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SUMMARY OF TEST RESULTS

Tables S-1 through $-12 summarize the results of the sulfuric
acid mist emission test program conducted on the Plate Forming
Room at ESB, Incorporated in Allentown, Pennsylvania. Sulfuric
acid mist, sulfur trioxide, and sulfur dioxide concentrations
were measured at the inlet and outlet of a scrubber through
which the fumes from the plate forming were vented. Tests were
conducted during the forming cycle (1:00 PM to 5:00 AM); with
and without a socapy foam covering the vats to reduce emissions.

The values designated as S03 represent sulfuric acid mist plus
sulfur trioxide and the values presented as SO, represent only
sulfur dioxide. Figures S-2 and 5-3 summarize the with foam

and without foam test data. The data points on all the graphs
are the 503 concentration levels plotted at the time representing
the midpeoint of that particular test. The plots are the best fit
lines derived by linear regression analysis. Figures S-4 through
S-6 present the data from each day separately. Tables 5-2 through
S-6 present the data from each test day. The various problems
encountered during the testing of this process are discussed in
the text. Additional test data are provided in the computer data
printouts in Appendix A.
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TABLE S5-1

TEST LOG

INLET

TEST NO./TIME

OUTLET

TEST NO./TIME

Test Day 1

4/18, 19/77

1/1830~-2305

2/0005-0505

1/1930-2320
2/0100-0427

With Foam

Test Day 2 3/2119-2313 3/2105-2255
4/20/77 4/0100-0315 4/0055-0240
With Foam 5/0420-0522 5/0405~-0450
Test Day 3 6/1311-1506 6/1325-1550
4/20,21/77 7/1615-1804

Without Foam

8/1839-2023

9/2100-2244

7/1800-2125

10/2310-0110 8/2230-0155

11/0150-0445 8/0230-0500

Test Day 4 12/0130~0450 10/0170-0455
4/22/77

With Foam

{
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FIGURE S5-1

S04 REMOVAL EFFICIENCY vs TIME
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FIGURE 5-2
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FIGURE 5-6
WITH FOAM
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TABLE S-2., DAY 1 - WITH FOAM

INLET
Test No. 1* 2
Time 1930-2305 0005-0505
ACFM 3094.0 2996.0
ACMM 87.56 84.79
SCFMD 2883.0 2775.0
DNCMM 81.59 78.53
505 ppm 1.97 16.57
§03 1b/hr 0.070 0.57
SO3 mg/cu.m 6.56 55.21
S50, ppm 0.12 0.066
SO» mg/cu.m 0.32 0.18
OUTLET
Test No. 1=* 2
Time 1830-2320 0100-0427
ACFM 4014.0 3418.0
ACMM 113.60 96.73
SCFMD 3794.0 3269.0
DNCMM 107.37 92.51
SO3 ppm 0.17 0.26
$03 lb/hr 0.0080 0.011
$03 mg/cu.m 0.57 0.87
SO, ppm 0.010 0.0
50, mg/cu.m 0.026 0.0
* Questionable results
xii
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TABLE S-3. DAY 2 - WITH FOAM
INLET
Test No. 3 4 5
Time 2119-2313 0100-0315 0420-0522
ACFM 3250.0 3078.0 3293.0
ACMM 91.98 87.11 93.18
SCFMD 2938.0 2784.0 2969.0
DNCMM 83.15 78.79 84.02
S0; ppm 16.01 22.86 32.86
S0y lb/hr 0.58 0.79 1.21
S03 mg/cu.m 53.34 76.17 109.49
S0, ppm 0.0 0.48 0.55
502 mg/cu.m 0.0 1.31 1.47
QUTLET
Test No. 3 4 5
Time 2105-2255 0055-0240 0405-0450
ACFM 3290.0 3409.0 3521.0
ACMM 93.11 96.47 99.64
SCFMD 3079.0 3241.0 3338.0
DNCMM 87.14 91.72 94 .47
S03 ppm 0.09 0.66 1.57
SO03 lb/hr 0.0034 0.027 0.065
S03 mg/cu.m 0.30 2.20 5.23
SO0, ppm 0.0 6.0 0.0
807 mg/cu.m 0.0 0.0 0.0

xiii




TABLE S-4. DAY 3 - WITHOUT FOAM
INLET
Test No. 6 7 B8
Time 1311-1506 1615-1804 1839-2023
ACFM 3273.0 2885.0 3126.0
ACMM 92.63 Bl1.65 88.47
SCFMD 3005.0 2641.0 2861.0
DNCMM 85.04 74.74 80.97
'SO03 ppm 6.55 4.03 16.4
503 1b/hr 0.24 0.13 0.58
S03 mg/cu.m 21.82 13.43 54.64
S50, ppm 0.54 0.17 0.034
S0, mg/cu.m 1.44 0.45 0.091
QUTLET
Test No. 6 7
Time 1325-1550 1800-2125
ACFM 3585.0 3800.0
ACMM 101.46 107.54
SCFMD 3390.0 3595.0
DNCMM 95.94 101.74
503 ppm 0.19 0.18
03 1b/br 0.0080 0.0080
S04 mg/cu.m 0.63 0.60
S0, ppm 0.073 0.050
80, mg/cu.m 0.19 0.13

Xiwv




TABLE S-5. DAY 3 - WITHOUT FOAM (CONT.)

INLET

Test Wo. 9 10 11

Time 2100-2244 2310-0110 0150-0445

ACFM 3032.0 3105.0 2957.0 .

ACMM 85.81 87.87 83.68

SCFMD 2775.0 2837.0 2697.0

DNCMM 78.53 80.29 76.33

S03 ppm 16.4 26.1 19.57

S03 1lb/hr 0.56 0.52 0.66

503 mg/cu.m 54.64 86.96 65.21

SO, ppm ¢g.0 0.0 0.0
. 805 mg/cu.m 0.0 0.0 0.0

OUTLET

Test No. 8 9

Time 2230-0155 0230-0500

ACFM 3468.0 3342.0

ACMM 98.14 94.58

SCFMD 3286.0 3158.0

DNCMM 92,99 89.37

SO3 ppm 0.41 0.48

503 lb/hr 0.017 0.19

SO3 mg/cu.m 1.37 1.60

50, ppm 0.0 0.0

SO, mg/cu.m 0.0 0.0

Xv




TABLE S-6. DAY 4 - WITH FOAM
INLET
Test No. 12
Time 0130-0450
ACFM 3067.0
ACMM 86.80
SCFMD 2744.0
DNCMM 77.66
SO0; ppm 7.33
S§03 1lb/hr 0.25
503 mg/cu.m 24 .42
SO, ppm ' 0.0
S0, mg/cu.m 0.0
OUTLET
Test No. 10
Time 0120-0455
ACFM 3114.0
ACMM 88.13
SCFMD 2905.0
DNCMM g2.21
SOy ppm 0.27
SO3 1lb/hr 0.0097
SO3 mg/cu.m 0.90
50, ppm 0.0
802 mg/cu.m 0.0

xvi




1.0 INTRODUCTION

York Research Corporation was contracted by the Emissions Measure-

.ment Branch of the Environmental Protection Agency to perform a

source emission survey on a lead acid battery plate forming room
at ESB, Incorporated, located in Allentown, Pennsylvania. The
objective of the test program was to measure the concentrations
of H;S80, mist vented to the atmosphere from the forming room.

The forming room operates between approximately 1300 hours and
0500 hours on a five day per week schedule. The battery plates
are immersed in a sulfuric acid solution and an electrical current
is applied. The process releases hydrogen bubbles through the
solution, causing the emission of H;S04 mist.

Emissions are controlled by two techniques:

© Covering the vats with a soapy foam to contain the mist.

O Venting the room through a scrubber to the atmosphere.
Tests were conducted during the week of April 18, 1977. The in-
let and outlet of the scrubber were tested simultaneously during
the forming cycle (with and without foam applied).

Those present during the test program were:

Lee Beck . U.S. EPA Emissions Standards and
. Engineering Division
Daniel Bivins U.S. EPA Emissions Standards and
Engineering Division
Jonathan Gardner York Research Corporation
John Gale York Research Corporation
Richard Keith York Research Corporation
William Cesareo York Research Corporation
Louis Millspaugh . York Research Corporation
Michael Ziskin York Research Corporation
James Cassermere York Research Corporation
Stephen Wahlig York Research Corporation
Stephen Creaturo York Research Corporation

2.0 TECHNICAL APPROACH
2.1 Test lLocations

The inlet sampling ports were located in a horizontal section
of ductwork connecting the forming room to the scrubber (Figure
2-1). Two ports (90° apart) were installed approximately 2
diameters upstream from the scrubber. The inside diameter of
this duct measured 20% inches. Ten points were sampled per
port resulting in a total of 20 separate points. The sampling
time for each point varied as the test duration was changed.




The outlet sampling ports were located in the stack (ID 20k
inches) approximately two diameters from the exit. The two
ports were 90C apart. Ten points were sampled per port
simultaneously with the inlet test location.

2.2 EPA Method B8

Sulfuric acid mist, sulfur trioxide and sulfur dioxide con-
centrations were measured in accordance with EPA Method 81.
This methed requires isokinetic sampling of the gas stream
in order to collect a representative sample of sulfuric
acid mist.

The sampling train consisted of a glass-lined heated probe,
four Greenburg Smith impingers immersed in an ice bath, and
a Pyrex glass filter holder. An umbilical cord connected
the probe and impingers ‘to the control consocle. The control
console contained a vacuum pump, dry gas meter, calibrated
orifice, and dual manometers. A Type "S" pitot tube and
thermocouple were attached to the probe to provide gas stream
pressure differential and temperatures at each point.
Velocity pressure ( 4« P) and the pressure drop across the
orifice { 4 H) were observed from the dual manometer as
inches of. water.

Isokinetic sampling was maintained by the use of a nomograph
which correlated velocity pressure ( & P), and orifice pressure
drop ( & H}.

The front half of the train (probe, first impinger, and

filter) removed sulfuric acid mist and sulfur trioxide from
the gas sample. The first impinger (which was a Greenburg-
Smith design) contained 100 ml of 80% isopropanol. Mist which
was not collected in the isopropanol was trapped by the filter.
At completion of the test, the isopropanol (with filter and
wash of the front half) was placed in a glass sample jar for
subsequent analysis. This sample was designated as the SOj3
sample.

The back half of the train consisted of the second and third
impingers. Each contained 100 ml of 3% Hy0, to absorb sulfur
dioxide from the gas sample. The contents of the two impingers,
plus washes, were designated as the S0, sample.

The samples were analyzed at the test location titrametrically
utilizing barium perchlorate. The percent moisture content in
the sampled stream was determined by means of a separate moisture
train because Method 8 proved unsuitable for measurement of
moisture content.

Two moisture tests were performed at each location, and the
results averaged. '

1 Federal Register, Voo. 40; 36 FR 24876, Dec. 23, 1971
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Gas analysis was determined in accordance with EPA Method 3.
An integrated gas sample was collected in a flexible Tedlar
bag and analyzed with an Orsat Analyzer. The gas composition
was found to be characteristic of ambient air.

3.0 DISCUSSION OF RESULTS

Various problems were encountered during the testing; some of
which may affect the test results.

Upon completion of the first test run, it was apparent that most of
the isopropanol had evaporated from the first impinger; leaving only
10-20 ml. A similar problem had been observed in previous testing,
however to a lesser degree (only 10-20 ml had been lost). It was
decided that the increased amount of isopropanol loss was due to

the abnormally long test duration of four hours as compared with

the usual one or two hour tests. The response to the evaporation
difficulties was to add isopropanocl whenever the level was in

danger of exposing the impinger tip. Considering this circumstance,
the results from Test No. 1 should be viewed with suspicion.

