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August 10, 1983 
Serial No. : ECB-325-83 
File No.: 3293-1 

Mr. Ronald E. Steele 
Consolidated Engravers Corporation 

Charlotte, NC 28233 

RE: Emission Evaluation 
Process Stack 

Dear Mr. Steele: 

--. Post Office Box 33216 

This report presents the results of the stack emission evaluation 
which was conducted at Consolidated Engravers Corporation, Chester, 
South Carolina, on July 21. 1983. 

to you and all the Consolidated Engravers Corporation personnel with 
whom we have had the pleasure of working during this project. 

please do not hesitate to call. 

We would like to take this opportunity to express our appreciation 

Should you have any questions or if we can be of further assistance, 

Yours very truly, 

DAVIS & FLOYD, INC 

E. Carl Burrell, Jr. 

ECBJr/ptm 
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1 . 
I. BACKGROUND 

On July 21, 1983, stack gas emission studies were conducted at Consolidated 

These studies were conducted to Engravers Corporation, Chester, South Carolina. 

evaluate emissions from the chromic acid plating bath exhaust. 

particulate emission rate, three EPA Method 5 tests were conducted. For the 

evaluation o f  chromic acid mist emissions, the Mine Safety Appliance Monitaire 

Sampler was used with samples taken during the Method 5 tests. 

For the 

These emission evaluations were conducted by Davis & Floyd, Inc., Greenwood, 

South Carolina. 

sampling train was used. 

was in compliance with the latest Federal Regulations as printed in the 

Federal Register dated August 18, 1977, as amended. 

For this evaluation, the Research Appliance Company's stack 

This equipment, as well as the sampling procedures, 

DAVIS B FLOYD, INC. 1 
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2 . 
11. PROCESS DESCRIPTION 

The source tested is a plating operation using an electrically 

charged chromic acid solution.for the plating media. 

DAVIS a FLOYD, INC. d 
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3 . 
I 1  I .  DISCUSSION 

A.  Tes t ing  Procedures 

The chromic a c i d  p l a t i n g  b a t h  exhaust i s  equipped w i t h  a 1.166 f o o t  

d iameter  s tack  approx imate ly  8.5 f e e t  h i g h  (see F igu re  1) .  

sampling, two 3 i n c h  d iameter  sampling p o r t s  were l o c a t e d  a t  90 degrees 

a long t h e  c i rcumference o f  t h e  s tack a t  a p o i n t  7 f e e t  f rom the  bot tom of 

t h e  s tack.  

each sampl ing t r a v e r s e  (see F igu re  2) .  

R. Observat ions 

For t h i s  

Twelve sampling areas were se lec ted  f o r  sampling, s i x  a long 

Dur ing  sampling, t he  s tack  was e m i t t i n g  no v i s i b l e  plume. 

The ambient c o n d i t i o n s  were as f o l l o w s :  

Tes t  1 

Tes t  2 

Tes t  3 

C. Sampling Resu l ts  

Barometr ic  Pressure 
Inches 3. 

29.72 

29.72 

29.72 

Temperature 
O F  

80 

85 

98 

Test  1 - The average s tack  gas v e l o c i t y  was c a l c u l a t e d  t o  be 

56.6783 fee t  per  second, c o n t a i n i n g  a p a r t i c u l a t e  concen t ra t i on  of 

.0012 g r a i n  per  s tandard cub ic  foo t .  

was 83.7"F. 

The t o t a l  emissions were c a l c u l a t e d  t o  be .0346 pounds per  hour. Th is  

t e s t  was conducted a t  100.9252% i s o k i n e t i c  cond i t i ons .  

The s tack  gas average temperature 

The s tack  gas pressure  was 29.8082 inches o f  mercury. 

DAVIS a FLOYD, INC. 2 
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FIGURE 1 

S a m 1  inq Port Location 
Chromic kcid Plating Bath Exhaust 
Consolidated Engravers-Corporation 
Chester, South Carolina 



Sampling P o i n t  

5 
6 

, 

-T- - 
7 -. 

Distance ( Inches )  

0.62 
2.04 
4.14 
9.86 

11.96 
13.38 

FIGURE 2 

Stack Samvlinn Traverse Po in ts  
Chronic Ac id  P l a t i n g  Bath  Exhaust 
Consol idated Engravers Corpora t ion  
Chester. South Caro i i na  
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Test 2 - The average s tack gas v e l o c i t y  was c a l c u l a t e d  t o  be 

56.4555 f e e t  per  second, c o n t a i n i n g  a p a r t i c u l a t e  concen t ra t i on  o f  

.0014 g r a i n  per  standard cub ic  f o o t .  

was 90.4"F. The s tack  gas pressure was 29.8082 inches o f  mercury. 

The s tack gas average temperature 

The t o t a l  emissions were c a l c u l a t e d  t o  be .0411 pounds per  hour.  Th is  

t e s t  was conducted a t  98.9524% i s o k i n e t i c  c o n d i t i o n s .  

Test  3 - The average s tack gas v e l o c i t y  was c a l c u l a t e d  t o  be 

58.8569 f e e t  per  second, c o n t a i n i n g  a p a r t i c u l a t e  concen t ra t i on  o f  

.0007 g r a i n  per  s tandard cub ic  f o o t .  

was 97.2OF. The s tack  gas pressure was 29.8082 inches o f  mercury. 

The s tack gas average temperature 

The t o t a l  emissions were c a l c u l a t e d  t o  be .0223 pounds per  hour.  This 

t e s t  was conducted a t  100.6084% i s o k i n e t i c  c o n d i t i o n s .  

D. Test  Acceptance 

The v a l i d i t y  o f  a i r  sampling and r e p o r t i n g  i s  determined by the  

percent  o f  i s o k i n e t i c  c o n d i t i o n s  under which the  sampl ing occurred. 

s t a t e d  i n  t h e  Federal Gu ide l ines ,  s tack  sampling da ta  i s  acceptable i f  i t  

As 

i s  100% p l u s  o r  minus 10% i s o k i n e t i c  c o n d i t i o n s .  

o f  these t e s t s  a r e  as f o l l o w s :  

The i s o k i n e t i c  cond i t i ons  

Test 1 100.9252% 

Test  2 98.9524% 

Test  3 1 00.6084% 
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IV. SUMMARY OF EMISSION RATES 

The actual emission r a t e s  from the chromic a c i d  plating b a t h  exhaust 

expressed i n  pounds per hour  are a s  follows: 

Total Par t icu la te  Emission 

Test 1 0.0346 

Test 2 0.0411 

Test 3 0.0223 

DAVIS 8 FLOYD, INC. 2 
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V .  CHROMIC A C I D  MIST  TEST AN0 ANALYSIS 

The procedure used f o r  t he  c o l l e c t i o n  a n a l y s i s  f o r  chromic a c i d  m i s t  i s  

found i n  Methods o f  A i r  Sampling and Ana lys i s ,  Second E d i t i o n .  page 785: 

807 A n a l y t i c a l  Method f o r  Chromic Ac id  i n  A i r .  

F i e l d  Data: 

Flow Rate L/min 

Sample Time min. 

