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1 INTRODUCTION

On November 14 and 15, 1990, Interpoll Laboratories personnel

conducted a particulate emission compliance test on the Sugar Cooler and

Sugar Granulator at the American Crystal Sugar (ACS) Plant located in

| . Moorhead, Minnesota. On-site testing was performed by D. van Hoever and

M. Kaehler. Coordination between testing activities and plant operation

| was provided by Dan Gust of ACS. The tests were not witnessed by a member
of the Minnesota Pollution Control Agency.

The granulator and sugar cooler dry and cool the sugar in the later
part of the overall process. After the juice is boiled down to the point
— : - where the crystal size and concentration in the mother liquor is
N appropriate; the entire mass is mixed; the crystal separated from the
} mother liquor and washed with high purity water in centrifugals; then

scroiled off and conveyed by elevator to the granulator. The granulator
is a horizontal rotary drum dryer. Heated air flows counter current to
the sugar crystals passage through the drum and removes the excess
moisture. Louvers in the drum cause the sugar to be carried up the side
of the rotating drum, much like a cement mixer. This causes the sugar to
fall through the heated air stream and increases the speed and efficiency
of drying. The dried sugar is then conveyed by elevator .to the sugar
cooler which is also a horizontal rotary drum. The counter current flow
of ambient air through the drum cools the sugar. Finally, the cooled
sugar is screened for crystal size control. Particulate emissions from
the granulator and cooler are controlled by Rotoclones,

Evaluations were performed in accordance with EPA Methods 1 - 5, CFR
Title 40, Part 60, Appendix A (revised July 1, 1989). A preliminary
determination of the gas linear velocity profile was made before the first
particuiate determination to allow selection of the appropriate nozzle

) diameter required for isokinetic sample withdrawal. An Interpoll Labs

sampling train which meets or exceeds specifications in the above-c¢ited
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SUMMARY ANDNQISCUSSION

The important resultsef the particulate emission conpliance test on
in Tables 1 and 2.
As will be noted, the particulate\emission rate-dveraged 4.98 LB/HR for
the Sugar Cooler and 2.54 LB/HR for“the Su
particulate concentrations for the Sugar
0.049 and 0.029 GR/DSCF, respective

the Sugar Cooler and Sugar Grdrnulator are summarize

r Granulator. The average
ooler and Sugar Granulator were

No difficulties were encountered in the fiels f in the laboratory
evaluation of the samples. On the basis ofwthis fast ananéuéoﬁ;]ef;
review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual‘yalues which

existed the time the test was performed.




N

&}

Interpoll Laboratories

(6512) 7846-5020

EPA Method S5 Data Reporting Sheet
Impinger Catch/Minnesota Protocol

Job_A.C. \)’/magﬂea.(q

Source S ubau (cafess

Team Leader /4K Test Site Jfack
Date Submitted_ /(~/iv=90 Cate of Test_sl~(Y-Z¢
Test No. / No. of Runs Completed E
Date of Analysis_ //-/g9-4¢ Technician_{l. &b
Test__/ Run_@ Dish No._2
Field Blank ) Dish Tare Wt. ‘.L’(z‘_ _2252_7_ 9
Log Number [3943 -03 Dish+Sample Wt. G, 226§ g
Comments Sample Wt. o-949¢ g
Test__ ! Run__! Dish No.__ 7/
Log Number -0 b Dish Tare Wt. SO, C 319 g
Comments Dish+Sample Wt. 50-03?_7 g
Sample Wt. g3y g
Test__ /! Run_7 Dish No.__j/
Log Number -0 Dish Tare Wt. ¥ 7. 75SY g
Comments Dish+Sample Wt.Y 7 7¢ 2§ g
Sample Wt. 2. o=y q
Test__ ! Run_J Dish No._ /Y
LLog Number - = Dish Tare Wt._¥9. 73 Yy g
Comments Dish+Sample Wt.Y94 7379 q
Sample Wt. N2 EYS q
Test Run Dish No.
i.og Number Dish Tare Wt. ]
Comments Dish+Sample Wt. q
Sample Wt. Q9
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt.4¢Wég
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
S.occl 0.00352 0.003% VRLER D-1

LSC-03.G!




