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PREFACE 

This report was prepared by AirSource Technologies in response to a test that was conducted at the 

Gothenburg Feed Products Co. in Gothenburg, Nebraska on August 31,1993. Any questions mncerning 

this report should be directed to htr. Blane Wood, Project Manager, or to MI. George Cobb, General 

Manager. 
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JLdJ  
Blane Wood 
Project Manage] Genekil Manager 

Date: October 8, 1993 



SECTION 1 

INTRODUCTION 

A stack test was conducted by AirSource Technologies on the Gothenburg Feed Produns Co. alfalfa 

dehydrating plant in Gothenburg, Nebraska on August 31,1993. 

The AirSource Technologies personnel who conducted the test were: Mr. Blane Wood, Project Manager 

and Mr. Tim Titus, Environmental Scientist. 

The results of the test were used to evaluate the process’ performance with regards to the particulate 

emission rate. 

The appendices contain the following: 

Appendix A Example Calculations 
Appendix B: Computer Forms 
Appendix C 
Appendix D: 
Appendhc E: Pretest Calibrations 
Appendix F Posttest Calibrations 
Appendix G Process Data 

Particulate Field Data Forms 
Laboratory and Analysis Forms 



SECTION 2 

SUMMARY OF RESUJ-TS 

The results of the particulate emissions are: 15.62 I b h ,  28.46 Ib/hr, and 13.2 Ib/hr for Runs 1, 2 and 3 

respective@. 

Run 1 did not meet the * 10% of 1M)% isokinetic criteria. For the purposes of this study, the data should 

still give an indication of particulate loading. The results are biased low. 

The sampling and particulate results are shown in Table 1. 



SUMMARY OF SAM 

I 

Parameters II 
Particulate Emissions 
Front Half 

Unmrrected 
Corrected to 7% 0, 
Emission Rate 
Weight 

II Isokinetics 

Stack Flow Rate 
Actual 
Standard Conditions 

Sampling Results 
Sampling Volume 
Avg. Stack Temperature 
Avg. AP 
Avg. AH 
Avg. Meter Temperature 
Oxygen, Orsat 
Carbon Dioxide, Orsat 
Static Pressure 
Moisture Collected 
Moisture 
Sampling Time 

Unit of 
Measure 

grldsd 
grldscf 
grldsd 
lbihr 

mams 

% 

acfm 
dscfm 
Nmin. 

dsd 
"F 

inches H,O 
inches H20  

"F 
% 
% 

inches H,O 
ml 

% H,O 
min. 

Run 1 

0.M46 
0.3480 
05965 
15.62 
0.1883 

81.9 

38359 
24,452 

38.891 
162 
1.041 
1.48 
63 
18.0 
1.5 
0.65 
203.5 
19.8 
60 

Run 2 

0.1440 
0.6719 
1.1518 
28.46 
0.3865 

92.3 

39,350 
23,066 
4,090 

41.343 
183 
1.032 
1.69 
15 
18.0 
15 
0.65 
265.1 
23.2 
60 

. .  

Run 3 

0.0624 
0.2494 
0.4989 
13.28 
0.1828 

93.5 

=&@ 
24,845 
3975 

45.142 
154 
1.039 
2.03 
80 
175 
15 
0.65 
221.6 
18.8 
60 



SECTION 3 

PROCESS OPERATION 

The alfalfa dehydration plant is a 12 foot h4EC three pass dryer. The control equipment used is a single 

compartment baghouse and a 12 foot diameter cyclone. The condition for each of the test runs were the 

same. 

Table 2 summarizes the results of the process operations and Table 3 presents the process data collected 

during the testing. 

x 



Table 2 

Process Operatlon 
SUMMARY OF 

Historical Maximum Process Weight (pellets) 

Type of Fuel Normally Burned 

A p p r o d a t e  Quantity of Fuel Burned Annually 

Actual Production (pellets) 

Rated Water Production 

16,000 Ib/hr 

Natural Gas 

59300 MCF 

4.36 TF” 

25.M)O Ib/hr 

Actual Water Production 

Baghouse - 1 compartment positive pressure 

Type of Cleaning 

Clean Cycle 

9962 lbihr 

Reverse Air 

2 minute 

Average baghouse AP 

1 1  Rated H.P. I 25 H.P. 

3.3 in. H20 

Operating Volts 

Operating Amps 

” 

460 Volts 

18 amps 



Table3 
PROCESS DATA 

Hay Moisture 
% 

Scale Reading Pellet Moisture 
% 

/I 0845 I 57 I 255506 I 8.58 II 

09.45 

II G9:oo I 58 I 255535 I 6.42 II 

60 255600 6.37 

I1 09: 15 I 60.5 I 255557 I 6.26 II 

II 10W 61.5 256627 5.88 I 

59 255718 

IIr 101s I 59.5 I 255648 I 5.70 II 

11:15 

II 10:30 I 62 I 255668 I 6.37 I1 

56 255745 <5.00 

II 1045 I 58 I 255695 I 6.16 II 

11:30 255768 C5.W I 

15:m 

15:15 

IF 11:45 I 

31.0 256143 6.90 

35.6 256116 7.70 

I 255791 I 5.68 II 
II 14:lS I 385 I 256055 I 6.77 II 
I1 1 4 3  I 375 I 256090 I 553 II 
I1 1445 I 37.9 I 256115 I 6.72 II 



e SECI'ION 4 

SAMPLING AND A N f i Y T I C f i  PROCEDURES 

Particulates 

EPA Methods 1 4  were used for the determination of traverse point locations,velocities and flows of stack 

gas, oxygen, carbon dioxide, and moisture. The particulate sampling and recovery of the samples were 

done according to EPA Method 5 recovery procedures. 

Figure 1 shows a schematic of the sampling train. 

Figure 2 shows a schematic of the stack and traverse locations. 

a 



a 

a 

c 

a 



Stack dimensions - Gothenburg Feed Products Co. 

