catch Weight &4.8
Test Time ———————— o R =1 7}
Diameter Of Noz:zle L2591
Absolute Meter Fressure ———— == sss—— e e e e 29.1%
Absolute Stack Fressure 22.05
Molecular Weight Dry Gag ————————————=— 29.85
Molecular Weight @ Stack Conditions 28.55
VM Standard Temp.& 'Fress. Dry ————=smmememe e e 31.9%
VM Standard Temp.% Fraess. Wet 1.4%9
Moisture ~————————————— s e 4,352
Isokinetic Variation 1233.688
Stack Velocity ————=m—mememee e —————— .16
Stack Bas -Flow (Actual)? o 114652
Stack BGas Flow (Dry S8TF) ——————————we—e—————— ZOA4AGHN
Emission Rate S 1.79
Farticulate Emission ———————————————————————— 4 ,32919E~Bé&
Farticulate Emission @.031é

CoriFany INC

NO 2 EILN STACHE

/29738
TEST NO 3 -
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CSA CO
I HETHOD 6 (SULFUR DICAIDE)

DATA AND CALCULATICN SHEZT

TIZT 0. 3! FLANT Crtscew Brick 'DATE 2/2?/2??
LOCATICY s 2 KiLw Sracx Y L Ay
e Tmi Tmo  ROTOMETER  TIikE Poar 2 #.0&
& 3.200 Ty Yy o 'R
C3.46 S 1S 75 | 3¢
63,742 | 7¢ | 76 / “(
cd, 608 | 7% 758 | | ug
64.295 | g 79 W/ 5!
P I
Vnstd = K{Y —o 20
M )
: e en g (lo9y7) (27.00) /.0S6
o m = L 1 > = -
ey | Tm 76 Vmstd = 17.64 (lood ) eI y—

[|vb T1TRATICN

{iSY PITRATION | 2NSTITRATION | 379 TITRATION| AVERAGE

i %0 %6 l 0. Il &
( Veoln) y -
F _ (Vi - Vo)(N) " Va
wESD =g r -
. Y "] (o]
= = Vmstd ( {0 )
, Yo - < ) .
=.00007051 ( )E/,cjo) ) o = 25,355 x1te £ Ls/fBDS'IP
SCp (2710) =(cSoz)(6.037)(106r) = 2!
e N4
Lb SOy/Hr = (4394, $0X10 £3 /HrDSTP) (28 355x10 Ly /r3DpsSTP) = _ I1. 196

T -
o
ol

T I T R T TR T T

Concentration of sulfur dioxide -

Normality oi bariunm perclorate Tit
aromeiric pressure - inches Hg

Temperature zt meter inlet - OF

Temperature zt meter outlet - ©

Averazge meter temperature -°F

Volume of sample aliguot titrated - ml

Dry gas volume as measured =t meter - def

Vm corrected to standard conditions - dgef

Tocel volume of sample soluiion - ml

Average volume of Titrant used for sample zliguoz

Volume of titrant used for blani - ml i

Dry gas meter calibration factor

17.6% Kp = 7.061 ¥ 1075

25
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CSA Gu
A METHOD 6 (SULTUR DICAIDE)
DATA AND CALCULATICH SHEET

@

TIST W0, 3I~1 TLANT CALESceEwr BRick: : D.f"\T_E i/é"?/f!/
LOCATICY w s v Kiew Srrex BY Lok AL

vz Tmi "mo © ROTOMETER TIKE Pbar 24,06
LH297 | 7¢ 76 Y (St
AP R Yo 77 27 g 12
LU, 103 1) 19 N 07
€Y. 95 ¥, o ] 22
HS, o7 £ g2 J, . 27

N
190 Vmstd = K{Y _25322_
A h (7'1)(1?065 '
T 5 metd = - « 4) L LS
Sy | T 99 Vmstd = 17.64 (foo2) (400 + 7 )
| 1St 7ITRaTION | 2NSTITRATION | 3%9 TITRATION| AVERAGE ||Vb TITRATICN
el 0,y (o, | L o1 . | =
. ( VSOln) )
e (Vi - Vo) (W) va
=202 =i . B
= = -Vmstd , , (66
o syl — 35— )
-.00007061 2 = O )(0oeIY) ro

