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PRXECT ?WEER:  8814 COPIPANY: SOUTERN M. EEET SUGAR 
:EST WBER:  I SURCE: CYCLONE 'A-2' 
RWNlMBER: 1 TIYE: 1/21/88 1128-1231 

TEST M T P  
_______________________I________________------- 

GAS NTER C M F F l C l W T  1.135 V V O L M  OF LIQUID 
COLLECTED, Iz 515.5 V1 

PITOT :UP.€ COEFFICIENT 0.648 CP 
GA5 COtlPOSITIOS, X VlV  DRY: 

NOZZLE DIMENSIONSI CARBON DIOXIDE 5.50 CC 
JWETER, IN 8.375 Dn OXYGEN 14.20 OX 

NlTRCGEN IaV D I F X X N C E )  Ea.33 N I  
ARWr F E.EZ07t.7 An CAREON rfiNOXIDE e m  CM 

STkCK D I r ~ E N S I O W  
DlPuEiER/LE!:GTH, I N  17.50 51 4VE. 7RAMRSE POINT MTA;  
1 1  JLD~H, 7 I N  O.w sr STACK TEMP., CEG F 2ee Ts 

KROXETRIC PRESSURE, IN HG 29.36 Pb S R T  VELOCIiV P . ,  :td !ic 0.1?I Pv 

AXA,  SF 12.386 AS XETER TE.?P., DE6 F 69 m 
ORIFICE PRESSUREI I N  UC 1.452 PO 

STkCK D I r ~ E N S I O W  
DlPuEiER/LE!:GTH, I N  17.50 51 4VE. 7RAMRSE POINT MTA;  
1 1  JLD~H, 7 I N  O.w sr STACK TEMP., CEG F 2ee Ts 

KROXETRIC PRESSURE, IN HG 29.36 Pb S R T  VELOCIiV P . ,  :td !ic 0.1?I Pv 

AXA,  SF 12.386 AS XETER TE.?P., DE6 F 69 m 
ORIFICE PRESSUREI I N  UC 1.452 PO 

STOCK k S l ; R E S i  n A s  0; PARTiCllcPTi 7 N X R  
ST4TlC, IN UC 0.e0 P! COLLECTED, G: 
4B%UTE1 IS HG 29.38 PS FROG CATCH I 94.67.) a . 4 3 6  iif 

EACK CATM I 5.2'1) 8.8234 Lib 
SMPLlNG TI1CL MIN 60.80 T i  TOTbL CATCH e . w a  ut 

C A L W T E Q  2ESULTS 

V k W E  GF G f f i  SAKPXJ  
AT I "-7- , C . L R I  XCF 39.872 vns DRY EASISr L E I L B - W E  29.45 ha 

EWIVALENT VOLWE OF YATER 
'JPPC? COLLECTED, SCi 24.265 Vw AVERAGE Gffi VELOCITY, FW 38.52 Vs 

GAS lloISTURE CWTENTI 

GAS ?O-ECKAR iiEiGHT: 

;IET BASIS, LaILa-wLi a. 12 ns 

GAS VIXMETQIC FLOI: RbTEi 
VOLLiVE iF4CTlON E.3783 aws PC:VAL, PCFP 22532 
PERCE?T EY W L U E  37.83 PWP STAS3A33, SCFK 15.567 13 

D?f FASDIIRD? 3SCFP 9678 Qs.3 

lSGKI&ETIC VARIATION, % i:E.24 I 

3.75 i c b  14.58 Rct 
0.63 Rrb 15.85 art  

STt%ARD CON3IT!(WS: 68 DEG F, 29.92 IF; HG + "+APPLICABLE DATA 



PARTICULATE ERISSION TE!jT W C U U T I O W  

. . . . . . . . .. . .. . -. . . . . 

PROJECT NIYIZER: 8814 

RW w a n :  2 TIME: ll2lIea 1248-1352 

COnPANYI WTtifRN t N .  BEET %AR 
TEST hUSER: 1' wuatE: CYCLONE 'A-T 

TEST DATA 

GAS mia COEFFICIENT 1.m~ Y murx OF LIQUID 
CMLECTEO, 1(L M . 0  V I  

PITOT T E E  COEFFICiENT 0.840 Cp 
r& COnPOSlTION, % V IV  DRY; 