Interpoll Laboratories
(612) 784-&020

EPA Method 5 Data Reporting Sheet
Proba/Cyclone Wash

Job

A.C. S-/chﬂﬁaucp

Source JGegn G lte

MK

Team Leader

Test Site Jfe k.

Date Submitted L0

Date of Test /!~(Y-%¢

Test WNo.

Mo. of Runs Completed_J3

Date of Analysis

170 -9

Technician & .

Transport Leakage fNone [

.Solvent -we DT HHD

iN

Test / Run_D Dish HNo. =

Field Blank ; Dish Tare Wt._ 69 . /083 g

Log Number_ /743 0/ Dish+Sample Wt. (oY (D®S5 g

Vol. of Solvent_f0C ml Sample Wt. 2. oPOL g

#Splvent Residus_ 2.0 ug/ml

Test _ | Run /) Dish No. 26

Vol. of Solvent /)G sl Dish Tare Wt. 20. 250/ g

Lag MNumber —oY Dish+Sample Wt. 70. 3397 g

Comments Sampla Wt, -8 3¢ g

Test j Run L Dish No. 2.7

VYol. of Solvent_/1C ml Dish Tare Wt._ 80, 05894 g
" Log Number___ ~—67— — ~7 Dish+Sample Wt. §O0. 1474 af

Comments Sample Wt. 208 27 q
)| Test_/  Rrun3 Dish Mo.__ 29

Vol. of Solvent_/20 ml Dish Tare Wt._¥§ 7295 9

tog Number ~/0 Dish+Sample Wt.5&.000Y q

Comments Sample Wt. 0-0789 g

Test Run Dish No.

Vol. of Solvent ml Dish Tare Wt. g

Log Number Dish+Sample Wt. o]

Comments Sample Wt. g

Test Run Dish No.

“Yol. of Solvent ml Dish Tare Wt. g

Log Number Dish+Sample Wt. g

Comments Sample Wt. =

*Soclvent ResidueZ:Yug/ml={ (Sample Wt.l.dd¢2g) (18%)1/Vol. of Sol./¥/ m

1
-

EFPA-MS Acetone Residue Blank Spec. (7.3 ug/ml

Results: - :

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
o ccca | 0.0€33 008 79 00706 D-2

SC-01YR
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Interpoll Laboratories
(612) 736-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Sugar Cooler

Source
Team Leader MNK Test Site . Stack
Date Submitted /~/5- 70 Date of Test__ /—I{-2a
Test No. No. of Runs Comp)eted_J

Date of Analysis__//—/t~ 90

Technician {2.C

Lk

Test / Run @
Field Blank

Filter No. 28/}

Filter Type G E

.Log Number_/ 793 -0% Filter Tare Wt.__, 9299 g
Commants Filter+Sample Nt..930q q
' Sample Wt. 0.020 1 g
Test__/ Run_/ Filter No._ 2%/Y
Log Number — g% Filter Type__ Y"GF ___
Comments Filter Tare Wt._, Y276 9
Filter+Sample Wt..%50¢ g
Sample Wt. 0.0212 g
Test_ / Run 2 Filter No. 2532
Log Number ~0¥ Filter Type__ %" 6F
Comments Filter Tare Wt. _, 79YZ g
Filter+Sample Wt._ 9479 g
Sample Wt. givZ3I3 g
Test !/ RunJ Filter No. %33
Log Number — )i Filter Type__ Y "¢GF
Comments Filter Tare Wt._.9/47 g
Filter+Sample Wt..9Y03 g
Sample Wt. 2:0256 g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
l.og Number Filter Type
Comments Filter Tare Wt. Q
Filter+Sample Wt. a
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
O.cco) dioZl L g.0231 .02 54
A
F
Field Blk. Run 1t Run 2 Run 3 Run 4 Run
01077 9. 1145 0. 099
D-3 LSC-02PR

o




Interpoll Laboratories
(612) 786-5D20

EPA Method 5 Data Reporting Sheet
Impinger Catch/Minnescota Frotocol

Job__  ALJ /::«:L_-mz‘zLeocﬂ

‘Team Leaddr

mK

Date Submitted

Test Mo.

