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INTRODUCTION 

This report presents the results of particulate emission testing performed on the scrubber 
exhaust at Triangle Paving, Inc, Burlington, N. C. on November 14, 1990. 

The purpose of this test was to determine compliance with applicable emission rate codes of 
the state of North Carolina. 

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC. Kannapolis, N. 
C. Members of the test team were Dan McCombs, test leader, Brent Snider, senior 
technician, Stewart Meadows, and Todd Parker, technicians. 



SOURCE DESCRIPTION 

The unit tested was the system exhaust stack at Triangle Paving, Inc. in Burlington, N. C. It 
is a rotary drying kiln where aggregate for the production of asphalt paving material is 
produced. A scrubber collector is utilized to control particulate emissions. 

During this sampling, the system was to be operated at approximately 150 tonsthour as 
measured by the production control computer. 



RESULTS SUMMARY 

SYSTEM TRIANGLE PAVING, INC. 
BURLINGTON, N. C. 

TEST DATE November 14, 1990 

PARAMETER RUN #1 RUN #2 RUN #3 AVERAGE 

.QS, =OW, ACFM 28014 27745 28124 27961 

Qs dry, FLOW SCFM 20193 20286 20782 20420 

Vm std, CUBIC Fl'. 53.46 5239 53.11 

. %I 103.78 101.23 100.17 - 
PMR AVG, LBfHR 6.19 4.26 4.72 5.05 

Cs, GWSCF 0.035 0.024 0.026 0.029 

ALLOWABLE, GWSCF .04 

PRODUCTION, TON/HR 148 150 149 149 



RESULTS, CONCLUSIONS AND COMMENTS 

Results of the particulate emission testing are presented in the preceding Test 
Summary. Additional information may be reviewed in the Calculations and Data 
Sheets sections of this report. 

The process rate was 149 tonsfhour with H-binder being run. 



SAMPLING AND ANALYTICAL PROCEDURES 

Particulate testing and analysis were performed according to procedures developed by 
the U. S. Environmental Protection Agency (EPA) and referred to as Method 5. 
Sampling port locations and number of test points to be used were determined 
according to Method 1. Gas sampling was performed in accordance with EPA 
Method 3, Fyrite Analyzer method. Stack volumetric flow rates were determined 
utilizing EPA Method 2. 
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CALCULATIONS 

Particulate Emission Rate Calculation 
Square Root of DP 
Nomenclature 
Calculation Formulae 



PARTICULATE. EMISSION RATE CALCULATION 

DATA/CALCCILATION 
DATE 
AVG DE (IN 820) 
P ATM (IN HG) 
PM ( I N  EG) 
PS (GUAGE) 
PS (IN HG) 
tM (DEG F) 
Thi (DEG R) 
Ma (FT3) 
Ma STD (FT3) 
VLQ (m 
W STD (FT3) 
V STD (FT3) 
%M 
m 
bfm 
M 
t S  (DEG F) 
TS (DEG R) 
SUM S(ZRT DP 
# DP 
AVG SWT DP 
CP 
VS (BT/SEC) 
DS (IN) 
AS (FT2) . 
QSr A m  
Q STD (FT3/MIN) 
Q STD DRY, SCFM 
WT (a) 
PMRC (LB/ER) 
DN (IN)  
AN (IN2) 
TIME 
p- (LB/HR) 
%I 
PMR AVG (LB/ER) 
%C02 
802 
%CO 
%N2 
%EA 
CS (GR/SCFD) 

RUN 1 RUN 2 RUN 3 AVERAGE 
11/14/90 11/14/90 11/14/90 

1 .66  1 .71  1 .74  
29.82 29.82 29.82 

29.94205 29.94573 29.94794 
0.67 0.67 0 .67  

29.86926 29.86926 29.86926 
60.6 82 97.9 

520.6 5 42 557.9 
52.67 53.73 56 .06  

53.45805 52.38716 53.10507 
247 . 228.8 220.9 

11.63805 10.78051 10.40828 
65.09611 63.16767 63.51336 
17.87826 17.06650 16.38755 17.11077 
0.821217 0.829334 0.836124 