Inside diameter 42" 
, Portlength 3" 

Sampling Port Loeation 

8 Diameters upstream from disturbance 
2 Diameters downstream from disturbance 

K + jij+4 
\ 

. 

Traverse Point Loeations 
(Excluding Port Length) 

1. 1.8" 4. 2 9 9  
2. 6.1" 5. 35.9n 
3. 12.4" 6. 40.2" 

,- 

Figure 2 



APPENDIX A 

EXAMPLE CALCULATIONS 

.. 

x 



NOMENCLATURE 

Equation 
No. 

1 Vi 
Vf 
Vm 

- 

2 Pb 
A%' 
T m ,  
Vm, 

VWSA 

% H 2 0  

3 VlC 

4 Mf 

5 % co, 
% 0, 
% co 
% N2 
Md 

7 

8 

9 

10 

11 

12 

13 

14 

Ms 

ei 
Dn 
APS 
Ts 
Vm, 

Ps 
pg 
APS, 
Ts., 
v s  
e 
% I  

ID 
As 

Qs 

m. 

Descrivtion 

Initial meter reading 
Final meter reading 
Volume meter, actual 

Barometric pressure 
Average arfice pressure drop 
Average meter temperature 
Volume meter, standard conditions 
Total moisture collected 
Volume of water vapor collected, 

standard conditions 
Percent moisture by volume 

Mole fraction of dry gas 

Peroent carbon dioxide by volume, dry 
Percent oxygen by volume, dry 
Percent carbon monoxide by volume, dry 
Percent nitrogen by volume, dry 
Molecular weight, dry stack gas 

Molecular weight, stack gas 

Sampling time interval 
Diameter of nozzle 
Velocity head of S pitot 
Temperature of stack gas 
Volume of meter per sampling interval 

Stack pressure, absolute 
Stack gas pressure 
Average velocity head of S pitot 
Average temperature of stack gas 
Average stack gas velocity 
Total time of test 
Peroent isokinetic 

Inside diameter of stack 
Area of stack 

Stack flow rate, dry standard conditions 

Total particulate matter collected 
Concentration of particulate collected, 

dry basis, standard conditions 

- UNtS 

dcf 
dcf 
dcf 

in. Hg 
in. H,O 
OF 
dscf 

Ibflb-mole 

Ibflb-mole 

minutes 
inches 
in. H1O 
O F  

ft3 

in. Hg 
in. H,O 
in. H20 
O F  

minutes 
fpm 

inches 
in1 

dscfm 

mg 
grldscf 



15 cs,(corr 7% 0,) Concentration of particulate collected, grldscf 
dry basis standard conditions (mrr to 7% 0,) 

Cs,(corr 12% CO,) Concentration of particulate collected, grldscf 
a6 dry basis standard condition (corn to 12% CO,) 

17 cs, Concentration of particulate collected, prlacf 

18 EP 

actual conditions 

Particulate emission rate Ibhr 

e 

" 

e 



2. 

3. 

4. 

5. 

6. 

e 7. 
a. 

9. 

10. 

11. 

PARTICULATE CALCULATION EQUATIONS 

v, = I$- v, 

V- = 0.0471(V,J 

loo - %H,O 
100 L. 

% N2 3 100 - (%C02 + %02 + %CO) 

Md (%C02 x 0.44) + (%O, x 0.32) + (%A!, + %CO x 0.28) 

M, = (M,, x M> + 18(1 - M> 

PI P, = Pb + - 
13.6 



16. E, = O.OOS57(C&(QJ 



APPENDIX B 

COMPUTER FORMS 

... . .. 

x 



FILE NAME - GOTHENBURG.Rl 
RUN # - GOTHENBURG RUN 1 
LOCATION - DRYER STACK 
DATE-- AUGUST 31, 1993 
PROJECT # - 411922 
initial Meter Volume (Cubic Feet)= 605.520 
Final Meter Volume (Cubic Feet)= 646.069 
Meter Factor= 1.019 
Final ~eak Rate (cu ft/min)= 0.013 
Net Meter volume (cubic Feet)= 41.319 
Gas Volume ( D r y  Standard Cubrc Feet)= 38.891 

jarometric Pressure (in Hg)= 
Static Pressure (Inches HZO)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Averaae Meter Temuerature (F)= , ,  
Average Delta H (in HZO)= 
Average Delta P (in HZO)= 
Average Stack Temperature (F)= 

3ry Molecular Weight= 
Wet Molecular Weight= 

27.79 
0.65 

18.0 
1.5 

203.5 
19.8 

63 
1.48 
1.041 
162 

28.96 
26.79 

Average Square Root of Delta P (in H20)= 1.0191 
% Isokinetic= 81.9 

Pitot coefficient= a 3amDlins Time /Minutes)= - 
Nozile hameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 

.. . 
.:. . . . ... . 

. .  . .  . 

0.84 
60.0 

0.239 
42.0 
42.0 

PROG.=VER 06/27/89 
09-29-1993 10:52:26 

Circular Stack’ 
Stack Area (Square Feet)= 9.62 

Stack Velocity (Actual, Feet/min)= 4,008 
Flow Rate (Actual, cubic ft/min)= 38,559 
Flow rate (Standard, Wet, Cubic ft/min)= 30,478 
Flow Rate (Standard, Dry, Cubic ft/min)= 24,452 

Particulate Loading - Front Half 
Particulate Weight ( g ) =  0.1883 Corr. to 7% 02 L 12% Co2 
Particulate Loading, Dry Std. (gr/scf)= 0.0746 0.3480 0.5965 
Particulate Loading, Actual (gr/cu ft)= 0.0473 
Emission Rate (lb/hr)= 15.62 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight ( g ) =  0.2506 
Particulate Loading, Dry Std. (gr/scf)= 0.0992 : 
Particulate Loading, Actual (gr/cu ft)= 0.0629 

Percent Impinger Catch= 24.9 
Emission Rate (lb/hr)= I 20.80 

.. 

