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I. INTRODUCTION

On March 9, 1981, Guardian Systems, Inc., performed a
series of three particulate emission determinations on the
#4 Stack which controls emissions from the 5th and 6th coke
batteries of Alabama By Products in Tarrant City, Alabama.
E.P.A. Methods 1-5 were used to make the determinations on
both the front and back half catches. Mr. Bill Warren of
Alabama By Products supervised the plant operation during the
tests. Mr. Rick Scarborough, Mr. Jim Denton and Mr. Michael

Cusick of Guardian Systems, Inc., performed the tests.
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ITX. SAMPLING AND ANALYTICAL PROCEDURES

General

Stack temperature, pressure, range of velocity heads, and
. moisture content were determined to correctly set the nomograph
and proper nozzle size fér isokinetic sampling. The meter box
was leak checked from the pump through the orifice as outlined
in Method 5. The equipment used in this test was manufactured
by Research Appliance Corporation and was properly calibrated
before and after the tests (See Calibrations).

The stack was sampled at 48 points (12 points on 4 diameters).
Tne Sample Point Location and Stack Breeching Diagrams can be
found in Figure 1.

Sampling Techniques

The particulate determinations were made by utilizing the
sampling train in Figure 2. Initial and final leak checks of
the sampling systems and pitot lines were performed as outlined
in Method 5 and these were recorded on the data sheets. The
nozzles were calibrated before and after each test using a
micrometer and were also recorded on the data sheets.

Tne particualte samples were taken by sampling each point
for two minutes. The gases were drawn through a heated 10 foot
stainless steel lined probe. The probe heater was maintained at
the proper setting to obtain an exit temperature of 248 + 25 ©F,
(See Calibrations) The gases then passed throuéh a glass cyclone
for removing particulate matter approximately 10 microns and

greater in size, then through a glass fiber filter (Gelman, Class

/

A) of 0.3 microns retention to remove any remaining particulate
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matter. The cyclone and filter were maintained at a temperature
of 248 + 25 °F. The sample box temperatures were recorded at
each point on the data sheets.

The gases then passed through four (4) Greensburg-Smith
impingers. The first and second impingers contained 150 mill-
iliters of distilled water each, while the third was empty and
the fourth contained épproximately 220 grams of indicating silica
gel. These impingers were placed in an ice bath during the test
to maintain a maximum exit temperature from the last impinger of
68 O°F. This temperature is also recorded on the data sheets.

The clean and cool gases then entered the meter box where the
gas flow and temperature were measured (See data sheets).

Gas analysis for 0O and CO, were taken during each test
using Fyrite gas analyzers. Particulate catches were placed in
sealed petri dishes. The acetone washes of the nozzle, probe
and cyclone were combined and placed in sealed containers. For
the series of tests an acetone blank of approximately 400 mill-

~iliters was placed in a sealed container. These containers were
transported to the laboratory for analysis. In our laboratory,
the back-half train, (everything between and including the back-
half of the filter holder to the third impinger) was prepared

for analysis by first measuring the volume of liquid in the first
three impingers and then transferring the liquid to a sample
container. All parts of the back-half were rinsed with distilled
water and the rinsings were added to the same sample container.

Analysis - Front-Half

\\\h_ The filters (Gelman, Class A, without organic binder, minimii//
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99.9% retention for particles of 0.3 microns as determined by
DOP tests) were prepared for the field test by desiccating at
68 + 10 °F and ambient pressure for 24 hours and weighing at
intervals of at least six (6) hours to a constant weight (less
than 0.5 milligrams change from previous reading). Upon return
to the laboratory, the filters were again subjected to the same
procedures as outlined above. The Weights are recorded in a
bound laboratory book and were transferred to the laboratory
sheets in this report. During each weighing the filter was not
exposed to laboratory atmosphere for more than two (2) minutes
and the relative humidity of the laboratory was less than fifty
percent (50%) |

The acetone washings, along Qith the.acetoné blénk fof ﬁhe
group of tests, were evaporated to dryness in tared glass beakers.
They were then desiccated for twenty four (24) hours to a constant
weight.

The moisture content was determined for each run by measuring
the increase in the amount of water collected in the impingers
and the increase in weight of the silica gel. These weights were
combined to give the total amount of water collected.

Analysis - Back-Half

The water and water rinsings were evaporated and the residue

weighed. These results are reported under the test results section.

/
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STACK BREECHING DIAGRAM
AND SAMPLE POINT LOCATION

FOR
STACK #4
A -
149"
Sample Point Inches from Wall
X |
1l 2.8
2. 8.6
’ 3. 14.7
6o 4. 21.1
5. 28.0
6. 35.2
7 43.1
8 51.7
9. 61.4
10. 72.6
11. 86.3
12, 106.2
Figure 1 '
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Test Results
/




ITI. SUMMARY OF TEST RESULTS

The emission rate in pounds per hour are listed below.

Summary results are found in tables 1-3 while the complete

results are found immediately after.

Test # 1 2 3

Front-Half 11.96 40.61 23.47
Back-Half 6.34 32,75 11f85
Combined 18.30 73.36 35.32