- -b

(Cs0,)(6.037)(10%) = __ 232

W
(@)
N
Ty
1)
;
]

6 b
Lb SO0p/Hr = (.3%Y §¥0x10 £3/HrDSTP)( 3448 x1eLo/r3DSTP) = _1 5,12

Auverrhese 3I-1 L3

——

P"‘"1 202 AB/we 13,57

A e e S

Csop = Concentiration of sulfur dioxide - 1b/éry standard cubic oot
i = Wormality of barium perclorate titrant '
Prar = Bzrcmetiric pressure - inches Hg
Tmi = Temperature at meter inlet - “OF
Imo = Temperature at meter outlet - CF
Tm = Average meter temperature -O7F
Va = Volume of sample aliguot titrated - m1
Vm = Dry gas volume as measured zi meter - def
'm{sif) = Vm corrected to standard conditions - dscf
‘'soln = Totzl volume of szmnle solution - @l
Vttz Average volume of <Titrant used for sample 2liguot - m!
Voge= Volume of titrant used for blank - ml ) o
Y = Dry gas meter calibration Tfactor
K1 = 17.6L Ko = 7.061 X 1079
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APPENDIX II
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AIR POLLUTION SOURCE TESTING FRAUNE

-~

=L AWU= LU=l

CSA COMPANY

CUSTOM STACK ANALYSIS
24661 CENTER ROAD

P.O. BCX 3750
ROUTE 5
ALLIANCE, OHIO 44501

GENERAL
Source emission tests will be performed at Crzscenwt Baick Co

on - with testing to

commence at about 7106 0'clock L AM PM as per INTENT

7O TEST NOTIFICATION.

The sample train is a Research Appliance Corp modle 2043 using
a A'-nie‘y lined probe heated to 2$© ©F, The filter media is

A~E FineaGeefss enclosed in pyrex holders heated to 250 OF. The

contents of the impingers will be used for (a) moisture

determination only, (b) ~—  moisture determination and particulate

weight. The gas drying agent after the impingers is calcium sulfate
contained in a “Drierite” desicant column. The probe and glasgsware

will be washed using AceTox& £R4e5 . If impinger contents
are used as part of the particulate weight, they will be driled by
OvE R .at  T© ©°C., The test and analytical procedures

used aré as per latest FEDERAL EPA REGULATIONS AS WRITTEN IN THE  —-
FEDERAL REGISTER. g
An equivalent emissions opacity test is requeéted
DESGRIPTION OF PLANT OPERATION
Cowriwwve s Type Raice KieN

STACK AND VENT DESCRIPTION
SeE=E F-'?un.e ’ai”;
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¢ SAMPLE
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- ROOF LINE

STACK DIA. = 30"
DIA. UPSTREAM = 5.1
DIA. DOWNSTREAM = 2+
AREA = 4,912

y

{ \
e

/

I.D. FAN

SAMPLE PORT LOCATION
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Sample Points For Round Ducts

Diameter of duct in inches = 30
Area = 4.90874 :
Radius 15

Total No. Of Points

NPT N PN

O N

L N

)<
-

4.74342
8.21584
10.6066
12.5498
14.2303

= 20

DIAMETER OF DUCT

SAMPLE POINT LOCATICN
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FIGURE 1b
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1
_g},////f_‘l~fiff\\\\_' FLOW CONTROL VALVE

STAINLESS STEEL PROBE

v

wr//‘:;_---—"STACK

NEOPRENE TUBING

FILTER

ICE

WATER:\},|

“r c;i::ééézq::

CONDENSER =]

R
Rl
I
\
~J

POLYFLOW
TUBING

ORSAT

ROTOMETER

BY-PASS VALVE .
2.3 CUBIC FOOT {>g

TEDLAR BAG

=
THREE WAY VALVE o

PRESSURE-VACUUM PUMP

PURGE

INTEGRATED SAMPLER
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| c.S.A. CO.
" STACKSAMPLR CALIBRATION SHEET
Customer ' . Order No.
Date_ Jaw /2 &% Serial No._2233 RAC Order No.