0.4631 0.7939 



0 

e 

.... .:. ..:. :.: ...,. . . ,..: . . . .:. . . .  
.. . . .  .::. . . . .  . .  

* * METRIC UNITS * * 
FILE NAME - GOTHENBURG.Rl 
RUN # - GOTHENBURG RUN 1 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cublc Meters)= 
;as Volume (Dry Standard Cubic Meters)= 

Meter Factor= ..____ 
Final Leak Rate (cu m/min)= 

ume (Cubic Meters)= 
ers)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm HZO)= 
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm)= 
Stack Axis #1 (Meters)= 
Stack Axis # 2  (Meters)= 
Circular Stack’ 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 
Particulate Weight ( g ) =  
Particulate Loading, Dry Std. (mg/cu m)= 
Particulate Loading, Actual (mg/cu m)= 
Emission Rate (kg/hr)= 

17.146 
18.294 
1.019 
0.0004 
1.170 
1.101 

706 
17 

18.0 
1.5 

203.5 
19.8 

17 
37.7 
26.4 
72 

28.96 
26.79 

5.1360 
81.9 

0.84 
60.0 
6.07 
1.067 
1.067 

0.894 

1,222 
1,092 

863 
692 

0.1883 
171.0 
108.4 
7.09 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight ( g ) =  0.3 
Particulate Loading, Dry,Std. (mg/cu m)= 227.6 
Particulate Loading, Actual (mg/cu m)= 144.3 

Percent Impinger Catch= 24.9 
Emission Rate (kg/hr)= ., 9.44 

PROG.=VER 06/27/89 
09-29-1993 10:52:27 

Corr. to 7% 02 & 12% c02 
797.9 1367.9 

1062.0 1820.6 

e 



FILE NAME - GOTHENBURG.Rl 
RUN # - GOTHENBURG RUN 1 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 
PROJECT # - 411922 

PROG.=VER 06/27/89 
09-29-1993 10:52:28 

Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Fraction 

DRY CATCH 
FILTER 

Fraction 

Delta P Delta H Stack T Meter T 
~~ 

(in. H20) (in. HZO) (F) In(F) Out(F) 
1.000 1.80 150 53 52 
1.000 1.50 159 56 53 
1.000 1.30 165 59 55 
0.980 1.50 158 62 56 
0.990 1.40 163 64 58 
0.950 1.10 167 66 59 
1.300 2.60 142 65 61 
1.200 1.30 172 70 63 
1.100 1.40 165 71 64 
1.000 1.20 i68 73 66 
0.990 1.30 166 74 67 
0.980 1.40 163 75 67 

Final Ut. Tare Ut. Blank Wt. Net Ut. 
(9) 

0.0000 
31.7829 31.6539 -0.0003 0.1293 

(9) 
0.0000 

(4) (9)  
0.0000 0.0000 

Final Ut. Tare Wt. Vol. Net Ut. 
(9) 

0.0590 PROBE RINSE 76.3760 76.3159 140.0 
INPINGERS 317.1218 317.0576 200.0 0.0623 
Probe Rinse Blank (mg/ml)= 0.0080 High Acetone Blank - Limit .0079 
Impinger Blank ( m g / r n l ) =  0.0095 

(9) (9) (ml) 

, .. 
. . . .: .:. . 

:. . .  
. .  . . .  ; . . . .  .. ... .. . .:. . . .  . .  

.. . ... . .  
. ~ . .  ... . .. 



a 

e 

. .  . .  . . . . .  
. . . .  . 
. .  : ......,._: :..:.j.::,..: .: . .  : . .  .... .. .. . 

. .. . , . . .  :. ..:. . ... 
. .  

FILE NAME - GOTHENBURG-R2 
RUN # - GOTHENBURG.R2 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 
PROJECT # - 411922 
Initial Meter Volume [Cubic Feet)= 
Final Meter Volume (Cdic Feet)=‘ 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in ~20j= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

PROG.=VER 06/27/89 
09-28-1993 16:11:06 

646.345 

1.019 
0.009 
44 .a77 
41.343 

27.79 
0.65 

690.385 

18.0 
1.5 

265.7 
23.2 

75 
1.69 
1.032 
183 

28.96 
26.41 

Average Square Root of Delta P (in H2O)= 1.0149 
% Isokinetic= 92.3 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

0.84 
60.0 
0.239 
42.0 
42.0 

9.62 

4,090 
39,350 
30,048 
23,066 

0.3865 Corr. to 7% 02 L 12% C02 
0.1440 0.6719 1.1518 
0.0844 
28.46 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (q)= 0.5883 
Particulate Loaciing, Dry Std. (gr/scf)= 0.2192 1.0227 1.7532 
Particulate Loading, Actyal (gr/cu ft)= 0.1284 
Emission Rate (lb/hr)= ” 43.32’ 
Percent Impinger Catch=. 34.3 



* * METRIC UNITS * * 
FILE NAME - GOTHENBURG.R2 
RUN # - GOTHENBURG.R2 

e 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 
.PROJECT # - 411922 
Initia1,Meter Volume (Cubic Meters)= 18.302' 
Final Meter Volume (Cubic Meters)= 19.549 
~ ~~ ~ 

Meter Factor= 
Final Leak Rate (cu m/min)= 

1.019 
0.0003 

Net Meter volume (cubic Meters)= 1.271 
Gas Volume (Dry Standard Cubic Meters)= 1.171 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H2O)= 

706 
17 

Percent Oxygen= 18.0 
Percent Carbon Dioxide= 1.5 
Moisture Collected (ml)= 265.7 
Percent Water= 23.2 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H2O)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= a - 
Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m ) =  
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Circular Stack 
Stack Area (Square Meters)= 

