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PARTICULATE EMISSION STUDY
MICHIGAN SUGAR COMPANY
CROSWELL, MICHIGAN
NOVEMBER 19, 19S50

MA-6482

EXECUTIVE SUMMARY

Swanson Environmental, Inc. (SEI) was retained by Michigan Sugar
Company toc perform a particulate emissions study on the exhaust
gases discharged from the Pulp Drier at their Croswell, Michigan

facility.

The study took place on November 13, 1990 and was conducted in
accordance with U.S. EPA Methods 1, 2, 3, 4 and MDNR Method 5B for

the purpose of fulfilling compliance requirements. The results of

the study are as follows:

Drier Exhaust

Stack Gas Lbs/1000 Lbs/1000 Lba/1000

Test Test Flow Rate Lbs EG @ Lbs dry Lbs EG @ Lbs/
Na. Date {DSCFM) (Dry) SO%E R* Hour
—_— e r—r—7) —_—m==== _——= —_— == =ttt -ttt tt—14
P-1 11-13-90 32426 0.110 0.262 0.078 16.175
P2 11-13-90 34044 0.102 0.263 0.072 15.819
P-3 11-13-90 33804 0.099 0.275 0.070 15.152
Average 33425 0.104 0.267 0.073 15,715
EA * = Exceas Air

EG @

Exhaust Gas

Il
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PARTICULATE EMISSION STUDY
MICHIGAN SUGAR COMPANY
CROSWELL, MICHIGAN
NOVEMBER 19, 1930

MA-6482

1.0

2.0

INTRODUCTION

Swanson Environmental, Inc. (SEI) was retained by Michigan
Sugar Companf to conduct -a total particulate emissions study
on the exhaust gaseé discharged from the Pulp Drier at their

Croswell, Michigan facility.

The purpose of the study was to determine the total
particulate emissions, as required by the Michigan Department

of Natural Resources (MDNR), in -accordance with Michigan

Sugar's permit conditions. The testing procedures used for

the study were conducted in accordance with those outlined in

U.S. EPA Methods 1, 2, 3, 4 and MDNR Method 5B.

The emission tests were conducted on November 13, 1990 by Mr.
Bruce Montagne, Mr. Doug Groves and Mr. Tom Wilk of Swanson

Environmental, Inc.

PRELIMINARY TESTS AND CALCULATIONS

Prior to testing, the emission stack was measured for stack
length and inner diameter. The number of traverse points was
determined in accordance with U.S. EPA Method l-Sample and
Velocity Traverse for Stationary Sources. A total of twenty-

four (24) sampling points were selected.




3.0 PARTICULATE SAMPLING EQUIPMENT/PROCEDURE
The sampling train for the exhaust stack followed the
guidelines detailed in Method 5B of the MDNR "In-Staék
Filtration Method". The sampling train components (Figure 1)
were: : —
1. Appropriately sized stainless steel sample nozzle.

2. Alundum thimble and thimble holder.

3. Type "A/E", 47mm diameter, fiberglass filter and filter
holderx.

4, Six-foot long stainless steel sample probe.

5. One-half inch diameter flexible PVC sample line.

6. Four impingers placed in an insulated ice water bath in

the following sequence:

a. Modified impinger containing 100 ml of distilled
water;

b; Modified impinger containing 100 mi of distilled
water;

c. Standard Smith-Greenburg impinger containing no
collecting media to serve as a dry condensate trap;
and

d. Modified impinger containing approximately 300 grams

of predried silica gel and glass fiber,

Sample gas measuring train containing the following

components in sequence:




i

a. Umbilical sampling line;
b. Leakless, oil type pump;
c. Calibrated dry test gas meter; and

d. Calibrated gas flow orifice.

- = o oL

Prior to each test, the first and second impingers were.filled
with 100 ml of distilled water. The third impinger remained
empty. The fourth impiﬁger'was filled with approximately 300
grams of silica gel and glass fiber, and weighed. After the
sample train was asseﬁbled, a pretest leak check was performed
at a wvacuum of 15" Hg. During sampling, the gas flow
conditions and sample rate were ‘monitored, adjusted! and
recorded. A post;test leak check was performed at a vacuum .
equal to or greater than the highest system vacuum incurred
during the test pericd. Upon the completion of testing, the
sampling train was disassembled for transfer of the collected
materials, The imbingers were remeasured to determine the
amount of moisture collected. The filters were placed in
their sample containers and the filter holder and nozzle were

brushéd and flushed with acetone.