T

Pump_Ct&Arrry  Pump 0il_CHswsE D Clean Quik Disconnects Cc€A~ED

lianometers AMiw Fruio Dry Test Meter_ — Thermometers_ © «
Lights v Electrical. Check D K Variac_ ©K
Vacuum Gauge o IS Leak Check @ 27"Hg Vacuum__AMMe (& A KS

Remarks APrecssovne TEST (B2 70"H; o — Lo LeRKS

I—Computer Entry Order 9 Pb.}?‘zq
-1 2 - 3 & 5 - 6 - 7 8 H
K N AOH CFw CFg Tw IT4 0Td |TD avg. t
.0158 | .0368 | 0.5 5 |54 | &8 g ! 69 75 [T {840 | |,
.0317 { .0737 | 1.0 5 5,05 8 8 e REA | 8.98 1443 |4,
L0634 | (147 2.0 10 1043 | 8 | a1 1 ¢ 112,72 ]),9492 1.
.1268 | .249 L.o 10 |leds @ ¢8 g 4 7q 9 i9.0]11¢57 |
1902 | .431 | 6.0 | 10 liolr ! eE g 7S | 2 7.3 11526 e
.2536 1.588 | 8.0 | 10 1'O.4{ ! 6§ 78 7. 87 14MO0 TLgng|le
Tolerances ;_{z égéﬂfllm
- : 2
H= K - x|: (Tw + 460) ¢t ~l ' ) T
- Pb (0Tad + L6é0) CFw :
= 1031
Y= CFw_Pb_ (Td avg + 460) Y: 1'00(?

CFd (Po + N) (Tw + 460)

AE= Orifice pressure drop-in. H,0

CFu= Volume wet test meter - f£3

CFd= Volume dry test meter - f£3

Tw= Temp wet Test meter

ITd= Inlet temperature dry test meter
0Tcé=0utlet temperature dry test meter

Td Avg.=Average temperature dry test meter
t= Time-minutes

Pb= Barometer press

33




b

o
yie, vt

FRODE QGILET TeNPERA

18 PROLL 1S 0n £LENLT,

5

PROBE DUTLET IEMPLRATLRE ©F

HITRA YT

23
POTERSTAT SETTIN

[}

.. PROQE GUILET TLMPERATYPE. ©F

— —
el IRLET ASSIERT. o]
£ F
9
H
o [ !
b Fo) & 62
PORERSTAT SETTIES. Y

n L
PORCERSTAT SETTING. %

for |
& FROSE (15-mir €ARLLP

B 3
L]

[
8

15RQBE OUTLET TENPERATURE. OF

12 PRODE 1503 FARRUP,

3 It &
POXERSTAT SCTTING %

b LY &2
'OTERSTAT SETTING. %

KOTE: Flowr2le be'dconstant at 074 5% oozng2 i fiow r2le Ras ifle effec: o ot tempesziure.

Figura 16

2 Temperafurcs
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a

Type “S" Pitot Tube |

Clamp to remove
Pitot Tube from Sheath

e N
— L_i—l__.}_ Sampling Nozzlekl

ZProbe Sheath
) Bottom View Showing Pitot-Nozzle Separation

!—- Static Pressure

o . Type "S" Pitot Tube - Opening
HHY ] 3/ !
= l L T | !
e — >\ |
X - Impagct Pressure S |1
) Opening — } K
Side View Showing Pitot . V N-
Static-Impact Dimensions and N ) i
Distance .of Impact Pressure Opening : o ‘ R

from Nozzle Entry Plane 7T
. : ~Nozzle Entry

' ’ Plane
X& 2 1/16" Tolerance

Nominad)” X b Z. Dy |
3/16 1 1 ?/}6 5/16 3/8
1/k 15/16 T 7716 5/16 378
5/16 7/8 1 7/16 7 5/16 i 3/8
3/8 3/4 1 7/16 5/16 l 3/8
1/2 5/8 r 1 7/16 | 1/2 BE