Temperature, " C  

Barometr ic  Pressure 

Laboratory  Resu l ts :  p g  CrOT 

Blank No. 1 0 

Blank No. 2 0 

Test  1 1.58 

Tes t  2 0.67 

Test  3 0.48 

SUt1tlAC.Y 

CrOa mq/m3 

Test  1 0.0134 

Test  2 0.0058 

Test  3 0.0042 

Test  1 Test  2 Test  3 

2.0 2.0 2.0 

60 60 60 

28.7 32.4 36.2 

29.72 29.72 29.72 

C r O 7  Emission Rate, Lb/Hr 

0.00017 

0.000073 

0.000055 

\ DAVIS a FLOYD, I N C . ~  
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Figure  1 

F igure  2 

vs = 
v =  
T =  
P =  
mg = 

m 
L =  
CrO3'= 

3 :  Ll 
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CALCULATIONS FOR CHROMIC A C I D  MIST  

vs = v x P x 298 - -  
760 Tt273 

Test 1 V s  = 120 x 754.9 x 298 = 117.7 L. 

Test 2 VS = 120 x 754.9 x 298 = 116.3 L. 

Tes t  3 Vs = 120 x.754.9 x 298 = 114.9 L .  

76028.7+273 

760 32.4+273 

760 36.2+273 

mgCr03/L - mg~r03/m3 - 
mg~r03/m3 - - e ( f rom curve)  

Test 1 1.58 ug = 0.0134 mg/m3 Cr03 

Test  2 0.67 ~ l g  = 0.0058 mg/m3 C r O 3  

Test 3 0.48 vg = 0.0042 mg/m3 Cr03 

VS 

117.7L 

116.3L 

114.9L 

Volume Standard Cond i t ions  
Volume 
Temperature 
Pressure 
M i l l i g r a m s  
Micrograms 
Cubic Meter 
L i t e r  
Chromic Ac id  

DAVIS 8 FLOYD, INC. 2 
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CALCULATION OF TOTAL CHROMIC ACID EMISSIONS 

To calculate the total chromic acid 

the following formula was used: 

Lb/Hr Cr03 = mg/m3 Cr 03 x Qs x 3.7 

emission rate during a particular test, 

2x10-6 

= stack gas volumetric flow rate, SCFM QS Where: 

3.742~1 Om6 = conversion factor 

For Test 1 

Lb/Hr CrO3 = 0.0134 mg/m3 x 3394 SCFM x 3.742~10-~ 

= 0.00017 Lb/Hr 

\ DAVIS a FLOYD, INC. d 
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APPENDIX I 

C o m p u t e r  P r i n t o u t s  o f  T e s t  Results 
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DRY MOLECULAR WEIGHT OF GAS 2 0 ,  o n 0  o 
F I N A L  IMPINGER WATER VOLUME 2i8,oooo 
I N I T I A L  IMPINGER WATER VOLUME 2 0 0 ,  0 0 0 0  
S I L I C A  GEL VOLUME INCREASE 8.YOOO 
TOTAL MOISTURE COLLECTED 26.901111 
TOTAL MOISTURE COLLECTED 1 I 2697 
MOISTURE CON'TEN'T OF STACK GAS 3.379'; 
MEASURED DRY GAS VOLUME THROUGH METER 38.3531 
BAROMETRIC PRESSlJRE 2 Y . 7 2 0 0  

=- c. e AVERAGE GAS TEMPERATURE THROUGH METER J d c t  2 833?B 
AVERAGE DELTA H 1.4038 
DRY GAS VOLUME THROUGH METER 36 I 3 0 0 2 
MOISTURE CON'TEN'T OF GAS ,0338 
WET MOLECULAR WEIGHT OF GAS 28 I 6283 
PITOT TUBE COEFFICIENT . w o o  
AVERAGE STACK GAS TEMPERATURE 543.7500 
AVERAGE SQUARE ROOT m= DELTA P , YE08 
STATIC STACK PRESSlJRE 1 . z o o 0  
PRESSURE O F  STACK 29,8082 
STACK GAS VELOCITY 56,6703 
CROSS-SECTIONAL AREA O F  STACK 1 . 06713 
STACK GAS VOLUMETRIC FLllW RATE 3:394 I 071 7 
STACK GAS VOLUMETRIC FLOW RATE 3631,1357 
WET BULB STACK GAS TEMPERATURE 61 I0000 
TO'TAL PARTICULATE COLLEC'TED 2 * 8 0 0 0 
PARTICULATE CONCENTRATION , 0 0 1 2  
PAHTICULATE EMISSION RATE ,0346 
TOTAL SAMPLING T I M E  6 0 .  n o o u  
DIAMETER OF SAMPLING NOZZLE ,1860 

PEHCENT OF I S O K I N E T I C  SAMPLING 1 " 0 ,  <jq,l;? 
CROSS-SECTIONAL AREA OF SAMPLING NCIZZLE 18868 I 6344E-08 

POUND /P I3 IJN D - MI3 LE 
M I L L  I L I ' I  E R S 
M I L L I L I T E R S  
M I L L I L I T E R S  
MILL I L I 'r ER s 
STANDARD C:uBIc FEE; 
P ER C EN'I  
CUBIC FEET 
INCHES OF MEI<CUI\'Y 
DEGREES ABSOLUTE 
INCHES WATER 
STANDARD CUEIIC FE:E7 
DIMENSIONLESS 
P OUND S/ P 011 N D S MULE 
DIMENSIONLESS 
DEGREES ABSOLUTE 
INCHkS O F  WA'TEI? 
INCHES OF w i m I : t  
INCHES OF MERI'Ui~Y 
FEET PER SECOND 
SIJIJARE FEET 
STD. CFM ( 6 8 4 2 Y . ~ 2 :  
A r m  
DEGREES F'AHR[-:NHF:I~ 

