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PARTIAATE EMISSION TEST CACCULATIONS

PROJECT NUNMEER: BOl4

COMPANY: SOUTHERN MN. BEET SUGAR

TEST NJMBER: 1 SOURCE: CYCLONE "A-2°
RUN NUMBER: 1 ME: 1/21/88 1128-1231
TEST DATA
GAS METER COEFFICIENT 1.8235 Y VOLUME OF LIQUID
COLLECTED, ML 915.5 V1
PITOT TURE COEFFICIENT 2.843 {p
GAS COMPOSITION, X WV DRY;

NOZZLE DIMENSIONS; CARBON DIOXIDE 5.98 CC
JIAMETER, IN 2.375 Dn OXYGEN 14.20 OX
AREA, SF 2.020747 An CARBON MONOXIDE 2.08 (m

NITROGEN (BY DIFFERENCE) 83.32 NI

STACK DIMENSIONS:

GIAMETER/LENGTH, IN 47,50 S1 AVE, TRAVERSE POINT DATAj

Jd1DTH, IN .00 Su STACK TEMP., DEG F 28R Tg

Afighy &F 12,306 As METER TE™P., DEQ F &8 Tm
ORIFICE PRESSURE, IN W{ 1,452 Po

BARDMETRIC PRESSURE, IN HG 29.3@ Pb CORT VELOCITY P,y IN WC 0,421 Pv

STALK PﬁESSURES; MASS OF PARTICULATE MATIER
STATIC, IN &( - B.20 Po COLLECTED, 63
ABSOLUTE, IN HG 29.10 Ps FRONT CATCH { Q4.B%) D 424 Wt

BACK CATCH { 5.2%) 2.2234 Wb

SAMPLING TIME, MIN 62,00 T§ TOTAL CATCH 2.4483 Wt

VLUME OF GAS SAMPLED

&7 PETER, DCF 40,427 Vm

CALCULATED RESULTS
VOLUME OF GAS SAMPLED GAS MOLSCULAR WEIGHT:
&7 YZTER, DSCF 19.872 VYns DRY BASIS, LE/LB-MUE 29,45 Mg
WET BASIS, LB/L3-MOLE 512 ns

EQUIVALENT VOLUME OF WATER

YapGR COLLECTED, SCF 24.263 Vu AVERAGE GAS VELOCITY, FPS J0.S2 Vs

GAS MOISTURE CONTENTS GAS VOLUMETRIC FLOW RATE;

VOLIUME FRACTION 2.3783 Zus ACTUAL, ACFM 22532 Ga

PERCENT BY WOLUME 37.83 Puwp STANDARD, SCFM 15547 Gs

DAY STANDARD, DSCFM 9478 453

ISOKINETIC VARIATION, ¥ 118,24 1

PARTICULATE EMISSION PARAMETER FRONT CATCH  EBACK CATCH  ToTal, (aigs
SARTILIPLATE CONCENTRATION

ACTUAL, GA/ZACF 2.8725 Caf  3.203% Cab  2.5744 Cat

STANDARD, GR/SCF Q.1071 Cut  D.0256 Cub  3.1877 Qut

DRY STANDARD, GR/DSCF ¢.1442 Csf 2.0293 C=a  3.1733 (st

PARTICU ATE EMISSION RATE, LB/HR ' :

CLASSICAL METHOD 13.63 Rt Q.73 ACh 14,38 Rt
RATIO OF AREAS METHOD 19.82 Ret 8.8 Brb 15.83 Rrt

STANDARD CONDITIONS: 48 DEG Fy 29.92 IN KB

¥ NON-APPLICABLE DATA

Ab




PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMRER: BA14  COMPANY: SOUTHERN ®N. BEET SUGAR

TEST NUMBER: I SOURCE: CYCLONE "A-2°
RUN NUMBER: 2 TIME: 1/21/88 1248-1352
TEST DATA

GAS METER COEFFICIENT 1.0235 ¥ VOLUME OF LIQUID
" COLLECTED, ML 450.@ Vi

GAS COMPOSITION, % V/V DRY;

PITOT TUtE COEFFICIENT 2.842 Cp

NCIILE DIMENSIONS, CAREON DIOXIZE 4,63 CD
JIAMETER, IN 2.375 Dn SINGEN 15.46Q QX
AREA, &F B.220767 An CAREON MONOXIDE 2.9 C~