Another testing difficulty which resulted in a deviation from the
prescribed method was related to the ambient concentrations of
sulfuric acid mist. The forming rooms at ESB are located 1n51de
the general plant bulldlngl- Acid mist 1eak1ng out of the -

various cracks and holes in the room under test, and out of the

two other forming rooms in the building resulted in high ambient
concentrations of acid mist which caused discomfort to the test
engineers even when respirators were worn. When three test
engineers on the first night shift (when the ambient concentrations
were the worst) produced disturbing medical symptoms, it was de~-
cided to modify the inlet test procedure so that the test engineers
would not have to remain in the high ambient concentrations of
sulfuric acid mist. To accomplish this, the sample train was
placed at a point of average velocity and operated for the desig-
nated test time, recording test data only at the beginning and end
of the test. This allowed the engineers to stay in an uncontamin-
ated area during the test period. The even gas flow conditions at
the inlet permitted representative samples to be obtained with this
modification, although the volumetric flow rates from these tests
(8~12) should not be considered as accurate as those measured with
a full traverse.

The concentrations of 504 measured, ranged from a maximum of 33
ppm at the inlet to a minimum of 0.1 ppm at the outlet. Method
8 was designed to measure higher concentrations, therefore, by
extending the test duration (4 hours on the outlet) to obtain a
larger sample volume, it was possible to measure very low S0Oj3
concentrations with this method.
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APPENDIX A

DETAILED TEST DATA




Standard Dry Flow Rate

Test No.

Date

Barometric Pressure
Apbsolute Stack Pressure
tack Area (sg ft)
Net time of run{min)

Percent Isokinetic

Gas Data

Average Velocity (FPS)
(°F)
Actual Flow Rate {(acfm)

Average Temp.

Molecular Weight - Dry
Molecular Weight
Mole Fraction - Dry

TEST DATA - INLET

1
4/18/77

30.12

30.07

2.24
275.0
76.0

23.02
96.6
3094.0

(scfmd) 2883.0

28.84
28.55
0.97

Gas Analysis(Dry Percent Basis)

Carbon Dioxide
Oxygen
Nitrogen

Moisture

Sample Collection Data

Volume Dry Gas - Actual
Volume Dry Gas - Standard

Average Gas Meter Temp.

Average Orifice Pressure Drop

0.0
20.9
79.1

2.6

98.06

93.47
100.6

0.73

2
4/18/77

30.12

30.07

2.24
275.0
109.9

22.29
100.1
29%6.0
2775.0

28.84

28.55

20.
79.

W O

134.44

1 130.09

92.2

3
4/18/77

30.12

30.11

2.24
1100.0
92.2

24.18
114.5
3250.0
2938.0
28.84
28.55
0.97

0.0
20.9
79.1

2.6

44.02

42.00
100.1

0.76

4
4/19/77

30.33

30.32

2.24
105.0
108.7

22.90
118.1
3078.0
2784.0

28.84

28.55

20.
79.

W O

50.77

49.31

94.0
0.72




DETAILED TEST DATA - INLET

Test No. 5
Date 4/18/77
Barometric Pressure 130.33
Absolute Stack Pressure 30.32
tack Area (sg £t) ' 2.24
Net time of run(min) 41.0
Percent Isokinetic 112.4
Gas Data
Average Velocity (FPS) 24 .50
Average Temp. (©F) 120.0
Actual Flow Rate (acfm) 3293.0
Standard Dry Flow Rate {scfmd) 2969.0
Molecular Weight - Dry 28.84
Molecular Weight 28.55
Mole Fraction - Dry 0.97
Gas Analysis(Dry Percent Basis)
Carbon Dioxide 0.0
Oxygen ) 20.90
Nitrogen 79.1
Moisture 2.6
Sample Cellection Data
Volume Dry Gas - Actual 21.69
Volume Dry Gas - Standard 21.22
Average Gas Meter Temp.. 90.2
Average Orifice Pressure Drop 0.81

6
4/20/77

30.43

30.38

2.24
100.0
107.2

24 .35

-110.5

3273.0

3005.0
28.84
28.55

20.90
79.1
2.6

51.51

49.97

86.7
0.82

7
4/20/77

30.43

30.39

2.24
100.0
101.9

23.76
112.5
2885.0
2641.0
28.84
28.55
0.97

0.0

20.9

79.1
2.6

71.88

69.04
103.5

1.74

8
4/20/77

30.43

30.39

2.24
100.0
101.5

23.26
112.5
3126.0

'2861.0

28.84
28.55
0.97

0.0
20.9
79.1

2.6

70.07

67.27
103.6

1.67



DETAILED TEST DATA -~ INLET

Test

Date

No.

Barometric Pressure

Absclute Sitack Pressure
tack Area (sg It

Net time of run({min)

Percent Isokinetic

Gas Data
Average Velocity (FPS)
(°F)

Actual Flow Rate

Average Temp.
(actm)
Standard Dry Flow Rate
Molecular Weight - Dry
Molecular Weight

Mole Fraction - Dry

9
4/20/77

30.43

30.37

2.24
104.0
113.0

22.56
110.0

3032.0

Gas Analysis(Dry Percent Basis)

Carbon Dioxide
Oxygen
Nitrogen

Moisture

Sample Collection Data

Volume Dry Gas - Actual
Volume Dry Gas - Standard
Average Gas Meter Temp.

Average Orifice Pressure Drop

10

(scfmd) 2775.0

30.71
30.33
0.97

0.0
20.9
79.1

2.6

78.6
75.49

103.0
1.68

10
4/20/77

30.43
30.37
2.24
120.0
99.24

23.10
112.0
3105.0
2837.0
30.71
30.33
0.97

0.0
20.9
79.1

2.6

8l.71

78.23
105.0

1.78

11
4/20/77

30.31
30.30
2.24
170.0
92.03

22.00
101.7
2957.0
2697.0

30.71

30.33

20.
79.

& v O

102.435
97.88
101.7

12
4/22/77

30.31

30.30

2.24
200.0
110.1

22.82
126.6
3067.0

2744.0
30.71
30.33

0.97

0.0
20.9
79.1

2.6

143.87
138.44
99.8

1.71



DETAILED TEST DATA - OUTLET

Test No. 1
Date 4/18/77
Barometric Pressure 30.12
Absplute Stack Pressure 30.12
Stack Area (sqg ft} 2.24
Net time of run(min) 200.0
Percent Isokinetic 94.0
Gas. Data
Average Velocitv (FPS) 29.87
Average Temp. (°F) 95.6
Actual Flow Rate (acfm) 4014.0
tandard Dry Flow Rate (scfmd) 3794.0
Molecular Weight - Dry 28.84
Molecular Weight 28.67
Mole Fraction - Dry 0.99
Gas Analysis(Dry Percent Basis)
Carbon Dioxide 0.0
Oxygen 20.9
Nitrogen 79.1
Moisture 1.5
Sample Collection Data
Volume Dry Gas - Actual 172.07
Volume Dry Gas - Standard 155,27
Average Gas Meter Temp. 98.9
Average Orifice Pressure Drop 2.62

il

2
4/19/77

30.33

30.32

2.24
230.0
109.8

25.43
92.7
3418.0
3269.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

192.38

191.25
§3.5
2.44

3
4/19/77

30.33

30.32

2.24
100.0
113.9

24 .48
105.0
3290.0
3079.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

82.67

81.23

89.6
2.20

4
4/20/77

30.43

30.42

2.24
100.0
108.2

.25.36
98.0
3409.0
3241.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

B2.26

81.27

88.3
2.1




DETAILED TEST DATA -
Test No. 5
Date 4/20/77
Barometric Pressure 30.42
Lbsolute Stack Pressure 30.41
Stack Area (sg ft) 2.24
Net time of run{min) 42,0
Percent Isokinetic 104.4
Gas Data
Average Velocity (FPS) 26.20
Average Temp. (°F) 99.4
Actual Flow Rate (acfm) 3521.0
Standard Dry Flow Rate (scfmd) 3338.0
Molecular weight - Dry 28.84
Molecular Weight 28.67
Mole Fraction - Dry 0.99
Gas Analysis(Dry Percent Basis)
Carbon Dioxide 0.0
Oxygen 20.9
Nitrogen 79.1
Moisture 1.5
Sample Collection Data
Volume Dry Gas - Actual 34.12
Volume Dry Gas - Standard 33.91
Average Gas Meter Temp. 84.9
Average Orifice Pressure Drop 2.24

12

OUTLET

6
4/20/77

30.43

30.42

2.24
200.0
101.3

26.68
100.9
3585.0
3390.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

164.99
159,21

"1D1.6
2.32

7
4/20/77

30.43

30.42

2.24
200.0
1062.6

28.27
100.6
3800.0
3595.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

172.93
171.02
88.4

2.6

8
4/20/77

30.43

30.42

2.24
200.0
102.7

25.80
99.7
3468.0
3286.0
28.84
28.67
0.99

0.0
20.9
79.1

1.5

157.17
156.39

84.5
2.17



DETAILED TZST

Test No.
Date

Barometric Pressure
Absolute Stack Pressure
Stack Area (sg ft)

Net time of run(min)

Percent Isokinetic

Gas Data

Average Velocity (FPS)

Average Temp. (°F)

Actual Flow Rate {(acfm)
Standard Dry Flow Rate (scfmd)
Molecular wWeight - Dry
Molecular Weight

Mole Fraction - Dry

Gas Analysis(Dry Percent Basis)

Carbon Dioxide
Oxvgen
Nitrogen
Moisture

Sample Collecticn Data

Volume Dry Gas - Actual
Volume Dry Gas - Standard
Average Gas Meter Temp.

Average Orifice Pressure Drop

DATA - OUTLET

13

9
7/20/77

30.43

30.42

2.24
145.0
104.9

24.87
99.1
3342.0
3158.0
28.84
28.67
0.98

0.0
20.9
79.1

1.5

112.87
111.34
86.8
2.05

10
7/21/77

30.31

30.30

2.24
200.0
103.5

23.17
106.7
3114.0
2905.0
 28.84
28.67
0.99

0.0
20.9
79.1

1.5

142.46
139.34
91.1

1.73



CLIENT:
PLANT LOCATIOM:
UNIT TESTED: SCRURRER
DUCT MUMRER: INLET
DUCT AREA:
DUCT LOCATION: IMLET
MUMPERS:

— =
-
.0

ComId OO U B B W o NN = 3 )

Lo L0 N — @ () — — O ¢

~

k)

LN B S SO TR R LW ) A

[N

—_— N N

er

YORK RESEARCH CORPOIATION
UNE QESEARCH DRIVE, STAMFORD, CONMECTICUT N690A

EPA

ALL sMTOWN ,PA

2.2450,FT.

AMPLE ELAP SAMPLE

TINE VOLUME

(5110

B 0 0NN — —
- s a

NOUVIoWwWmoOLmoumo
2000002020000

~n
L
L]

/.