GRAINS PER SCF 
MILL I GR AMS 

POUNDS PEl? H[JU[< 
MINUTES 
INCHEC; 

PERCENT 
SOUARE FEET 
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* * * * * * * * I * * * * * * * * * * * * ~ X * * * ~ ~ X * * * *  

* SOURCE SAhPLING DATA REPORT * 
*I*****.X*********************** 

111 

DRY MOLECULAR WEIGHT OF GAS 
F I N A L  IMPINGER WATER VOLUME 
I N I T I A L  IMPINGER WATER VOLUME 
S I L I C A  GEL VOLUME INCREASE 
TO1 AL MOISTURE COLLECTED 
T O l A L  MOISTURE COLLECTED 
MOlSTURE CONTENT OF STACK GAS 
MEASURED DRY GAS VOLUME THRU\JGH METER 
BAROMETRIC PRESSURE 
AVERAGE GAS TEMPERATURE TtiROUGti METER 
AVERAGE DELTA 1.1 
DRY GAS VOLUME THROlIGti METER 
MOISTURE CONTENT OF GAS 
WET MOLECULAR WEIGHT OF GAS 
P ITOT TUBE COEFFICIENT 
AVERAGE STACK GAS TEMPERATURE 
AVERAGE SQUARE ROOT OF DELTA P 
STATIC STACK PRESSURE 
PRESSURE .OF STACK 
STACK G A S  VELOCITY 
CROSS-SECTIONAL AREA'OF STACK 
STACK GAS UULUMETRIC FLCIW RATE 
STACK GAS VOLUMETRIC FL1:lW RATE 
WET BULB STACK GAS TEMf'ERATIJRE 
TOTAL PARTICULATE COLLECTED 
PARTICULATE CONCENTRATION 
P A I? 'T I CUL ATE EM I SS I ON k! A'i' E 
TCITAL SAMPLING T IME 
DIAMETER OF SAMPLING NOZZLE 
CROSS-SECTIONAL AREA OF SAMPLING NOZZLE 
PERCENT OF I S O K I N E T I C  SAMPLING 

29.0000 
210 , n o o o  
zoo . o o o n  

1 3 -3 0 0 0 
23 I 50 0 0 
1 . 1 0 Y Z  
3.0276 

38.55413 

570.8333 
1 , 359.2 

Aa.5276 
,0303 

213.667(1 
, 8 4 0 0  

cc da0 I 41 67 

,9795 
1.2UOO 

5 b ,  4z'55 

1 , 06713 
3351 I 944') 
361 6 ,  (351.16 

6 1  I u o o o  
3.3000 

, UC14 
I 0 4 1  1 

60 I 0 0 0 0  
,1870 

98 ,9524 

w . 7 ? 0 0  

-I- 

29 , a 0 w 

19072. O ~ H ~ E - O B  

POUND/POUND-MOLE 
MILL I L I ' I  E R S 

MILL I L I TER S 
M I L L I L I . l E R  S 
STANDARD CUBlC FCIE'l 
PER 1::EN'I 
CUBIC FEET 
INCHIiS OF MERCUliY 
DEGREES RRSOLUTE 
INCHES WATER 
STANDARD CUBIC FE.E.1 
D I MENS I ON LESS 
POUNDS / P OIJNDS M 1:)L E 
DIMENSIONLESS 
DEGREES ABSOLlI lE 
INCHES OF WATER 
INCHES OF WAl'ER 
INCHES (IF MI<RCl.lliY 
FEET PER SECOND 
SQUARE FEET 
STD . CFM ( 6 8 h ? 9 ,  '32) 

DEGREES FAHRENHEIT 
MILLIGRAMS 
GRAIN8 FER S C F  
POIJNUS PER IiCIui! 
MINUTE:!$ 
INCCiES 

PERCENT 

MILL I L I: ' r m  s 

A c r-- M 

SQUARE FEET 
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DRY MOLECULAR WEIGHT O F  GAS 29 . 0 0 0 I1 

I N I T I A L  IMPINGER WATER VOLUME 2 0 0  . 0 0 0 0  
S I L I C A  GEL VOLUME INCREASE 12. 0 0 0 0  

TOTAL MOISTURE COLLECTED , 9 4 4 0  
MOISTURE CONTENT OF STACK GAS 2 ,  48.72 
MEASURED DRY GAS VOLUME THROUGH METER 4 0 . 7 0 3 4  
BAROMETR I C  PRESSURE 2 Y  , 7 2 0 0  
AVERAGE GAS TEMPERATURE THROIJGH METER 5 7 8 . 7 0 8 3  
AVERAGE DELTA H 1 , 49:m 

MOISTURE CONTENT OF GAS I I I24Y 
WET MOLECULAR WEIGHT OF GAS 2 8 . 7 2 6 4  

AVERAGE STACK GAS TEMPERATURE 557 I 1667 
AVERAGE SPlJARE ROOT OF DELTA P 1 I 0161 
STATIC STACK PRESSURE 1 . 2 0 0 0  
PRESSURE OF STACK 2Y ,8082 
STACK GAS VELOCITY 
CROSS-SECTIONAL AREA CJF STACK 1 I 0678 
STACK GAS VOLUMETRXC FLOW RATE 347'1 I 4 2 0 8  
STACK GAS VOLUMETRIC FLOW RATE 3 7 7 0 . 7 1  0 3  
WET BULB STACK GAS TEMPERATURE 6 1 ,  n u n o  
TOThL PARTICULATE COLLECTED 1 *HUUI l  
PARTICULATE CONCENTRATION I I) 0 0 7 
PARTICULATE EMISSION RATE , 0 2 2 3  
TOTAL SAMPLING T I M E  6 0 .  0 0 0 0  

CROSS-SECTIONAL AREA OF SAMPLING t4OZZI-E 1886El I 6344E 
PEI3CEN.r OF I S O K I N E T I C  SAMPLING 1 0 0  I 6 0 8 4  

F I N A L  IMPINGER WATER VOLUME ;?oa.uouu 

TOTAL MOISTURE CoLLEC'rEI) 2 0 .  n o u o  

DRY GAS VOLUME THRC)lJGH METER ;w, n i  II;J 

PITOT TUBE COEFFICIENT . w o n  

'28, B"j6Y 

DXAMETER OF SAMPLING NOZZLE , iw,n 

P OlJN 1) / I.' OU N D - MU 1. E 
MILL I L I  'TER S 
M I L L I L I T E R S  

M I LL I L I 1 1 3 3  S 
STANDARD CUBIC FEET 
PERCEN.1 
CUBIC FEET 
INCHES OF MEKCUliY 
DEGREES ABSOLUTE 
INCHES WATER 
STANDARD C l l B l C  FI'ET 

P OUNDS /P OU NDS M I:ILE 

DEGREES ABSOLUTE 

M I L L I L I T E r t s  , 

DIMENSIONLESS 

D I MENS I O  NL E SS 

INCHES OF wfi'rw 
INCHES OF WA'rErt 
INCHES O F  MEIICIJliY 
FEET PER SECOND 
SOUANE FEET 

4CFM 
DEGREES FAHRENHEIT 
MILL I GI< A MS 
GRCiINS PER !3CF 
POUNDS PER HIJUit 
MINUTES 
INCHES 

STD I CFM (6Sh?9,7;!) 