rl -
Il ind (A

Sourcea Ga*a_a ul c;i-cr}‘

Test Site Jfak

Late of Teat j—y5-%¢¢

No. of Runs Completed.f

Date of Analysis_ (1-/9-9¢ Technician_F Gleen
Test Run Dish No.

e Field Blank Dish Tare Ut. (]
Log Number Dish+Sample Wt. g
Comments Sample Wt. g
Test_ 2 Run Dish No._ _/{,

1 | Log Number [ 24315 Dish Tare Wt._S2. 82/2 9
Comments Dish+Sample Wt.52 §25~ q

Sample Wt. Yroo ¥ g
Test _2  Run Dish No._ (o/
2 Log Number —/5 Dish Tare Wt. 9_-? 28_9!3_ g
Comments Dish+Sample Wt. Y. 599:5 9
Sample Wt. 0.90355 a
Test__ %+ _ Run Dish No._ /0]
3—{ kog Number - . .- -2/ g . Dish Jare Wt. 9YY. 07072 g.
| Comments Dish+Sample Wt. 9Y.0744 g
. Sample Wt. e B g
Test Run Dish No.

4 Log MNumber Dish Tare Wt. ]

Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Dish No.
S Lag MNumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt. ot g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
O.Cocdl. g.0036 0. COHG Jg.02Y/ D-4

LSC-03.G}




Jub A.C. S /mee--keaﬂ

Team Leader ' MK

Date Submitted [~/ 5 =98

Interpoll Laboratories
(612) 78548020

EPA Maethod 5 Data Reporting Sheet
Probe/Cyclona Wash

Source GMm i /Q )‘ar'

Test Site Sfack

Date of Test /~/5-9C

EPA-MS5 Acetone Residue Blank Spec. (7.3 ug/ml :

Test No. Z No. of Runs Completed_ 3

Date of Analysis___ 1~/ =90 Technician_f{

Transport Leakage gNone fj ___ ml Solvent__ 0% 0

Test Run_@ Pish HNo.

Field Blank Dish Tare Wt. g

a Log MNumbear Dish+Sample Wt. g
Vol. of Solvent ml Sample Wt. g
#Solvent Residue 2-Y ug/ml
Test _Z._ _Run__/ Dish No._ 3C>

1 Vol. of Solvent_/He ml Dish Tare Wt._49.5732 9
lLog MNumber (743 -13 Dish+Sample Wt. Y9 (229 g
Comments Samplae Wt. JoH9¢ g
Test_ 2~ Run_ - Dish No._ J30Y

2 Vol. of Solvent_/H0 _ml Dish Tare Wt. (2 5533 g
Log Number —iL Dish+Sample Wt. 0, 5749 al ,
Comments Sample Wt. 0-0236 a

)
Test 2. Run_J3 Dish Mo._ J05

3 Vol. of Solvent_f§0 m} Dish Tare Wt._5(.© 2/0 o]
tog Mumber —~{9 Dish+Sample Wt. S, (2 39 g
Comments Sample Wt. g 1029 g
Test Run Dish No.