(SR
[S20ee]

60.0
A45.0
70.0
75.0
80.0

C

[9%]
6
OO DD OODO OO0 DD oDl

{3
jon
>

[ re
Zael

Yy ~ Pt
SRS

(DCE)

200.970
203,450
905,940
208,450
210,940
Y13.55N
YI15.940
218,53¢
921,240
023.850
Q2H. 350
¥258,800
?31.220
P33.740
@30.250
P35,900
941,530

44,250

0 944,450

VAT, D00
51,5828
@5 1.525
¥5 3,800
F5A, 480
259,080
P61.550
VA4, 290
J08. 340
YAD 250
$71,.A800
274,220
PT8,320
Y79.081
23,240
FE3,. 700
35,320
JEA. 200
PeG, 800
2,340
JU5,. 000
wo T, OnD
FUe, 2T

KKK

———

PITOT ORIFICE METERTENP MOZ
(DEG. F)
GUT (TH)

p0G

n.180
0.1890
0.170
0.180
0,160
0. 180
0. 18D
0.200
0.120
G.130
.70
Q.179
o.1e0n
G, 170
0.200
¢.200
QL1170
0. 150
G.210
2,070

N.1en
0,190
0.180
0,18n
LD
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00130
I et
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1)

SO0 D LoD 0D
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RO BN T B BNV B IO

—————
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Ve
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S1 7 IS TR S 1N S ) I N O S\ ¥
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8l.
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5.
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Q3.
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05,
o5,
gh.
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03,
Q7.
o7,
Q7.
g,
g5,
Q5.

JOr HUMAED:

TzST HUMRIR:
APRIS, 77
TEST COMD: FOAY
PRESS-IN HG:
PITOT THRE FACTO2:
TIME TEST STARTED:

J iy
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D2DOD DD
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1.0
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OE

CLIEMT:
PLANT LOCATIOM:
TESTED :
MUMIER s
AREA:
LOCATION:

HUMR=ZRS: XXX

UMET
oucT

CyeT

DUCT

rILTER

YR PESEAR Cﬁ CORPORATION

EPA

RESEARCH DRIVE,

[MEET

STAMFC

2,2450,.FT.

SAAPLE ELAP SAMPLE
TIHE

POLNT

—

A== OGN mloboho o —

— W0

WU R M e LOR DO — ) — — GO D

=~ OR O

s

[

(MIN)

»
DDOoO 0O

NOWOoUio WO

')
DODODOOD

1
i
»

50.
55,0
60.0
65,0
7300
75,0
80,0
85,0
0. N
95.0
106, 0
105, 0
113,60
15,0
120, 0
125.0

130.0
135.0
140, 0
145, 0
50,0
i52,0
160.0
It"“5.'?
170, 0
i7s.0
[30.M
TG5.0
1@5, 0
185,0
200, 0
210,10

~ o~

-

VOLUAE
(DCH)

7.000

2.330
12,659
{4,590
V7.740
19,320
22.410
24,990
27.590
30,200
32.7380
35.35N0
37,972
40,350
43,320
45,140
47,990
49,535
21,839
53.84M
53.083"
58, 750
A1 .A3830G
63,790
a6, 2310
A%, 383N
71,370
74,159
T& ., 430
73,520
a0,A1N
d3.020
835,270
37,380
5%.57N
Q1,757
v 3,940
AL 210
9{‘5. -‘-'L:J_' T
MRS
[REAN S
120,740

I —

[MLET

ALLEMTOWM ,PA
SCRIURRER

PITOT ORIFICE
Q0G
(IMH20) (TMHZ20)

DG

0.219
0.210
0.200
0.210
0.210
0.210
0.210
0.219
C.219
0.2190
0.200
0.2060

190
¢.1en
0.160
D.179
0.140
2.150
0.140
0, 140
0,200
0,200
0.200
C.210
¢.209
n.200

” . ] C“r")
S Avip!
C.140
0,140
"L 1ad
. 159
2,150
G157
o, a9
SR
C.0an
oI Wolp!
cLEAD
T A
f‘,. ]/\)

N I R

]

D000V O0OIL DD OODIOD0

:)'.:)C

0

RN B T I

D 200

i A
- .

.

VIS IR B

. 320
. 7320
. 790
. 320
. 320
()20
220
. 320
. 820
. 5320
. 790
. 790
. 750
. 750
540
680
560
A00

. 5e0
. 930
. 190
. 190
. 790
. 220
.700
. 190
. 240
. 580
. 260
. 2AN
« L0
5005
R Talg]
< AN
A0
SIS
Q4N
. S
L)
Ldn
AdN

METERTE'P MOZ STACK

RO, COMMECTICUT

(DEG.F)

I

83.
o4,
99,
1352,
1032,
102.
102,
113,
103,
103,
103,
103,
I03.
N3,
102,
102,
Q0.
[RARS
171,
1 0.
104,
97,
9y,
100,
170,
100,
ag,
3,
7.
¢7.
DA,
Za.
o9,
5,
24,
S,
24,
945,
DA,

0T

35,
86 .
848.
83.
55,
£43,
a3,
83.
89 .
¢,
o0,
0.
Q0
¢7
137,
&9,
58,
83,
33,
23,
ar.
84,
34,
S
a87.
57.
7.
s

"l’ll

86,
B4,
84,
8”:) .
HAa,

839,

YN
i

LG o O i O U G
. . i,

~r
Nes

Ad

DY

JOz MUMBED: 3479-34

08804

TEST MUJ'IRER: 2 IMLE
TATE: APRIB.TY

TEST COMD:= FOAH

BAP, PRESS-IM HG: 30.12
PITOT TURE FACTOR: O.7770
TIME TEST STARTED: 0295

STACK 7l

DIa TE™ P YEL -

(IM)} (DFY  (EP3) -

O-

o

0.

0.
0

D00 D

pu—

DOoDOD

24,355 105,
24.353 124,
252 100, 23,771 353,
252 109, 24,358 122,
.252 107, 24,328 32,
e 25 107, 24, 35P 103,
. 252 100, 4,35 1035,
. 252 107, 24.338 in7.
. 292 107, 24,353 1072,
.252 10N, 24,353 103,
252 16%., 23,771 105,
252 icn. 23,771 197,

252 RIS
.252 1073,

RO LG IU N AW RN I N L U

—— 0w

L252 100, 23,149 9uL 3

252 97. 23,108 124.3
0.252 97, 21.274 93, |
0.252 97, 21,337 122,35
0,252 G7. 19,334 84,4
n,252 9%, 20,347 104,10
0.252 9O, 19,370 102, 3
G.252 Q. 12,37 105, 5
0,252 N2, 23.313 0 111L4
0,232 102, 23,313 11w.9
N.252 102, 23,113 B87.%
0,252 102, 24,471 103,9
0.2%52 102, 23.7313 44,2
0.252 02, 23,313 54,0
G.252  1G2. 21,239 12,9
N.252 N2, 2i.sRa inL.z
6.252 102, 19.E23 0 0L
C.252 162, 09,723 Yw.7
1,252 107, 21,251 tliL
N,252  1an. 29,3%% 07,2
£L252 FI. 20,3935 10T,
0,252 i7. 20,94 0o,
N,852 0 10T, 20,54 10, S
2.252 17, 20,3 wm jna
7,252 IO, 21,240 10,
G.252 I7NTL 2.2 10,2
0,232 107, 21,241 1%a.
AL,282 1. 21.241 0 d42.0
L2820 10, 21.2% 231,00

15




YORK RESEARCH CORPORATION JOR MIPFIRER: 3479-34

Ol AESEARCH DRIVE, STAJrJQD. COMMECTICUT 26906

CLIEHT= Epa TEST MUMRER: 3 IVLE
PLANT LOCATION: ATLENTOWN PA DATE: APRIZ, 77

UNIT TESTED: SCRUPRER TEST CO'May FOAM

DUCT MUMRER: IMLET RAR. PRESS-IM HGt 3N.12

DUCT AREA: 2.2450.FT. S oITOT TUBE FACTOR: 0,799

DUCT LOCATIUM: [MLET TTT—— TIME TEST STARTED: 2119

—

FILTED MIMRERS: XX

SAMPLE ELAP SAMPLE PITOT ORIFICE METERTE!P MOZ STACK STACK Bl

POTMT  TIME VOLPME 206G 200G (D_G.r) 14 TE"P v EL -
—_— (HINVY  (DCF)Y (INMH20)(IMNH20Y  IN  OUT (I) (DFY  (FPS) -
ST4R 0. 184,389
A1 5.0 1A6,010 0.210 0,320 94, 91. 0,252 127, 25,419 54,
2 10,0 187,950 0.220 0,360 98, ¢l, 0D.252 127, 26,017 75.
3 15.0 169.230 0.220 0.350 100, €2, 0,252 127, 28.717 51.
4 20,0 170,440 0,210 0,820 100, $3. 0,252 11N, 25,199 44,
5 25.0 172,080 0.200 0.790 i0l. 93, 0.252 110, 24,39 55,
) 30,0 174,520 0.190 0,750 102. S3. 0.252 110, 23.959 104,
7 35.0 177.180 0,200 0.790 104, 94, 0,252 120, 24.3%6 103,
3 40.0 172,820 0Q.190 0,750 109, 93, 0.252 1B, 24,072 102,
9 45,0 182,330 0.200 . 9.790 110, ¢5. 0.252 112, 24,454 103,
19 50,0 184,770 0.190 G.750 ill. 94, 0,252 113, 24,732 0y,
STAR 50,0 184,770
R 55.0 137.000 0.23) 0.900 104, ¢4, 0,282 113, "26.44] 3.
2 60,0 189,730 0,240 0.950 104, ¢4, 0,252 113, 27.79 10},
3 65.0 192,540 0,230 2.900 109, 04, 0,252 115, 24,354 1032,
4 70,0 1$5,230 0,210 0,820 111, 94, 0,252 1o, L3750 104,
5 75.0 197.532 0,160 0.340 110, ©7. 0,262 112, 22.1483 101,
5 80.0 199,547 0,140 0,360 109, ©7., 0,252 &, 20,719 S
7 85.C 201,940 0,157 0,500 108, ¢7. 0.252 P17 21.297 105,
v 90,0 204,050 0,160 0,%40 108, 94, 0,252 TIn, 2. ng SEN
s 05,0 204,397 N,180  0.300 107, 95, G 252 11~ 21.297 102,
! 100.0 208,510 1,162 0.540 108, 95, ND.252 1A, 21,995 102,

16

O PO O =— 31 ) Lo Ut Lo s

I S O B R L B s



CLICHT:
PLAMT LOCATIOM:
UMIT TESTED:
DUCT MUMRER: IMLET
DUCT AREA:

CGUCT LOCATIOM:
MUMRERS:

-— ]
e
2J

— OO ~dIF R W — T = O @OV R WD
< )

YORK RESEARCH CORPORATION

ONE RESEARCH DRIVE,

2.2450.FT.
IMLET

VAR
FAWANAY

ELAP SaMPLE
TIME VOLUME

(DCH)

217,020
219,290
221.730
224,160
226,710
229, 320
231,957
234,670
236,810
238,960
240,600
243,170
245,710
243,250
250,.850
253,390
255,947
258, 440
260.930
263.250
265, 376
267.790

STANFORD,

ALLENTOWM ,PA
SCRUSRER

CONMECTICUT

RDG

(IMH20) ( [MH20)

0.720
0.720
N.720
0.820
0.320
0. 360
5.3820
0. 500
0.H60
3.520
0.720
0.790
0.790
0,320
0,790
0.790
N, 750
0. 750
0.540
2.920
0.540

17

2ITOT ORIFICE METERTEHP
(DEG.F)
I

87,

89.