NITROGEN (3Y DIFFERENCE) 79.80 NI
STACK DIMENGIONS:

DIAMETER/LENGTH, IN 47.50 §1  AVE. TRAVERSE POINT DATA;
WIDTH, IN 2.92 Se STACK TEMP., DEG F 262 Ts
AREA, SF 12,334 As METER TEMP., DEG F 43 Te
. CRIFICE PRESSURE, IN WC 1.385 Fo
RARCRETRIC FAESSURE. IN MG 29,38 Pp SQRT VELACITY 7., IN 4C 2,422 Pv
STACK PRESSURESS ®aSE OF PARTICULATE MATTER
STATIC, IN W 2.20 Pg  COLLECTED, 6i
AZSOLUTE, IN HG 29,32 Ps FRONT CATCH { 94,8%)  B.4116 4f
BACK CATCH { 4800  2.3170 Wb
SAMPLING TIME, MIN $3.00 T TOTAL CATCH 0.6286 Wt
VOLUME OF GAS SAMPLED
AT METER, DiF 38.299 Vn
CALCULATED RESULTS
VOLUME OF GAS SAMPLED GAS MOLECULAR WEIGHT:
AT PETER, DSCF 37,767 Vns DRY BASIS, LR/LB-MOLE  29.36 M¢

“ET TAFIS, L3/L3-MOLE 25,22 Ms
EQUIVAI ENT VOLUME OF WATER
VAPOR COLLECTED, SCF 21,632 Vu AVERAGE GAS VELOCITY, FPS 18.68 Vs

B5AS MOISTURE CONTENT; GAS VOLUNETRIC FLOW RATE;
VOLUMZ FRACTION D.3544 Bus ACTUAL, ACFM 2593 Qa
PERCENT RY VOLUME 36,64 Pup STANDARD, SCPM 13533 Qs
DRY STANDARD, DSLEM 9574 Qs

JISOKINETIC VARIATION, % 302.34 1

PARTICULATE EMISSION PARAMETER FRONT CATCH  2ACK CATCH TOTAL CATCH

PARTIIULATE CONCENTRATION

ACTUAL, GR/ACF  .3734 Caf  T.0032 Cas  2.37&5 (Cat
STARDARD, GR/SCF £.:0¢8 Tyt T.0244 Cudb  Q@.11:2 Cet
URY STANDARD, GR/LSCF 8.168% Csf  2.2049 Csb  A.1752 Cst

PARTICULATE EMIBSION RATE, LB/HR

CLASSICAL METHOD 14,23 Ret 2.59 Reb 14,82 Rct

RATIO OF AREAS METHOD 14,56 Rref 0.40 Rrb 13,16 Rrt

STANDARD CONDITIONS: 4B [EG Fy 29.92 IN HG * NON-APPLICABLE DATA
A5
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PARTICULATE EMISSION TZST CALCULATIONS

PROJECT NUMBER: BB14 COMPANY? SOUTHERN MN. BEET SUGAR

TEST NUMBER: 1 SOURCE: CYCLONE *A-2°

RUN NUMBER: 3 TINE!

1/21/88 143@-1333

TEST DATA

GAS METER COEFFICIENT 1.0835 ¥
PITOT TUBE COEFFICIENT 2.848 Cp

. MCIILE DIMENSTONSS

DiAMETER, IN 2.375 In

AREA, &F 2.220767 An
STACK DIves gNG ONS:

DIAMETER/LENGTH, IN 47.53 81

WIDTH, IN 0,22 Su
4 A3EA, SF 12.324 As

TAROYETRIC PRESSURE, IN WG 29,38 ®b
STAZK PRESSURES:

STATIC, INWC 6.28 Pg
ABSOLYTE, IN HG 29.32 Ps
SAMPLING TIME, MIN e@.82 Ti

VOLUME OF GAS 54M3LFD
AT METER, O0F 41,820 Vo

VOLUNE OF LIQUID

COLLECTED, M

GAS COMPOSTTI
CARBON DIOX
0XYGIN
CARION MOND

]
NITROGEN (BY DIFFERENCE) 82

AVE. TRAVERSE
TACK TEMP,
METER TEMP,
ORIFICE PRE

SQRT VELOCITY P.,

VASS OF PARTI
COLLECTED, &3
FRONT CATCH
BACK CATCH
TOTAL CATCH

b14.1 V1

0N, % V/V DRY;
IDE 5.23 CD
13.19 0X
¥IDE 20 Ch
¢ NI

POINT DATA;

y DEG F 92 Ts
* uEGF &8 Tm
SEURE, INWC 1.3%5 Po
INWC Q.485 Py

CULATE MATTER

¢ 9 LB 2.417Q Wf
t4.2%) g.21i84 Wh
2.4334 Wt

CALCULATED RESLTS

YUME OF GAS SAMPLED
AT PETER, DSCF 40. 648 Vrs

EQUIVALENT VOLUYE OF WATER
VAPOR COLLECTED, SCF 1 28.9%46 vy

GAS MOISTURE CONTENTS
VOLUME FRACTION B.4168 Bus
PEACENT 2Y VOLLME 41.68 Bup

PARTICVLAIE EMISSION PARAMZTER

PARTICULATE CONCENTRATION
ACTUAL, GR/AZF
STaNDARD, GR/SCF
JRY STANGARD, GR/USCF

PARTICULATE EMISSION RATE, 1B/HR
CLASSICAL METHOD
RAYID OF AREAS PETHOD

GAS MOLECULAR

welGAT)

DRY EaSIE, tB/LB-M4E 29.48 Md

WET EASLS,
AVERAGE GAS V

BAS VOLUMETRI
ACTUAL, - ACF

L3/LE-MCLE 26.73 Ns
ZLOCITY,y FPS 32,63 Vs

C FLOW RATE; -
M 26108 Qa

STANGARD, SCFd 16366 Qs

DRY STANDAR
ISOKINETIC VA

FRONT CATCH

a9y DSCFM 9642 Qsd
RIATION, %X (12.02 ]

BACK CATCA TOTAL CATCH

2.2L37 Caf
3.2927 Cut
€.139Q Csf

0.2228 Cab  D.@545 Cat
2.0241 Cub  0.2948 (ot
2.207G Csb  D.144C Cst

2.58 Rch 13,76 Rck
2,63 Frh 15,42 Rrt

STANDARD CONDITIONS: 48 DEG Fy 29.92 IN HG

# NON-APPLICABLE DATA

A6




SUMMARY OF PARTICULATE EMISSION TEST LABORATORY DATA

PROJECT NUMBER: B214 COMPANY: SOUTHERN MN. BEET SUGAR

TEST NUMBER: 1 SOURCE: CYCLONE *A-2°

MASS OF PARTICULATE MATTER COLLECTED, GRAMS

FRONT CATCH BAJK CATCH ThTAL
PARTITULATE
RUN FRONT CYCLGNE  FILTER  FAONT IMPINGER IMPINGES BACK ®ASS
NUMRER WASH  CATCH CATCH TOTAL CATCH #&  LASH TOTAL COLLECTED
i B.1432  2.0220  8.I616  B.4246 g.8t12  @.2122  @.233 . L4BE
2 2.1740  2.9228  2.2336  @.4l1b 2.2857  2.e@83  2.pl7e 2.420e
3 2. 18it 2.ee2e  B.2559 © RB.417Q g.2i2z2  ¢.eas2  @.ei8s 0.4354
NOT APPLILARLE % CHLOROFORM/ETHYL ETHER ZXTRACTION

cl
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Filename:
Date:
Facility:
Source:
Test date:

BEET1.WQ1
02-Dec-94

Southern Minnesota Beet Sugar Cooperative, Renville ,Minnesota,
Fuel oil-fired drum pulp dryer (assumed sovtia dryer

Jan. 21, 1988

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units RKun 1 Run 2 Run 3 Run 4

1 {Stack temperature Deg F 288 292 292
Pressure in. HG 29.3 29.3 29.3
Moisture % 37.83 36.44 41.68
Oxygen Y% 14.2 15.6 1341
Volumetric flow, actual acfm 22532 22593 24108
Volumetric flow, standard* dscfm 9683 9874 9667
Isokinetic variation % 110.2 102.3 112