Orsat
During the course of particulate sampling, Orsat samples were
extracted with an Orsat pump into Tedlar bags. Three

subsequent orsat analyses were performed to determine the




composition of the exhaust gas, specifically, carbon dioxide,
nitrogen, and oxygen concentrations in accordance with U.S.

EPA Method 3.

ANALYTICAL PROCEDURES

Filters — e

The preweighed filters used in this study were desiccated for
24 hours, weighed and desiccated for an additional 16 hours
prior to final weighing. The initial and final weights were '
determined on the same analytical balance, accurate to 0.1

milligram.

Acetone Rinses

All acetone flushing solutions were placed in individual
preweighed aluminum containers and the acetone was evaporated
at 75° F. The aluminum containers were then desiccated for 24
hours, weighed and desiccated for an additional 16 hours prior
to final weighing. The initial and final weights were
determined on the same analytical balance, accurate to 0.1

milligram.

RESULTS OF TESTING
The results of the study conducted on November 13, 1990 are
in Tables 1 and 2. All field sampling data, velocity traverse

data and calibration sheets are located in the appendices.




o

6.0 CONCLUSION

The Michigan Sugar Company Pulp Drier at the Croswell,
Michigan facility had an average emission rate of 0.073

pounds of particulate per 1000 pounds of exhaust gas.

REPORT PREPARED BY: >~ -~ - REPORT REVIEWED BY:
"’j;;vb [ZQ&zEZgT Jn%nhew/ L. 2.+
, ¢Qe£5;:2?im
Tom Wilk Michael W. Roth "
Staff Environmental Scientist Assistant Director

WP/NG/SM/MICH-SUGAR.AQ2




SWANSON ENVIRONMENTAL, INC.

TABLE 1
PLANT: MICHIGAN SUGARR
LOCATION: CROSWELL

DATE: NOVEMBER 19, 1990
EMISSION CONC. EMISSION
RATE RATE
STACK GAS GRAIN LBS/1000 LBS/1000
TEST TEST FLOW RATE PER LBS LBS DRY LBS/
NO. DATE (DSCFM) DSCF DRY-GAS 50%E A* HOUR
p-1  11-13-90 32426 0.058 0.110 0.262 16.175
tg p-2 11-13-90 34044 5 0.054 0.102 0.263 15.819
p-3 11-13-50 33804 0.052 0.099 0.275  15.152

* EA = Excess Alr

. — Y — A — S e S S e S e A —— ——— - —— - s L S T T Vo T Y T - . -

TRBLE 2

PLANT: MICHIGAN SUGAR
LOCATION: CROSWELL

DATE: 10-20--90
EXHAUST GAS COMPOSITION (PERCENT)
TEST KO %02 . %C02 . BN2
P-1 15.4 4.0. - '80.6
p-2. 15.8 4.2 ' 80.0

p-3 16.2 3.8 80.0
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APPENDIX B

Calculations




SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: MI SUGAR SOURCE: DRYER EXH.
DATE: 11-13-90

CLOCK TIME: 60.00 60.00 £0.00

1.00 NUMBER e pP-1 pP-2 P-3

B. STACK DIARMETER, In 72.000 72.000 72.000
C. STACK AREA, Sq.Ft 28.27 28.27 28.27
D. No. SAMPLE POINTS 24.00 24,00 24,00
E. TOTAL SAMPLE TIME, MIN. £€0.00 60 .00 60.00
F. NOZZLE DIAMETER, In. 0.357 0.357 0.357
G. NOZZLE AREA, Sq.Ft. 0.00070 0.00070 0.00070
H. CALIBRATION FACTORS:

PITOT TUBE, Cp 0.8090 0.8090 0.8090

GAS METER, y 0.970 0.970 0.970
1. BAROMETRIC PRESSURE, 30.49 30.52 30.54

In.Hg.
J. STACK STATIC PRESSURE 0.32 0.32 0.32
. In.H20
K. STACK GAS TEMP, 279.54 270.79 276.96
L. AVG. Sg. Rt. VEL. HEAD 0.64 0.67 0.67
M. AVG. METER TEMP. ' 76.75 77.50 77.38
N. AVG. METER PRESS., H20 2.16 2.43 2.36
0. METER VOL., ACTUAL '
Cu. Ft. 47.29 50.51 46.81
P. METER VOL., @STP 46.41 49.59 45,995
Q. LIQUID VOL., H20 COND., 646.10 - 714.90 651.20
- Ml1.

R. VAPOR VOL., H20 COND., 30.63 33.89 30.87

@STP, Cu.Ft.
S. TOTAL GAS SAMPLED, 77.04 83.47 76.85

@ STP, Cu.Ft.
T. SMOISTURE IN EXHAUST GAS

1) AT TEST LOCATION 39.75 40.60 40.16
2) BEFORE COLLECTOR 0.00 0.00 0.00
U. DRY GAS COMP. %02 15.4 15.8 16.2
%$C02 4.0 4.2 3.8
%CO 0.0 0.0 0.0
%N 2 80.6 80.0 80.0

V. DENSITY & MOL. Wt. -STACK GAS ,
1)DRY, @ STP,Lbs/Cu.Ft. 0.0756 0.0758 0.0756
2)WET, @ STP,Lbs/Cu.Ft. 0.0641 0.0639 0.0639
3)WET @ STACK,Lbs/Cu.Ft. 0.0468 0.0473 0.0469
4)MOL.Wt., @ STP,Lb/MOLE 29.26 29.31 29.26

W. WEIGHT OF GAS SAMPLED:

s 1)DRY GAS,Lbs 3.51 3.76 3.48
o 2)WET GAS,Lbs 4.93 5.33 4.91
X. TOTAL PARTICULATE COLLECTED 0.1752 0.1743 0.1560

(GRAMS) -

BT et e it e, T om et meee o, = - pamemane. ==




Y. AVERAGE GAS VELOCITY, FPM 2607 2740 2722
Z., STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 73698 77469 76959
2)AT std.,Qstd, SCFM 53822 57310 56494
3)std. DRY,Qdg, SCFM 32426 34044 33804
AR. PERCENT EXCESS AIR 262 297 329
BB. _CONCENTRATION CONVERSION FACTORS:
% E.A.,AFTER COLLECTOR 1.70 1.76 1.83
2)50% E.A.,BEFORE COLLECTOR 3.35 3.66 3,93
3)MOISTURE BEFORE COLLECTCR 1.41 1.42 1.41

CC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., ACTUAL 0.078 0.072 0.070
2)Lbs/1000 Lbs., DRY 0.110 0.102 0.059
3)Lbs/1000 Lbs., WET @ S50%E.A ¢.133 a.127 0.128
4)Lbs/1000 Lbs., DRY @ S50%E.A 0.262 0.263 0.275
5)GRAINS / DSCF 0.058 0.054 0.052
6 )POUNDS / HOUR 16.175 15.819 15.152
DD. PERCENT ISOKINETIC 96.9 98.6 92.1

L R R R T R R b R S




SWANSON ENVIRONMENTAL, INC.

PLANT: MI SUGAR TEST DATE: 11-13-90 TEST No.:P-1

SOURCE: DRYER EXH. WTS. DATE: DATE

KA KKK AR KA KRR R ETRAARAKARN AT R AR A kAR R AR ARk Rk kA kkkkkrhkkkkkkkdkhkhknk

FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 16.40
' AND FILTERS
ACE. RINSE _ ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) 7 (mg) (mg) (mg)
LIQUID VL 112.00 45.00 0.00
CONT. No. 00814-86 00814-90 00814-89 0
FIN. WTS. 1702.80 1564.50 1692.00 1.00
INT. WTS. 1689.80 1569.10 1693.70 1.00
NET WTS. 13.00 ~4.60 -1.70 mg 0.00
CONT CORR -1.70 -1.70 -1.70
NET WTS. 14.70 0.00 mg 1.70
ACE CORR. 0.00 0.00
FINAL WTS 16.40 mg mg 1.70
i
- FRACTION B THIMBLES FRACTION B TOTAL WTS (mg) = 158.78