Average

/
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TABLE 1

SUMMARY OF FRONT HALF TEST RESULTS

Test Number 1l 2 3

Date 3/9/81 3/9/81 3/9/81

Time 900-1110 1225-1445 1525-1745

Moisture, % 5.36 8.62 8.58

Gas Temperature,

O 398 398 398

Stack Velocity,

£f/s 9.37 8.8¢C 7.19

Volumetric Flcow,

ACFM ' 218,507 205,291 167,841

Volumetric Flow,

DSCFM 128,500 116,628 85,375

Concentration, ‘

Grains/ACF 0.006 0.023 0.016

Concentration,

Grains/DSCF 0.011 0.041 0.029

Particulate Mass

Rate, 1lbs/hr 11.96 40.61 23.47

% Isokinetic 98.25 98.24 107.56
-8~ GUARDIAN SYSTEMS INC




TABLE 2

SUMMARY OF BACK HALF TEST RESULTS

Test Number
Date
Time
Moisture, $%

Gas Temperature,
OF

Stack Velocity,
t/s

Volumetric Flow,
ACFM

Volumetric Flow,
DSCFM

Concentration,
Grains/ACF

Concentration,
Grains/DSCF

Particulate Mass
Rate, lbs/hr

¢ Isokinetic

1
3-9-81
900-1110

5.36

398

9.37

218,507

128,502

0.003

0.006

6.34

98.25

2

3-9-81

1225-1445

8.62

8.80

205,291

116,628

0.019

0.033

32.75

98.24

3

3-9-81

1525-1745

8.58

398

7.19

167,841

95,375

0.008

0.014

11.85

107.50
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TABLE 3

SUMMARY OF COMBINED TEST RESULTS

/

Test Number 1 2 3

Date 3-9-81 3-9-81 3-9-81

Time 900-1110 1225-~1445 1525-1745

Moisture, % 5.36 8.62 8.58

Gas Temperature,

OF 398 398 398

Stack Velocity,

£/s 9.37 8.80 7.19

Volumetric Flow,

ACFM 218,507 205,291 167,841

Volumetric Flow,

DSCFM 128,502 116,628 95,375

Concentration,

Grains/ACF 0.010 0.042 0.024

Concentration,

Grains/DSCF 0.017 0.073 0.043

Particulate Mass

Rate, lbs/hr 18.30 73.36 35.32

% Isokinetic 98,25 98,24 107.56
-10- GUARDIAN SYSTEMSINC
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Ve I RNT fALE Run Number

3=9=81 vo 32Date
-1 Barometric Pressure (in. Hg.)
Static Pressure (in. H,0)
96000 e 2

Time ' (minutes)
39 ¢ 8178 peter Volume (corrected)
398°00g¢.ck Temperature (°F)
7200 peter Temperature (°F)
* 5 3 Meter Pressure (in. H,0)
* 13135q. Root Velocity Pressure
28 * 30 Mg of Particulate
48 ¢ 30M of water coundeunsed
15000% On
4+00% COp
388822088 Stack Arca (F£2)
. g4 Pitot Correction Factor

Nozzle Area (Ft@)

Etack Pressure
3022 Inches Hg
T67*59 yi11imeters He
Meter Pressure
30 36 1nches Hg
7719¢15 Millimeters Hg
3¢ Meter Volume
40¢ 143 pry standard Cubic Feet

4 iater VolumIe. 137 pry Standard Cutic Meters
- 1

‘20273 Standard Cubic Feet
* 0 6 4 Standard Cubic Meters
5« VMoisture Content
¢« 0536 (Convert to % X 100)
6 » lolecular Weight Dry
2924
7 « Molecular Weight Wet
28+64
g8« Stack Velocity
937 Feet per Second

2 e g 6 Meters per Second

9« Volumetric Flow
218507 Actual Cubic Feet per Minute

103+ 1244 Actual Cubic Meters per Second
10 » Volumetric Flow

128'502.

606465
Concentration

Dry Standard Cubic Feet per Minute
Dry Standard Cubic Meters per Second

11 '
S -0 Grains per Dry Standard Cubic Foot
‘ *0109 graps per Dry Standard Cubic Meter

e Q24
. Particulate %lass gﬁate

15
Pounds per Hour

16 Volume at ho‘zz.l%
Actual Cubic Feet
€89260 pcrual Cubic Meters
1 *+93
17 Concentration
. Grains per' Actual Cubic Foot
*0064 Grams per Actual Cubic Meter
% Isokinet1c0 146
He
9825 -
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® 0 2 0 0 8 O 9 e e e e
1o BﬁC[c Hau= Run Number
3-9=81 Date
30+ 32 Barometric Pressure (in. Hg.)
=1+ 30 static Pressure (in. Hy0)
96«00 Time ' (minutes)
398178 Meter Volume (corrected)
398 00 stack Temperature (°F)
72 ¢ 00 Meter Temperature (°F)
* 53 Meter Pressure (in. H,0)
* 1 31 3q. Root Velocity Pressure
15¢00 Mg of Particulate
48« 30 M of water condensed
15¢00% 0,
4 «00% C02

388822088 ~tack Area (Ft2)
- Pitot Correction Factor

Nozzle Area (Ft)

Stack Pressure
30°¢22 1nches Hg
767°59 wi)limeters Hg

2* \Veter Pressure
3036 1nches Hg
77115 yillimeters He
3°* Meter Volume
40143 by Standard Cubic Feet
1137 Dry Standard Cutic Meters
4 » Water Volume
2273 standard Cubic Feet
* 064 Standard Cubic Meters
5 ¢ \Moisture Content
* 0536 (Convert to % X 100)
6 * lolecular Weight Dry
2924
7 » Molecular Weight Wet
28+64
8 ¢ Stack Velocity
9 ¢ 37 Feet per Second
2 * 86 Meters per Second
9 ¢ Volumetric Flow
218,507« Actual Cubic Feet per Minute
103+ 1244 Actual Cubic Meters per Second
1 0 « Volumetric Flow
128,502 ¢ Dry Standard Cubic Feet per Minute
606465 Pry St.andard Cubic Meters per Second
1 1 » Concentration - . - : - - -
«0058 Grains per Dry Standard Cubic Foot

*Q0133

15 Particulate Mass Rate

634

.Volume at Nozzle
68260
1933

Concentration
17

0034
00178

16

18 .% Isokinetic

9825

5 & e e A s a s

Grams per Dry Standard Cubic Meter

Pounds per Hour

Actual Cubic Feet
Actual Cubic Meters

Grains per'Actual Cubic Foot

Grams per Actual Cubic Meter
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Com Buwvep Run Number

1 e

Qe

10

11

15

16

17

18

30« 3 2parometric Pressure (in. Hg.)
=1 30static Pressure (in. Hy0)
96 * 00Time ' (minutes)
39 ¢ 878Meter Volume (corrected)
398 ¢ 00stack Temperature (°F)
7 2 « 0 OMeter Temperature (°F)
¢ 5 3Meter Pressure (in. H50)
e 1 315q. Root Velocity Pressure
43« 30Mg of Particulate
48 ¢ 30Ml of water coudensed
] S . O O% 02
4+ 00% CO»
38882208 aStack Area (F&2)
«8 4Pitot Correction Factor
00 128 ghozzle Area (Ft?)