- PITOT TUBE TNTSRFERENCE DINMENSIONS

J . o e Ay e s
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C.S.A. CO. (EPA METHOD 5 ) DATA SHKEET
TEST NO. PLANT DATE -
LOCATION BY =
BAROWETER AMBIENT TEMP .__ASSULED [i0ISTURE
MODJULE NO. PROBE NO. FILTER NO. HEATER NO. NOZZLE DIa.
TEST |METER |METER COND|FILTER|STACK | STACK |VACUUIT |ORIFICE |VEL |TILE
POINT |VOLUME |TEHP(Tm) |TEMP|HEATERTEMP | PRESS|IN. Hg |(AH)(Pm)}HEAD
(Vm) IN_ouT| °F |TEMPOFIOF(Tg)| (Pe) do IN.H20 | (AP)
I :
! 1 :
i !
i |
i ! i | i
I ! I I !
| ! i I i
| E i | i | [ =
; T | i. 's | ]
I ! i } |
i | :
; l
' i
-
; i
i !
‘ 7.
[ 1
| |
- ’;. f l—
i |
: . :
AVERAGE i ; i
ORSAT DATA N o= CONDESATE COLLICTED
TIhis i - PINAT TNITIAIL,  TCTAL
C02 DRIERITEC T
02 _ 1LPLNGER i
0 . | i j CRAND TCTAL, ([ ¥iw) |
FiLTER WEIGHT | PROBE WASH Wr [ IMPINGER WASH V7| LIZAK RATE @  “is = :
GROSS - - ;
TERE AVERAGEZYAT = |
NET : ;
TOTAL PARTICULATE WEIGHT (In) mz | STACY ARZA(As) w2 |
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HEATED PYREX LINED PROBE. END PAKED WITH QUARTZ WOOL

MIDGET BUBBLER. TOP PACKED WITH GLASS WOOL, 15m1 ISOPROPANOL (80%)
MIDGET IMPINGER. 15 ml Ho0p (3%)

MIDGET IMPINGER. DRY TRAP

ICE. BATH L

DRIERITE COLMN, FILLED WITH CALCIUM SULFATE DESICANT B
UMBILICAL CORD :
VACUUM-PRESSURE PUMP

BYPASS VALVE

CONTROL VALVE

ROTOMETER

DRY GAS TEST METER

THERMOMETER

EPA METHOD 6 SAMPLING APPARATUS
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EPA METHOD 6 (SULFUR DiOZIDE)}
DATA AND CALCULATION SHEET

Dry gas meter calibration factor
17.64L

TEST NO. PLANT DATE
LOCATION | BY
Vo Tmi TRo ROTOMETER TINE Pbar
I P
Vmstd = KiY —% 20
g
Vi Tm vmstd = 17.64 ) (£60-+)( % =
| 1ét TITRATION ondy ITRATIOV Brd TITRATION AVERAGE ||Vb TITRATIC
\.'_:.’ . -
( VSOlI’l_) )
Ceon =i {(Vt - Vb)(N) Va
A Vmstd ( )
( - X ) -
. =.00007061 . T ] = Lb/3D¢
S0, (PP) =(Cs0p)(6.037)(108) =
Lb SO,/Hr = ( £3 /HrDSTP) ( Lb/£3DSTP) =
© Lb/MBTU = Lb/Hr - MBTU =
Cscp = Concentration of sulfur dioxide - 1b/dry stazndard cubic Too%
i = Normality of barium perclorate titrant
Ftar = Bazremetiric pressure - inches Hg
Tmi = Temperature at meter inlet - oF
Tmo = Temperature at meter outlet - OF
Tm = Average meter temperature -OF .
Va = Volume of sample aliguot titrated - ml ;
Vm = Dry ges volume as measlUred =i meter - def o
Vm(sid) = Vm corrected to standard conditions - dscf
Vsoln = Totzl volume of sample solution - ml
Vt(: Average volume of titrant used for sample aliguot - nm1
Vb¢= Volume of titrant used for blank - ml

Kr = 7.061 X 1075
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