@5,
100,
102,
1C4.
107,
103,
103.
108,

34,

21,

92.
100.
1c2.
104,
104,
104,
106.
106,
ing.

oot o1

OR MUMBER: 3479-34

TEST MI'IBcR: 4 [VLE
APRIQ 77

COMDs FO AM

PRLESS-IM @G: 30.33

PITOT TURE FACTOR: 0,770

TEST STARTED:s 2100

TACK STACK i
TE® v —
(DF)Y  (FPS) —
127, 22.358  107.2
27, 22.%53 109, 7

24,583 104,33
24,233 106.4
25.151 164.5
. 24,583 119,01
. 20,775 102.3
20,172 106.3
115, 19,342 34,1
120, 22.353 115.4
12n, 24,7294 107.5
120, 24,7094 107.3%
120, 24,3589 106,38
1292, 24.724 105.8
120, 24,094  104,3
(20, 23.424 105,83
127, 23,484 iDA.4
120, 21,551 1043, 2
127, 19,4258 102.,7
120, 21,551 2.1

. 22.729 107.9

IRCINCIRGI RN TR 1
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YORK RESEARCH CORPORATION JOB NUMRER: 8479-34
ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906
CLIENT: EPA . TEST NUMBER: 5 INLE
PLANT LOCATION: ALLENTOWN,PA DATE: APRI9,77
UNIT TESTED: SCRUBBER TEST COND: FOAM
DUCT NUMBER: INLET e BAR. PRESS-IN HG: 30. 33
DUCT AREA: 2.245Q.FT. PITOT TUBE FACTOR: 0. 770
DUCT LOCATION: INLET o TIME TEST STARTED: 0420

FILTER NUMBERS: XXX

SAMPLE ELAP SAMPLE PITOT ORIFICE METERTEMP NOZ STACK STACK %1
POINT TIME VOLUME RDG RDG . (DEG.F) DIA TEMP VEL - -

-— (MIN) (DCF) (INH20)(INH20) IN OUT (IN) (DF) (FPS) -—
STAR 0. 275.860

Al 3.0 277.420 0.210 0.820 80. 82. 0.252 120, 24,689 .108.9
2 6.0 278,980 0,210 0.80 82, 83. 0.252 120, 24.689 108.6
3 9.0 280.590 0.230 0.900 89. 83. 0.252 120. 25.838 106.5
4 12,0 282.170 0.220 0.860 92. 84. 0.252 120, 25.270 106.4
5 15,0 283.740 0.220 0.860 95, 84, 0.252 120. 25.270 105.5
6 18.0 285,280 0.210 0.820 98. 84. 0.252 120, 24.689 105.6
7 21.0 286.770 0.190 0.750 99. 85. 0.252 120, 23.484 107.2
8 24.0 288,190 0.170 0.680 99. 85, 0.252 120, 22.214 108.0
9 27.0 289.690 0.190 0.750 100. B86. 0.252 120.. 23.484 107.7
i0 30.0 291,160 0,190 0.750 .100. 86. 0,252 120, 23.484 105.6
Bl 33.0 292,730 0.200 0.790 98. 87. 0.252 120. 24.094 110.0
2 36.0 294,340 0.220 0,860 100. 86. 0.252 120, 25.270 107.5
3 39.0 295,560 0.220 0.860 101, B86. 0.252 120, 25.270 8l.4
4 41.0 297.550 0,220 0.860. 103. 88. 0.252 120, 25.270 198.4

18




YOPK RESEAPCH CURPIORATIONM JOR MHERIRER: 3479-34
UME RESEAPRCHA PRIVE, STANFORD, CONMECTICUT 08906
CLIZMT: EPA TEST iRtk 5 [MLE
PLANT LJCA1[U[' ALLENTOW (PA DATE: APR2O,77
UMIT TESTED: SCRURRER TEST COMD: /0 FOAM
BUCT FUMRER: IMLET e — — RAD, PRESS-IN HG: 30.43
DUCT AREA: 2.2450.FT « 2ITOT Tuze FACTO2: O.777
DUCT LOCATIOM: IMNLET e T TDNE TEST STARTED: 1311
FI_TER MUJURZERS: ¥ XX :
SENPLE ELAP SANPLE PITOT ORIFICE METERTENP '0OZ STACK  STACZK #1
POENT  TIKE VOLU'IE DG 206G (DEG.F) DI TEP VEL -
-— (5T (DCF)Y (IMH20) CIMHZ20) 1M 0T (1) (OF (FP3) --
Tan . 314,127
I 5.0 318,640 0,200 0,790 TS, T7. 0.252 105, 23.726 107.3
0.0 321,132 0.200 2,790 89, 77. N.252 105, 23,755 107.5
5.0 323,740 0.220 0,960 948, 7T9. N.252 N5, 24,215 103,2
20.0 326,320 0,237 0,900 100, 31, 0.252 105, 25.475 oY, 5
25.0 329.000 0,220 N.%360 In5, 23, 0.252 105, 24.915 1051

331.620  C,220 0.360 109, 85, 0.252 1o, 25,725 103.¢4
334,200 6.200 0.790 111, 87, 0,252 FED, 230341 06,5

L

s 2 »

s

A O

2 0

3 0

4 0.0

5 5.0

A C.0

7 25.0

3 40.0 336,300 C.200 0,720 113.. 8%. 0,252 1N, 23, 341 1235,9
® 45,0 339,130 0.8 0,720 113, 91, 0.252 1Y, 22.538  103.0
1) 5C.0 341,848 0,180 0.5640 113, 3, 0.252 11N, 21,341 04,5
STAZ 50.0 241,548 .
21 55,0 344,040 2,220 0,880 03, 92, (5.292 1~ 23,925 ev.2
2 0.0 34A,500 0.210 0,320 G4, G2, 0.252 112, 24,450 1072.9
3 65,0 349,250 0,217 D,320 102, 2. 0.252 115 24,357 liz2.1
4 TG.0 351,300 0,237 0.200 105, $2. 0.252 115, 25,770 04,3
5 75.0 354,427 0.239 0,900 108, Q2. 7.252 lis, 25,70 |73, ¢
) 81,0 357,400 0,230 0,80 110, 83, N.252 113, 25. 770 1n7 .
7 SH.0 359.900 D,210 N,820 112, 93, 0.252 115, 24.35%7 197.5
a 0.0 3/2.50C0 0,210 N.4820 112, 95, N,282 P15, 24,557 0104, 3
> 25.0 345,100 0,200 D.790 112, 24, G.2H2 11z, 23.945 194,38
10 10,0 3e7.840 0,190 0,750 113, Da. 0.252 1o, 23.25%4 194,75

19
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YORK RES

EARCH CORPORATIONM

OME RESEARCH DRIVE, STAMFORD, COMMECTICUT 06906

CLIENT? EPA

PLANT LOCATIOM: ALLENTOWM,PA

UMIT TESTED: SCRURRER

DUCT NUMBER: IMLET

DUCT AREA: 20.245Q, FT.
DUCT LOCATIOMs: INLET

FILTER MUMEERS: XXX

SAUPLE ELAP SAMPLE
POINT TIME VOLUME
- (MIM)  (DCF)

376.052
379,38¢C
382.920
386.320
369,800
3%3.400
397,080
400, 699
404,550
407,900
411,169
411,169
415.100
413,300
423,450
426,840
430, 3830
434,230
437,800
44 1,200
444,200
447,936

—
-
o

U Laathopy — —
oy AN NMCWoOWMomo
) L] L] L] - - [ ] [ ] [ ] -
DD0DDD0D0DOO0DDOO00OD00C0D

— =D
e
Hv)
n
O

55.
6C.
65.
_l;{jo
75.
S1EN
85,
@G,
95.
100,

N

-G UREWNENO =002 T A W0
o
o
L]

e

[
DDA O

e

PITOT ORIFICE METERTEMP
ROG
(IMH20) (IMH20)

RDG

53.170
0..170
0. 180
0.180
0.190
0.210
0.210
0.210
C. 130
0.16%

0.250
0.250
0.269
0.220
G.220
0.227
0,180
0.171
0. 170
0,170

. 500
. 200
. 330

580
530

. 330
. 330

330
580

LA10

2.190
2. 190
2,290
1.900
. 700
. 200
. 230
. 500
. 500
. 500

S N A

TEST MUMBRER: 7 IML
DATEs APR20D,77
TEST COMD:
BAR.

MOZ
DTa
OUT (1)

0.308
0.308
0. 308
0.308
0,308
0.303
0. 303
0.308
0.308
0.308

0.308
0. 308
G.308

308
ina
Kiaks!
308
N8

. 308
. 308

JORBR MIMBER:

LW G J

—
—
—

a0 FOAM
PDESS-I HG: 30,43
PITOT TUBE FACTOR:
TIME TEST STARTED:

STACK
VEL

{(FPSY

21,997
21.997
22.535
22,435
23.255
24,449
24,449
24,556
22.435
21,349

25.575
24,1732
27.323
25,133
25.133
25.123
22,734
22,794
22 .94
22,794

8479-34



YORK RESEARCH CORPORATIOM
Ot RESEARCH DRIVE, STAMFORD, COMMNECTICUT
CLIENT:
PLAMT {00
_“IT
DUCT

EPA

CATIOM: ALL
TESTED : SC”U ge!
MUMBER® IMLET B

TOWHM ,,PA

W

=
£z

DUCT APEA: 2.2450.
OUCT LOCATIONM: [MLET -

FILTER NUMRERS: XX

SAMPLE ELAP SAMPLE PITOT ORIFICE METZRTEM

POINT  TIME VOLUME PDG 206 (DEG.F)
- (I ({DCF)Y (IMH20) (IMH20) IN OUT
STAR G.  459.083
Al 5.0 4A2,540 L0180 1,880 93, 95,
2 0.0 466,100 L8O 1,580 99, 95.
3 15.0 469,640 L1830 1.580 107. 95.
4 26.C 473,100 02.190 1.430 i1i. 95,
5 25.0 476.680 0,190 1.430 111, &5,
& 3G.0 480,350 0.192 1.430 111, @5,
7 35.0 483,700 0,182 1.5830 113, 96.
5 40,0 487,130 0.160 l.410 113, 24,
Y 45,0 490,240 LA20 1.680 113, 95,
10 50,0 493,374 u.IU“ 1,480 114, 97,
STAR 50,0 493,374
Bl 55.0 497,690 0,200 1,730 1048, 97.
2 60,0 200.880 0,210 1.330 199, €7,
3 85.0 504,307 0,210 1,830 111, 97,
4 70,0 507,950 0,210 1.330 1i3. 97.
s 5.0 311,490 0,200 1,730 114, Q7.
& 8C.0 515,230 0,207 1,730 115, 97,
7 22,0 213,829 C.210  1.7330 115, 97.
5 2.0 522,350 G, 17 1,300 18, 943,
i $5.0 225,310 C,180 1,380 115, 43
19 10C.0 329,129 C.170  1.300 115, @3

21

06906

TEST
NATE:
TEST
TAR.

SITHT TURS

TIME

P OMNOZ
NIA
(I8

G.308
0,308
0,308
G.300
0.308
D.3038
0. 308
0. 308
0,308

C. 308

0,308
C.302
0, 3n8
0,308
N, 508
IS

0.308
O, 308

0. 308

Yy ‘-’\f‘
e [

MUMBzRs 8

JOB

NiJURER: 8 [MLE
APR2D,TT
CorpDs W/ EDAN
PRESS=~[H HG: 3
i—_';! CT"')D :
TEST STARTED:

STACK  STACK
TP VEL
(OFY  (FP3)

N 22.435
D, 22.535
. 22.435
D 23.252
q

.

e 23.295
a 23,225
T, 22.5825
0. 2I.’!O
T. 23.255
Q. 23,255
Iz, 23,943
35! 24,355
115, 24,555
(RS 24,355
s, 23,743
113, 23,243
s 24,533
P1s, 22,723
1=, 22,734
113 22,093

470=14
(.43
D.770
1739
%1
102.4
i04,3
102.9
37,5
101.0
05,3
GAH.D
195, 1
37.5
102,14
05,7
13,0
92.17
D302
7.1
inz.58
S, |
ins,e
P,
0,7




YOBK Ri

) CORPORATION
OME RESEARCH DRIV

Ay-.nF(JQD, COMPVECTICUT Da90A

JOR 34

TPIRER: 3479-

DR

7
v

o
. *®  |—i

5

FURER |
ﬂPPIL3,77
AN

S(eh

TEST LI
OM: ALLENTOVWN ,PA TATE:
SCRIIREEDR TEST COMD
9]

.__1_,

R k)
—
PR

-1
g

L e G
il Sl

=
(J(‘
e NSRS

..-;4 r

ST ET ~

L -

.12

-
o

A

-ty o
GO S e e
— =]

—i
[

0T e
-
[

.