- 0 8  WUARE FKET 
PENC1:N.r 

b 
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SOURCE SANPLING DATA SUNMARY 

FORI CONSOLIDATED ENGRAVERS DAVIS h FLOYD I N C .  J O U  NO. 3293-1 
LQCATIONt CHESTER, SOUTH CAROLINA SAMPLE DATE: 07-21-83 
SUURCE : CHROMIC ACID PLATING mnj EXHAUST 

MD 

A 

MN 
C ' S  
cs 
TIME 
AN 
I 

TES --- 
29 

218 
200 

8 

1 -- 
noon 
o n n o  
n n u u  

2 9 ,  onnn 
2 1 n . o u o o 
;?on, n n o o  

13 n u  
23,5000 

1.1092 
38,5541) 

570,8333 
1.3592 

35 * 5276 

28 I 6670 
, 840 I1 

,9705 
29.8082 
56 ,4555 

1.0678 
3351 , 9 4 4 9  

29.7200 

. n:5nz 

.,A, 4167 E.= 

3 . 3 n n n  
, 0 0 1 4  
4 041 1 

60.  n n n o  
19072l1, 6832E- 

9 8 ,  Y524 

'TEST 3 ----- 
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CALCULATIONS 

I .  Determination of Molecular Weight (Dry) 
Orsat Analysis 

Md = 0.44 (%CO2) + 0.32 (% 02) + 0.28 (% N2 + % CO) 

Md = Molecular weight of stack gas (dry basis), lb/lb-mole 

Determination of Stack Gas Moisture 

Vi = Initial volume of impinger contents in ml. 

(Eq. 1) 

11. 

.. 

Vf = Final volume of impinger contents in ml. 

= Moisture collected in silica gel in ml. Vsgel 

Vic =, Total volume of l i q u i d  collected i n  impingers and silica 
gel i n  ml. 

Vi, = (Vf - V i )  + Vsgel (Eq. 2)  

(Eq. 3) Vwstd - - (0.0472 ft.3/d) (vi,) 

VWstd = Volume Of water vapor in the gas sample (standard 
conditions), cu. ft. 

Vmstd = (17.64 "R/in. Hg) (Vm)(y) Pbar + A H  (Eq. 4) 
y = Calibration Factor ( Tm m6) 

= Volume of gas sample through dry gas meter (standard 
Vmstd conditions), cu. ft. 

Vm = Volume of as sample through dry gas meter (meter 
conditions 4 , cu.ft. 

P bar = Barometer pressure at the dry gas meter, in. Hg. 

Tm = Absolute temperature at meter, O R  ( O F  t 460) 

A H  = Average pressure drop across the orifice, inches H20. 

Vw std .. Bwo - 
Vw std + Vm std 

= Proportion by volume of water vapor in the gas stream, 
Bwo dimensionless. 



= Md (1 - Bm) + 18 (Bm), (eq. 6 )  

kk = Molecular weight of stack gas (wet basis) lb/lb-mle. 

Determination of Stack Gas Velocitv 111. 

"avg. (eq.7) 

Kp = 85.49 ft./sec. 
Cp = Pitot tube coefficient, dhensionless 
Ts 

Ps =Absolute stack gas pressure, inches He, 

(lb/lb - mole O R )  (0.5) 

= Average absolute stack gas temperature, "R avg * 

..: 
= Averase velocity head of stack gas, (inches H20) 

vs 

Determination of Staclc Gas Volmetric Flow Rate (std. cond. - dry) 
= Stack gas velocity, feet per second. ax. 

IV. 

\ TSavg. I \ 'std i 
Tstd = 528"R 

= 29.92 inch Hg 'std 
A = Cross - sectional area of stack, ft. 2 

QS = Volumetric flow rate, dry basis, standard condtions, ft. 3 .  /nun. 

V. Determination of Particulate Concentration 

C'S = 0.0154 grains/ng. MI (eq. 9) 

(bstd ) 
Ph = Total m u n t  of particulate matter collected, mg. 

C's = Concentration of particulate matter in stack gas, g./s.c.f., 

Determination of Particulate Fmission Rate 
dry basis. 

KC. 

Cs = (60 nin/hr.) (Qs) ( C ' s )  (eq .lo> 
7,000 

Cs = Particulate mission rate, lbs/hr., dry basis. 

\L- DAVIS & FLGYO. 1°C. 



. 
VII. Determination of Acceptability of S q l i n g  Results 

I = Ts 
'(eq. 11) 

0.00267 in HE-cu.~~. 
ml. OR ] V i c  + 2 (pbar + 

(FS) (An) a%. 1 (0) (VS 

0 = Total s q l i n g  time, minute 
A n  = Cross-sectional area of nozzle, sq. ft. 
I P e r c a t  of isokinetic sampling 

.. . 

.. . 