Stack Pressure
302 2710ches Hg
767+ 59u11imeters Hg
Meter Pressure
30 ¢ 361Inches Hg
771+ 15Millimeters Hg
Meter Volume
40914 3ppy Standard Cubic Feet

1¢137pry Standard Cutic Meters
sater Volume

2+ 27 3Standard Cubic Feet
* 0 6 4 Standard Cubic Meters
Moisture Content
+ 0536 (Convert to % X 100)
lolecular Weight Dry
2924
Molecular Weight Wet
2B<64
Stack Velocity
9e37 Feet per Second
2486 Meters per Second
Volumetric Flow
218507 Actual Cubic Feet per Minute
10341244 Actual Cubic Meters per Second
Jolumetric Flow

126502
606465

.Concentration

Dry Standard Cubic Feet per Minute

Grains per Dry Stahdar-d Cubic Foot
‘ 8;5 6 Grams per Dry Standard Cubic Meter
JParticulate Mass Rate
1830 Pounds per Hour
Jolume at Nozzle

68260

1933
.Concentration 9

Actual Cubic Feet
Actual Cubic Meters

Grains perActual Cubic Foot

* 0098 grams per Actual Cubic Meter

% Isokineti'co 224

9825

Dry Standard Cubic Meters per Second
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3-9-31

Run Number

Date
30 3 25, ometric Pressure (in. Hg.)
=t Ostatic Pressure (in. H50)
96 * 00Time '(minutes)
36+ 606Meter Volume (corrected)
398 00stack Temperature (°F)
7 8 » 0 OMeter Temperature (°F)
* 4 2Meter Pressure (in. H,0)
¢ } 225q. Root Velocity Pressure
96« 1 OMg of Particulate
T3« Q0Ml of water condensed
15 00% 02
32¢00% CO»
388822038 gStack Area (F2)
v 84 Pitot Correction Factor
00128 8Nozzle Area (Ft2)

Stack Pressurbe 24
[ ]
Inches H
76810 €

2. Millimeters Hg
Meter Pressure
*35 Inches Hg
77089 millimeters Hg
Meter Volume
6.428 Dry Standard Cubic Feet

14032 .
Dry S
4 Water Volume ry Standard Cutic Meters

3¢ 436 Standard Cubic Feet
* 097 Standard Cubic Meters
5¢ wMoisture Content

* 0862 (Convert to % X 100)
6+ tolecular Weight Dry
2908
7+ Molecular Weight Wet
28+ 12
8+ Stack Velocity
B+ 8(Q Feet per Second
2+ 68 Meters per Second
9°* vVolumetric Flow

205291,

96«83871
10+ Volumetric Flow

116,628 -

550426
1 1 » Concentration

*0406
0929

Actual Cubic Feet per Minute
Actual Cubic Meters per Second

Dry Standard Cubic Feet per Minute
Dry Standard Cubic Meters per Second

Grains per Dry Standard Cubic Foot
Grams per Dry Standard Cubic Meter

15+ Particulate Mass Rate

40«61 Pounds per Hour

1 6 ¢« Volume at Nozzle
649+ 123 Actual Cubic Feet

1e81¢g Actual Cubic Meters
1 7 « Concentration

+ 0231 Grains per Actual Cubic Foot

« 0529 Grams per Actual Cubic Meter
18+ % Isokinetic

28«24
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2 Lhace HAs Run Number
3 -9 -B ] bate
30 ¢ 32 arometric Pressure (in. Hg.)
=1+ 10 ktatic Pressure (in. H,0)
9600 Time '(minutes)
36606 Meter Volume (corrected)
398900 stack Temperature (°F)
78 ¢ 00 Meter Temperature (°F)
» 4 2 Meter Pressure (in. HyQ)
e 122 8q. Root Velocity Pressure
77«50 Mg of Particulate
7300 Ml of water condensed
15¢00% 0o
3 00 % CO2
388822088 Stack Arca (F&2)
« g 4 Pitot Correction Factor
« 001288 Nozzle Area (Ft2)
Stack Pressure
30+ 24 1nches Hg
76810 mj11imeters Hg
Meter Pressure
3035 Inches Hg
770¢89 Millimeters Hg
3¢ Meter Volume |
36 %428 Dry Standard Cubic Feet
. 1+032 Dry Standard Cutic Meters
4« Water Volume
3¢ 4 36 Standard Cubic Feet
¢« 097 Standard Cubic Meters
5+ NMoisture Content
s0B8672 (Convert to % X 100)
6 o Dlolecular Weight Dry

2908
7 » Molecular Weight Wet

2812
8 « Stack Velocity _
880 Feet per Second
2:68 Meters per Second
9 e Volumetric Flow
205291 Actual Cub%c Feet per Minute
96+8871 Actual Cubic Meters per Second
10+ Volumetric Flow
Dry Standard Cubic Feet per Minute

116628« cubic M s g
_ 55+0426 DFY Standard Cubic Meters per Secon
11 Concentration
“e0328 Grains per Dry Standard Cubic Foot

07¢ Grams per Dry Standard Cubic Meter
15 Particulate Mass.o Rate
32475 Pounds per Hour
16+ Vvolume at Nozzle
' Actual Cubic Feet

64+123 Actual Cubic Meters

1o
17 Conc:eni‘,r'at.io%1 6

*0186
% Isokine’t?c" 26

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter
18-+

9824
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2. Compmeo Run Number
3=9=31 bate
30+ 32 [Barometric Pressure (in. Hg.)
=1+ 10 static Pressure (in. H,0)
96 ¢ 00 Time ' (minutes)
36606 Meter Volume (corrected)
398 ¢ 00 Stack Temperature (°F)
76+ 00 Meter Temperature (°F)
* 4 2 Meter Pressure (in. H50)
*» 122 8q. Root Velocity Pressure
17360 (Mg of Particulate
73¢00 Ml of water condensed
15«00 % 0»
3«00 % COp
388+8220848 <tack Area (F&2)
. 54 FPitot Correction Factor
L «0012gg Nozzle Area (Ft<)
1. Stack Pressjuse o
e 24

768.101nchesﬁg

Millimeters Hg
Meter Pressure
5035 Inches Hg
; 770°¢89 yillimeters Hg
L ]

Meter Volume
362428

1032
4 « Water Volume

3436 standard Cubic Feet
* 09 7 standard Cubic Meters
5+ \Moisture Content
*0862 (Convert to % X 100)
6 * l}olecular Weight Dry
29+08
7 » Molecular Weight Wet
28+ 12
8 » Stack Velocity
8+ 80 Feet per Second
2 ¢ 68 Meters per Second
9+ Volumetric Flow
205,291+ Actual Cubic Feet per Minute
96 «8871 Actual Cubic Meters per Second
10 « Volumetric Flow
116,628+ Dry Standard Cubic Feet per Minute
55.042¢ Dry Standard Cubic Meters per Second
1 1 « Concentration
« 0.7 34 Grains per Dry Staqdf':lrd Cubic Foot
1679 Grams per Dry Standard Cubic Meter
1 5 « Particulate Mass Rate
73 . 3¢ Pounds per Hour
1 6 « Volume at Nozzle