4 Vol. of Solvent ml Dish Tare Wt. g
Log Numbear Dish+Sample Wt. g
Comments Sample Wt. g
Tast Run Dish No.

S Yol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. =]

#Solvent Residue ug/ml=[ {Sample Wt. gy {10=)1/Vol. of Sol. ml

Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S5
e.oced | 40993 0.0233 | p.1026 D-5

\LSC-O] YR




Interpoll Laboratories
(512 78565-60202

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job A.C-S-/MGOr\Ad&Lﬂ Source Gf‘dﬂu-{dfc""
Team Leader mK Test Site_JStack .
Date Submitted___//-/f~ 90 Date of Test_{l=/f-%C
Test No. / No. of Runs Cnmpteted 7
Date of Analysis_ fI~{{— %0 Technician
Test Run_0Q Filter No.
Field Blank Filter Type
@ | Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
Sample Wt. a
Test__ 2 Run_/ _ Filter No.__ 2 J/5
Log Number 793 —i7 Filter Type__ ¢*GF
1 Comments Filter Tare Wt.__ 9735 g
Filter+Sample Wt._.9Y3% g
Sample Wt. polad B
Test_ 2 Run_2Z Filter No. 25/
Log Number ~i7) Filter Type__¥"“GF
2 | Comments Filter Tare Wt._., 9/3%8 g
Filter+Sample Wt. _927Y/ Q
) Sample Wt. J.ora3 a
Test_ L Run_3 Filter No._ 2507
Log Number -0 Filter Type_%"&GF
3 Comments Filter Tare Wt. . 9Y0% g
Filter+Sample Wt._ 9637 g
Sample Wt. 2,033 g
Test Run Filter No.
Log Number Filter Type
4 Comments . Filter Tare Wt. q
Filter+Sample Wt. qQ
Sample Wt. g
Test Run Filter No.
Log MNumber Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. Q
Results:
Field Bik. Run 1 Run 2 Run 3 Run 4 Run 5
O.008/ G.0i00o 0.0203 00233
_
A
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0. 06 24 0.0 9$5 0. /300
LSC-02PR
D-6




Interpcll Laboratories
(412 7856-56020

Chain of ECustody
Sample Deposition Sheet

Job__ 4L 6. //@Q;Awé MA/ Source faﬁﬂc Loaler
Team Leader’ Test Site_ _ skw A
Date Submitted 1/—/5'*%: Date of Test_//-/4'-F¢

Test No- Z No. of Runs Completed_ . ¥

—_— — =
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: )Eﬁs per EPA M-35 _/
pARcetone Pther
3£/ Xgp.r. Water //
JAs per EPA M-5
.2*_/ DAs per EFPA M—-17
DDther
/
3+
)
Integrated [jfs/per EPA M-3
o Gas sample DA per EPA M-1D
ther
Oxides of : s per EPA M-7A Date
Nitrogen (NO.) // ther Time (HRS)
. [ Fuel Sample [jAttached fuel Form
{] Aggregate #5-A1 53RRR
Particle Sife (X-Ray \Sedigraph
— Bahco thod
Other
O N
Audit Bamples \\N
— Sulfur Dionide [jAs per EPA MCS
des of Nit. DAS per EPA HBRQ
her DDther
AN

Source ny@rmatian

1)

Type of Source: ] Boiler 0 Asphalt Plant O Inc\Qerator O Drver

F%'E

Othar

Codﬂ&’

~vA 2 1: [j Coal [] Wood [} Bas (] Qil [} RDF [) Other )
~A4 3) 1s sample combustible? No [} Yes
A/ A

Does sample need special handling? [} No [J Yes

I+ yes,

explain

D-7

S-278RRRR




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET21.WQ1
18-Jan-95

American Crystal Sugar
Moorehead, Minnesota

Sugar cooler (horiz. rotating drum cooled w/ ambient air) with rotoclone

November 14, 1990

D. Emission Data/Mass Flux Rates/Emission Factors

Test ID

Parameter

Units

Values reported

Run 2

Run 3

Stack temperature

DegF

97

98

Sugar
cooler
with
rotoclone

Pressure

in. HG

28.62

28.62

Moisture

%o

4.87

4.79

Oxygen

%

20.9

209

Volumetric flow, actual

14382

12971

Volumetric flow, standard*

12406

11178

Isokinetic variation

103.3

98.8

Sugar cooler

throughput rate

34.10

36.60

Pollutant concentrations:

Total PM

G/dscf

0.0477

0.0492

0.0496

Filterable PM

G/dscf

0.0463

0.0476

0.0480

Condensible organic PM

G/dscf

0.00142

0.001633

0.00160

CO2

% vol

0.03%

0.03%

0.03%

Pollutant mass flux rates:

Filterable PM

Ib/hr

483

- 5.06

4.60

Condensible organic PM

Ib/hr

0.148

0.174

0.153

CcOo2

Ib/hr

0.250

0.255

0.230

Emission factors (ENGLISH UNITS).