\ DAVIS a FLOYD, INC. - 
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Particulate Field Data Sheets 
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DAVIS.& FLOYD INC. 
ENVIRONMENTAL SERVICES DIVISION 

GREENWOOD, SOUTH CAROLINA 

PARTICULATE F I E L D  DATA SHEETS 

f i C / q o  1o > L A N T M  U Z n 5 m t  1 p r < OPERATOR 

-0CATION cl! P q-/p r : SSC SAMPLE BOX NO 7 
S O U R C E L ~ V - S L  ACIA F~LAAL.E- L METER BOX NO 

W N  NO I METER AHa / f46 
SAMPLE DATE 7 - F I - 3 3  ASSUMED MOISTURE, O h  s 
JOB NO. 72 q-3- I HEATER BOX SETTING, 'F 2- 5-23 

NUMBER OF A P  R E A D I N G S . ~ ~ .  PROBE LENGTH 2 2  ,, .t A*,- 
NUMBER OF INLET a OUTLET TEMPS - PROBE HEATER SETTING 40 

AVERAGE 6 p  Cp FACTOR . 8 4  . RA 
STATIC PRESSURE IN H,O + (  2 AVERAGE AH J . + . 9 3 %  

% C 0 , h  SILICA GEL FINAL WEIGHT, GRAMS 

% 0, h++ -4  2Y.RO SILICA GEL INITIAL WEIGHT, GRAMS 20 0 

% co METER BOX X I 9 b L  
WET BULB TEMPERATURE & I  DRY BULB TEMPERATURE 8 s  

DIMENSION OF RECTANGULAR STACK x -  STACK HEIGHT Rk L P +  

2 0  r.7 

/ . / L b F a V -  
DIAMETER OF CIRCULAR STACK / 4  I ,I <A+. SAMPLE PORT L O C A T E D ~ F E E T  UP STACK 

VOLUME OF GAS MEASURED x J' 3 3, -35 3 1 

BAROMETRIC PRESSURE zq. 7 7  AMBIENT TEMPERATURE fYD 

OBSERVER M A  

PARTICULATE CATCH, mg 7- f? PLUME DESCRIPTION,-- 

INITIAL IMPINGER VOLUME ?O 0 ml '*c" FACTOR 1. a c- 

TIME OF TEST, MINUTES- STEAM PRODUCTION 

7 ,  FINAL IMPINGER VOLUME A ml 

- 
SILICA GEL VOLUME % 4  rnl PROCESS RATE - 
SAMPLING NOZZLE DIAMETER, INCHES ''6 

REMARKS : 

~~~~ ~ 

PAGE / OF 9 
\ DAVIS a 'FLOYD ENGINEERS ,IYC.- 



. 
METHOD 5 T R A I N  ANALYTICAL PAfiTICULATE DATA 

I 
1 

I 
I, - I, rc 

II . .  

Run No. I 
- I ~~~~~e Loc%i%fi{< z;zz3 I bKh,, , ls/  

Sample Sample L i q u i d  Level  Harked 
Type I d e n t i f i a b l e  and/or  c o n t a i n e r  sealed 

L- L, Acetone r i n s e  . 
f i l t e r ( s )  . 

A c e t 0 n e b l h k  -conta iner  No. 7 
7 d  m l  Acetone r i n s e  volume (v )  

. .  

m , , * 5 0  m l ’  acetone b lank  weight:  
. 

J L  “4C. Date and t ime of  w t .  ~ ~ , ~ m ~ - ~ ~  .,-? 

.Date and. t ime of  wt.31,.rm7.7,r-Q /ZM c , . .  e ... . ’, .. ” Average 

50 m l  
.I; Date and t i m e  o f  w t .  7 - 2 < . ~ 3  +--’ r4.44. . I L 4 t C  

*Tota l  b lanK w t .  (Bw) = 50ml b lank  w t .  x’- v . 5  
50 

. .  . .  . .  

.Gross 
Gross 
Gross 

Tare 
b lank  

*Weight o f  P a r t i c u l a t e  i n  acetone r inse(Pw):  

Y -2 ,-A- , I /- // C Gross wt . / / ? .  >/,? mg. 
7:7 1 Fiy mg . 

mg - Average Gross w t .  
mg - 

3.3 mg. 

Date and t ime o f  w t .  7-7, g 7  
Date and t ime of wt.Q,q~,_,a~ 

Date and t ime o f  w t .  
Weight of P a r t i c u l a  

A U W C  Gross w t .  1 1 . 7 7 ;  o. 7 

Tare w t . z r n  f n .  7 4 7 

a *Weight o f  P a r t i c u l a t e  on f i l t e r s ( F w ) :  F i l t e r  No. 
t ? #  Q.n Date and t ime o f  w t .  7-?,.il 

3:z 7 PW/ J L H C  Date and t ime  o f  w t .  74/-fi3 

Meight o f  P a r t i c u l a t e  o m  e r  - Tkiil- 

, I  
I I ,<I 

Average 
J L  D a t e  and t ime  o f  w t . 3 : -  - 7 - z o - $ 3  

. .  
p Tota l  Igeight o f  Part icu la te(Tv1) :  

Gross 
Gross 
Gross 

Tare 

Date of Laboratory  Custody 7- z 2 - 9 3  

R L a b o r a t o r y  Personnel Taking Custody .5 Ln/z C. 

Paze of 4 
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BEGINNING LEAK R A T E f l - u e  C.F.M. @ /.\-. in. Hg 

F I N A L  L E A K  R A T E  c b b f  C.F.M. C? ?' in.Hg 
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DAVIS FLOYD INC. 
ENVIRONMENTAL SERVICES DIVISION 

GREENWOOD, SOUTH CAROLINA 

PARTICULATE F I E L D  DATA SHEETS 

C / q < ,  A0 aLANT G i t r e M  a. LA ~ n a r r L c ! r r <  

-0CATION 

OPERATOR 

SAMPLE BOX N 0 . R .  I! P .AP r t s. c-l 
SOURCECLL . 4 c , ~  %L 8 .  sf/, E~L+F;., METER BOX NO. .. 

7 IUN NO. METER A l ia  / Y46 
SAMPLE DATE ASSUMED MOISTURE, '/of; 7 - p  I - h' 3 

JOB NO. ? z q 3 - /  - HEATER BOX SETTING,'F 23-0 

NUMBER OF Ap READINGS . 1.z PROBE LENGTH d r  I ,  ., d,/ 
NUMBER OF INLET 8 OUTLET TEMPS.- PROBE HEATER SETTING 40 

Cp FACTOR .R4 AVERAGE K p  4 7 95- 