64123
1816
1 7 « Concentration
*0417
954

Dry Standard Cubic Feet
Dry Standard Cutbtic Meters

Actual Cubic Feet
Actual Cubic Meters

Grains per Actual Cubic Foot
Grams per Actual Cubic Meter

. .*0
18 % Isokinetic

9824
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3e FEONT HAF Run Number
3-9-81 bate
30 32 Barometric Pressure (in. Hg.)
=1+ 20 gtatic Pressure (in. H,0)
96+ 00 Time ' (minutes)
322907 Meter Volume (corrected)
398400 gtack Temperature (°F)
80+ 00 Meter Temperature (°F)
* 29 Meter Pressure (in. H50)
* 10 sq. Root Velocity Pressure
. 60+ 80 Mg of Particulate
65«00 M of water condensed
15009, 05
400 % co,
388¢322088 Stack Area (Ft)
* 8 4 Pitot Correction Factor
«00128g Nozzle Area (Ft2)

...... - - -

Stack Pressure
3023

Inches Hg
2. 767284 yi1limeters He
Feter Pressure
034 11ches Hg
3. 77064 yijlimeters Hg

Meter Volume
24616 .y Standard Cubic Feet

+ 924 .
D Standard Cutic Meters
4+ yater Volume ry standar

32060 standard Cubic Feet
* 087 standard Cubic Meters
5* \Noisture Content
*0858 (Convert to % X 100)
6+ polecular Weight Dry
29«24
7+ Molecular Weight Wet
28428
B8 * Stack Velocity
7«19 Feet per Second
2«19 Meters per Second
9+ vVolumetric Flow
167,841+ Actual Cubic Feet per Minute
79«2126 Actual Cubic Meters per Second
10+ Volumetric Flow
95375. Dry Standard Cubic Feet per Minute
45%5e0122 Dry Standard Cubic Meters per Seccnd

11+ Concentration _
o a0 GrainS per Dry Standard Cubic Foot
«0ggq Orams per Dry Standard Cubic Meter

1 5+« Particulate Mass Rate

23647 Pounds per Hour
16+ Volume at Nozzle

57e399 Actual Cubic Feet
14625 Actual Cubic Meters

17+« CGConcentration

0163

*0373
18+ % Isokinetic

10756

e

Grains per'Actual Cubic Foot
Grams per Actual Cubic Meter
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3. Bk HoF Run Number
3=9=81 Date
30 32 papometric Pressure (in. Hg.)
=1°+20 gtatic Pressure (in. Hy0)
96+ 00 Time '(minutes)
32907 Meter Volume (corrected)
398+ 00 stack Temperature (°F)
80 ¢ 00 Meter Temperature (°F)
* 29 Meter Pressure (in. H,0)
* 10 gq. Root Velocity Pressure
3070 Mg of Particulate
65+ 00 M of water condensed
15¢00% 05
4009 O
388822088 Stack Arca (Ft)
» 8§ 4 Pitot Correction Factor

---------

Stack Pressure
3023

Inches H
16784 0o 8

Millimeters Hg
Meter Pressure
3034
77 Inches Hg
O¢64 viriimeters Hg

Meter Volume
. 326168

e 924
4 o yater Volume

34060 standard Cubic Feet
* 087 standard Cubic Meters
5* Moisture Content
*0858 (Convert to % X 100)
6 * \)olecular Weight Dry
2924
T+ Molecular Weight Wet
2828
8 ¢ Stack Velocity
719 Feet per Second
2 ¢ 19 Meters per Second
9+ Volumetric Flow
167,84 1+« Actual Cubic Feet per Minute
792126 Actual Cubic Meters per Second
1 0 » Volumetric Flow
95,375 ¢ Dry Standard Cubic Feet per Minute
450122 Dry Standard Cubic Meters per Second

1 1 « Concentration
+ 0145 Grains per Dry Standard Cubic Foot

c0332 Grams per Dry Standard Cubic Meter '
15 « Particulate Mass Rate
11865 Pounds per Hour

16 ¢ Volume at Nozzle
57¢3299 Actual Cubic Feet
14625 Actual Cubic Meters

1 7 » Goncentration
e0082 Grains per-Actual Cubic Foot
.0188 Grams per Actual Cubic Meter

1 g+ * Isokinetic
10756
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Dry Standard Cubic Feet
Dry Standard Cutic Meters
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. Compwe
3 Buikp Run Number
>=9-81 Date
3? °32 Barometric Pressure (in. Hg.)
- Static Pressure (in. H0)
96001 (minutes)
32907

1 e

1

10

LI

15

16

17

18

Meter Volume (corrected)
398+ 00 gtack Temperature (°F)
80 ¢ 00 meter Temperature (°F)
* 29 Meter Pressure (in. H50)
* 10 5q. Root Velocity Pressure
9150 Mg of Particulate
65¢00M of water condensed
1500 % 05
44004 o
383822088 Stack Area (Ft2)
¢ § 4 Pitot Correction Factor
e 001288 Nozzle Area (Ft2)

Stack Press3ur'e

23 Inches Hg

767-84 Millimeters Hg
Meter Pressure
3034 Inches Hg
77064 vi))ineters Hg
Meter Volume
32616 pry Standard Cubic Feet
* 924 py Standard Cutic Meters
Water Volume
3+ 060 standard Cubic Feet
* 087 Standard Cubic Meters
Moisture Content
+0858 (Convert to % X 100)
}olecular Weight Dry
29924
Molecular Weight Wet
2828
Stack Velocity
7 « 1 9 Feet per Second
2419 Meters per Second
Volumetric Flow
167,861 Actual Cubic Feet per Minute
79« 2126 Actual Cubic Meters per Second

, Volumetric Flow

Dry Standard Cubic Feet per Minute

95,375 )
Dry Standard Cubic Meters per Second

450122
R Concentration

c0432 Grains per Dry Standard Cubic Foot

Grams per Dry Standard Cubic Meter

«09
.Par-t.iculat.e Mass Rate
36,30 Pounds per Hour
.Volume at Nozzle
Actual Cubic Feet