29.5948 29.624 29 .56  
27.52185 27.64018 27.66559 

142 139.4 138 139 .8  
602 599.4 5 98 599.8 

18.9646 18.8634 19.1521 
24 24 24 

0.790191 0.785975 0.798004 
0.84 0.84 0 .84  

48.55382 48.08704 48.74356 48.46147 
42 42 42 

9.61625 9.61625 9.61625 
28014.34 27745.02 28123.81 27961.06 
24588.83 24461.08 24854.91 24634.94 
20192.77 20286.43 20781.80 20420.33 

0.1215 0.0827 0 .091  
6.071821 4.236879 4.711383 5.006694 

0.25 0.25 0 -25 
0.049062 0.049062 0.049062 

72 72 72 
6.301184 4.288954 4.719405 5.103181 
103.7775 101.2290 100.1702 
6.186502 4.262917 4.715394 5.054938 

6.29 6.38 6 6.223333 
14.71 15.08 1 5  14 .93  

0 0 0 0 
79 78.54 79  78.84666 

239.3426 266.6874 256.1475 254.0592 
0.035069 0.024358 0.026440 0.028622 



SUM SgRT DP CAU=ULATION 

DATE 11/14/90 

RUN 1 
DP SQRT DP 

0.5 0.707106 
0.59 0.768114 
0.58 0.761577 
0.55 0.741619 
0 .51  0.714142 
0 .49  0.7 
0.58 0.761577 

0.8 0.894427 
0.82 0.905538 
0.85 0.921954 
0 .81  0 .9  

0 .8  0.894427 
1 1 
1 1 

1.1 1.048808 
1 1 
1 1 

0.74 0.860232 
0.45 0.670820 
0.35 0.591607 
0.39 0.624499 
0.28 0.529150 
0.25 0.5 
0.22 0.469041 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18.96464 

RUN 3 
DP SQRT DP 

0.73 0.854400 
0.68 0.824621 

0.7 0.836660 
0.6 0.774596 

0.63 0.793725 
0.62 0.787400 
0.55 0.741619 
0.55 0.741619 
0.88 0.938083 

1 1 
0.8 0.894427 

0.88 0.938083 
' 1 1 

1.1 1.048808 
1.1 1.048808 
1.1 1.048808 

1 1 
0.72 0.848528 
0.35 0.591607 

0.3 0.547722 
0.28 0.529150 
0.22 0.469041 

0.2 0.447213 
0.2 0.447213 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19.15214 



NOMENCLATURE 

AN (square inches), Cross sectional area of nozzle 

AS (square feet), Cross sectional area of stack 

CP Pitot tube calibration coefficient 

% EA Percent Excess Air 

F (scfd/lO 6 BTU), F factor 

DH (inches of water) Average orifice meter reading 

HI (million BTUlhr), Heat Input Rate 

9% I Percent Isokinetici ty 

M (Ibfib mole), Molecular Weight of wet gas 

% M  Percent Moisture 

MD Mole fkaction of dry gas 

MWD (Ibfib mole) molecular weight of dry gas 

N DP Number of sample points 

P ATM (in Hg), Local atmospheric pressure 

PM (in Hg), Absolute pressure in dry gas meter 

PS (in Hg), Absolute stack pressure 

PS GAUGE (inches of water), Measured static stack pressure gauge 

P STD (29.92 in Hg), Standard pressure 

PMRA (lblhr), Pollutant mass rate based on ratio of areas 

PMR AVG. (lbhr), Average pollutant mass rate 

PMRC (I*), Pollutant mass rate based on concentration 

PMRU (lWmillion BTU), Specific emission rate 

DP (inches of water), Velocity pressure 

Qs (cubic feethin.), Actual stack volume flow rate 



Q STD (cubic feetlmin.), Stack volume flow rate at standard 
con& tions 

TM (degrees R), Average dry gas meter temperature 

TS (degrees R), Average stack temperature 

T STD (528 degrees R), Standard temperature 

VLQ (ml), Liquid volume 

VM (cubic feet), Sample volume measured by dry gas meter 

V M  STD (cubic feet), Sample volume at standard conditions 

VS (ft/sec), stack velocity 

W STD (cubic feet), Volume of water vapor collected, 
corrected to standard conditions 