STATIC PRESSURE IN H,O' c1.7 AVERAGE AH 1.3592 
% co, 45- np,, A A - k I a -  SILICA GEL FINAL WEIGHT, GRAMS 2) 3: ., c 
%O, LJ++ 0 4 2 Y . R O  SILICA GEL INITIAL WEIGHT, GRAMS zc 0 

% co METER BOX X 0 -  ' ? b L  
WET BULB TEMPERATURE DRY BULB TEMPERATURE 

ps- 
I . I& FCET- 

DIAMETER OF CIRCULAR STACK /4,,,&L.< SAMPLE FORT L O C A T E D ~ F E E T  UP STACK 

DIMENSION OF RECTANGULAR STACK - X L STACK HEIGHT X L  $;c-f- 

VOLUME OF GAS MEASURED a I .T f7 -SS4.0 OBSERVER A// 

BAROMETRIC PRESSURE 79- 72. AMBIENT TEMPERATURE xs' 
PARTICULATE CATCH, mg. 3 . 3  PLUME DESCRIPTION No'* e 

INITIAL IMPINGER VOLUME 20 0 ml "c" FACTOR l & O c i  

TIME OF TEST, MINUTES 6 0  STEAM PRODUCTION - 
ml 2,o  FINAL IMPINGER VOLUME 

- 
SILICA GEL VOLUME I .I, $ ml PROCESS RATE 

SAMPLING NOZZLE DIAMETER, INCHES I S 7  

- REMARKS : 

PAGE 4 O F ?  

\ DAVIS a FLOYD ENGINEERS,IYC.- 



. 
METHOD 5 T R A I N  ANALYTICAL PAfiTICULATE DATA 

Run No. 
Sample Loca t ion  c nt ,d < 5-74?? 

J 

Sample Sample L i q u i d  Level  l larked 
Type I d e n t i f  i ab1 e and/or  c o n t a i n e r  sea led  

Acetone r i n s e  L L- 
f i l t e r ( s )  . u - I 

A c e c o n e b W  -conta iner  No. 7 
Acetone r i n s e  volume ( V )  5/i? ml 

@ *50 m l  acetone b lank  weight:  
Date and t ime of w t .  flzzz 7-3/-g3 / r  A . Gross w t .  at70 .o mg. 
Date and t ime o f  w t .  <:,.q - -  ,3, g? Gross wt.+,;:v@ . 9 mg. 

Average Gross w t . 6 1 - D  .3 r 2 .  
Date and t ime o f  w t .  J/ N L Tare wt.Arna-a m i .  

SO m l  b l a n k  w t .  6.0 m g .  
dirf mg. 

I 

il, 

*Tota l  blank- w t . (Bw)  = 50ml b lank  w t .  x' V 11-  50 

*Weight o f  P a r t i c u l a t e  i n  acetone r inse(Pw):  
Date and t ime o f  w t .  7-+,,-? &Z 4 4 7  I ,-A< Gross w t .  / o J . 3 ~ ~ , ~  mg. 

mg. 
Date and t ime of w t .  Tare w t .  / 0 , 4 ~ 4 d  17 mg. 

Date and t ime of w t .  7-3/-83 .3 -z? PA0 J r r z  L Gross w t . l o g  3 e7.T. 9 ng. 
Average Gross wt.& -ya3 . f  

P Weight of P a r t i c u l a  4 - %  mg . 

a 'Weight o f  P a r t i c u l a t e  on f i l t e r s ( F w ) :  F i l t e r  No. , , 3  
Date and t ime of w t .  7,21-$3 79Rh J, .,I' Gross w t .  3 0 0  c' mg. 
Date and t ime of w t .  7 & 1 4 3  2- 7 I Prn J L Q C  Gross w t .  3 0 0  . o mg. 

Tare w t .  zn  1 .  I mg. 
Weight of P a r t i c u l a t e  on 1 e r  w - 

Average Gross w t .  3 0 ~ 1 .  o mg. 

mg . 33",tF&(F ).I - -  03 4 HL Date and t ime  of w t .  : 
I -  I - II 

h Tota l  Weight o f  Pa r t i cu la te (Tw) :  
7- 3 Tw = (Pw + Fw) - Bw = my. 

Date Sampled I 
Date of Laboratory  Custody ' Laboratory  Personnel Taking Custody 

Pace 5 of I 'Remarks 
? 

I 



DAVIS 8. FLOYD INC. 
ENVIRONMENTAC SERVICES DIVISION 

GREENWOOD, SOUTH CAROLINA 

I I I I 

TEST < PORT FIELD DATA SHEET 

I 1 I I I 

I 

I I I I I I I 

I I I I I I I 1 
I I I 

BEGINNING LEAK R A T E  ?.'>/ C.F.M. @ /< in. Hg 

F I N A L  L E A K  R A T E  ~ 6 ' 9  . C.F.M. E' 5 -- in. H g  



DAVIS a FLOYD INC. 

GREENWOOD, SOUTH CAROLINA 
ENVIRONMENTAL. SERVICES DIVISION 

PARTICULATE FIELD DATA SHEETS 
OPERATOR /&,? cp/n  .l* L A N T . M J  U x n 3 n t L :  

OCATION y I qJe : 5 c -  SAMPLE BOX NO z- 
Rail, E.&*y.C k.nr, METER BOX NO 

- 
8OURCE 

IUN NO 

;AMPLE DATE 

108 NO 

3 METER AHa / fly6 
/ 

ASSUMED MOISTURE, O/o 7-2 I - 3 3 
32 q-3- I HEATER BOX SETTING,'F z3-a 

WMBER OF Ap READINGS 1 2  PROBE LENGTH d r  I ,  ' , P A /  

t p  FACTOR . AVERAGE c p  1 .  oi 61 
WMBER OF INLET E3 OUTLET TEMPS.- PROBE HEATER SETTING 40 

jTATlC PRESSURE I N  H z O .  + J.Z AVERAGE AH- 

Ar&&-*A / ) * , I  MAC#r . rc I  0 P 
2J % 

Yo co, 
%O, 1J++ -4  2Y.Rfl SILICA GEL INITIAL WEIGHT, GRAMS 

SILICA GEL FINAL WEIGHT, GRAMS 

Z& 0 

METER BOX % co 9 L b  
& /  DRY BULB T E w E R A T U R E L  
/ . I  b F68r 

WET BULB TEMPERATURE 

DIAMETER OF CIRCULAR STACK /2/&, SAMPLE PORT L O C A T E D L F E E T  UP STACI 

DIMENSION OF RECTANGULAR STACK - x - STACK HEIGHT 

VOLUME OF GAS MEASURED x 8 4-0. -0 3 4- 

BAROMETRIC PRESSURE- AMBIENT TEMPERATURE 96-' 

&'4 
OBSERVER A I  + 

PARTICULATE CATCH, mg /- PLUME DESCRIPTION n/dnp 
FINAL IMPINGER V O L U M C ~ m l  