(N,

o
=0 ? e
= e [T I

ome

‘T
Lo

2.2480,FT,

s

[
() s
LL)

OUTIL T

. PRESS-IY
TOT T

URL
TEST S

FACTOR® O,

TARTIED: 9730

WA

SAMPLE ELAP SAMPLE PITOT ORIFICE METERTE'R NOZ STACK  STACK =
POLNT  TILE VOLIME RDG 206G (D=GL.F) DIA TEVP VL -
— (D) (DCF) (IPIH20)Y CIMH20) I'0 OUT (1) (oF)  (FP3) -

3

STAR 0. 95,515

Al 5.0 98,882 0.300 2.300 129, 86, 0,308 00, 32,773 67.3
z 0.0 103,510 0.340 3,100 119, 83, 0.308 9T, 34,992 Ha,2
g 5.0 106.830  0.250  2.300 1i5. 90, 0.308 0%, 26.927 Tl.5
2 27,0 TH1.570 0,270 2.900 100, 89, 0.308 9%, 31,043 191.9
3 25.0 115,970 0.230 2.500 VIO, 99, 0,308 G, 23.493  07.0
3 20.0 121,900 0,230 2.500 115, 997, 0,308 0D, 27,398 133,2
4 35.0 i25,27C 0.200 2.200 i17. 92. 0.308 9P, . 24,741 A71.3
4 4C.0 129,320 0.200 2.200 116, $2. 0.303 oC, 25,741 97.2
5 45,0 133.3%0 0,220 2.400 114, 92. 0.30 00, 23,047  92.5
5 30.0 136,690 0.200 2.200 114, 92, 0.208 09, a. .
& 55.0 141,630 0.230  2.300 115, 92, 0.308 gU, 29,920 21,2
4 £0.0 145,720 0.250 2.300 113, 92, 0.308 GG, 29,720 87,7
7 65.0 149,390 0,257 2,300 117. $2. 0,308 99, 29.920  Ov.4
7 70.0 153,990 ”.250 2.300 il4a, 92, 0.308 0D, 29,920 3.4
8 75.0 158,122 0.250 2.300 112, 92. 0,308 9. 29,930  £5,3
# 0.0 162,230 0.250  2.390 113, 90, 0.303 59,  20.929 5.4
9 85.0 136.377 0.250 2.300 113. 90. 0,378 g, 29.92n  Br.3
9 90.N 170.533 0.25%7 2,300 113, ©1. 0,309 S, 29,2279 97,3
1O $5.0 174,950 £.250 2,700 1t4, 90, 0.30F 9%, 29,927 94.5
IC 100,00 179,337 269  2.700 115, 90, 9,308 N, 29,474 92,3
STAD 100.0 179,357

] 105.0 153,407 0,299 3,200 83, 84, 0,308 9n, 31,9044 72,7
i 110.0 183,300 0.290  3.200 110, 84, 0,308 03, 22,109 $2,3
2 115.0 195,520 0.240 2,400 112, &5. 0.308 93, 29,210 15,7
2 120.0 197,137 0,240 2,800 113, 83, D.308 3. 29,2197 35,2
3 125.0 201,995 0,193 2.200 112, &5. 0,308 o5, 25,330 1i+.5
3 130.0 205,370 N.230)  2.300 110, 34, 0.375 95, 23.3595  Ss.4
u (35,0 206,200 0.180  1.B0 0, B84, L300 €3, 23,297 il
4 140, 0 213,100 2,192 2,950 104, 38, 0, 307 S5, 23,0990 3.2
5 (45,0 217,300 0,180 1,330 102, 85, NL30F 5. 25,297 in7. i
5 37,0 220,307 0.18)  1.350 102, ES, 0.300 95, 25,207 0,1
g 53,0 224,300 0,240 2,700 102, B4, N304 03, 20,493 Si.L9
; 40,7 220,297 0.2E0 3,100 176, 84, 5,305 95, 31,3%1 €5, %
7 145,70 232,300 0,23 3,170 103, #4, 0,309 9%, 27,35 5.0
7 1T0.0 230,590 CL300 3,300 189, 05, 0, 3n¢ O, 22,439 ¢
4 175.0 243,370 7,300 2,300 109, 3. 0,305 SR 32.a0T Wil
3 30,0 243,100 0,38 3,330 110, 53, 0,307 95, 33,197 gL, 3
. iB3,7 233,490 0,320 3,450 199, 33, 0, 30A O A 2= B Ea R
» 190,77 237.70) (L3290 3,480 105, 35, 0,302 Sa,  33.72% R
i 198,10 243,270 0,299 3,200 193, L3, 0,370 5o, 2,87z i, 22
i Z00,N 250,085 S0 3000 10, 54, T 305 TR U I S D)




YORK BESEARCH CORPORATIOM

Gl RESEARCH DRIVE,
CLI:“*' ZPA

PLANT LOCATIOMN: ALLEMTOWN
UMI'T TESTED: SCRURRER
DUCT MUMBER: QUTLET
DUCT AREA: 2.24SQ.FT.
DUCT LOCATION: QUTLET
FILTER HUMBERS: MYX
SAMPLE ELAP SAMPLE PITOT
POINT TIME VOLUJE RDG
— (HIMy  (DCF)

STAR 0. 73,091
Al 5.0 82.210 0.240
i 10.0 86,750 (0.240
2 5.0 90,790 ©£.220
2 20.0 94,830 0,225
3 25.0 98.840% (02.200
3 3¢.0C 102,840 Q0.210
4 35.2 100.630 0,180
4 40,0 110,420 0,175
5 45.0 113.740 £.180
5 50.0 117.320 0,180
6 55.0 121,350 0.210
3 60.0 125,410 0.210
7 65,0 129.450 0,220
7 T0.0 133.54C £.,220
3 5.0 137,830 0.240
o 80,0 142.200 0,240
% 85.0 146,610 0,250
9 90.0 150.830 0.255
13 92.0 i55.380 0.249
i0 100.0 159,791  0.245
11 105.0 163.390 (.270
i 0.0 167,430 0.220
i2 5.0 171,650 0,190

PA

OrRIFICE

RDG

(ITNH20) CIMH20)

2.950
2.550
2,300
. 350
2.100
2,200
1,900
1.350
I.900
1.900
2.200
2.200
2.300
2. 300
2. 550
2.550
2.700
2. 750
2.550

S 2,500

2.900
2, 300
2.050

METERTEMP
(DEG.F)

N out
&9, T,
i, 73.
2. TO.
w2, TO.
i, Tl
o1, 72,
98, T2,
93, T2.
98, T2.
98, 7T2.
02. T2.
o2, T2,
4, T2.
4, T2.
e7., T12.
8. 72.
P9, T73.
99, 3.
100, 74,
100, T4,
ol. 72.
956, T3,
o7, T3,

23

STAMFORD, COMMECTICUT

08906

TEST

r)n.l.l:.-'

JR

MWBER:

MUMBER: 8

2 OITL
APRIG 7T
TEST COMD:s

FOAN

:}A') pr')l"gC;__I\r HGe 3
JTT()T TURE FALCTOR:
TIiMzE TEST STARTEN:
NOZ STACK  STACK
NIA TENP v EL
(I (DEY  (FPRS)
0.308 7. 25,148
0,308 97. 25,1483
0.308 ga. 25,057
0. 308 05, 25.272
0.308 9. 23.7327
G.308 9. 24,415
(2. 308 3. 22.604
0.308 9b. 22,2853
0.308 5. 22.504
0. 308 9h,  22.504
0.308 g5, 24,194
G.203 97, 24,375
0. 308 ea, 24,377
G.308 97, 24,377
0,308 90. 25.933
0,308 o4, 25.077
0. 308 P4, 24,315
0. 308 95, 25,704
O 308 Q3. 26,054
. 308 Q3. 26.324
0.308 Q9. 27.774
.308 99. 25.980
0,308 99,  23.377

479-34

0.33
J. 780
2100

Bl

L
- L) - L]
OO UGG oW LU 0~ —

~
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YORY DESEARCH CHDPHRATION

OXE QESEARCA DRIVE, STANFORD, COYMECTICUT 06906
CLIZHT: EPA TRAT
PLAMT LOCATIOV: ALLENTONT,PA DATES
UNMIT TESTED: S5CRIRRER TEST
DUCT MUMBER: OUTLET . AR .
DUCT AREA 2.2450. 7T, T PITOT
DUCT LOCATION: OUTLET <L _ TINE
FILTEP YUFRERS: XX T

SAGPLE LLAP SAMPLE PITOT ORIFICE METERTE'®P M0OZ
POLYT  TIVE VOLUMT  AnG G (DES.EY  NIaA

(1D (DCF) (IMH20) (1M

—r

2 I

ran Q. 506,727
l

5.0 510,420 0,180 1,900 78, T4,
10.0 514,140 Q.70 1.38300 95, 75,
15.0 517,450 0,170 1,800 160, 78,
20,7 521.33N (.23 2,400 102, 79,
25.0 524,240 0.260 2.700 102, &0,
30.0 330,420 £.270 2.350 102, &0,

32.0
240.0

163, 81,
Q3. 8i.

535.120
339,625

0.2¢0 2.
C.280 2.95%0

AU — G0~ O3 s Lo NS 3 WD)

45.0 544,170 0,300  3.15%0 102, &1,
) 2C.0 2486.677 0,300 3,150 103, €0,
TAR 50.0 548,870
| 55,0 353,997 N.210  2.2700 33, T9.
2 H0.0 557.0560  0.190 2,000 109, 80,
3 65.0 561.080 0,180 1.450 101, 83,
4 TO.0 565,102 L0170 1,300 101, ED.
5 75.C 20%, 130 C. 7% 1,300 172, &7,
& 0.0 573,130 G.170  1.300 101, 80.
7 85.0 377,299 C.172 1,300 102, &0,
3 RO.0 S81.270 9,170 1,800 133, &3, 0
¢ 95.0 585,320 C070 1,300 164, 8i.
[ 100.0 58%.320 D.182 1,900 103, 8.