WT (gm), Total weight of particulate collected 

TIME (MIN.)Duration of test 



CALCULATION FORMULAE 

1. Absolute pressure in dry gas meter 

PM = P ATM + DH113.6 

2. Absolute Stack Pressure 

PS = P ATM + PS gauge1136 

3. Sample volume at standard conditions 

VM STD = (VM) (T STD/TM) (PM/P STD) 

4. Volume of water collected, corrected to standard conditions 

W STD = (.00267) (VLQ) (T STD/P STD) 

5. Total sample volume at standard conditions 

V STD = VM STD + W STD 

6. Percent moisture Jn stack gas 

%M = (100) (VV STD)N STD 

7. Mole Fraction of dry gas 

MD = (100-%M)/100 

8. Molecular weight of the wet gas 

M = (MWD) (MD) + 18(1-MD) 

9. Stack velocity 

VS = (85.48)(CP)((TSl(PS)(M))*((Sum DP)* N DP)) 

10. Stack volume flow rate 

QS = ta)(vs)tAs) 



11. Stack volume flow rate, standard conditions including 
moisture 

Q STD = (T STDlP STD)(PS/TS )(QS) 

12. Stack volume flow rate standard conditions dry 

Q STD DRY = (Q STD)(l-%M) 

13. Pollutant mass rate, concentration basis 

PMRC = (.l323)(WT)(Q STD)N STD 

14. Pollutant mass rate ratio of areas basis 

PMRA = (.1323)(WT)(AS)(144)/(Time)(AN) 
15. Percent Isokineticity 

16. Average pollutant mass rate 

PMR AVG = (PMRA + PMRC)/2 

17. % EXCESS AIR 

%EA = (100) (%oxygen - (S)(%carbon monoxide) 
(=)(%nitrogen) - %oxygen + (J) (%carbon monoxide) 

18. Heat input rate 

HI = ((.6) (Q STD DRY)/F')((20.9 - %oxygen)/209) 

19. Specific emission rate 

PMRU = PMR AVG/HI 



DATA SHEETS 

Method 5 Sampling Data Sheets 
Impinger Data Sheets 
Temperature Data Sheets 
Orsat Data Sheets 
Chain of Custody Sheets 
Source Test Survey 
Equal Area Determinations 
Laboratory Reports 
Calibration Information 



ANALYT1CF.L TESTING CONSULTANTS, INC . 
K a n n a p o l i s ,  N .  C .  A t l a n t a ,  Ga. 

MODULE SAMPLING DATA SHEET 

DATE //e/d/.- 90 CLIENT --A 

LOCAT I ON L A / ~ / o ~ /  Yfl SOURCE -- 

TEST TEAM RUN I / *  

Pbrr 2% 22 



ANALYTICAL TESTING CONSULTAmS, INC. 
Kannapolis, N. C. Atlanta ,  Ga. 

NODULE SAMPLING DATA SHEET 

DATE /'-/% 95 -- 

SOURCE f&b/ -- 

RUN t 



ANALYTICAL TESTING C O N S U L T W S ,  INC. 
Kannapolis, N .  C .  Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

C L I E N T  DATE //4/f/--@ -- - 

LOCATI ON &~//rc/~j / f i  Y&.' SOURCE 5 ~ 4 b d ~  -- 

TEST TEAM DA B5 54. f~ RUN t 
2 

P,mr aq. 
REMARKS 

. 

(ijqj, I r~ 

\ 

. 

p- + . d l  
MODULE I\ldT 
F I L T ~ ~  3qYb 
 NOZZLE,^ 
PrToT z- 
-- METHOD 6R i5 

LEAK RATES: 11 

V,, 
f t 3  

427.4% 

(, 30 . I /O  

439.35' 

b ? k p  
b.33~3~ 

6.78 7 I 
&#.7k 
6'#A79 

24 

2'1 

30 

? & @ ~ ~  

End 
-$;ofs Yo 
P i t o t :  
s t a r t ,  

F ,, 
0 

1.6 
1.6 
1.6 

% 
I 1 2  

I ,rf 
3.1 

4 3 78  llta 30 3 . 5  &%ad 
A k%~?_fi  

0 3.2 &7.qI 10 I @  .W 
1 1  %a I* 3 , l a  a..l i n n  

13a 3 . 5  473.13 

i 
I 
i 

Vs 1 

so 

.(40 

.dl] 
b2 . 