TEST THIMELE

BLANK THIMBLE

THIMBLE No 00703-7 00703-10
FINAL WT. 56570.50 57491.90
INT. WT. 56413.00 57493.20
NET WT. 157.50 -1.30 mg
BLK. CORR -1.28
FINAL WT. 158.78 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 0.00
FILTER No 0 BLANK 0
FINAL WT. 0.00 1.00
INT. WT. 0.00 1.00
NET WT. 0.00 0.00 mg
BLK. CORR 0.00
FINAL WT. 0.00 mg
TOTAL WEIGHTS (mg) = 175.18
TOTAL WEIGHTS (g) = 6.1752

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.

KREE R KRR A E AR AR IKA AR A RR A ERRA AR R AR ARk kk kA kAR ARk AT kAR R Ak ko kkhkkhkhkkkx




SWANSON ENVIRONMENTAL, INC.

PLANT: MI SUGAR TEST DATE: 11-13-90 TEST No: pP-2
- SOURCE: DRYER EXH. WT5. DATE: DATE

Ak kAR AR R IAK KA A KA R A A A A KA A I A AR I A AR AR KA R AAAA AT A Ak d kA k

FRACTION A ACETONE RINSES FRACTION A TOTAL WTS {mg) = 8.60
AND FILTERS
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINSE
(mg) =" 7 77 (mg) (mg) (ma)
LIQUID VL 103.00 45.00 0.00
CONT. No. 00814-87 00814-90 p08l4-89 0
FIN. WTS. 1696.80 1564.50 1692.00 0.00
INT. WTS. 1691.60 1569.10 1693.70 0.00
NET WTS. 5.20 -4 .60 -1.70 mg 0.00
CONT CORR -1.70 -1.70 -1.70
NET WTS. 6.90 0.00 mg 1.70
ACE CORR. 0.00 0.00
FINAL WTS 8.60 mg mg 1.70
FRACTION B THIMBLES FRACTION R TOTAL WTS (mg) = 165.74
TEST THIMBLE BLANK THIMBLE
THIMBLE No 00703-9 _ 00703~10
FINAL WT. 63478.80 $745%1.90
INT. WT. 63314.50 ' 57483.20
NET WT. 164.30 -1.30 mg
BLK. CORR =-1.44
FINAL WT. 165.74 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 0.00
FILTER No 0 BLANK 0
FINAL WT. 0.00 1.00
INT. WT. 0.00 1.00
NET WT. .00 0.00 mg
BLK. CORR 0.00
FINAL WT. 0.00 mg
TOTAL WEIGHTS (mg)} = 174.34
TOTAL WEIGHTS (g) = 0.1743

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID EBLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLAN!
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.

KKK K AR KR IR IR KKK R KKK KK ARk I R R R R I AR AR KRR KRR R AR AR R AR AR KRR KRR AR KRR KRRk ke kK-
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PLANT:
SOURCE:

MI SUGAR

SWANSON ENVIRONMENTAL,

DRYER EXH. WT

TEST DATE:

INC.