57399 pctual Cubic Meters

. Goncentr‘ati!or.'n 625

* 0245
0561

Grains per-Actual Cubic Foot
Grams per Actual Cubic Meter

% Isokinetic
L ]

10756




//’r NOMENCLATURE

ACF - Actual Cubic Feel

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS - Actual Cubic Meters per second

An - Cross sectional area of nozzle, (ftz)
As - Area of Stack, (ft2)

Bws - Water vapor in the gas stream, proportion by volume
(dimensionless)

Ca - Acetone blank residue concentration, mg/g

Cy - Particulate Concentration, ACF

CFM - Cubic feet per minute

Cp - Pitot tube coefficient, (dimensionless)

¢, - Particulate Concentration, grains/DSCF

to standard conditions, 1b/DSCF

C - Particulate concentration (cs ad justed to 12% excess air),
grains/DSCF

Cgo = Particulate concentration f(cg adjusted to 50% excess airl,
grains/DSCF

DSCF - Dry Standard Cubic Feet

DSCFM - Dry Standard Cubic Feet per minute
DSCM - Dry Standard Cubic Meters

DSCMS -~ Dry Standard Cubic Meters per second

EA - Excess Air, %

I - Isokinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85.49 (1b/1lb-mole) (in. Hg) | 172
(°R) (in. H,0)

_/

~20- GUARDIAN SYSTEMS INc

l 0502 - Concentration of sulfur dioxide (dry pasis) corrected




La

Li

Lp

Ma

Mad

Mn

Ms

Mw -
AP -
Pa -
Pbar
Pg -
Pm -

PMR

Pstd

Qa -

SCF

N

R - Ideal gas constant6 0.06236 mm Hg - m
(21.85 in. Hg-ft3/°R-1b-mole)

tm - Average Temperature of meter,

tS - Average Temperature of stack,

NOMENCLATURE ~ continued

Maximum acceptable leakage rate for either a pretest

leak check or for a leak check following a component

change; equal to 0,02.CFM or 4 percent of the average
sampling rate, whichever is less.

Individual leakage rate observed during the leak check

conducted prior to the m"ithw component change
(i = 1,2,3,.001‘1), CFM-

Leakage rate observed during the post test leak check,

ft3/min, (cfm).

Mass of residue of acetone after evaporation, mg.
Molecular weight of stack gas; dry basis, 1lb/lb-mole.
Total amount of particulate matter collected, mg.

Molecular weight of stack gas; wet basis, lb/lb-mole.

Molecular weight of water, 18.0 g/g-mole (18.01 1lb/lb-mole)

Velocity head of stack gas, in. H20

Density of acetone, mg/ml

- Barometric pressure at the sampling site, in., Hg
Stack static pressure, in. HZO

Meter pressure, in. Hg

- Particulate Mass Rate, lbs per hour

Ps - Absolute stack pressure, in. Hg

- Standard absolute pressure, 29.92 in. Hg

Pw - Density of water, 0.9982 g/ml (0.002201 1lb/ml)

Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

3/OK-g-mole

- Standard Cubic Foot

ta - Ambient Temperature, °F

°p

°f

_/
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NOMENCLATURE - continued ﬁ\\\

o)

tstd - Standard Temperature, 68°F

NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml
Vaw - Volume of acetone used in wash, ml

Vic - Total volume of liquid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vme = Volume of gas sample, corrected for leak, ACF

Vm(std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

VYn - Volume collected at stack conditions through nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vw(std) - Volume of water in the gas sample, correcfed to
standard conditions, SCF

Wa - Weight of residue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensionless)

AH - Average pressure differential across the calibrated orifice,
in. H,O
2
AH = Value of AH measured for a specific orifice when operated
under the following conditions: 0.75 cfm of dry air
(M.W. = 29) at 68°F, 29.92 in. Hg.

VAP « Average of the square rosts of the velocity pressure,
in. H20
© ~ Total sampling time, min.
@1 - Sampling time interval from the beginning of a run
until the first component change, min.

O. - Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min.

Op - Sampling time interval from the final (nth) component
change until the end of the sampling run, min,

%COZ’ %02, %N2’ %CO - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/
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/ EQUATIONS \

] bar —_—

m bar

ﬁbar‘ + AH

3 v _ Tstd 13.6
. m(std) ~ m Tm Pstd

0.04707 V

4, Vw(std) lc

5. B = Vw(std)

ws
Vm(std) v

w(std)
= 0.44 (%COE) + 0.32 (%02) + 0.28 (%N2 + %C0)

s Md (1 - Bws) + 18(Bws)

2
=
it

8. v - KC

8 P'p (/Ap) ave. T
<3
- M P
a (vs) (As) (60)
P
528 [
10. Q_ = Q. (1 =B __) { ) )
s a WS Ts 29.92
1. o, = [ 0154 (Mn/Vmstd)]
%0, - 0.5 %CO S
12. EA = 2 100
0.264 %N, (%0, - 0.5 %CO)
C
13, s
[ (1.5)(%0,) = 0.133(%N,) - 0.75 (%CO) :|
21

14

% co,

AN J
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EQUATIONS ~ continued ﬂ\\\

60
15. PMR = (CS)(QS) (_'-7_0-66_)
T In —_
16. V. = "s (0.002669)(V, ) + (P + )
n T 1¢ Tm bar T3 6

17. Ca = (0.0154)(Mn) /Vn
18. I =100V
n
60 @ v_ An
s
19. VmC = Vm - (Lp - La) 0
20, W_ = Ca Vaw p
a a

N /
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l ‘ FIELD DATA SHEET
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GUARDIAN SYSTEMS ...