24 
43.0 
26.2 
84 

28.96 
26.41 

5.1151 
92.3 

0.84 
60.0 

~~ . 
6.07 
1.067 
1.067 

0.894 

PROG.=VER 06/27/89 
09-28-1993 16:11:07 

Stack Velocity (Actual, m/min)= 1,247 
. .  . .  ...<.  low rate (Actual, cubic m/min)= 1,114 

.. .. ... . .  ... : :.:. .. . Flow rate (Standard, Wet, Cubic m/min)= 851 
653 . . . . .  . ... . Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.3865 Corr. to 7% 02 & 12% c02 
Particulate Loading, Dry Std. (mg/cu m)= 330.2 1540.8 2641.4 
Particulate Loading, Actual (mg/cu m)= 193.5 
Emission Rate (kg/hr)= 12.92 

. . .  . . 
. . . . , ...: ..:. : 
. . ..: . .. . . 

..,. . . .  .,... , 

. .  

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.6 
Particulate Loading, Dry,Std. (mg/cu m)= 502.6 
Particulate Loading, Actual (mg/cu m)= 294.5 
Emission Rate (kg/hr)= 19.67 
Percent Impinger Catch;' 34.3 

2345.3 4020.5 



a 

. .  . .  ~. 
. . . .  . . . . . . . . . . .  ................. .......... . . . . . . .  . .  

. .  . .  
. .  . .  . . .  ... . .  : .  