24

T

(I

0,308
0.308
0.308
0,308
Q.308
0, 3Nn8
0,308
0,308
0.202
G, 308

0.308
O.308
0, 308
0.308

JOB MRRED: 8479-54
APDIQ.T7

COMD: FO&H

PRESS-IM HG: 30,33

TURS ZACTO2: 0,789
TEST STASTED: 2105
STACK STALY 1

TRy —

(DF)  (FDS) —

105, 22.97 1107
105, 22,142 1124
105, 22,144 105,.3
105, 25,770 107,53
105,  27.410  107.0
105, 27.232 114,83
105, 27.412  10u3.5
105, 23,444 1035, 1
0%, 29,443 102,35
105,  29.443  101.7
105, 24,534  1dn,2
105, 23,431 7.2
0%, 22.3ﬁ5 117, 1
105, 22,144 120,5
105, __.114 21,3
NS, 22,144 127,10
105, 22.14e¢ 1217,4
N5, 22,184 121,53
03, 22,144 §21.2
102, 22.37°4  11:.3




YORK RESEA

ACH CORPNRATION
OME RESEARCH DRIVE, STANFOR

R
[EMT: EpA

s LpPA

pL‘a“iT LUC.“‘_TJ—.!)\[. ':\LI_L_l T)nl'l,

UMIT TESTED: SCRURRED

DUCT ™N3ER: OUTLET —

QLT AREA: 2.24S0,FT.. T
DUCT LOCATIOM: OUTLET - ——
FI_TED MUMRERS: XY T

SAHPLE ELAP SAMPLE FITOT ORIFICE METEDRTEHP
POINT  TIHE VOLUAE onG SN0 (DEGL,F)
o (1M (GCEY (IMH20) (Y20 I ouT
STAR O, 303,230
3 5.0 506,490 0,240 2,200 T9. T2,
10.0 810,830 0,220 2,550 83, 72
15,0 Ail4,330 0,200 1.35%0 1ot., 75,
2C,0C A13,340 0,180 1.520 101, 78,
25.0 A22.320 0,182 1,850 101, 73
30,0 026,810 0,220 2,.7%0 101, 73,
35.C 630,320 0.260 2,400 102, 73.
40,0 534,310 0.2580 2.400 102, 73
45, A38.312 0.270 2.300 101, 75.
{ (.0 843,595 (0,280 2,400 102, AD.
TAR 0, 343.930

348, 4470 0,200
AH2.450 0,190
A5&,490 2,180
A60.510  0.180
304,590 0,199
3ER,IVO 0,190
572,850 0.2350
AT&.ATT £.290
AB1,.300 (0,200
3.0 385,830 5,300

L]
o
un
OO

100,
162, 7
g2, T

O =4 Ly
g1 Ul
2

L)
i
ui
&

DOOCODITOoO0O0O
y
wul
]

L

[

5

.
I3
.

LS SRy o R I K6 R e N SI NI RN
1 ol

UIToOwoauouowm
L]

-

— D O=10WUM S o N — @~ U o

PTG TG [ — = — = — —

~
.
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Q
=

25

I
T
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o’

-
-

T

.

O BRI R R N
4

R vy B oY
el o W»

M

KIROFIRCHEN
* L] L] L

NDOND D O MO D ND

[S I
.

8a, 7%
-
i

DD D
Moo mn

O 7<

G Lo o Lo

1n2., 713,
750 102, 80,
102 112, 2D
O 1z, 8).
oo1nn. 80,
O lﬂl. \.}n-

UV IR S I IR IS I

wd )
P

[
.

M2ONG NG D D O 00 N0 N0

19

4 OfTL

APR2G,TT

FO aM

PRESS=IMN HGs 30.43

CACTOR T D, T780

STARTED: 0055

5TACK %I
Y EL -
(FB3) -
240126 94,
25,714 105,
23.350 109,
22,525 113,
22,526 1153,
25.004 102,
27,193 97,
27.193 95,
27,710 85,
27.193 115,
23.350 124,
23.245 113,
22.325 15,
22,425 11,
23,245 113,
23.246 112,
27.193 97,
28,719 92,
20,719 117,
22,210 99,

DD N O NG L

Wi

O 0L G O D

)

~1 U



YORK RESEARCH CORPORATION JOB NUMBER: 8479-34
ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906
CLIENT: EPA TEST NUMBER: 5 OUTL
PLANT LOCATION: ALLENTOWN,PA DATE: APR20,77
UNIT TESTED:* SCRUBBER . TEST COND: FOAM
DUCT NUMBER: OUTLET T BAR. PRESS-IN HG: 30.42
DUCT AREA: 2.245Q.FT, PITOT TUBE FACTOR: 0.780
DUCT LOCATION: QUTLET T —— TIME TEST STARTED: 0405

FILTER NUMBERSt XXX

SAMPLE ELAP SAMPLE PITOT ORIFICE METERTEMP NOZ STACK STACK %1
POINT TIME VOLUME RDG RDG (DEG. F) DIA TEMP VEL —

-_— (MIN). (DCF) (INH20)(INH20) IN OUT (IN) (DFY (FPS) -

STAR 0. 694.830

A4 3.0 697,170 0.180. 1.650 86. 70. 0,308 98, 22.630 115.7
"5 6.0 699,270 0.190 1.750 90. 71, 0,308 98, 23.250 100.6

o] 9.0 701,910 0.250 2,300 96. 72. 0,308 98. 26.669 109.7

7 12.0 704,710 0.290 2.650 .100. .72. 0.308 98, 28.724 107.7

8 15.0 707,380 0,300 2.750 101, 74. 0.308 100, 29.267 100.9

@ 18.0 710,030 0,300 2,750 102, 74. 0,308 100. 29.267 100C.1

10 21,0 712,750 0.310 . 2.900 .102. 74. 0,308 100, 29,751 101.1

STAR 21.0 712,820

B4 24.0 714,880 0.180 .650 90. 73. 0.308 100, 22.670 101.4

Mo
-~
O

i :
5 716,960 0,180 1.650 94, 74. 0.308 100, 22.670 101.9
6 0 719,160 0£.210 1,950 94, 74, 0,308 100, 24,487 99.8
7 33.0 721,570 0.240 2,200 97. 74. 0,308 100. 26,177 102,1
8
Q
|

w
(@]
*

O

36.0 724.060 0.260 2.400 99. 75. 0.308 100. 27.246 10}.1
39.0 726.530 0.250 2.300 .100. 75. 0.308 .100. 26.717 102.1
0 42.0 729.020 0.260 2.400 100. 75. 0.308 .100. 27.246 101.0

26




YIORK RESEARCH COQDPORATION JOT MHMREPY 3479-34
OME RZGEARCH DRIVE, STAMFORD., COMMECTICUT 0&Rw06
CLIENT: ZPA TLEST MIMREDR: A QUTL
FLAMT LOCATIOM: ALL=MTOW PA DATE: apPR20,77
UNIT TESTED: SCRUPRER TEST COMDe /0 FoaM
DUCT MUMBER: QUTLET e GAR. PRESS-TM MG 30.43
QUCT AREA: 2.2450.FT. PITOY THRT FACTODS 0,78
DUCT LOCATION: OUTLET ——— TINE TEST STARTED: 1325
FILTER MUNMRERS: XY

£ ELAP SANPLE FPITOT ORIFICE METERTENR MOZ STA

I SADL TACK  STAZE %1
POINT TIME VOLUME  oDG DOG  (DEG.F)  NIA TEWp ViDL -
—  (AIM)  (DCF) (IMH20) (IMH20)  I't OUT (1) (NE)  (EPS) -
l STA2 0.  23.03% _
A 5.0 47.220 0,250 2.300 $0. 80. 0.308 101, 25.730 10,
I | 1.0 51,382 0.250 2.300 104, 94. C.208 102, 25.733 101.3
2 15.0 55.483 0.240 2.200 108, ©£5. 0.308 101, 25.199 1082.2
2 20,0 B9.4B0 0,230 2.100 i09. 85, 0.303 10}, 25.%47 i01.7
3 25,0 63,375 0.227 2.050 112. 83. 0.308 102. 25.175 1009
l 3 30.0  §7.250 0.220 2.750 110. &3. 0.308  102. 25.17°6 i07.5
4 35.0 70,990 0.200 1,350 111, 90, 0.308 102, 23.937 i0l.a4
4 40,0 74,690 0.200 1.850 119, £9. 0.208 102, 23.937 107.5°
l 5 45,0 78.490 0.210 1.950 iil. 99, 0.208 102, 24.%29 1074
5 50.0 62,260 0.210 1.9%0 12, 91, 0.302 102, 24,520 1004
3 35.0  86.900 0.210 1.950 113. 9l. 0.308 102, 0. 2.
. 5 0.0 89.380 0.210 1.950 110. 92. 0.308 102, 24.520 15,3
7 55.0 94.000 0.250 2.300 112. 92. 0.308 102, 25.743  9<.3
7 70.0 ©8.130 0.250 2.300 1i3. 97. 0.308 102, 256.743  $9.v
5 75.0 102.230  0.250 2.200 113, ©92. 0.308  102. 2&.743 107.4
l g 80.0 106,430 0,250 2.30C li4, ©2. 0.308 102, 25.737 107.4
9 85.0 110.825 ©.260 2.400 li4. 92. C.308 103, 27.317  9v.5%
o 90.C 114.93C 0.270 2.300 115. 02, 0.208 105, 27.%33 i01.4
l 10 95.0 119.320 0.270 2.300 114, 2. 0.303 or, 27.514 G50
PO 100.0 123,637 0.280 2,400 114,  92. 0,308 35. 27.302 5.2
STAR 100.06 123,350 ‘
I RE105.0 127.750 0.250 2,300 106, 90, 0,304 101, 25.7% 95,1
] 116.0 131,330 0.250 2.300 1i0. ¢0. 0.308  10t. 26.77%  99. 1
2 115.0 135,830 0.210 1.930 il4. 92, 0.308  102. 24.320 10i.5
2 20,0 139,450 0.210 1,950 112, $2. 0.308  102. 24.320  9v.3
. 3 125.0 143,130 0,200 1.350 115, ©3. 0,308 102, 23.327 1673
3 130.7 146,910 0.200 1.350 113, 93. 0.308 102, 23.227 107
4 i35.0 i50.520 0,192 1.750 i13. G3. 0.3n3 32, 23,231 1950
l 4 14C.0 184,130 0,197 1,750 112, ©3. 0.30F (02, 23.331 1901
5 45,0 157.730  0.200 1.350 111. ©3. 0.308 102, 23.737  9s.7
5 150.C 161,545 0.210  1.950 110, 92, 0.302  102. 24.32¢  197.7
l 3 155.0 165.970 0,290 2,530 1il. 92, 2.308 102, 2%.335  ¢5. 2
5 16C.7 170,450 ©.300 2,750 (11, 02, 0.208  i02. 29.317  or.3
7 (65,0 175.096 N.329 2.950 112, 02. C.208 101, 3,252 .. 5
7 17C.0 179,213 ©.330 2.7950 114, 92, 0,305 191, 30,721 9wl
l & V75,0 184,470 0,329 2,950 113, 03, 0,398 100. 37,232 ge.0
8 80,0 159,150 0.320  2.950 103, ©3. Q.308 101, 30.232 {n1.5
9 85,0 194,400 ©.340 3.250 120. G4, 0.308 109, 31.155 10
I 0 150.C 198,925 0.340 3.250 il&., Ga. 0,208 99, 31,127  93.3
1D 195.0 203,430 0.320 2.950 120, 95, 0.,203 oG, 30,19 wu.s 2T
19 200.0 208,250 1.320 2,950 14, 95, 0,377 9Y. 30|23 9u.n




YORK RESEARCH CORPORATION . JOB NUMBER: .8479-34

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906
CLIENT: EPA TEST NUMBER: 7 OUTL
PLANT LOCATIONs ALLENTOWN,PA .DATEs APR20,77
UNIT TESTED: SCRUBBER TEST COND2 W/0 FOAM

' DUCT NUMBERs OUTLET - e BAR. PRESS-IN HG: .30.43
DUCT AREA:z 2.245Q,.FT. . PITOT TUBE FACTORs 0.780
DUCT LOCATION.2 OUTLET ————— TIME TEST STARTED: 1809

FILTER NUMBERS: XXX

SAMPLE ELAP SAMPLE PITOT ORIFICE METERTEMP NOZ STACK STACK X1
POINT .TIME VOLUME RDG RDG . (DEG.F) DIA TEMP VEL —
— (MIN). (DCF) (INH20)(CINH20) IN OUT (IN} {DF) (FPS) -