?:C2:iE 3IRENSiONS i CAREON DIOXIN 4.68 CD 
8.375 Dn SIYGiN 15.50 ox 

PEE>: 9 0.20767 An CAPEON RWOXIDE a.ea CI: 
-.."--- ...?.clzA, iY 

S T A M  DlREhSlONS; 
SITRDEN (3 DIiFEaESCE) 79.88 NI 

3IAMETE3/LEW;l, 2 4  47.20 S1 ?JE. T9AVERSE PoINT'CATA; 
L'IDTH, IN e.c0 su STACK TEtIP.9 DEG F 2% 1s 
&REA, Y :2.3W A5 RETER ?ESP., D iG  F 63 1s 

" X P i i K I C  ilEC,S'd'IE: I N  HG 29.30 PD SclF.3 VEi3C:TY i'., !N !4C 2.122 Pv 
CR:FICE ?a:swE, i x  L'C i.385 i o  

STACA PRESSLFES; M E  OF 'AfiTiCULATE MATTER 
STATIC, Ih Ui 2.a0 pg COL-ECTED, G; 
OaSCLUiE, i N  HG 29.36 PI F W T  CAiCH I 9 6 . R )  0.4116 Llf 

SACK CATW I & O r )  0.0170 Ub 
SMPLING rim, RIN 60.00 T: TOTAL CATCH 8.4286 Ut 

US ?IOISNE CONTENT; GPS VIXUilETRIC FLOU ROTE; 
V@-U*E FWCTIOU 0.3544 Eli5 4CTUAL AC% 2 5 9 3  Qa 
PESCENT BY VOLWE 36.44 DYF STaNDAR3, SCFR 15535 @5 

3% SiANDbilD, XCCn 9574 Q5c 

IS(IK:~~ETIC VARIATION, x m . 3 ~  I 

PARTIWLATE Enmicr i  RATE, LBIHR 
2LnSSiCAL ilETWK)C :4.23 Rcf 0.5 j  Rcb 14.82 Rct 
PATIO OF AeEAS tIEThQD 16.56 Rrf U.60 arb '15.16 Rrt 

S T A U C M D  COtiDITlohs: 68 CEG Ft 29.72 I N  HG + WN-APPLICAELE DATA 



PARTICMATE EtllSSION TEST CALCUCbTIONS 

j.T . .. .. ._... . . . . .  i 
Paoxu tanam: mi4 CMPANY: SOUTHERN r ~ l .  BEET WR 
TEST NUIIBER: 1 SOURCE: CYCLONE 'A-2' 
Rb% WKR: 3 T I E :  1/21/88 1430-1533 

TEST WTA 

GAS WTER COEFFICIENT 1.0835 V VOLl'ZE OF L!rHIID 
COLLECTED, Irc 614.1 V 1  

P:TOT TUBE COEFFICIENT 0.840 CP 
G&S COMPOSITION, X V I V  DRY; 

!?C2 ZLE 3 I :.ENS!ONS ; CAQBOh' DIOXIDE 6.28 CD 

AREA, 5; 2.220767 A? CCQ?GN RI)N(JI!?E 8.20 en 

PIAnETERILENGTH, I N  47.58 si WE. TuvEasE POINT DATA; 

?IAIETE'I, I N  8.375 Dn OXVGES 13.1'3 OX 

NiiZOGEIl (BY DIFFERENCE) 9e.90 NI 
STACK D1XSS:ONS; 

UIDTH, :N a.az su STACK TEMP., EG F 292 Ts 
' P3E&, SF : m a 6  AS IE:E2 T E V . ?  3EG F 68 Tm 

ORIFICE PRESSUilE, :!I UC 1 . 5 3  FG 
E4FOPETR;C PRESSURE, 1:i UG 2 9 . X  Pb srlx VELOCTV P.? :N uc 8 . m  PV 

~ ~ ~ C U L A T X I  RESULTS 

1SOK;NETIC VARIATIONI X 112.02 I 

STAU'SGD CONDITIONS: 68 DEG F, 29.92 IN PG I NON-APPLICABLE DATA 
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SOUTHERN MINNESiTA SUGAR CO-OP 

DIFFUSER REPORT . 
SIGNATURES 

TEMP. 
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Filename: BEET1 .WQI 
Date: 02-Dec-94 

Facility: Southern Minnesota Beet Sugar Cooperative,kw;l k,M;,,,gS& 
Source: Fuel oil-fired drum pulp dryer (Lssvmed *u++. d-~fLc) 

Test date: Jan. 21, 1988 

*DSCFM 
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R E S U L T S  OF A SOURCE 
E M I S S I O N  COMPLIANCE T E S T  

A T  SOUTHERN M I N N E S O T A  BEET SUGAR 
COOPERA T I  VE 

RENVILLE, MINNESOTA 56284 

Repor t  Number 8675 
P r o j e c t  Number 8014 

! 