FILE NAME - GOTHENBURG.R2 
WIN 4 - GOTHENBLlRG.R2 

~~~~~~ - .- -. ,, 
LOCATION - DRYER STACK 
DATE - AUGUST 3 1 ,  1993 
PROJECT # - 411922 

Point # 

1 
2 
3 

9 
1 0  
11 
1 2  

Delta P 
(in. H20) 

1.000 
1.000 
1.000 -. ~ ~ ~ 

0.980 
0.990 
0.950 
1.100 
1.200 
1.200 
1.000 
1.000 
0.960 

Delta H 
(in. H20) 

1 . 6 0  
1 . 6 0  
1 .70  
1 . 6 0  
1.60 
1 .60  
1 .80  
2.00 
2.00 
1 .60  
1 .60  
1 .60  

Stack T Meter T 
' ( F )  In('?) Out(F) 
178 73 72 
185  73 72 
1 8 1  73 7 2  
187 74 72  
i s 9  75 72 
176 75 72 
187 75 73  
180 76 74 
186 78 75  
190  78 75  
184 79 75  
i 7 7  79 76 

PROG.=VER 06/27/89 
09-28-1993 16:11:07 

Fraction Final Ut. Tare Ut. Blank Wt. Net Ut. 

0.0000 
FILTER 45.8222 45.5358 -0.0003 0.2867 

Fraction Final Ut. Tare Ut. Vol. Net Ut. 

(9) (9) 
0 .oooo (9) 

0.0000 
(9) 

DRY CATCH 0.0000 

(9) (4) (ml) (9) 
IMPINGERS 321.5349 321.3312 200.0 0.2018 

0.0998 PROBE RINSE 68.3028 68.2018 150.0 

Probe Rinse Blank (mg/ml)= 0.0080 High Acetone Blank - Limit .0079 
Impinger Blank (mg/ml)= 0.0095 

. . .  



FILE NAME - GOTHENBURG.R3 
RUN # - GOTHENBURG.R3 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H201- 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis 81 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack' 
Stack Area (Square Feet)= 

PROG.=VER 06/27/89 
09-28-1993 16:11:44 

690.543 
739.070 
1.019 
0.005 
49.449 
45.142 

27.79 
0.65 

17.5 
1.5 

221.6 
18.8 

a0 
2 . 0 3  
1.039 
154 

28.94 
26.89 

1.0186 
93.5 

0.84 
60.0 
0.239 
42.0 
4 2 . 0  

9.62 

Stack Velocity (Actual, Feet/min)= 3,975 
Flow Rate (Actual, Cubic ft/min)= 38,248 

. ,... ... . . .  ' . .  Flow rate (Standard, Wet, Cubic ft/min)= 30,590 
Flow Rate (Standard, Dry, Cubic ft/rnin)= 24,845 .. .., . .  . .  

..:. :,:.:..:.;.-. ' '. 
~ i.. :.: .:' ~ . -. , ,. ,:. .- 

Particulate Loading - Front Half 
Particulate Weight ( g ) =  0.1828 Corr. to 7% 0 2  & 12% c02 
Particulate Loading, Dry Std. (gr/scf)= 0.0624 0.2494 0.4989 
Particulate Loading, Actual (gr/cu ft)= 0.0405 
Emission Rate (lb/hr)= 13.28 

Particulate Loading - Total Catch Including Impingers 

Particulate Loading, Dry Std. (gr/scf)= 0.0675 0.2702 0.5404 
Particulate Loading, Actual (qr/cu ft)= 0.0439 
Emission Rate (lb/hr)= 14.38 

Particulate Weight ( g ) =  0.1980 

Percent Impinger Catch=- 7.7 



* * METRIC UNITS * * 
FILE NAME - GOTHENBLRG.R3 
RUN # - GOTHENBURG.R3 
LOCATION - DRYER STACK 
DATE - AUGUST 31, 1993 

a 

a 

PROJECT # - 411922 
Initial Meter Volume (Cubic Meters)= 19.553 
Final Meter Volume (Cubic Meters)= 20.928 . . ~ ~ ~ ~  
Meter Factor= 
Final Leak Rate (CU m/minl= 

1.019 
0.0001 

Net Meter VolWUe-(Cubic Meters)= 1.400 
Gas Volume (Dry Standard Cubic Meters)= 1.278 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

706 
17 

17.5 
1.5 

221.6 
18.8 

27 
51.6 
26.4 
68 

28.94 
26.89 

Average Square Root of Delta P (mm H20)= 5.1335 
% Isokinetic= 93.5 

Pitot coefficienf= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m ) =  
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Circular Stack 
Stack Area (Square Meters)= 

0.84 
60.0 
6.07 
1.067 
1.067 

0.894 

PROG.=VER 06/27/89 
09-28-1993 16:11:44 

Stack Velocity (Actual, m/min)= 1,212 
1,083 . .  Flow rate (Actual, Cubic m/min)= 
866 '. ..:. : . '  ;.. ::. :......... . . : .,. ... . . : Flow rate (Standard, Wet, Cubic m/min)= 

. . - . .  . .  . - . .  Flow rate (Standard, Dry, Cubic m/min)= 704 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.1828 Corr. to 7% 02 & 12% CO2 
Particulate Loading, Dry Std. (mg/cu m)= 143.0 572.0 1144.1 

Emission Rate (kg/hr)= 6.03 

. . .  ... . :  

. .  . . 

Particulate Loading, Actual (mg/cu m)= 92.9 

Particulate Loading - Total Catch Including Impingers 
Particulate Loading, Dry-Std. (mg/cu m)= 154.9 
Particulate Loading, Actual (mg/cu m)= 100.6 
Emission Rate (kg/hr)= , 6.53 

Particulate Weight ( g ) =  0.2 

Percent Impinger Catch= 7.7 

619.6 1239.2 



PROG.=VER 06/27/89 
09-28-1993 16:11:45 

Point # Delta P Delta H Stack T Meter T 

1.100 2.10 163 77 77 
76 

1 
1.000 1.90 160 76 

76 
2 

4 1.000 2.00 155 79 76 

(in. H 2 0 )  (in. H 2 0 )  (F) In(F) Out(F) 

3 1.000 1.90 161 77 

5 0.980 1.90 153 80 77 
6 0.960 1.90 151 82 78 
7 1.200 2.30 151 83 78 
R 1.200 2.40 151 83 79 - 
9 1.100 2.20 152 85 80 
10 1.000 2.00 151 a5 80 
11 0.970 1.90 152 86 81 
12 0.960 1.90 151 85 81 

Fraction 

DRY CATCH 
FILTER 

Final Wt. Tare Wt. Blank Wt. Net Wt. ' 

fa) fa) fa) fa) 
0.6600 0.0600 0.0600 0 :Ci000 