STAR 0. 14,732
A 5.0 18.880 0.250 2.300 84. 75, 0.308 102, 26.763 104.7
10,0 23.210 9,260 2.409 97, 77. 0,308 102, 27,293 105.7

}

2 15.0 27,300 0.250 2.300.105. 80. 0.308 102. 26.763 100,8
2 20,6 31,370 0.250 2.300 105, 80. 0.308 102, 26.763 100.3
3 25.0 35,315 0.230 2.100 105, 82. 0.308 163, 25.693 lol1,2
3 30.0 39.250 0.230 2,100 184, 8&2. 0.308 183. .25.493 . 101.0
4 35.0 43,030 0,210 1,950 102, 95. 0.308 163. 24,558 100.5
4 40,0 46.730 0.200 1,850 .lg0, 8. 9.308 103, . 23.959 102.2
5 45.0 50,480 ©0.219 1.950 100, 82. 0.308 182. 24,529 .10l.0
5 50.0 54,300 0.220 2,050 99. 82. 0.3988 182, .25.106 100.6
6 55.0 58.610 ©0.280 2,600 !92,. 82, 0,308 .00, 28,273 .100.3
é 60,0 62.990 0,280 2,600.102, 82. @.308 160. 28.273 102.0
7 65.0 67,340 0.280 2.600 103, 83. 0.368 . 102. 28.323 .0Ql.3
7 70.0 71,720 0.290 2.650 104, 82, 6,308. 182, 28.825 100.2
8 75.0 76.100 0,290 2.650 104, 82. 0,308 182, 28,825 .100.2
8 80.6 80.490 0,290. 2.650 104, 82. 0,308 180, 28.773 100.2
9 85.0 85,130 0,330 3.100 1082, 82, 0,308 102, 30.748 9.8
4 0.0 89.950 0.340 3,200 101, 82, 0.308 lol, 31,183 102,!
10 95.0 94.790 0.370 3,406 103, 82. 0.308 l@l. 32.530 98.2

10 160.0 99.690 0,370 3,400 103. 82. 0.308 10l, 32.530 99.4

STAR .100.0 .100, 370

Bl .105,0 104,490 0.260 2.400 86. 78. 0,308 lel, 27.269. 101.4
b v LE.0 108,670 0,260 . 2.400 96. 79. 0.308. 101, 27.269 101.8
2 15,0 112,750 0,250 2.300 97. 78, 0,308 .101. 26.739 101.4
2 120.0 116,750 0.240 2.200 97, 78, 0.308 10l. 26,199 .101.4
3 125.0 .120.610 0,220 2,050 95. 78, 0.308 .100. 25.06! 102.3
3 130.0 124.470 0.230 2.100 93, 77. 0.308 .100. 25.624 100,3
A 135.0 128,310 0.220 2.050 92, 75. 0,308 100. 25.06! 102.3
4 140,0 132..140 0,220 2,050 90, 75. 0.308 J00,  25.061 102.2
5 145,0 136,000 0.230 2,100 99. I75. 0.308 100, 25.624 100.8
5 150.0 139,820 0.230 2..100 90.. 75. 0.308 100. 25,624 99.7
é 155.0 144,410 0.340 3,150 90. 75. 0.308 J00. 31.155 . 98.8
é 160.0 149.110 0,350 3,200 92, 74, 0,308 100, 31,610 99.6
7 165.0 153,880 0.360 3.300 94, 75, 0.308 98, 32.00l 99.3
7 170.0 158,640 0,360 3.300 94, 74, 0,308 98. 32.00l1 99.1
8 . 175.0 163,550 0,380 3.500 95. 75. 0.308 98, 32.878 99.4
8 180.0 168,430 0,360 3.300 .95. 75. 0.308 98. 32.001 .101.5
9 185.0 173.320 .0.340. 3,100 96, 74, 0.308 . 98, 31.099 .104.6
9 190.0 178.110 .0.340 3..100 97. 75. 0.308 ?8. 31.099 102.2
|

o

195.0 183..190 0.340 3..100 102, 75. 0.308 98.. 31,099 107.9 28
0 2000 188340 0340 3100 108, AL (LINR . OR. 2l N9G 100
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YORK RESEARCH CORPORATION
ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906

CLIENTs EPA

UNIT TESTED: SCRUBBER

DUCT NUMBER: OUTLET
DUCT AREA:

FILTER NUMBERS: XXX

SAMPLE ELAP SAMPLE
POINT .TIME YOLUME

2.245Q.FT.
DUCT LOCATION: OUTLET

PITOT ORIFICE METERTEMP

RDG

PLANT LOCATIONs ALLENTOWN,PA

r———

RDG - (DEG.F)

- (MIN). (DCF) (INH20)(INH20) IN

STAR 0. 15.100
Al 5.0 19,980
0.0 22.710
5.0 26,390
0.0 30..100
5.0 33.600
0.0
5.0 40.380
40.0 43,800
: 47.270
50.0 50,770
55.0 54.740
60.0 58.8560
65.0 62,780
70.0 66.920
75.0 71.120
80.0 76,770
85.0 79.620
90.0 83,490
95.0 87.820
91,970
AR 160.0 91,970
105.0 95.210
118.0 99.090
15,0 104,110
120.0.107,850
125.0 .111,330
130.0 174,270
135.0 117.890
121.560
145.0 125.300
150.0 128,190
155.0 132.550
160.0 137.180
. 165,0 142,110
170.0 146,340
175.0 150,910
180.0 155,530
185.0 160.110
190.0 165,130
195.0 168,810 .

WV~ YOOV A& LWNN-—
n
8]
.
o

- QO
&
O
.
o

0
Q 00,0 17 75 0,1

36.960 .

0.260
0.240
0.240
0,250
0.758

0.210
0,210
0.200
0.200

0.180.

0.180
0.170
0. 170
0..190
0.190
0.290
0.310
0.320
0,320
0.320
0.330
0.310
0.310
0..150

2.000 65..
1.950 80..

l1.850 88,
1.850 90,
1.650 92,
1.650 93,
1.600 94,

1.650 92..

1.750 92.
1.750 93,
2.300. 93.
2. 300 95.
2.250 98.
2,250 98,
2.400 98,
2.400 98.
2.250 98,
2.250 98.
2.300 98.
2..300 -100,

2.200 88,
2.200 98,
2. 100 98,
1.850 99,

1.650 87,

1,650 95,
1.800 92.
1.800 92,
2.000 95,
2.000 95.
3.050 94,
2.900 102.
2.950 .103.
2.950 102,

2.950 102..

3.050 ial.
2.900 lod,
2.900 102,
1.600 .100..

1,600 100, 88, 0,308

TEST NUMBER: 8 OUTL

DATE: APR20,77
TEST CONDt

BAR.

W/ FOAM
PRESS-IN HG: 30.43
0.780

-PITOT TUBE FACTOR:
TIME TEST STARTEDs 2230

JOB NUMBER: 8479-34

NOZ  STACK STACK %I

DIA TEMP  VEL -—
OUT (IN) (DF) (FPS) -—
65. 0.308 100, 24,48 137.7
65. 0.308 100, 24.48 75,9
67. 0,308 100. 23.895 103.9
68, 0.308 .100. 23.895 104.5
70. 0.308. 102, 22.709 .103.6
70. 0,308 102, 22.709 99.4
72. 0.308 102, 22.069 103.8
72, 0.308 102, 22,709 101,14
73. 0.308 101. 23.311 99.7
73. 0.308 .101. 23.3!1 100.4
73. 0.308 100, 26.715 99.3
72. 0.308 .100. 26.715 103.0
75. 0.308 100, 26.176 99.5
75. 0.308 100. 26.176 105.0
75. 0.308 100, 27.244 102.4
75. 0.308 100, 27.244 137.8
75. 0.308 100, 26.176 72.3
5. 0,308  100. 26,176 103.3
74. 0.308 100, 26.715 102.8
75. 0,308 100. 46.272 59.5
72. 0,308 100. 24.485 88.9
75. 0.308 .100. 24,485 105.2
75. 0.308 100. 23.895 139.5
74. 0,308 100. 23.89%5 103.9
74, 0.308 .100. 22.689 102.0
74, 0.308 .J00. 22.669 86.3
73. 0.308 . 100, 22.030 109.8
73. 0.308 .00, 22.030 111.3
73, 0.308 .100. 23.290 107.1
73. 0.308 100, 23.290 82.7
72. 0.308 .100. 2B.7713 .01.5
74, 0.308 98, 29.696 .103.1
75. 0,308 98. 30.171 107.8
76. 0.308 98, 30.171 _92.5
76. 0.308 . 98. 30,171 100.0
75. 0.308 98. 30.639 99.7
75. 0,308 97. 29.669 101.9
75. 0.308 97. 29.669 1i1.5
88. 0,308 97. 20.638 115,00 29

' Q7 20,638 Q.2
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YORK RESEARCH CORPORATION
ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906

CLIENT® EPA

PLANT LOCATION: ALLENTQWN,PA

UNIT TESTED: .SCRUBBER
DUCT NUMBER:s OUTLET -
2.245Q.FT.
DUCT LOCATIONs OQUTLET
FILTER NUMBERS: XXX

DUCT AREAs

SAMPLE ELAP
POINT .TIME
—  (MIN)

STAR 0.
Al 5.0
10.0
15,0
20.0
25.0
30.0
35.0
40.0
45.0
50,0
55,0
60.0
65.0
10.0
75.0
80,0
85.0
90.0
95.0
100. 0
105.0
110.0
15,0
120.0
125.0
130.0
135.0
140, 0
145,0

mLLmumm—wa—obmmqﬂo@mm¥+wmmm—
—00

TEST NUMBER: 9 OUTL
-DATE® APR21,77
TEST CONDs W/0 FOAM
BAR. PRESS~IN HGs 30.31
PITOT TUBE FACTORs: 0.780
TIME TEST: STARTEDs 0225

SAMPLE . PITOT ORIFICE METERTEMP NOZ

VOLUME
(DCF)

82.575
86.630
$0.310

93,630

97.1780
101,750
105,470
109.640

11.3.450.
117,440 .

121,390
125,390

129,380 .

133.360
137.410
141,470
145,650
149,870
154,060
158,090
162.070

166, 740 -

170,580
174,240
177, 860
181,430
184,890
188,350
191.790
195.440

RDG.

(INH20)(INH20)

. 2,200
2.200..

2.300
2. 300
2.000
2.000
1.550
1,650
1,750
1, 650
2. 300
2,200
2,300
2.300
2.400
2. 500
2.500
2.500
2.200
2.200

2.100 .
. 2.400
1.850

1.850
1.750

1,650

1.650
1 .650
1.950

(DEG. F) DIA
IN OUT (IN)
8. 75, 0.308
92. 73. 0,308
95. 74, 0.308
98. 74, 0.308
100, J6. 0,308
100. 76, C,308
99, 77. 0,308
100. 78, 0.308
100. 78. 0,308
99. 78, 0,308
98. 78. 0.308
98. 78, 0.308
99, 78. 0.308
99. 78. 0,308
99. 78. 0.308
100, 78. 0,308
100, 79. 0.308
100, 79. 0.308
100, 79. 0.308
99,  79. 0,308

89. 76. 0.308 .
96. 77. 0.308
97, 7T7. 0.308
95.. 77. 0,308
94, 771. 0.308
94. 77. 0.308
93. T77. 0.308
92. 77. 0.308
92.. 76. 0,308

30

STACK
TEMP
{DF)

95.

100,
100,
.100.

100.
100,
100,

100,

104,

104,

105.

105,

104,
102,
99.
99.
g8,
82.
.95'
99,
99.
99,

- 99.

99,
99.
99.