AVERAGE

Filterable PM

Ibfton

012

0.15

013

0.13

Condensible organic PM

Ib/ton

0.0037

0.0051

0.0042

0.0043

co2

Ib/ton

0.0063

0.0075

0.0063

neglig.

Emission factors (METRIC UNITS):

AVERAGE

Filterable PM

kg/Mg

0.061

0.074

0.063

0.066

Condensible organic PM

kg/Mg

0.0019

0.0025

0.0021

0.0022

co2

kg/Mg
*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT

0.0032

0.0037

0.0031

neglig.




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET21A WO
18-Jan-95

American Crystal Sugar
Moorehead, Minnesota

Sugar granulator (horiz. rotating drum dryer) with rotoclone

November 15, 1990

D. Emission Data/Mass Flux Rates/Emission Factors

Test ID

Parameter

Units

Values reported

Run 2

Run 3

Stack temperature

Deg F

104

105

Sugar
granutator
with
rotocione

Pressure

in. HG

28.75

28.75

Moisture

%

7.14

6.89

Oxygen

%

20.9

20.9

Volumetric flow, actual

12039

11958

Volumetric flow, standard*

10057

9998

Isokinetic variation

89.1

99.7

Sugar granulator output rate

34.10

36.60

Pollutant concentrations:

Total PM

G/dsct

0.03235

0.01506

0.04037

Filterable PM

G/dscf

0.0305

0.0135

0.0391

Condensible organic PM

G/dscf

0.00185

0.001522

0.00127

co2

% vol

0.03%

0.03%|

0.03%

Pollutant mass flux rates.

Filterable PM

Ib/hr

2.71

1.17

3.35

Condensible organic PM

ib/hr

0.164

0.131

0.109

coz2

ib/hr

0.213

0.207

0.206

‘Emission factors (ENGLISH UNITS

):

AVERAGE

Filterable PM

Ib/ton

0.07

0.03

0.09

0.06

Condensible organic PM

Ibfton

0.0041

0.0038

0.0030

0.0037

cO2

Ibfton

0.0054

0.0061

0.0056

neglig.

Emission factors (METRIC UNITS):

AVERAGE

Filterable PM

kg/Mg

0.034

0.017

0.046

0.032

Condensible organic PM

kg/Mg

0.0021

0.0018

0.0015

0.0018

cOo2

kg/M
*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT

0.0027

0.0030

0.0028

neglig.




reference was used to extract particulate samples by means of a heated
glass-1ined probe. Wet catch samples were collected in the back half of
the Method 5 sampling train and anhalyzed as per Minnesota Rules, Part
7005.0500. Gas samples were not collected since ambient air is used in
| the cooling and granulating processes. '

i Testing on the Sugar Cooler was performed using two test ports

oriented at 90 degrees on the stack. These test ports are located 14
| stack diameters downstfeam of the nearest flow disturbance and 2.6 stack
diameters upstream of the stack exit. A 12-point traverse was used to
collect representative particulate samples. Each traverse point was

sampled 5 minutes to give a total sampling time of 60 minutes per run.

Testing on the Sugar Granulator was also performed using two test

borts oriented at 90 degrees on the stack. These test ports are located

] 9.4 stack diameters downstream of the nearest flow disturbance and 2.4
stack diameters upstream of the stack exit. A 12-point traverse was used

to collect representative particulate samples. Each traverse point was

sampled § minutes to give a total sampling time of 60 minutes per run.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Field data and ail other
supporting information are presented in the appendices.