.54 

. +5 

3 8  

t- 
0 F 

130 
130 

13a 

131 

I #  
cya 
1 ~ 7 -  

CCbrrrF W#---6 55 $3 
8 a3 133. 1.0 3.F L15583 #3:.39 o A 

tn 
0 F 

k b  
1,9 

ID 

F Y _ ~ % ~ L ~ .  

7 4  
15 

3 
6 

4 

I t  

LINE 
VAC 

TIME 

JJJOO 

3 

-. . a 14% 3 1, /5st06 
3 5 81 If3 I60 .sf 
+ 5 81 IW I. I 2L Il3.23 

$ 10 ! , 6 1 8 ? 5 (  b a9 

POINT 

a \  
2 

1% 

z 1 

1 

I 

15 1 f 

AVEFAGE/NET 
NOTES : 

6 

IZ 

19- 

7 
8 

,- q 

6 
a 
3 - 
- 

3 
I b  
11 



ANALYTICAL TESTING C O N S U L T W S .  INC. 
Kannapolis, N. C. A t l a n t a ,  Ga. 

MODULE SAMPLING DATA SHEET 

CLIENT ~ / P A / o ~  DATE //-/4@ --- 

LOCATION SOURCE 6 g s -  
e / 

TEST TEAM 7% 34, DOK. 9 RUN Q 



ANALYTICAL TESTING CONSULTANTS, I N C .  
Kannapolis, N .  C.  A t l a n t a ,  G a .  

MODULE SAMPLING DATA SHEET 

DATE \I -14-9 0 -- - 
h)c SOURCE 5 d b  -- 

TEST TEAM 9 3 6  35 RUN I?- 

P,,, 3-a 



ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

TEST TEAM as SA 

DATE 11- 14-40 - -.- 
SOURCE S t e u b h ~ .  
RUN #3- 



Approved by 
w 



-- 

LOCATIOK h v t / l ; v 4 t o * / ,  NC- UIf IT Scr Q bbe r Eth~ugT 
J J 

DATE 1 \ - \ y ‘  40 MADE EY Me&N5 CHECKED El' 

. . 