2809 Central Avenue-
Birmingham, Alabama FsSS09
271850

205/

Run Number /

Date F-9- &/

Location_ABC,  s7icu # ¢

Amount liquid lost during transport NovE.
Acetone blank volume, ml 40O

Acetone wash volume, ml /25"

Acetone blank concentration, mg/mg 6.3 X0 -7
Acetone wash blank, mg O. 2

Probe and Cyclone Wash (mg)

Filter Collections (mg)

Filter #___£-/7 Dish # A
Gross 26F. o Gross /35 3000 g
Tare 2573.0 Tare /82 G§7 y
Net /8, )£ Acetone Blank ./
Net 12,9
Total Particulate Capture 253 mg.
Water Silica Gel
Final 370 Final 27/.0
Initial JFo © Initial 2¢ 2,
Net . +0 Net CP\_’)
Total Water 6‘{3

moproved By ﬁé/

/
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GUARDIAN SYSTEMS . \

2809 Cantral Avanue-
Birmingham, Alabama IS200
2ES/879-1850

Bacpe 1

Run Number /

Date 3""/;-'8’/

Location R0

2SIk A

Amount liquid lost during transport

Acetone blank volume, ml

oy €

200

Acetone wash volume, ml

Y0

Acetone blank concentration, mg/mg

. 2

Acetone wash blank, mg

Filter Collections (mg)

Filter # Dish # Z-
Gross Gross F26c58 S
Tare Tare £/ 950 L
Net Acetone Blank —.3
Net /S0
Total Particulate Capture /50 mg.

Probe and Cyclone Wash (mg)

Water Silica Gel
Final Final
Initial Initial
Net . Net

Total Water

rooroved By 4’//

-28-
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GUARDIAN SYSTEMS ...

2009 Cantrol Avenua-

Birmingham, Alsbama 352039
205/87/21850

Run Number 2

Date S35/

Location_ ARC SZkes¥

Amount liquid lost during transport SUen =
Acetone blank volume, ml éﬁg(}

Acetone wash volume, ml 200

Acetone blank concentration, mg/mg é .37 X0 -7
Acetone wash blank, mg .2

Filter Collections (mq)

Filter #_ Q=) N2
Gross St2.5

Tare SO%. 7

Net 526

Total Particulate Capture

Probe and Cyclone Wash (mg)

Dish # &

Gross /9"/3_3;:0.5

Tare ‘YY 336,7

Acetone Blank -~ . /
Net H3. 85

./ ng.

Water Silica Gel
Final 65 Final 2693
Initial 300 Initial 25¢. 3
Net . 65 Net F. O
Total Water 73- O

Roproved By

/
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GUARDIAN SYSTEMS ...

2809 Cantral Avenue:
Birmingham, Alsbama 35209
1850

BAce HAF |

Run Number 2

Date S~ Z '5:'/

Location_ARC Stk #4

Amount liquid lost during transport dyé'd &
Acetone blank volume, ml 200

Acetone wash volume, ml

S6 5~

Acetone wash blank, mg

Acetone blank concentration, mg/mg

0. 2

Filter Collections (mg)

Filter #

Gross

Tare

Net

Total Particulate Capture

Probe and Cyclone Wash (mg)

Dish # L,1 _
72675
Tare 7?é00- é

—.

Gross

Acetone Blank

Net 27¢

—

Z2S mg.

Water

Final

Initial

Net .

Total Water

Final

Initial

Net

Reproved By

/
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FIELD DATA SHEET

... ivc e 3 GUARDIAN .5
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GUARDIAN SYSTEMS .. \

2803 Central Avenua-
Birmingham, Alabama 35209
205/879-1050

Run Number 3
Date 3—' 9’ f_/
Location /%Y fm#¢

Amount liquid lost during transport A/é//Q
Acetone blank volume, ml 4’)0
Acetone wash volume, ml /70

Acetone blank concentration, mg/mg 5 37 X0 -7

Acetone wash blank, mg O, &
Filter Collections (mg) Probe and Cyclone Wash (mg)
Filter # F=/ Y045 Dish # -/
Gross 532/ Gross 522 _5_7é é
Tare 570 D Tare / "LZ 93’0&
Net (200 Acetone Blank """:/

Net 20, /7
Total Particulate Capture _é O. r mg.
Water Silica Gel
Final 35‘3‘-— Final 2. 73. 5y
Initial FOO Initial 263, 3
Net . S Net /0. 0

,.--ﬁ'
Total Water éj

\ Amoroved By /

GUARDIAN SYSTEMS INc
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GUARDIAN SYSTEMS ... \

2009 Cantral Avernua-
Birmingham , Alabama 35208
205/879-1850

bhce fpF

Run Number S

Date 2-9-5/

Location ﬁ;é’_g StH 4 #

Amount liquid lost during transport A/J/U'-e—

Acetone blank volume, ml 20D
Acetone wash volume, ml _?__S—-SF-

Acetone blank concentration, mg/mg

Acetone wash blank, mg o, 2
Filter Collections (mq) Probe and Cyclone Wash (mg)
Filter # Dish # 7
Gross Gross 52 4GS, }{
Tare Tare &2 ol £ 3
Net Acetone Blank =, %
Net 30. 7
Total Particulate Capture 30, 7 mg.
Water Silica Gel
Final Final
Initial Initial
Net . . Net

Total Water

Aooroved By | /

-36~ GUARDIAN SYSTEMSINC
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VI. CALIBRATIONS

General
The meter box was recalibrated upon return to the laboratory

from this test. Using the average meter pressure, the box was
calibrated at the closest point (for an average meter pressure

of 0.41 a 0.50 "H,0 was used as the calibration point). These
calibrations produced a single point of MCF and AH@ which was
compared to the original calibration. All were within the 5%
allowed at the highest vacuum seen. This new MCF was applied
against all meter volumes in these tests. These calibration

sheets are located behind the original calibration sheets.

The equipment used was as follows:
Probe: 10-2

Box: 400

Stack Temperature: OMEGA

Sample Box: OLD 5 and 6

The average temperature of the stack was 398 ©F. The
L&N #1 was recalibrated at 400 °F and agreed within 1.5% of the

initial calibration value.

/
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a Type A
Olass Piloer Fildors

FEATURES

® High tensile sirength. s Excellent handling character-
ishcs. & Good wetling properties. » Minimum of 99.9%

retention for particles ol .3 um as determined by DOP
lests. & Binderiree.

This is the original glass fiber filter pioneered by Gehinan
Instrument Company over 15 years ago. It conlinues o
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the gliss libers,
Typv A Lilters have a vanable aing cuntent Aot o . L

ponent of the hiter, sullunc acid, 15 used as a dispursion
medium, making the sheets unsuilable for moasurement
of sullales.

Type A Glass Fiber Filters are loss likely to develop static
charge ortear than other glass fiber media types. Thuy are
used axtensively in applications where zinc and iron con-
tentis notimportant, or where sulfate content is not being
determinegd.

s A i W . B e mees m -

Size Jmm _ ATom  A2mm 00
Product No. 6115 61694 51_6_99 .6|70I
Fums‘llPkg_.__ _. 500 . _100_ oo 100
TYPE AGLASS FIBER FILTER
SPECIFICATION REPORT .