91.4028 91.2927 -0.0003 0.1104. 

. .  . .." .... . .  
.. . .. ,:: ,:..,. :...: :... . . . .  . .  . .. . .  . .  

. . . .,., . ,. . . . ... . . .  

. .  

Fraction Final Wt. Tare Wt. Vol. Net Wt. 
(9) 

0.0724 PROBE RINSE 76.3396 76.2661 140.0 
IMPINGERS 240.4431 240.4260 200.0 0.0152 
Probe Rinse Blank (mg/ml)= 0.0080 High Acetone Blank - Limit .0079 
Impinger Blank (mg/ml)= 0.0095 

(9) (9) (ml) 



a 

APPENDIX C 

PARTICULATE FIELD DATA FORMS 

” 



TRAVERSE POINT LOCATIONS 
.. 

PROJECT NO. 

O P U L V T  CPhOJh)  To 

DATE v3/-73 
SAMPLIXG LOCATION rug./ < c x  
INSIDE bF FAR WALL TO 4T 

' 
OUTSIDE OF NIPPLE (Dbmnce A) 

INSIDE OF NFAR WALL TO 
OUTSIDE OF NIPPLE ( D b b c c  8 )  3 

STACK I.D. (Dbllmec A . Dbmncc B) 2. 

NEAREST UPSTREAM DISTURBLYCE (in) 3 6D Q d,i, 
NEAREST DOWNSTRZXM DISTUREAYCE (In.) r ,  Z d k ,  
OPERXTOR &, M b L d  DRAWING OF STACK 

TRaVERSE FRACTION 
POIYT OF STACK 1.D. 

NUMBER 

7 

11 

I 
PRODCCT OF 

COLUMYS 2 AVD 3 STACK I.D. 

1 
I R-\YERSE POIST LOCATION 

FROV OLTSIDE OF XIPPLE 
DISTLVCE B 

--++--- 
I I 

Reriewcd by: Date: 



Preliminary Velocity Traverse 

Location P U P {  5 h  ck 
Stack 1.D 7 
Pitot c p  184 
Static Pressure in H,O , 6 <  
Barometer Pressure in. Hg m. @ 7 'f 
Start Time 
Stop Time 
Operators I 

b - m 5  
SCHEMATIC OF TRAVERSE POINT LAYOUT 

cyclonic now Traverse Velocity Stack I Point I Head I Temp I Determination I 
I I I I I ~ N U I I  AP I 



11635 w 83RD TERRACE 

(913) 492-1613 
Lenexa, Kansss 66215 

e FAX: (913) 492-1012 
PROJECT NO. . PROJECT LEADER 

RUNNO. ' ' CONSOLE OPERATOR'.& l!d&d -. 
D A E  - 4 3  r/9 3 LAB PERSON ?: 117% 

SAMP& T(PE' &h f! Q 
PLANT Aka m5W S h l .  - 4k?%@flh,,9 
SAMPLlNGLOCATION bflW/ ,T $9c K- 

SUPPORT PERSONNEL - I 3 *+JS 

I.% z( f 3  70 (J TOTAL SAMPLING TIME '60 
MFIERNO.  ./ ASSUM€DMOI!XURE 

UMEIUW CORD I.D. NO. fi' 
U M E U l , W A h P L E R  HOOKUP-.!- METER AH @ 

OVEN BOX NO. / BAROMETRIC PRESSLRE-.2z 77 in Hg 

PROBENO. 1' STATICPRESSURE , b <  inH,O 

METER CORRECIION FACTOR / bA 
. 

PROBE LENGTH &TYPE ff6k* RECORD DATA EVERY 5 
PITOT NO. PITOT COEFF'IWENT 3T-Y 6 
?HERhiOCOUPLE ID. NO. NOZZLE DIAM€TER i L3 9 in 

&-No. .239  STACK A X I S  #1 t 

Yj, 
A B 

C< 
A& 

I SCHEMATIC OF TRAVERSE 1 N O Z Z L E W E  &I G I 0  STACK A X I S  #2 
POINT LAYOUT 

. .. . 
RECOVERY DATA 

COMMENrS: 
REWEWED BY: 





PROJECTNO. . 418 a .? 

11635 W 83RD TERRACE 
Lenexa,Kans& 66215 

(9U) 492-1613 
FAX: (913) 492-1012 

SUPPORT PWONNEL:  ,Y,eLU$ 

U?.IBlUWAh3TLER H O O K I J P L  METER aH @ /* 8@ 
OVENBOXNO. / BAROMETRICPRESSURE 2779 inHg 

PROBE NO. 1 STAnC PRESSURE , 6S  in H,O 

MIN PROBE LENGlH & W E  3 '&& RECORD DATA EXERY 

THERMOCOUPLE I.D. NO. 1 NOZZLEDIAMETER , 2 3 7  in 

4 
PI lOT NO. PITOT COEFFICIENT ' sf 

. . 
RECOVERY DATA 

REVIEWED B Y  

. A  -. ... . . .. 



- 

- 

- 

- 

- 

- 

- 

- 
.~ ...... : 
.......... 
. . . .  .:.:c.:: 
......... 
.... ..... .::. ......... . . .  .... .......... ....... ....... 
...... ....... ..... ...... 
... :...:. - 

- I 

I 

; 
I I 

~ - .  . . . . . . .  ~.. . ~ . . . . . . . . . .  .' .......... . .  .. .. . . . . . . .  . . .  



11635 w 83RD TERRACE 
Lenexa,Kansar 66215 

(9U) 492-1613 
FAX. (913) 492-1012 

. ' PROJECT EAUER R t &ai! 
' CONSOLEOPERATOR E, (nlp5d 

* 
LAB PERSON T - r  T,*V 
SWPORTPERSONNEL ! \ T,'@s .\ ' 

METERNO. 4 ASSUMEDMOISTJXE 1 5  % 

UMBIUWSAMT'LER H O O K U P A  METER AH @ 

/ 
LltvLBILICAL CORD I.D. NO. (0 METER CORRECTION FAmOR Ld.9 

A8 (3 
OVEN BOX NO / B A R O ~ ~ C  PRESSURE 27,7 9 m H g  

PROBENO 1 STATICPRESSURE 16 LII H,O 

PROBE LENGTH & TYPE g& < RECORD DATA EVERY 

PITOT NO PITOT COE!3lUEKT 

THERMOCOWE ID. NO NOZZEDLAMETER 1 2 3 9  in 

~ O Z Z L E N O .  ,234 STACK A X I S  #1 42 
L 

NOZZLETYPE @ G ; O  S T A C K A X S R  SCHEMATIC OF TRAVERSE 
POINT LAYOUT 

. .  ... 
RECOVERY DATA 

REVIEWED B Y  

.. . 





APPENDIX D 

LABORATORY AND ANALYSIS FORMS 



11635 WEST 83RD TERRACE 
LENEXAKS 66214 

(913) 492-1613 
FAX: (913) 492-1613 e 





. . .  . . .  ... . . .. : . . . ,  . .  . .  
. .  :... :;:. . .  . . .  . . .  . 

. .  . .  

m* .' p.l.JcUc!. 
Weight unit: ,860 / grams 

. .  
Treatmenb ' . 

. .  
4 D e s i c c a t e  24 hours/6 hours between weighings 
- (ken Treated ' .  . 

Other 

... 



. . .  . . . . . . . . . . .  . . . . . . .  .,__. . ~ ,  - . .  ... - . 

. .  

. .  ., . . . . . .  . . . . . . . . .  . .  . . . . . . . . .  . .  . . . .  . . .  
. . . .  . . . .  