INITIAL IMPINGER VOLUME 20 0 rnl "C" FACTOR .-!- 
SILICA GEL V O L U M E / t m l  PROCESS RATE 

TIME OF TEST, MINUTES L R  STEAM PRODUCTION 

SAMPLING NOZZLE DIAMETER, INCHES *IxL 

REMARKS : 

c OAVIS a FLOYD ENGINEERS, IC- 



METHOO 5 TRAIN ACALYTICAL PARTICULATE DATA 

d H  &e.&!/?/% Run No. 
1 Plant 

Sample Location ~ r b /  I PLfAMd. r ihwu<A k 
J 

Sample Sample Liquid Level Harked 
Type Ident i f iable  and/or container sealed 

e 
Is 

Acetone rinse . L 
f i l t e r ( s )  . c, 

~ - 
Acetonebkink -container No. 7 
Acetone rlnse volume (V )  5-2 ml 

. .  I 
1 *50 m l  acetone blank weight :  

Date and time o f  wt.&-.,;. 7- 31- €3 3 / r  N -Gross wt. +/iraa-o mg - 
Date and time o f  w t .  3.. - - _  ,/zrCL Gross w t . & / Z a 0 . 0  mg. 

mg. Date and time of w t .  J ~ ~ C  Tare w t . . d . / z z m .  ~9 mg. 
50 ml blank w t .  0 . ' ~  mg. 

mg. 

Average Gross w t .  4?z&D- R I 
*Total blanK wt.(Bw) = 50ml blank w t .  X ' V  I -  . 50 

*Weight of Part iculate  i n  acetone rinse(Pw): Date and time of w t .  7- 31- 3 5 4 2 7  AQ /Le L Gross w t .  1 0  -7. ,- mg. 
.-T mg. Date and time o f  w t .  7 - . 7 1 - g 3  Gross w t .  -7 ,v, 

Average Gross w t .  ) n 3 0 / ~ . & -  mg. 
. I 7  I 

Date and time of  w t .  - . - -  . ,-.,,-z/ J ~ ~ L  Tare w t .  , B ~ B O  7 . a  mg. 
Weight of P a r t i c u l a t l  7.1 m9. 

@ *Weight of Par t iculate  on f i l ters(Fw):  F i l t e r  No. 7 . I . z .  Date and  time of w t .  7-1143 $ 5 0  Ah Gross wt. 29 7.7 
Date and time of w t .  'I -31 43 3.3G PM Gross w t .  z 9 7 . g  

Average Gross w t .  24 7 . g  
Tare wt . jTp . /  

c I .  3 
Date and time of W t  
Weight of  Part iculate  On 

7 , Z d S  J L H '  --til%? [ F W )  1' Total Weight of Particulate(Tv1): 
Tw (Pw + F w )  - Bw = 

Date Sampled 7 - 7  I -  Bo 3 
Date o f  Laboratory Custody- -I - 7 2 - 7 - 3 3  

Laboratory Personnel Taking Custody L1-w C 

Daze 9 of  
Remarks 

P 
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DAVIS R FLOYD INC. 

GREENWOOD, SOUTH CAROLINA 
ENVIRONMENTAL 'S E RV IC ES Dl VI  S IO N 

TEST 3 PORT FIELD DATA SHEET 

I 

BEGINNING LEAK RATE O,O 04 C.F.M. @ in. Hg 

F I N A L  L E A K  R A T E  3 , 0 0 7  C F.M. C? 6 in.Hg 

I 
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' V E L O C I T Y  PRESSURE MEASUREMENTS . ' " " ~ ~  STACK DIA14ETER ///,,,>A 

SUN : 

AVERAGE: I .oc 
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TEST EQUIPNENT CALIBRATION CALCULATIONS 

I. C a l i b r a t i o n  o f  dry gas meter  a g a i n s t  wet t e s t  meter t o  be 

used as a s tandard.  

Wet t e s t  meter  1.0. = South C a r o l i n a  Department o f  Hea l th  and 

Environmental Con t ro l  

Q = (17.65) Vs Pb 
=r (Ts+460) 

Yds = & (Td+460 Pb 
Vds Pb +& 

13.6 

11. 

dry gas meter.  

C a l i b r a t i o n  o f  a meter  box gas meter  a g a i n s t  a c a l i b r a t i o n  

Q = (17.65) Pb Vds 
0 - 7  

Yd = (Yds) - Vds (Td+460) Pb 
Vd ‘(Tds+460) Pb+ A H  

13.6 
2 

111 

Where: AHa = O r i f i c e  p ressure  d i f f e r e n t i a l  t h a t  g i ves  0.75 C.F.M. 

Of a i r  a t  7OoF and 29.92 inches o f  mercury, i n  H20. 

Tolerance = - +.15 
Ysa = Average o f  Ydsa values (from t h e  c a l i b r a t i o n  of  d r y  gas 

meter  t o  be used as a s tandard)  i n  t h e  work ing range o f  

.40 C.F.M. t o  1.0 C.F.M. 

P o s t - t e s t  meter  c a l i b r a t i o n  o f  meter  box gas meter a g a i n s t  a 

c a l i b r a t i o n  dry, gas meter.  

Yda = (Ysa) Vds (Td+460) ’ Pb 
‘(Tds+460) Pb+ AH 

l-33 
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METEn E 3 X  CALIDl l  A T I O N  
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\ - DAVIS 8 FLOYD. INC. 

.- . Meter box calibration set-up. 
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TEHPERATURES (DEG F) 
APPROXIHATE VET DRY DRY GAS DRY GAS 
FLOW RATE HETER GAS GAS HETER UET HETER HETER 

(0) VOLUNE (VS) VOLUHE (UDS) HETER INLET OUTLET AVE. PRESSURE 

CFH CU. FT. cu. FT, TS T I  TO TD I N .  H2O 

-_----- I---- ---I--- -- -- -____- ----I-___ 

.40 5.0 5.095 
- 4 0  5.0 5.097 
I 40 5.0 5.097 
I 60 5.0 5.124 
bD 5.0 5.127 . 60 5.0 5.122 