2 SUMMARY AND DISCUSSION

The important results of the particulate emission compliance test on
the Sugar Cooler and Sugar Granulator are summarized jin Tables 1 and 2.
As will be noted, the particulate emission rate averaged 4.98 LB/HR for
the Sugar Cooler and 2.54 LB/HR for the Sugar Granulator. The average
particulate concentrations for the Sugar Cooler and Sugar Granulator were
0.049 and 0.029 GR/DSCF, respectively.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results

reported herein are accurate and closely ref]ect the actual values which

ex1sted at the time the test was performed.




Interpol) Labs Report No. 0-32C2
American Crystal Sugar Company

Test No. 1
Sugar Cooler Stack

Results of Orsat & Moisture Analyses

Run 1
Date of run 11-14-90

Dry basis (orsat)

carbon dioxide.....
oxygen
carbon monoxide....

nitrogen.....

Wet basis (orsat)

carbon dioxide..
oxygen

carbon monoxide

nitrogen.......

water vapor

Dry molecular weight
Wet moiecular weight
Specific gravity

Water mass flow

Moorhead, Minnesota

Methods 3 & 4{%v/Vv)

Run 2 Run 3

"11-14-90 11-14-90




Interpoll Labs Report No. 0-32C2
American Crystal Sugar Company
Moorhead, Minnesota

Test No. 2
Sugar Granulator Stack

Results of Orsat & Moisture Analyses~---- Methods 3 & 4(3xv/v)
Run 1 Run 2 Run 3
Date of run 11~15-90 11-15-90 11-15-90

Dry basis (orsat)

| carbon dioxide............ 0.03 0.03 0.03

; OXYOgeN. . v v e v s s enesnees e 20.90 20.90 20.90
|

carbon monoxide........... 0.00 0.00 0.00

_l nitrogen........ s e e e 79.07 79.07 79.07

) Wet basis (orsat)

carbon dioxide............ 0.03 0.03 0.03

OXYGEeN . . ot t i v v aassenesoas . 19.27 19.41 19.46

carbon monoxide........... 0.00 0.00 0.00

nitrogen........cciteiennes 72.88 73.43 73.62

water vapor....... trameate 7.82 7.14 6.89

Dry molecular weight........ 28.84 28.84 28.84

Wet molecular weight........ 27.99 28.07 28.09

Specific gravity......... . 0.967 0.969 0.970

Water mass flow......{(LB/HR) 2461 2166 2073

FO 0.000 0.000 0.000




Interpoll Labs Report No. 0-32C2
American Crystal Sugar Company
Moorhead, Minnesota

Test No. 1
Sugar Cooler Stack

Results of Particulate Loading Determinations Method 5

Run 1 g Run 2 Run 3
Date of run 11-14-90 11-14-90 11-14-90

Time run start/end.....(HRS) 938/1040 1102/1204 1226/1329

Static pressure......(IN.WC) -0.58 -0.58 -0.58
Cross sectional area (SQ.FT) 3.90 3.90 3.90
Pitot tube coefficient _ . 840 .840 .840

Water 1in sample gas
condenser s e v {ML) 0.0 0.0
impingers (GRAMS) 24.0 20.0
desiccant +«.. (GRAMS) 12.0 19.0
(GRAMS) 36.0 3%.0

Total particulate material..
...collected(grams) 0.1077 0.1145

Gas meter coefficient 1.0016 1.0016
Barometric pressure.. (IN.HG) 28.62 28.62
Avg. orif.pres.drop..{IN.WC) 1.20 1.29
Avg. gas meter temp..(DEF-F) B8.5 96.3

Volume through gas meter....
at meter conditions...(CF) 37.66 39.39
standard conditions. (DSCF) 34.83 35.92

Tetal sampling time....{MIN) 60.00 60.00
Nozzle diameter .183 .183
Avg.stack gas temp ..(DEG-F) 97 97

Volumetric flow rate...
actual. (ACFM) 14075
dry standard.......{DSCFM) 12162
Isokinetic varfation 102.0
Particulate concentration...
actual {GR/ACF) 0.04122
{GR/DSCF) 0.04772

Particle mass rate...(LB/HR) 4.975




Test No. 2
Sugar Granulator Stack

Results of Particulate Loading Determinations

Date of run

Time run start/end..... {HRS)
Static pressure......(IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water in sample gas

condenser.....c..oorenes {ML)
impingers.......... (GRAMS)
desiccant.......... ({GRAMS)
total........ ... .« « (GRAMS)

Total particulate materiatl..
f e r e e e collected(grams)

Gas meter coefficient.....