ANCILYT ICAL TESTING CONSULTANTS, INC. 
GAS ANALYSIS DATA FOR EPA 3A 

. . 
DATE : //- / 4- f~ 

GAMIC %I' CLIENT : hfl, 

CALIBRATION DATA 

INSTRUMENTS 

CAL GAS OXYGEN X INST. READING 

HI PURITY N, 0% 

AIR 20.95% 

CARBON DIOXIDE BY ~ I T E  
SAMPLE DATA 

RUN 3 SAMPLE W E :  J - INTEGRATED - corn INUOUS 

POINT REMARK 



ANRLY T ICCIL TESTING CONSULTANTS, INC . 
GAS ANALYSIS DATA FOR EPA 3A 

DATE : i\\\d [I 0 A m y  ST : N'~LL! 0 W 5 

CALIBRATION DATA 

CAL GAS 

HI PURITY N, 

AIR 

11.0% oe 

OXYGEN X INST. READING 

m 

20.95% 

11.0% 

CARBON DIOXIDE BY @ITE 
SAKPLE DATA 

RUN SAKPLE TYPE: ,- GRAB - INTEGRATED ,- COKT INUOUS 

POINT 



ANRLY T I CAL TEST ING CONSULTANTS, INC . 
GAS ANALYSIS DATA FOR EPA 3A 

ANALYST: b t t c t r l ~ w - ~  

- 
CLIENT: I ria SOURCE : S c ru L t - k  lrd 

CALIBRATION DATA 

CAL GAS OXYGEN% INST. READING 

HI PURITY Ne 0% 

AIR 20.95% 

CARBON DIOXIDE BY WITE 
SAKPLE DATA 

RUN SAMPLE TIPE: 1, GRAB - COKT INUOUS INTEGRATED .- 

POINT COe 00 Na 0T'- REtmX 
X X X X PE9 

+ 

I .  5,0 
I ~ , D  

19. s 
(9s < 

1 

2 

3 

4 

0 

6 go 
b.  S' 
hJ 4 

5 b, 0 
6 

I 

7 

8 

9 

10 

11 

12 

AVEPAGE 

5 .  5 
5 5 
b to 

L. 0 
7 3  

/&. 4 
 IS,^ 
-1 6 ,  o 
15.0 

IG, 0 

I510 
I W  

, 6 . 0  15.3 7 9  



Run KG. Rl,R2.  R3 

~ a m ? l i n g  ~ocation Bur ll',vc t d u  , NC- 

F i l t e r  Iio. B S y A .  8 % b ,  fl90) 

! iota : Liquid le-,:els t o  be fiarked w i t 3  greese pencil  o:, e l l  E P Z ? ~ ~  
con-lziners 2nd %o be checked uher: d e l i v e r e d  to. ls.3- 

Deliuerec! to l2b by: b r r ~  7 5 U I  'dcr Dzte I \ -14 - 9 0  

Rrcei \~e5 in l ~ b  bby: K,;fh PooJe e ll-!4-'r;h-r:,f0 
4-q-?clysis completed by Keith 1 Dete 

- ,.re=rke 

f i e q s ~ c t ~  a 
%I S card-J - 

Sample 
Ee c exT- 
erea b!: 

Tp 

5 f l  

r P 

r 

I C o ~ t e i n e r  Contents 
KO. 

- \ j e t  Catch Impinge r 
llzs h +:ashings 

r*? 41, RX, 4 3  Silice gel 

'6991 1 09$b 

8 4 q  

5~ I ni s ~ ~ r d - 1 .  1 

B I W  4 

F i l t e r  

TP 

9 '4  
Solvent 
b lad i  

i 

1 

I 
I . .. 

'Rr, 8x1 R3 Probe, nozzle  2nd 
- D r y  Cetch cyclong werings, 

ITzsh 1 h1T.r e l \  OP 
LP A1,!-11)53 

- K E ~  Catch 
S o l s t i o n  

Inp inge r  
sclvt202s 



ANALY T ICAL TESTING CONSULTFlNTS 
SOURCE SURVEY AND DESCRIPTION 

SYSTEM TYPE: -- BOILER - JpRocEss OTHER 

NARRATIVE DESCRIPTION: . 5 c u b h d  i s h r u . : i  I /AcPhj;/f 

PURPOSE OF TESTING : /,'COMPLIANCE EVALUATION 

PROCESS RATE OR CAPACITY: DETERMINED BY: 

CONTROL EQUIPMENT : J SCRUBBER ESP BAGHOUSE - OTHER 
CONTROL EQUIPMENT OPERATING PARAMETERS: PRESSURE DROP 

OTHER 

SAMPLING LOCATION DATA: 
DISTANCE DOWNSTREW FROM FLOW DI TRUBANCE: 
NATURE OF DISTURBANCE: BEND, 

OTHER 
DISTANCE UPSTREAM FROM FLOW DISTURBANCE: LI SJ 
NATURE OF DISTURBANCE: STACK EXHAUST. Fw EXPANSION, DUCT, 

OTHER q f  A ~ K  GA' I f 
INDIVIDUAL STACK COMMON ST$:K 
STACK DIAMETER OR DIMENSIONS: '-/A 
NUMBER OF PORTS: 2 POINTS PER PORT: I2 
SKETCH : 

I 
1 ,  

I ' 

ESTIPIATED TWSERATURE: 15 ESTIMATED K/,OISTURE : 
GAS COFrPOS IT ION BY : LF.~I-TE;) OXYGEN METER. INSTRUMENTAL. 

OTHER 

LABORATORY: 

J SWLE RECOVERY: ATC LABORATORY CLEAN FIELD AREA 
ATC VAN OTHER 

SAMPLE SHIPMENT : J ATC VAN OTHER 

SAMPLE ANALYSIS: J ATC OTHER 

FILTER MATERIAL: WHATMAN 93kAH - GELMAN A/E - OTHER 





r& - 

fi I+&!@ %ihh 1 &I - Add- 
I a482 . 34-32 , Y 3bf , w fG 

3'l%6 , m d  . q-200 6 L 9 4  3 

8V3 7 .3V35 42k3 ,0773 3 



ANALMICAL TESTING CONSULTANTS, INC 

STATION PRES. 