11-13-90 TEST No: P-3

S. DATE: DATE

A AT KA KA KAKKR KK R KRR KR KRR KRR A EAR KRR AR KA RRAA A A AR KRR AR ARk Ak Ak bk khkhkk

FRACTICN A ACETONE RINSES

AND FILTERS

FRACTION A TOTAL WTS (mg) = 12.30

ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) ~ "7 77 (mg) (mg) (mg)
LIQUID VL 73.00 45.00 0.00
CONT. No. 00814-88 00814-90 00814-89 0
FIN. WTS. 1695. 40 1564.50 1692.00 0.00
INT. WTS. 1686.50 1569.10 1693.70 0.00
NET WTS. 8.90 -4.60 -1.70 mg 0.00
CONT CORR -1.70 ~1.70 -1.70
NET WTS. 10.60 0.00 mg 1.70
ACE CORR. 0.00 0.00
FINAL WTS 12.30 mg mg 1.70
FRACTION B THIMBLE FRACTION B TOTAL WTS (mg) = 143.67
TEST THIMBLE BLANK THIMBLE
THIMBLE No 00703-8 00703-10
FINAL WT. 60604 . 40 57491.90
, INT. WT. 60462.10 57493.20
NET WT. 142.30 -1.30 mg
BLK. CORR -1.37
FINAL WT. 143.67 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 0.00
FILTER No 0 BLANK 0
FINAL WT. 0.00 1.00
INT. WT. 0.00 1.00
NET WT. 0.00 0.00 mg
BLK. CORR 0.00
FINAL WT. 0.00 mg
TOTAL WEIGHTS (mg) = 155.97
TOTAL WEIGHTS (g) = 0.1560

(1) DO NOT APP

LY ANY WEIGHT LOSS CORRECTICON FOR

LIQUID BLANKS.

*BLANK CORR. WTP.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANV

*ACE.

CORR. WT.= RINSE LIQ./BLANK LIQ.

* BLANK LIQ. GAIN IN WT.

kA A A A AR AT A AR AR A AL AR KT R A AR XA R KR E R TR AR R R AR IR AL AR Ak bk khkkhkkkhkkkhkkks
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SWANSON ENVIRONMENTAL, INC,.

PITOT TRAVERSE DATA

PLANT: MI SUGAR PITOT No. 13 STACK PRES. In. H20 0.32
DATE: 11-13-90 STACK DIA. 72.00 STACK TEMP. F. 274.75
TIME: 1000 B.P. In.Hg. 30.47 STACK AREA Sq.Ft. 28.27
WB. TEMP 0.00 DB. TEMP. 0.00 SAMPLE POINTS 24,00
% H20 VOL 40.17 Cp t - 0.81 Ps: 30.49
SAMPLE SORT PITOT STACK
POINTS PITOT DELTA DELTA TEMP
1 0.53 0.28 277.00
2 0.60 0.36 278.00
3 0.64 0.41 280.00
4 0.70 0.49 283.00
5 0.75 0.56 286.00
6 0.77 0.60 291.00
7 0.78 0.61 292.00
8 0.77 0.59 293.00
9 0.62 0.39 294.00
10 0.59 0.35 , 285.00
11 0.59 0.35 273.00
12 0.57 0.33 - 264.00
13 0.61 0.37 239,00
14 0.63 0.40 242.00
15 0.64 0.41 , 248.00
16 0.66 0.44 255.00
17 0.67 0.45 261.00
18 0.71 0.50 268,00
19 0.71 0.51 273.00
20 0.73 0.54 277.00
21 0.75 0.56 280.00
22 0.74 0.55 283.00
23 0.71 0.50 285.00
24 0.54 0.29 287.00
AVERAGES: 0.67 274.75
AEEKETEEARREREAEEETEE AR AR EE AT ATk R TRk AT AR ARk Rk ke dhkkdkddhkddxk
1). Vs= 2725.74 (Gs= 0.858 )
2). Qs= 77068.60
3). Qscfm= 56657.83  SCFM DRY=33897.84

Vs = 2.9 Cp 60 SQRT(Ts,ave+460)*AVE.SQRT(DELTA—P)*SQRT(29.92/Ps*l/Gs)
= Vs*As AND Oscfm=Qs*530/(Ts+460)*Ps/29.92

I I oa—
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PLANT: MI SUGAR
DATE: 11-13-90
LOCATION : CROSWELL
OPERATOR : TGW
SOURCE :
LEAK TST:0.007
Hg INT.: 16
LEAK TST:0.010
Hg FIN.:

DRYER EXH.

SWANSON ENVIRONMENTAL INC.

TEST No.