The o hwwinng physcavEhumucal Prapeitiey Lprosynl typical, dvdidQe vahinti oblaned
A BECwidance wih accapied tonl Malhods They ate subel 10 nonnal fwanufaciuning

Glass Fiber Fliters

FEATURES

® Low Irace metals, s Medium Handiing characteristics.
® Available in all sizes. = Minitnum of 99.9% relention

for particles of .3 um as dotermined by DOPtesls. » Bind-
erlroe.

Type AIE Glass Fiber Filters are composed of low acid so- -

luble yliws fiber. They contain low levels of both 2inc and
iron. Th: hilters do roact with atmosphuric sulfur dioxido;
and theeelone, whon high level: ol sulfue age axpeciod,
Cuttent v g peachun shoe bt b 42000 nled Lo:

Type Al Glass Fiber Fillers are binder e and ideal for
gravimetuc analysis of air pollutants. This pure, organic
free hiter s the basis for procoduros widely usad In doter-

mining municipal and industrial air poliuling substances. °

B | s S| e |
?loducan. 61630 | 61652 | 61631 | 81633 | 61638 )
ﬂlluull‘hg. !309_ ?00_ . IPQ_ 100 _109_

TYPE A/E GLASS FIBER FILTER
SPECIFICATION REPORY
The folhswing prhigeat abt hemic PIOPErbay Jupuracnt Ing ol BeerdQe values OLI susmi
N aLtGidanie: wah arcepled Wl Invihuds IHCY de v Bubyutt 10 Hivnd Manylaciue g

VAN, ik e Saapipinnd @8 @ ICCEneal buivie® Mg A%aiya-s Ba3 brvn ;any -
QLLOttIgn e Wi | 1A JuCudutes (1Mictugrams 87 2 107 ahoasl

S - . 'E:LEMENTS;.

/

DN 3.9 a1 Sepplwd 28 8 lOChNiCA) MEIVICH. Ihe anuiysis has beer ae s . '
*icrdance -u: {PA procedues lm:;mm..;u"u"n m"m:o:)... 44 Bren 2?;;?::::", """ rrrreres gg mz:‘cgu::r;e“ Trreraresriees Bg
—— e —— Botylum _........ eeiae. 1 Muiybdenum..............10

——— . _E_EE_@E_NE._ e Bistnuth .. ..., T L X U 1.
ANLMOAY .. iuiiiiennne.... 30 Manganese .............. 200 g:?é"":'.":;l """" 15 ?:.r:t.mumleg
Arsenis .. ..., seenennannnn 30 Meroury coiieeninnnnn. ... 100 Cobalt IO Tuamumlo
Borylaum ..o d Molybdonum.,............ 10 Co P 2 Vanud LTTeenesesneeces.
BiSMuth .ot 10 NIBKED aasennenn 10 hopper .. 000800 Zine M heeeniai., . 10
Cagamuwum ..., iiinninnnn... B Solonium P, 5000 L'°,"d """ reeee 100 '"':90
gnmrmum................lu L T 0 Jhad 10

shall, ... cerevnennnnn 100 Tilanium oonnn 70 OTHER PHYSICALS:
COBPel . iiiiviirirannnnn.. D Vanadwm ............ ... 10 - o LS: - v e
hon ...... cererenen s @300 2INE Lauieiiinninnnn. 5000 Bs0 ..... ... Ceeens 522 Flow liemstance (Mux.)
Lead ......... cerrennn 200 lo 25,000 i L e 8.0 @ID0cmmin. . ..... .50 tam
e —————— . ... S AT AT e e DOP (@320:cmiimin Flow Natw (uir)
— . . OTHERPHYSICALS: = ASTM Muthous 2986) .99 9% lpmiein? @ 70em Hy .... €0
B50 . . ... ......522  Flow Rusistance (Max ) Tensile Strengin Max Use Temp. ........400 C
‘pH Crrteiiiiaeee. 85 @320c/min. . .. BOmm (Fed Spee UUPIIL) . .600gr.  Staue Prepuitics ..., Muhuin
DOP @ 320/iemimin Flow Ftate (ain) Waight Abihity to
(ASTM Method 2383 .. .99.0% Ipnvem? @& 70 .mHg . . 40 8”x10"sheut | .. 40391, Fula M & 1o %
Teraie Strangin Max. Use Tommy ... 400C - Co-
(Fea Spec UUP31B)...750 gr  Stanic Propert =« ..., Low - WATER EXTRACTABLE 10NS: -
Veeignt, Ability to Sullate . . L 600 Chlvtwu............... 100
E ail”sheol ..., 40=3¢gr. Fold........ - ..Excellent Nittute S veeneen.. NS Fluonge ... . 87
———— —_—— e e i . - Aminunie . L, 13 '
e .. _WATER EXTRAC_E\_BL_E.IONS T Gttt gy .-
Seilaie ............0.000  Chloride... ... . 1500 A Sttt
Niraim ... ... [P 14 | Fleande . § e ey A5 ::‘ 2:-':: .'..‘.l-u|-lo‘.:.'I:‘.::;"'l::n::l?\::.I“'::t::‘-'l-..n.v.m-l-...|-u (%]
ATTINA . ... 20 Iy TR
T;,_,, .:._;‘ :1..".'.;‘::: TR s e . ao - L N At bt Mty

A Mvﬂlﬂ“lvl“ﬂﬁ‘hf

B A3 130130 batal aled KEH paiulion

[ :'-r..F= “he 800 hewl and anak i Preparud w . e

e A M gut
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METER CALIBRATION FORM

Date /'2/30/73 Box No. /00

Poar = _3C ./ in. Hg  Calibrated by ___ Jeirr Luiio

Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(in. H20) (in. H»0) Initial | Final | Initial] Final | Initial] Final |Inlet [Outlet

— Vo ' 76 70
5 o Y0 % 3.582 \329.063\se/L.200 lo52.2331 /7.4 \/TY | 772 79
4 é’a. 7
LD J0 T 6O 375,424 1833.9/8 be2. 729 by)276) (2 | /B | o2 g
" 2"
L5 /0 - 70 34226 (294590 |56l. 772 |72 20 17,4 V183 % T ﬁﬁé
P 20 7
2.0 /0 = 90 Ws. Y36 Vo7 325 1572, 522|553 /53 .3 ‘/ﬁ éﬁo
" — 0 20
2.5 7 AL 907,732 PALRYD |spra77 50072 /&3 /2 2 [ 2F 92

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

—
o
[Ta]
3
1]

average temperature of dry gas meter (inlet and outlet) + 460°F

= average temperature of wet test meter + 46Q°F

<
g

Pwtm = Ppar - %g—t%l

P =P + _AH

dgm bar 13.5
Awtm = pressure on wet test meter in inches of Hs0
Y = meter calibration factor

28.316 =conversion factor when using a wet test meter calibrated in liters

Calculations
Y = (wet final - wet initial)(T p
dry final - dry initial)(28.316)(Tytm dgm
or (1)
P |
Y 5

Meter Tolerance = 1.00 = Q.01

If the meter calibration factor is not within the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dia]s to correspond to the wet test meter readings.