29.61 

29.45 

29.29 

29.1 0 

29.35 

29.22 

29.23 

29.46 

29.21 

29.73 

29.54 

29.69 

BAROMmER #l CALIBRATION 

BAR. READING ADJUSTMENT lNlT 

29.59 .02 WDF 

26.42 .03 WDF 

29.28 .01 WDF 

29.1 1 .ll WDF 

29.40 .05 - WDF 

29.25 .03 WDF 

29.23 0 WDF 

29.40 .06 WKP 

29.20 .01 WKP 

29.73 0 WKP 

29.47 .07 WKP 

29.71 .02 CDhl 

WKP 

WDF 

WDF 

WKP 

WKP 

WKP 

TP 

TP 



TITE S PlTOT TUBE INSPECTlON DATA FORN 

P i t o t  tube asserhly l e v e l ?  / -  yes no 

P i t o t  tube openings damaged? yes (explain  b e l o w )  / no 

y = 0 0 ,  e = 0 O f  A = 1.0 e~ ( i n . )  

Z = A s i n  y = 0 E ~ R  ( i n . ) ;  ( 0 . 3 2  cm (c1/8 i n . ) ,  

w = A s i n E ,  = 0 CUI ( i n . ) ;  c . 0 8 c m  (<1/32 i n . )  

P~ 6 5 0  qm (in.) pb .SO cnr. (in.) 

Comments : 

Cal ibrat ion  required? Yes / no 

Quality Assurance Han6book E2-1.7 



TYPE S PITOT WEE INSPECTION DATA FORM 

P i t o t  tube asserrbly level? / -  Yes no 

Pitot tube openings damaged? yes (explain below) (/ no 
- 

O1 - I o L Y ~  = 0 O ( < I O O ) ~  $1 = a ( < s o l ,  

$ 2  = 3 O(<5O)  

y = 0 O ,  e = / O .  A = 1.3 pr ( i n . )  

Z = A s i n y =  0 rn ( i n . ) ;  C0.32 cm (<1/8 i n . ) ,  

v = ~  sin 0 = L I / ~ ~  ~i ( i n . ) ;  < . 0 8 ~ m  (<1/32 i n . )  

#65 cm ( i n . )  pb ,U c m  ( i n . )  *A 

Calibration required? yes A no 

Quiili ty Assurance Han6book M2-1.7 



TITE S Pl TOT TUBE INSPECTION DATA FORE1 

/ t 

Pitot  tube assembly l eve l?  J. yes no 

Pitot  tub,e openings damaged? yes (explain b e l o v )  r /  no 
- 

"1 - 0 "  ( < l o 0 ) ,  "2 = 1 O ( < l o 0 ) ,  81 = I O ( < 5 O ) ,  

B, = 0 " ( < s o )  

y =  6 0 ,  e =  O O ,  A = I / R. (in.) 

2 = E, s i n  = f l  c m  ( i n . ) ;  ~0.32 cm (<1/8 i n . ) ,  

W = A s i n Q  = 0 c m  ( i n . ) ;  c . 0 8  cm (<1/32 i n . )  
i 

P~ # 
6 0 aa ( i n . )  pb 6 6  er. ( i n . )  

- 
Dt - 3/i e., ( i n . )  

Calibration 

Quality Assurance Han6book K2-1.7 



STkCt: T E K P E W I ~  SENSOR CF.LI E M T I  ON DATA FOm 

. . 

D a t e  3 20 140 Thermocouple number 5 1 

krrbient temperature  75  O F  Barometric p ressu re  - i n .  ~g 

C a l i b r a t o r  Reference: mercury-in-91 sss  J 

a Every 30°C (50°F) f o r  each re ference  p o i n t .  

b ~ l p e  of c a l i b r a t i o n  sy'st& 'used:. 
(ref tezp, OC + 273) - (test t h e b o r n  temp, OC + 27311 

ref tenp, "C + 273 100<1.5%. - 

Quality Assurance Hendbook 



STACK T E I : ~ P E ~ ~  SEWSOR CP.LlEWTlOh' DATA FORl'r 

9 .  