Wet pulp feed rate |TPH 45.0 41.0 42.5
(Assumed South Dryer)

Pollutant concentrations: :
Filterable PM G/dsct 0.1642 0-1681 0.159
Condensible PM G/dsct 0.0090 0.0069 0.007
co2 % dv 55| 46 | . 6.0
Condensible organic PM % of CPM 47.9%| 51.2% ~ 66.3%
Condensible inorganic PM % of CPM 52.1% 48.8% 33.7%
[Multiply all conc. by 4 because only one of four stacks was tested.
Pollutant mass flux rates:
Filterable PM - ib/hr 54.5 56.9 52.7
Condensible PM Ib/hr 2.99 2.34 2.32
co2 tb/hr 14600 12451 15901
Condensible organic PM ib/hr 1.43 1.20 1.54
Condensible inorganic PM Ib/hr 1.56 1.14 0.782
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 1.21 1.39 1.24 1.28
Condensible PM Ib/ton 0.0664 0.0570 0.0546 0.0593
cOo2 Ib/ton 324 304 374 334
Condensible organic PM Ib/ton 0.0318 0.0292 0.0362 0.0324
Condensible inorganic PM Ib/ton 0.0346 0.0278 0.0184 0.0269
Emission factors (METRIC UNITS): AVERAGE
Filterable PM ka/Mg 0.606 0.694 0.620 0.640
Condensibie PM kg/Mg 0.0332 0.0285 0.0273 0.0297
co2 kg/Mg 162 162 187 167
Condensible organic PM ka/Mg 0.0159 0.0146 0.0181 0.0162
Condensible inorganic PM kg/Mg 0.0173 0.0139 0.00920 0.0135

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT
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RESULTS OF A SOURCE
EMISSION COMPLIANCE TEST
AT SOUTHERN MINNESOTA BEET SUGAR
COOPERATIVE
RENVILLE, MINNESOTA 56284

Report Number 8675
Project Number 8014

1 INTRODUCTION

On January 21, 1988, MMT Environmental, Inc. pefformed a
source emission compliance test on one of the four cyclones used to
remove the particulates from the exhaust gas of drum dryer "A".

The cyclone tested is designated "A2", it is the only cyclone of
the four that has straightening vanes in the discharge. Testing of
the other cyclones, without flow straighteninglvanes, would be
invalid due to turbulence and cyclonic flow patterns. The tests
were.performed at the request of Mr. W.D. DeBelly.

The MMT sampling team consisted of Clifford E. Mohs and
Robert A. Laska. '

MPCA officials were notified of the compliance test but
elected not to observe the on-site testing.




2 TEST RESULTS

The significant results generated by the test program are
presented in this section,

2.1 pParticulate Emissions

Table 2.1 presents the results of the particulate emission
tests. Particulate emissions of the three runs averaged
0.105 gr/SCF.

2.2 Visible Emissions

Attempts were made to make visible emissions observation
during all three of the test runs but because of the high moisture
content of the gas and the close proximity of the other stacks, it
was Iimpossible to make V.E. reading.

2.3 Cyclone A2 Particulate Removal

Table 2,.3.1 presents the result of the pulp material
collected at the bottom of the cyclone A2, C(ollected material
averaged 263.2 lb/hr,

Table 2.3.2 presents the cyclone removal efficiency. The
average efficiency was determined as 94.8%.

2.4, Comments

Flow measurements were made in two cyclones Bl and B2 of
drum dryer "B", to determine if the flow patterns would be
acceptable under EPA regulations to perform a US-EPA method 5 to
determine the emissions. Both stacks showed significant cyclonic
flow patterns and testing would not be acceptable unless
straightening vanes or other mechanical method was used to provide
a better flow pattérn.

|
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Figure-3.1 Description of Sampling Location

Duct cross-sectional dimensions at the sampling location: 47.5

Equivalent diameter (rectangular duct only):

Distance from sampling ports to the nearest flow disturbance;
Before sampling ports: 5.6 = duct diameters

After sampling ports: 2.0 = duct diameters

Number of sampling points;

Required by EPA Method 1l: 26
Actually used: Only used 20 because straightening vanes were installed
Number of ports: 2
Points per port: 10
Sketch of sampling location: g i Not to Scale
[Se—]
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