Barometric pressure..{IN.HG)

Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter......... (IN)
Avg.stack gas temp ..(DEG~F)
Volumetric flow rate........
actual........... «++« (ACFM)
dry standard....... {DSCFM)
Isokinetic variation.....{%)
Particulate concentration...
actual............ {GR/ACF)
dry standard..... {GR/DSCF)

Particle mass rate...{LB/HR)

12

Interpoll Labs Report No, 0-32L2

American Crystal Sugar Company

Run 1
11-15-90

804/ 911
~0.64

3.9%0
. 840

0.0
42.0
12.0
54.0

0.0629
1.0016
0.87
B4.2
32.07
30.00
60.00

.183
108

12572
10338
103.4
0.02659
0.03235

2.867

" 28.75

Moorhead,

Run 2
11-15-90

933/1034
-0.64

3.90
.840

0.0
63.0
18.0
81.0

0.0485

1.0016

T 28.75

2.42
88.8

53.34
49.68
6§0.00

.244
104

12039

10046

99.1

0.01257

0.01506

1.297

Hinnesota

110371205

-0.64
3.50
. 840

0.0
60.0
i8.0
78.0

0.1300

1.0016
28.75

2.43

90.7

53.53
49.68

60.00

.244
105

11958

9986

99.7

0.03370

0.04037

3.456

_




Interpolil Labs Report No. 0-32¢2
American Crystal Sugar Company

Test No. 1
Sugar Cooler Stack

Results of Volumetric Flow Rate Determination

Date of Determination.......vvo..
Time of Determination....... {HRS)
Barometric pressure.......{IN.HG)

Pitot tube coefficient...........

Number of sampling ports.........
Total number of points........ e
Shape of duct......... ce s esseeana
Stack diameter........... evess (IN)
Duct area....... .........J(SQ.FT)

Direction of floW. ..o it ivroennas

Static pressure........... {IN.WC)
Avg. gas temp...... seresv+:(DEG-F)
Moisture content.......... (% Vv/V)

Avg. linear velocity.....(FT/SEC)
Gas density.......... «+++.{LB/ACF}

Molecular weight......(LB/LBMOLE)

Mass flow of gas.......... {LB/HR)
Volumetric flow rate.......... .
actual.......... . {ACFM
dry standard..... f v {DSCFM)

A-1

Moorhead,

Minnesota

Method 2

11-14~90

910

28.62

.84

i2

Round

26.75

up

.06809

28.84

54371

13308
11742




Interpoll Labs Report No. 0-32(2
American Crystal Sugar Company
Mcorhead, Minnesota

Test No. 2
Sugar Granulator Stack

Results of Volumetric Flow Rate Determination---—---- Method 2
Date of Determination............ ) 11-15-90
Time of Determination..... .+ {HRS) 740
Barometric pressure..... .. {IN.HG) 28.75
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct....... trterarenneas Round
Stack diameter........cc0i0u.. (IN) 26.75
Duct area........... vseees (SQ.FT) 3.90
Direction of flow......... f e ‘ UP
Static pressure........ « .« (IN.WC) -.64
AvVg. gas temp.......... ... {DEG-F) T 122
Moisture content.......... (% V/V) 7.82
Avg. linear velocity.....(FT/SEC) 54,3
Gas density......... ev+:.{LB/ACF) .06327
Molecular weight......{LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 48226
Volumetric flow rate.............

actual........ciiiiveeennn {ACFM) 12705

dry standard............ (DSCFM) 10192
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