D a t e  31201 I 9 0  Thermocouple number 52 
krrbient t e r r q e r a t u r e  15 O F  Barometric pressure - i n .  Hg 

C e l i b r a t o r  (3'6 Reference: mercury-in-91 ass / 

 very 30°C (50°F) for each re ference  p o i n t .  

b ~ y p e  of c s l i b r a t i o n  syktem .used:. 

(ref terp, OC + 273) - ( t e s t  the&om temp, OC + 273)] 
ref temp, "C + 273 300<1.5%. - 

Quality Assurznce Handbook 



Date 3\20 190 Thermocouple number 5 3 

Ambient temperature 7.5 Barometric p ressu re  - i n .  Hg 

' ~ v e r ~  30°C (50°F) f o r  each re ference  point. 

~alibrato@&- ~ e f r r e n c e  : mercury-in-gl ass - 

b ~ y p e  of c a l i b r a t i o n  syktem 'used:. - 

( r e f  temp, eC + 273) - (test thekorn  temp, OC + 273)] 
ref temp, 'C + 273 100(1.5%. 

Quality hssurance Handbook 

Temperaturec 
d i f f e rence ,  

% 

4 / Y* 
A/ y- 

Reference 
point, 

number 

Reference 
thermometer 
temperature, 

O F  

39 '  

75' 

12-0 

I d o  
I g 3  

a 
a d s  

- 310 
3 6 1  

L 

Source 
( spec i fy)  

PeSr q c  'oh R 

P w \ ~ \ ~ M T  

~ l \ e \  c o  , 

0 u C L d  

other '  

Thellrrocoupl e 
potent iometer  
temperature,  

OF 
:34' . 

7s' 

120 

lbO 

I S 3  

a I'-t 
2 ~ s  
3 08 
3 d o  



NOZZLE CALIBRATION DATA 

DIAXETER DIAMETER DIAlETER DIAMETER DIAMETER DIAMETER 

NOZZLE # ONE TWO TKREE FOUR FIVE SIX 



NOZZLE CALIBRATION DATA 

DIABETER DIAMETER DIMETER D I W T E R  

NOZZLE U SEVEN EIGHT NINE TEN AVERAGE 

page two 



PRIMARY MODULE CALIBRATION CALCULATION 

DATE 3/19/90 
PBIiR 29.76 
MODULE ID NLTT #1 
BY POOLE 

ORIFICE Vw Vd Tw Td TIKE D HO Y 



Lad # Lod Total Job Total TiarCDate FobIDelLocrtir 
39 3SM TSl.40 4:24:42 pm k g  23, 1990 F rWLEIBH 

NELLO L. TEER COO 

PLQNT 4 

Job Cust Mer 6 

W LEER C& bElJ.0 L. TEER CO. 

Tim M T 4 6 6 2  m1 Total k p  T RSP I 
1- 28U 6 S I  373 

4 : :  0 M 6916 63M 0 373 
4 t a : a  am ws 6645 o 374 
4 m : l t  0 2m as 6535 0 372 
4:28:11 8 21JJ 6510 6510 0 37U 
r:a:n o 2 us = e m  

Custt 1 Ticket # 
Ja# 1 
Twckl IF 143 Operatar 
Hid H#l 
trur HRWOUTV5URIOE 

Ikp Total btdl Total 
6900 

373 68n 
374 l a 7  
372 2m4 
no 27684 
377 3k6W 

Lod I Lod Total Job Total Tim & Date Fab/Dtl Locrtirr 
Y 346% 771.3 4r30:I pm kq 23, 1990 F m I W  

;NELLO L o  TEER COO 

,CYstomr Job &st# 1 Ticket # 66711 
WOLUl LTEER W.0 L TEER CO. J I #  1 

T d d  ff 1 3  Opmtm 
Hid HDB 
Wlw ~ D U r Y S U R F # E  

Tiw h T # i 6 2  11661 llgg Total Irp T llSP I Ihp Total Batch Total 
Trqe t 3188 7411 123 7833 

4:31:20 6 3475 7495 7495 0 419 419 n l 4  