PITOT No:
METER BOX:

AMB TEMP F,
B.P. In.Hg.
ASSUMED %M:
METER "DEL-H

Kiso:

PROBE LEN:

13.00 W.B.TEMP F.

0.8090
0.3570
72.0000
0.3200
646.100

Ak Ak A AR AR AR AR K AT KA KA AR KA R KRR E R R A KA AR AR KA RN XA AR KA KRR KA KR AR AR AR N Ak kk k%
ORIFICE

SAMPLE PITOT
POINTS SQRT
1 0.58
2 0.54
3 0.56
4 0.58
5 0.59
6 0.64
7 0.68
8 0.68
9 0.69
10 0.66
11 0.62
12 0.55
13 0.52
14 0.58
15 0.861
16 0.63
17 0.69
18 0.71
19 0.71
20 0.69
21 0.69
22 0.70
23 .73
24 0.65
FINAL # 0.64

No.

[

NMNMNMRONRNNNRNODEFEFREAERFEFRONODNODRDE -

.96
.53
.61
.71
.82
.13
.39
.39
.45
.29
.99
.68
.51
.81
.54
.09
.46
.61
.67
.47
.47
.58

P-1
CALIBRATION PITOT:
n-2 NOZ. DIA. Inches
36.00 STACK DIA. Inches
30.49 STACK PRESS In. H20:
37.0 H20 VOL. Ml. :
1.85 METER f: 7.295
1728.893 Yd: 0.570
SAMPLE PTS: 24
0.00 TOT.TIME: 60.00
DRY METER STACK
GAS TEME F TEMP F
553.12 75.00 216.00
555.00 75.00 282.00
556.70 75.00 293.00
558.26 76.00 293.00
559,97 76.00 293.00
561.81 76.00 292.00
563.75 76.00 292.00
565.85 76.00 292.00
568.00 77.00 2981.00
569.91 77.00 288.00
572.12 77.00 289.00
573.94 17.00 241.00
$75.62 77.00 239.00
577.16 77.00 276.00
579.07 77.00 289.00
580.98 77.00 291.00
582.91 77.00 289.00
585.33 77.00 290.00
587.30 77.00 288.00
589.61 78.00 288.00
591.70 78.00 287.00
593.93 78.00 284.00
596.11 78.00 283.00
598.28 78.00 243.00
600.41
47.29 76.75 279.54

PITOT
DELTA
.34
.29
.31
.34
.35
.41
.46
.46
.47
.43
.38
.30
.27
.34
.37
.40
.47
.50
.51
.47
.47
.49

g U S S O T el e e Tl e pnp—
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SWANSON ENVIRONMENTAL INC.

0.8090
0.3570
72.0000
G¢.3200
714.900

PITOT
DELTA

0.

42

0.33

[>NeoloBojsNoloNog=lsleloNeRoReNoloNeNoNeloRe

.40
.48
.50
.54
.55
.49
.48
.43
.35
.37
.46
.37
.41
.46
.46

.52
.51

.53
.51
.46

TEST No.: P-2
PLANT: MI SUGAR PITOT No: CALIBRATION PITOT:
DATE: 11-13-90 METER BOX: n-2 NOZ. DIA. Inches
LOCATION: CROSWELL AMEB TEMP F. 36.00 STACK DIA. Inches
OPERATOR : TGW B.P. In.Hg. 30.52 STACK PRESS In. H20:
SOURCE: DRYER EXH. ASSUMED %M: 37.00 H20 VOL. M1,
LEAK TST:0.007 METER DEL-H 1.85 METER f: 7.295
Hg INT.: 16 Kiso: 1728.893 Yd: 0.970
LEAK TST:0.002 PROBE LEN: SAMPLE PTS: 24
Hg FIN.: 15 W.B.TEMP F. 0.00 TOT. TIME: 60.00
AT E R E KA AR AR R R R R R R R R R RN R A A A R R E AL A AL A RE AR REARE R AARAEREE A AR EREN AR A A XA RX
SAMPLE PITOT ORIFICE  DRY METER STACK
POINTS SQORT No. GAS TEMP TEMP
1 0.65 2.44 600.72 75.00 212.00
2 0.57 1.75 602.84 76.00 279.00
3 0.63 2.11 604.69 76.00 282.00
4 0.69 2.52 606.42 77.00 284.00
5 0.71 2.63 608.31 77.00 285.00
6 0.73 2.84 610.50 77.00 286.00
7 0.74 2.89 612.77 77.00 286.00
8 0.70 2.57 614.98 77.00 287.00
9 0.69 2.52 617.36 78.00 288.00
10 0.66 2.27 619.52 78.00 283.00
11 0.5%9 1.88 '621.58 78.00 26%.00
12 0.61 - 2.13 623.57 78.00 222.00
13 0.68 2.76 625.37 78.00 194.00
14 0.61 2.01 627.67 78.00 264.00
15 0.64 2.17 629.68 78.00 281.00
16 0.68 2.43 631.41 77.00 282.00
17 0.68 2.44 £33.71 78.00 284.00
18 0.72 2.74 635.80 78.00 285.00
19 0.71 2.68 638.18 78.00 286.00
20 0.73 2.80 640.38 78.00 284.00
21 0.71 2.69 642.67 78.00 284,00
22 0.68 2.44 644.81 78.00 281.00
23 0.64 2.20 647.20 78.00 271.00
24 0.66 2.47 649.10 79.00 240.00
651.23
FINAL # 0.67 2.43 50.51 77.50 270.79