—40- GUARDIAN SYSTEMS INC



METER CALIBRATION FORM

Date 5//(?’/ f/ Box No. Y0d
Poar = 23 S0 fn. Hg  Calibrated by 07 2.

Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter| Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH¢in., HoO) ¢in. Ho0) Initial | Final | Initiall Final | Initial] Final [Inlet JOutlet

: — — |72 P
| LS @ #% | —0.40 65006 Yesist seassy Bk | A5 | 2
' 2
| S e st —o.vo  YeSusk sty Vot gy lsscose (205~ V6.5 2 %
# v " — /6 - %" yu
e n g =O. NN $65/.250 §3735F K35052 byzs) |7€.S -3 2 | L5

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F

Tytm = average temperature of wet test meter + 4600F
Putn = Ppar - 440 5987
' L9540
p = P + AH Fl 5‘ 77
dom = Thar T 438 .
.95 67 =

[0
Awtm = pressure on wet test meter in inches of H»0 —ﬁ?

Y = meter calibration factor

28.316 =conversion factor when using a wet test meter calibrated in liters

Calculations
Y = (wet final - wet 1"itia])(ngm)§PTtm2
(dry tinal - dry initial)(28.316)(Tytm)(Pdgm
or (1)
s
LA

Meter Tolerance = 1.00 *+ 0.01

If the meter calibration factor is not within the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

—4]-
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ORIFICE CALIBRATION FORM

Date _/2/2p /70 Meter Box No. 700
Ppar 25 )7 Calibrated By & %
AH Vi Vo 9 t ty V2 - Wi O Km
in. H,0 | CF CF Sec. Of OF CF
5 w2l 552238900 | F2 | TR \epaz | .40/ 2 | 7259
/0 Issaze |sutare | oo | 94 | 79 L5y 2 | 5,20 123391
15 bnayplsaaaie | 920 |22 |Fa /0. 352 1805 | 0]
2.0 s> o2 lsgupsz | P00 /023 |28 2. 131 V. ye ¥7 L120°F
7-( E25.222 15950495 | 700 70 5 9/ /3. 775 |90 Y2 22249
Average Kn L7203
Vi = Dry gas meter reading at the start of each test
V2 = Dry gas meter reading at the end of each test
2 Yy g g A/é = /’ 7 g
t1 = Dry gas meter inlet temperature
t2 = Dry gas meter outlet température
Calculations l.00%
1.009
T O = Vp - Vi [tz * 460 1 teoxen) jo0 2
(for each AH) &) 1 + tp + 460 7
— L
99 6
2. Ky *© . P My M|n=29 /004’_'/_',_.2
Tm = t2 + 460
(for each AH) m T 2H Pm - Peap + M
- 13.6
Y = meter calibration factor

3. Calculate the average K, as follows:
T = o

4. Calculate A Ha as follows:

A Hy = @2 P@ Me 0. 921
sz

Qe = 0.75 cfm

T8 = 5280R

P@ = 29.92 in.Hg

Me = 29

5. Orifice Tolerance = 1.84 + .25

—42~



ORIFICE CALIBRATION FORM

Date 3//Q°/ F/ Meter Box No. ?’UD
Prar . 2950 Calibrated By o722
A H i V2 6 a t2 V2 - Ny Gn Km
in. Ho0 | CF CF | sec.| OF °F CF
0.5 D\ Zf |67 |20/ |.4052 |74/¥
o~ Joo |87 |75~ |£.23¢ |:s085” |.2340
0.5 9o 190 |77 253 | .H¥0  |.o#¥

Average Kp | .740f
V] = Dry gas meter reading at the start of each test
V2 = Dry gas meter reading at the end of each test
t1 = Dry gas meter inlet temperature /. 65’
t2 = Dry gas meter outlet température ‘T%E/
Calculations
1. Q- Vo -V [Ttz + 460 1 60y

(for each AH) — t1 + tp + 460
2

> ??or each AH) Un :: :: EE - Ega: isgﬂ__

13.6

Y = meter calibration factor

3. Calculate the average K, as follows:

Ky =

ZKm
5

4. Calculate A Ha as follows:

AWy =

Qe
T@
Pe
Me

0.7

@2 P@ M@ 0. 921
sz

5 ¢fm

5280R

29.
29

92 in.Hg

5. Orifice Tolerance

1.84 =

.25

—_—4 3
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' / PITOT CALIBRATION FORM w
I Date /7\////f0 Probe # 10 -2
Calibrated By J D 4 ,2 Sq
l Nozzle Size —
' SIDE A
-' A P, A P(s) Deviation
(in. HZO) (in. H50) c (s) Cp(s) - C (A)
l Run # Standard Type "s" P P
l 1 rd -7/ - 4? » gqj 2 0 a /
2 70 .97 Y/ L0/
l 3 .77 .97 &l .00/
T (a) g2
l SIDE B
I ¢ A P(s) Deviation
(. ﬁS) (in. H0) C.(s) c,(s) - T, @)
l ' Run f Standard Type "s" P
1 N .94 Y3 L0c/
' 2 7% .99 zYY 00 %
l 3 .72 1.0 . g ¢/0 .02
EP(B) , 3(-/2.
' CALCULATIONS
l CP(S) B cPf_std) — ’_A._Pm
(or 0.99) A P(s)
I Average Deviation = I | Cp(s) - UP(A or B)|
l 3 &——Must be £ .01
l I-EP(A) - Ep(B)| &— Must be < 0.01 LD
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