100,
100,
100,

STACK
VEL
(FPS)

24,422
24,532

25..1.09

25,109
23,334
23.334
22.072
22.712
23.417
22.793
26. 885
26,342
26,862
26.814
27.272
27.791
27.517
27,366
26.108
26.202
25,650
25.650
23,919
23,919
23,313
22.692
2.712
2.712
24.532

5388

VOW—~—=MD

A
1

JOB NUMBER: 8479-34

-3

—
B

_._..
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wWh WENRWWJOUNO0 — WO

L J

8a8

* =

99.2
97.9
01,0
100, 2

d21.5

99.2
10t,.,2
100.3
101.6
IO].l
101.3
100.8

99.2




YORK RESEARCH CORPORATION JOB NUMBER: 8479-34

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06906

CLIENTs EPA TEST NUMBERs 10 QUT
PLANT LAOCATIONs ALLENTOWN,PA DATE: APR21,77

UNIT TESTED: SCRUBBER . . TEST CONDt FOAM

DUCT. NUMBERs OUTLET e BAR. PRESS—IN HGs 30.31
DUCT AREA: . 22 245Q, FT. . PITOT.TUBE FACTOR: 0.780
DUCT LOCATIONs QUTLET &@——w - TIME TEST. STARTEDs 0120

FILTER NUMBERSt XXX

SAMPLE ELAP SAMPLE . PITOT ORIFICE METERTEMP NOZ STACK STACK %1
POINT . TIME VOLUME RDG RDG . (DEG.F) DIA TEMP VEL
- (MIN) (DCF) (INH20)(INH20) - IN OUT (IN) (DF) (FPS)

{1

STAR 0. 416.835

B 5.0 421,290 0.230 .2,.160 76. 73, 0.308 J00. 25.6471 H17.8
| 10.0 425,140 0.220 2,050 .100. 78. 0.308 10, 25.330 .J02.2
2 15,0 428.720 0,190 1.750 102.. 80. 0.308. 110. .23.540 101.8
2 20,0 432.480 0,200 1.850.100. 80, 0,308 i10. 24,151 104.5
3 25,0 436.040 0,200 1,850 100, 8t, 0,308 110, -24..15]1 98,8
3 - 30.0 439,520 0.180 1,650 100, 82, 0.308 110, 22.912 .101.7
4 35.0 442,980 0.180 1.650 100, 82, 0.308 110, 22.912 .101.1
4 40,0 446.320 .. 0.160 1.500 i01,. .82, 0.308  Ill0o. 21.602 103.4
5 45,0 449.720 0,170 1.600 99, 84, 0,308 110, 22,266 102.1
5 50.0 453.010 0,160 1,500 99, 83, 0.308 108, 21,564 101.7
6 55.0 456.220 0.220 2.050 98. 83. 0.308 108, 25.286 84.8
6 60.0 460.670 0.220 2.050 98. 83, 0.308 .100. 25.107 116.8
7 65.0 464.560 0.220 2.050 .98.. 83. 0.308 100. 25.107 102.]
ki 70,0 468,430 0,220 2.050.100, 82. 0.308 100, 25.107 101.5
8 75,0 472.370 0,230« 2,100 .i00, 82, 0,308 100. 25.671 101.1
8 80.0 476.280 0.230 . 2..100 .100. 82. 0.308 100, 25,671 100.3
9 85,0 480,120 0.220 2.050.100, 82, 0.308 .00, 25.107 .0QQ.7
9 90.0 484,080 0,220 2.050 100. 82. 0.308 100, 25.107 103.8
10 95,0 488.110 0.240 2.200.100, 82. 0.308 100, 26,223 .101.2

10 100,0 492,110 0,240 2.200.100. 80. 0.308 100, 26.223 100.6

STAR .100.0 492,140

Al - 105.0 495,900 0.200 1.880 90. 82, 0.308 .100, 23.939 .104.3
1 110.0 500,320 ©0.200 1,880 100, 83, 0.308 110, 24,151 122.5
2 115,0 503.330 0,200 1.880.100, 85, 0,308 t1o. 24,151 83.3
2 20,0 506,610 0.150 1.400.100. 88, 0,308 110, 20,916 104.4
3 125.0 509,950 0.150 1.400 100. 80. 0,308. 110. 20.916 107,0
3 130.0 513,180 0O.150 |.400 105, B85, 0,308 Ho. 20.916 102.6
4 135.0 516,480 0.150 1.400 102. 85. 0.308 i1lg, 20.916 105.1
4 140,0 519,090 0.i50 1.400 102, 85, 0,308 1i0. 20.916 83.1
5 145,0 523,000 0.i160 . 1.500 .102, 85. 0,308 120, 21,790 121.6
5 150.0 526,330 0.160 1,500 102. 86, 0,308 P15, 21.696 103,1
é 155.0 529,650 0.i8 1,650 102, 85, 0.308 115, 23,012 97.0
6 180.0 532,930 0.180. 1,650 103, 84, 0,308 115, 23,012 95.8
7 165,0 536.310 0,70 1,600 .i00. 84, 0.308 115, 22,364 101.9
7 170.0 540,010 0,170 1,600 .100. 84, 0.308 120. 22.461 112.0
8 175.0 543,190 0.190 1,750 100. 84, 0,308 100, 23,332 89.5
8 [80.0 546,660 0..80 1,650 .100. 84, 0,308 100, 22.710 100.3
9 185.0 550,120- 0.18)0 1.650 100, 84, 0.308 100, 22.710 1.Q0.0
9 190.0 553,710 0..18 1.4650 .1C0, 84, 0,308 10t, 22,730 103.9
{0 195.0 556.420 0,100 0.860.100. 84, 0.308 10l. 16.%942 105.0
10 200.0 559,320 0.120. 1,100 98, 84, 0,308 102, 18.576 102.9




APPENDIX B

FIELD DATA SHEETS

32
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APPENDIX E

STANDARD CALCULATIONS
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PARTICULATE .  CALCULATIONS

The following are the basic equations used in calculating the data
as found in the final summarv,

1. Volume of dry gas sampled at standard corditions - 70°F, 29.92" Hg,

ft.3
mStd = 13.6
(T, + 460)

2. Volume of water vapor at 70°F and 29.92" Hg, ft.3

v =
wgas = 0.0474 x Vy

3. % Moisture in stack gas

%M =

4. Mole fraction of dry gas

Mg = 100 - % M
100

(VN

Average molecular weight of dry.stack gas

L

M Wg = (% COp x .HU)+(% Op x .32)+(% Ny x .23)+(% CO x .28)

6. Molecular weight of stack gZas

MW= MWy x Mg) + 18 (1 - M)

7. Stack velocity at stack concditions, fos

Vg = 85.48 x G, \/"\‘Pq x (s * 250)

Pg x MW

81




8.

10.

i1,

12.

iu,

16.

Stack gas flow rate, stack conditions, ACFM

Qy = 60 x Vg x Ag

Stack gas flow rate, standard conditions, SCFMD

_ 1062.6 x Vg x Ag x Mg x Ps
-8 (Tg + 460)

Percent isckinetic

- 17.24 x (Tg + 460) x Vp_,

Vg x Ty x Pg x Mz x (Dp) €

Dry particulate concentration - Gr/SCFD

C = 0.015u43 x 7
Mgtd

Dry particulate emissions - lb/hr

E = 0.008572 x C x Qg

Particulate emissions by actual heat input - Lh/MMBtu

Eoe = B
HI MMBtu/Hr

# Excess air at sampling point

100 x_ (% 02 - 0.3% CO)
(0.264 x 3% Np) - (3% 0z - 0.5% €0)

% EA =

facter

rr)

p = 100 (3.64H)+(1.53%C)+( 57381+ (, 1) - (, 460)
GCV

FC Factor

- 321 x 103
€ GCV

s |

82




17,

18.

19.

Emissions by F Factor (Lb/MMBtu)

Fo = _CE 20,9
F~ 7000 \20.9-% 03

Emissions by F. Factor (Lb/MMBtu)
E = CPC 100

F
c 7000 \% CO»p

Prorated Emissions

st
Ep = En + (Esb - En) -
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PARTICULATE CALCULATION XEY

Stack area (fta)
Dry particulate concentration - Gr/SCFD
Percent by volume (dry basis) in flue gas
Pitot tube correction factor

Sample nozzle diameter (in.)

Dry particulate emissions - lb/hr

Percent excess air

Emissions by F Factor - Lb/MMBtu

Emissions by F, Factor - Lb/MMBtu

Emissions by actual heat inmput - Lb/MMBtu
Average normal emission rate (non-soot blow)
Prorated emission rate

Emission rate during scot blow

F Factor (SCFED/MMBtu)

F. Factor

Gross caloric value of fuel fired (Btw/lb)
Percent by weight of fuel fired

Sampling iscokinetics

Percent moisture by volume in stack gas

Mole fraction of dry gas

Front half sampls weight (milligrams)
Molecular weight of stack gas

Molecular weight of dry stack gas

Barometric pressure (“Hg)

Avara

13}

e orifice pressure crop ("H;0)

Stack pressure ("Hg absclutea)
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Veleocity pressure ("Hp0)

Stack gas flow rate, stack conditions - ACEM
Stack gas flow rate, standard conditions - SCEMD
Time unit in operaticn per day (hours)

Average meter temperature (°F)

Stack temperature (°F)

Time unit blows soof per day (hours)

Test time . (minutes)

Volume of gas sampled at meter conditions - £t3

Volume of dry gas sampled at standard conditions -

£t3
Stack gas velocity at stack conditions - fps
Milliliters of water condemnsed in impingers

Volume of water vapor at 70°F and 25,927 Hg, F£3
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GASEQUS EMISSIONS CALCULATIONS

GENERAL EQUATIONS

A. Parts Per Million ({(ppm) bv Volume Drv:

_ (48-15) (Mgcomp) (T + 460)
pem W) Vm) (P

ppm @ X % EA = ppm measured x

]

(Total Air 2

2 me
(Total Air 3

Where: Total Air = 100 + EA (For O», equivalent Excess Air Used)

B. Pounds Per Hour (Lb./Hr.):

(7.467 x 1076) (mg. o) @g) (Tm + U60)

Lb./Hr. = W) )

Where: mgeomp = weight of component sampled (mg)

m = Temperature of Meter (°F)
MW = Molecular weight of Component
Vi = Metered gas volume (ACF)
Pm = Meter pressure (in. Hg absoclute)
Qs = Stack gas flow (SCFMD)
SPECIFIC EQUATIONS
S0p, Sulfur Dioxide (MW=6u.l) F-, Fluoride (MW=19.0)
opm = (.7512) (mg SO5) (Ty + 46Q) (2.334) (mg F~) (T, + 460)
P (B) (V) pEm = (Br) (V)
S03, Sulfur Trioxide (MW=80.1) ClL-, Chloride (MW=33.3)
(.6011) (mg SO3) (T + 460) (1.356) (mg CL-) (T, + 4&0)
pem = Br) (¥ ppm = )
(Fm) (Vm) (Pm) (V)
He, Mercurv (MW=200.6) ' HCl, Hvdrogen Chloride (Mw=36.53)
.2400 Heg) (T, + 460 1.319 HC1) +
oo = (12400) (g HE) (T ) pm = (1319 (ng HCL) (T, + 460)
(Fm) (Vi) (Bm) (Vi)

NOx, Oxdides of Nitrogen as NOz (W=45.0)

(1.047) (mg NO3z) (Tp + 4850)

om = .
pE (Pi-Pg) (Vg, CE)

denotes FTlask
denotes initial
denotes final

=, CF = liters/28.32

Iy

[T =]

!
|
<3
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