SWANSON ENVIRONMENTAL INC.

TEST No.: P-3

PLANT: MI SUGAR PITOT No: 13 CALIBRATION PITOT: 0.8090
DATE: 11-13-90 METER BOX: n-2 NOZ. DIA. Inches : 0.3570
LOCATION:CROSWELL AMB TEMP F. 39.00 STACK DIA. Inches : 72.0000
OPERATOR : TGW B.P. In.Hg. 30.54 STACK PRESS In. H20: 0.3200
SOURCE: DRYER EXH. ASSUMED %M: 37.00 H20 VOL. M1l. : 651.200
LERK TST:0.002 METER -DEL-H 1.85 METER f: 7.295
Hg INT.: 15 Kiso: 1728.89 Yd: 0.970
LERK TST:0.002 PROBE LEN: 84 SAMPLE PTS: 24
Hg FIN.: 12 W.B.TEMP F. 0.00 TOT. TIME: 60.00
KK AR AR AR A A KA A A KA A AT AT A AR KA AR A AR REA AN A ARA T AN AA AR A A A kAR AN R kA Ak Rk hk k%
SAMPLE PITOT ORIFICE DRY METER STACK pITOT
POINTS SORT No. GAS TEMP TEMP DELTA
1 0.63 2.27 651.49 75.00 221.00 0.40
2 0.61 2.12 653.47 75.00 220.00 0.37
3 0.62 2.05 655.51 76.00 284.00 0.39
4 0.64 2.15 657.51 76.00 285.00 0.41
5 0.66 2,31 659.69 76.00 286.00 0.44
6 0.70 2.57 661.50 77.00 286.00 0.49
7 0.69 2.52 663.80 77.00  287.00 0.48
8 - 0.73 2.77 666.11 77.00 287.00 0.53
9 0.73 2.71 667.91 77.00 287.00 0.53
10 0.69 2.47 670.08 77.00 284.00 0.47
11 0.70 2.59 672.12 77.00 281.00 + 0,49
12 0.64 2.17 674.07 77.00 279.00 0.41
13 0.60 1.96 675.98 77.00 259.00 0.36
14 0.63 2.14 677.42 77.00 272.00 0.40
15 0.65 2.22 679.20 78.00 282.00 0.42
16 0.67 2.38 £81.00 78.00 283.00 0.45
17 0.69 2.48 682.90 78.00 284.00 0.47
18 0.72 2.74 684.80 78.00 285.00 0.52
19 0.70 2.58 686.77 79.00 286.00 0.49
20 0.70 2.58 £88.80 79.00 286.00 0.49
21 0.66 2.32 690.78 79.00 285.00 0.44
22 0.66 2.32 692.69 79.00 284.00 0.44
23 0.62 2.07 694.72 79.00 280.00 0.39
24 0.61 1.98 696.42 79.00 274.00 .0.37
698.30
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PITOT TUBE CALIBRATION
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Pitot tube calibrativn number Date
Calibrated hy [Oelfﬁﬂ —
"A Side Catibration
Apad APs
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Figure 4-10. Pitot tubsc ¢calibrziion daa.
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Dryer Operating Data
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