" fG, . .  

. . . .  
-.'> 

Weight Unik s -- ter lppe sue: 
. .  . .  

. .  &Desiccate 24 hours/6 hours beQveen weighings - OvenTreated . . 

Other - 
I ~ 

... 
... 



. . .  . . .  - 
. . .  . . .  . . . . .  . . . . .  . .  
. . ~  . .  . .  . .  

. . .  . .  

-st:, (/!A 
n d  c Weight Unit: grams rQpeandSize: $74 

I 

terTreatment: . . 
. .  - 

. .  
LDesiccate 24 hoors/6 h z r s  between weighings - OvehnPatea . . 

Balance Check 



Project NO.: . {//yy+ J .  

Beaker Sue: /%7d' : 

u 
A4Miyst: &=ry 
Weight Unit: grams 

er Treatment: 

. Other 
- a e s i c c a t e  24 hoursl6 hours between w e i w g s  
- 



A . A  I I 

1, w e r  Size: 

,; Beaker Treatment: II 
V D e s i c c a t e  24 hours/6 hours betwekn weighings 

Other - 



Beaker Treatment: 

Other 
&Desiccate 24 hours/6 hours between weighings 
- 

Weight Value(g) 

Initial Check(g) 
7/1 7 d  76 

,A$? 7977 677 ? PTP - A'? ?77-7 



APPENDIX E 

PRETEST CALIBRATIONS 



. .  .. . . .  . .  . .  
. .  . .  . ... . .  .. . , . .  . .  . . .  . .  . . .  

.. 
. .  

. .  

. .  

E 
-. 
I. 



e 

. ,.. 

CONSOLZ Fox%-- 

.<,. .. . . .  
'i: 

165 

. .  
. .  .. 



CONSOLe CA 
Project 
Date 

,IBF .TI 

Operator 
Console Number 

Final DGM Volume 

N 
411775 Orifice number 2 

AUG 16 93 Orifice K factor -5312 
RIGDON Previous Y factor 1.026 

4 

Run 1 Run 2 -* 

178.240 181.840 - 
Inital DGM Volume 174.800 * 178.400 e 

Net DGM Volume (Vm) 3.440 . 3.440 e 

. 

0 0 

In/Out DGM Temp. 
Inlet Deq. F - 

initial 
final 

Outlet Deq. F 
initial 
final 

Avg. DGM Temp Deg. F 
Time sec. 

Baro. Press., in. Hg 
Room temp., Deg. F 

initial 
final 

Orifice DH, in. H2O 

Avq.Room Temp. 
Pump Vacuum, in. Hq 

80.0 
82.0 

79.0 
80.0 
80.3 

300.0 
1.50 

28.85 

75.0 
75.0 
75.0 

15 

82.0 
83.0 

80.0 
80.0 
81.3 
300.0 
1.50 
28.85 

75.0 
75.0 
75.0 

15 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE~ 

Vcr (std) 
Vm (std) 
Y Factor 
Delta H@ 

3.313 3.313 * 
3.253 3.247 e 

1.018 1.020 
1.845 1.841 

Average Y 
Average Delta H@ 

1.019 
1.843 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria 
Percent of Avg Y 

+/- 5% criteria 
percent of final Y 

.09 
PASS 

- 0  

0 
' .65 e 

PASS 



. .  

x 

2 

. .  

, 

. . , .  . .  . .  . .  



e 

e 

OFiFICE BRACKETING 
Project 
Date 
Operator 
Orfice Number 
Orfice Y factor 

962002 Bracket Orfices: 
AUG 16 93 Orifice No. 1 4. 
RIGDON Orifice NO.l K factor . 

4 Orifice No. 2 7. 
1.019 Orifice N0.2 K factor . 

* Orfice #1 ' Orfice #2 . 
Final DGM Volume ' 184.150 . 189.170 e 

Inital DGM Volume ' 182.100 ' 185.000 
Net DGM Volume (Vm) * 2.050 4.170 . 

initial * 80.0 - 81.0 
final e 81.0 82.0 . 

Avg. DGM Temp 02.3 - 84.3 * 
Time, sec. 300.0 300.0 
Orifice DH, in. H20 -55 e 2.25 
Baro. Press., in. Hg 28.85 28.85 ' 
Room temp., Deg: F . 

initial e 75.0 75.0 
final * 75.0 - 75.0 . 

Pump Vacuum, in. Hg * 16 15 ' 
Avg. Room Temp. 75.0 - 75.0 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
0 

1.995 - 3.994 
1.927 ' 3.922 . Vcr (std) 

Vm (std) 
Y Factor (brackets) 1.035 1.019 a 

EEEEEEEEEEEEEEEEEEfEEEEEEEEEEEEEEEEEEEEEEEEEEEE& 

+/- 2% criteria 
Percent of Y 1.62 .04 PASS 0 - PASS . * 

e 



a 

a 

r.  



TWESPITOTTUBE 
CALIBRATION 

PITOT rrY 7 

Calibrator: p- hb a d, 
Date: !(SI< - 7 3  

. 
I 

Project no.: 

Probe no.: 
- 

I, I1 

'iIot Tube Assembly Level? 01 N 
'itot Tube Openings Damaged? Y /@ (If yes explain below) 

Z = A s i n Y  / @/5 in. (<V8 in.) 

W = A s i n O  in. ( < V X  in.) 

P' I $5- in. P' I ,g$L in. 

DT = - , 3 y/ in. 
Calibration Required? Y I r a /  (If yes explain be!ow) 

Comments: 

x 



a 

a 

.. 







i; ,;; .: . ' .  

.._. . .. . . .  . . .. 



- 
I 1 

=. 
N 

+I 
H 

u u 
0 
y; 
3 

. .  . .  . .  
.: . . , .  1s.. . . . . .  :. . 

. .  . .  

. . . .  . . . 

s. 



APPENDIX F 

POSTTEST CALIBRATIONS 



. .  . .  . .  
. .  

. .  . .  .. . . .  . . .  . .  . ... . . . . .  
. , .  . . . .  . . . .  , 

. .  
.. 

B&mctrr Number 

Ambient TunpcratoR 

Calibrator 

. .  

*f 
72 

;p 

.- . 
!- 

Acceptance Criteria: Difference s 0.1 inch J 

a ,  

.. 
. .  . . .  . .  



e 

... 

T Z E  Sec 



CONSOLE CALIBRATION 
Pro3 ect ~~~ 

Date- ~ 

Operator 
Console Number 

411775 Orifice number 2 
SEP 7 93 Orifice K factor .5312 
RIGDON Previous Y factor 1.019 

4 

Run1 ' R u n 2  
0 

Final DGM Volume 866.930 870.620 
Inital DGM Volume 863.500 867.200 
Net DGM Volume (Vm) ' 3.430 3.420 

* 
EEEEEEEEEEEEEEEEEEEEEEEEEEEE$EEEEEEEEEEEEEEEEEEE 