I80 5.0 5.137 
I BO 6.0 6.162 
.80 5.0 5.132 

1.00 10.0 10.303 
.1.00 10,o 10.297 
1-00 10.0 10.292 
1,20 10.0 10.312 
1.20 10.0 18.318 
1,20 10.0 10.324 

7 3 3  73.0 14.0 73.5 * 4  
73.8 73.0 75.0 74.0 .4 
74.1 73.0 75.5 74.3 .4 
74J 73.0 7b.0 74.5 .9 
14.3 74.0 76.0 75.0 .P 
74.1 74.0 76.0 75.0 .9 
73.9 74.0 76,O 75.0 1.2 
13.9 74.0 76.0 75.0 1.2 
73.7 73.0 75.0 7440 1.2 

73.7 73.0 75.0 74.0 1.8 
n . 4  13.0 75.0 74.0 1.8 
73.4 73.0 75.0 74,O 2.6 
7 L 4  73.0 75.0 74-0 2.b 
73.4 73.0 75.0 74.0 2.6 

73.9 73.0 75.0 74,O ' 1.8 

SEC. 

n 9 . 9  .sa00 
782.1 .3797 
782.8 ,3792 
494.6 ,5999 
495.5 ,5988 
496.1 ,5983 
392.1 ,7573 
471.6 .I556 
392.9 ,7557 
618.2 .9bOb 
618.3 ,9608 
618.9 ,9604 
521.3 1.1403 
519.3 1.1447 
522.0 1.1387 

(YDS) (YDSa) 

.9790 
,9804 
,9803 ,9802 
,9740 
.9744 
.9757 ,9741 
-9125 
,9728 
,9716 .P723 
,9665 
,9674 
.9b84 ,9675 
-9647 
.9641 
,9636 ,9641 
AVERAGE ,9717 



GREENWCICID SOUTH CAI<(:)l..:I:NA 29646 

.. .. CALIBRATION OF METE4 BOX CbS METER AGAINST A CALIBRATIOH DRY CbS METER - 

TEMPERATURES (DEG F) 
ACTUAL ORIFICE CALIBRATION METER BOX CbLIBRllTION KETER BOX METER BOX 

N I Y  REbDING METER CbS HETER GAS METER METER TIE METER 

CFH IN. H20 

e39 .so 
.a 1.00 
.b5 1.50 
-77 2.00 
.93 3.00 

\.Ob L O O  

W. FT. CU. FT. TDSI TDSO TDS. TDI TDO TD. SEC. (YD) 

5.000 5.192 85.0 87.0 86.0 102.0 102.0 102.0 725.5 .964 1.73 
5.000 5.219 8b.0 88.0 87.0 107.0 107.0 107.0 522.6 ,965 1.815 
5.000 5.215 86.8 88.0 87.0 110.0 l l O . 0  110.0 440.7 .9b9 1.92b 

10.080 10.493 86.0  88.0 87,O 113.0 113.0 113.0 745.2 .9b7 1.826 
10.000 10.514 88.0 90.0 89.0 1lb.O 1lb.O l lb.0 b15.0 .9b4 l.Bb9 
10.000 10.518 88.0 9o.o m.0 118.0 118.0 iia.os34.8 ,965 1 .E78 

AVERAGE 597,3 .9bb 1.645 . 



:I: N c:: . 

POST-TEST DRY GAS METER CALIBRATION CHECK _-- -----1----1-- 

I N .  HZO CU. FT. CU. FT. TDSI  TDSO TDS TDI TDO TD SEC. M a )  

1SO 5.000 5.288 85.0 85.0 85.0 109.0 109.0 109.0 445.3 .9576 
1.50 5.000 5.274 85.0 86.0 85.5 109.3 109.3 109.3 444.4 ,9598 
I S 0  5.000 5.278 85.0 86.0 85.5 110.0 110.0 110.0 444.4 ,9602 

AVERAGE ,9592 



TYPE s PITOT TUBE INSPECTION DATA ~ o ~ q  
~\ AS FOUND I N  METHOD 2, 40 CFR, PART 60, APPENDIX A 

.. 

. 
no P i t o t  tube assembly l eve l?  

P i t o t  tube openings damaged? Yes (expla in  below)  - no 
a1 - O (<loo), 

8, = v O ( < S O )  

&--- Yes 

D ( < l o o ) #  B, = / O ( < S O ) ,  
O - 

a2 - 0 - 
. .  

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

. .  . .  , .  . ,  . .  . .  . .  . .  . .  
....... ... . .  0 

8 .  A ', ' 1.0 cm ( i n . )  : , e =  ,z=j y = D ' o  

. .  . .  

~ * C Y C J  c m  ( i n . )  

. ' W  = A s i n  e = . & ,  A cm ( i n . ) ;  

. .  Z = A s i n  y = . . . .  
.. , . . . . .  . e  . . . . . .  

. . . .  ... . .  
. .  

. . .  
<O.32 cm (<1/8 i n . ) ,  . .  

. .  ( - 0 8  cm (<1/32 i n . , ) '  
. . . .  . . .  . . . .  . . . .  . . . . . .  . . . .  ... . .  . .  

. . .  
. .  

.A 

.. cm' ( i n . )  . 'A . .4' . ' cm ( i n . )  pb .# , . .  ,. . .  
. .  .. ... .- . , .  . .  . .' . 

;';+75.- . .  
, '  . .  ' . ' ; '  .Dt =. cm ( i n . )  . .  . , . ., . . 

. . .  . .  . .  

. . . . . .  





. .  
. . -  . 

. -  .,. , .  : .. 

ANALYTICAL BALANCE CALI BRAT ION 

Balance name sor-t,,,,, N u m b e r  zw2 
Class i f ica t ion  of standard weights -rj.pe 5 

Date 0.500 g 1.0000 g 10.0000 g 50.0000 g 100.0000 g Analyst 
. .. , .... . .  

. .  

, ,  ~ . ~ - ~ ~ ' ' ~  &.J-O@.:p' . 1. oO,O, :  10.oQooJ: O ' " 3  
i O b ' . C , Q B ~  

. , &&<, . .  - 'so. 
.. 

. , .  . ., ... , . .' . 
. .  

. .  , ~ ~. . . .  
.... . . . .  , .  

. .  . . . . .  . 

NOZZLE CALIBRATION DATA I.. 

c Date 7- ,z/- Y 3  Calibrated b y ,  /dg 

Nozzle 

number 
iden t i f i ca t ion  

zA.r/o./ * p 

7;;//nlo.2 "4 
724A.3 * z  

Nozzle Dial 2cJ2iiz 

where: 

= th ree  d i f f e r e n t  nozzles diameters,  nun ( i n . ) ;  each aD1t2'3' 

b 

diameter must be within ( 0 . 0 2 5  nun) 0.001 i n .  

AD = maximum di f fe rence  between any two diameters, mm ( i n . ) ,  
AD I(O.10 nun) 0.004 i n .  

. .  
. . . ,  

- = average of D1, D2,  and D3. a w  
C D  