In/Out DGM Temp. 
Inlet Deq. F 

c 
e - 

initial 64.0 68.0 * 
final * 68.0 70.0 

Outlet Des. F 0 

initial e 64.0 * 64.0 ' 
final 64.0 ' 65.0 ' 

Avg. DGM Temp Deg. F 65.0 * 66.8 * 
Time, sec. 300.0 300.0 

Baro. Press., in. Hg 29.20 29.20 ' 
Orifice DH, in. H20 - 1.55 - 1.55 

Room temp., D e g :  F 
initial ' 63.0 ' 63.0 
final 63.0 ' 63.0 

Avg.Room Temp. 63.0 63.0 
Pump Vacuum, in. Hg a 15 15 

Vcr (std) 
Vm fstd) 

3.391 ' 3.391 
3.378 3.357 
1.004 1.010 
1.863 1.868 ' 

Y Facto; 
Delta H@ 

Average Y 
Average Delta H@ 

1.007 
1.865 

EEEEEEEEEEEl3EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria 
Percent of Avg Y .31 

' PASS 

1.20 - +/- 5% criteria 
Percent of final Y 

' PASS 

GRC 6/8/90 
CONSOLE CALIBRATION 

Date SEP 7 93 Orifice K factor -5312 
Project 411775 Orifice number 2 

- _ _  
Operator RIGDON Previous Y factor 1.019 
Console Number ' 4  



A - q  . T e q  . 

1 

x 

. .  

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



ORFICE BRACKETING 
Project 962002 Bracket Orfices: 
Date SEP 7 93 Orifice No. 1 4. 
Operator RIGDON Orifice NO.l K factor . 
Orfice Number 5 Orifice No. 2 7. 
Orfice Y factor 1.008 Orifice N0.2 K factor . 

Orfice #1 ' Orfice #2 e 

Final DGM Volume . 873.610 * 878.320 * 
Inital DGM Volume ' 871.500 e 874.200 a 

m 0 

Net DGM Volume (Vm) 2.110 e 4.120 a 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE~EE&EEEEEEEE 
* e 

In/Out DGM Temp. 
Inlet 

Outlet 

initial 
final 

initial 
final 

Avg. DGM Temp 
Timef Sec. 
Orifice DH, in. H20 
Baro. Press., in. Hg 
Room temp., Deg. F 

initial 
final 

Avg. Room Temp. 
Pump Vacuum, in. Hg 

.. 
70.0 
71.0 

65.0 
66.0 
68.0 
300.0 

-55 
29.20 

64.0 
64.0 
64.0 
17 

0 

71.0 
71.0 * 

* 

66.0 
66.0 ' 
6 8 . 5  ' ~~~~ 

300.0 * 
2.25 
29.20 

64.0 
64.0 
64.0 
16 e 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
n " 

2.040 a 4.085 e 

2.061 4.038 * 
Vcr (std) 
Vm (std) 
Y Factor (brackets) ' -990 1.012 * 

EEEEEEEEEEEEE$EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria 
Percent of Y 0 1.80 .36 

' PASS e PASS 

ORFICE BRACKETING 
Proi ect 
Dat;! 
Operator 
Orfice Number 
Orfice Y factor 

GRC 6/11/90 

962002 Bracket Orfices: 
SEP 7 93 Orifice No. 1 4. 
RIGDON Orifice NO.l K factor . 

5 Orifice No. 2 7. 
1.008 Orifice N0.2 K factor . 

Orfice #1 Orfice #2 
0 

Final'DGM Volume 873.610 ' 878.320 ' 
Inital DGM Volume * 871.500 874.200 ' 
Net DGM Volume (Vm) e 2.110 4.120 - 
EEEEEEEEEEEEEEEEEEEEEEEgEEEEEEEEEEEEEEEEEEEEEEEE 



..., 

c 



I 
. . . .  - . .  . .  . .  

. .  Calibrator: 

Date: 
L2 

. .  ........ -- . - -  >:. ,:_ -_._ 
; ......... ..:_ ........ ..... ........... ; ,! . '  

. . . .  . .  . .  

.... ..... :....: .c . . .  
, .  

. .  

. .  . . . . . . .  . . .  . . .  
. . -  . .  . -  

. 4.. :, 7.. 

. .  
. .  

..... . . .  ......... . . .  
.::. _i 

. . . . . . .  

.- . 

. . .  . . . . . .  - - -  , 
.:: :.. ..  

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

. . .  . . . .  . .  ..... . .  - . . .  . . . . . . . .  . . . .  
. .  . . - .  

TYPE S PITOT TUBE 
CALIBRATION 

. .  

. .  ._ 

Project no.: ' '. . 

Probe no.: 
- 

/ 

? 
! 

PITOT # 7 

Pitot Tube Assemblv Level? @N 
=Tube Openings Damaged? Y /@ @ yes explain below) 

Y =  ) O =  0 A =  ,,y?/ in. 

Z = A s i n Y  / 6)5' in. (<U8 in.) 

W = A s i n O  in. (<I./?:! in.) 

P' I 4 in. P' ?f/, " in. 
D T =  :qe/ in. 

Calibration Required? 

Comments: 

Y /@ (If yes explain below) 



.. 
. .  . -  

.'! . _ .  
.. . .  

. ~ ... . 





I 
I . 

: 

.. . 



1; .... . : ,  . " .  . 

. .... . . . . . . . . .;. . .. . . , .  

n 



e 

a 

e 

. .  
i 

T- 
i 

h 

. .  :... . . . .  



APPENDIX G 

PROCESS DATA 



. .  . . . .  
. .  . 

. .  . . . .  . 
' . . . . .  .. ... ., . . ','. . . . .  . .~ . . .  . .  . , .  . ,  

. .  . .  
. . .  . .  . .  

. .  . .  . . .  

. . .  i :  

. .  
. .. . .  . . .  . 

. .  
. .  

process Weight (dry) 

. .  

a 

Ibsihr 

/ V a A d  6 2  .s Type and Sources of Fuels Normally Burned 

Percent Moisture 

Approximate Quantities of Each of Above Fuels 
Burned Annually 

a 

% 

R e q c l i i  Capability 

Process Data Durinpl Run (Averaged) 
a 

process Weight (wet) 

How Process Weight Determined 

l b s b  

Type of Fuel Burned During Run 
3 Lh/ LCk5 

I I I 

x 

Averages of operating data taken during actual test run, unless requested otherwise 



e 
 rage oi operating dam mken during actual t a t  tu& unl- q u a l e d  othc& 







a 

a 