1 I N T R O D U C T I O N  

On January  2 1 ,  1988. MMT E n v i r o n m e n t a l ,  I n c .  pe r fo rmed  a 

s o u r c e  e m i s s i o n  c o m p l i a n c e  t e s t  on one o f  t h e  f o u r  c y c l o n e s  used t o  

remove t h e  p a r t i c u l a t e s  f r o m  t h e  exhaus t  gas o f  drum d r y e r  " A " .  

The c y c l o n e  t e s t e d  i s  d e s i g n a t e d  "A2" ,  i t  i s  t h e  o n l y  c y c l o n e  o f  
t h e  f o u r  t h a t  has s t r a i g h t e n i n g  vanes i n  t h e  d i s c h a r g e .  T e s t i n g l o f  

t h e  o t h e r  c y c l o n e s ,  w i t h o u t  f l o w  s t r a i g h t e n i n g  vanes ,  would be 

i n v a l i d  due t o  t u r b u l e n c e  and c y c l o n i c  f l o w  p a t t e r n s .  The t e s t s  

were pe r fo rmed  a t  t h e  r e q u e s t  o f  M r .  W.O. D e B e l l y .  

The MMT s a m p l i n g  team c o n s i s t e d  o f  C l i f f o r d  E .  Mohs and 

Rober t  A .  Laska.  

MPCA o f f i c i a l s  were n o t i f i e d  o f  t h e  c o m p l i a n c e  t e s t  bu t  

e l e c t e d  no t  t o  o b s e r v e  t h e  o n - s i t e  t e s t i n g .  

1 



I 2 T E S T  R E S U L T S  
i 

I The s i g n i f i c a n t  r e s u l t s  g e n e r a t e d  by t h e  t e s t  p rog ram a r e  
i 

p r e s e n t e d  i n  t h i s  s e c t i o n .  i 

'I 2.1 P a r t i c u l a t e  E m i s s i o n s  

1 T a b l e  2.1 p r e s e n t s  t h e  r e s u l t s  o f .  t h e  p a r t i c u l a t e  e m i s s i o n  
I 

t e s t s .  P a r t i c u l a t e  e m i s s i o n s  o f  t h e  t h r e e  runs averaged 

i 0.105 g r / S C F .  
I 

2 .2  V i s i b l e  E m i s s i o n s  

A t t e m p t s  were made t o  make v i s i b l e  e m i s s i o n s  o b s e r v a t i o n  

d u r i n g  a l l  t h r e e  o f  t h e  t e s t  r u n s  bu t  because o f  t h e  h i g h  m o i s t u r e  

c o n t e n t  o f  t h e  gas and t h e . c l o s e  p r o x i m i t y  o f  t h e  o t h e r  s t a c k s ,  i t  
was i m p o s s i b l e  t o  make V . E .  r e a d i n g .  

2 .3 C y c l o n e  A2 P a r t i c u l a t e  Removal 

T a b l e  2 . 3 . 1  p r e s e n t s  t h e  r e s u l t  o f  

c o l l e c t e d  a t  t h e  b o t t o m  o f  t h e  c y c l o n e  A2. 

averaged 263.2 l b / h r .  

T a b l e  2 . 3 . 2  p r e s e n t s  t h e  c y c l o n e  r 
average e f f i c i e n c y  was d e t e r m i n e d  as 94 .8%.  

t h e  p u l p  m a t e r i a l  

C o l l e c t e d  m a t e r i a l  

moval e f f i c i e n c y .  Th I 

2.4. Comments 

F low measurements were made i n  two c y c l o n e s  81  and 8 2  o f  

drum d r y e r  59". t o  d e t e r m i n e  i f  t h e  f l o w  p a t t e r n s  wou ld  be 

a c c e p t a b l e  under  EPA r e g u l a t i o n s  t o  p e r f o r m  a US-EPA method 5 t o  
d e t e r m i n e  t h e  e m i s s i o n s .  Both  s t a c k s  showed s i g n i f i c a n t  c y c l o n i c  

f l o w  p a t t e r n s  and t e s t i n g  wou ld  n o t  be a c c e p t a b l e  u n l e s s  

s t r a i g h t e n i n g  vanes o r  o t h e r  mechan ica l  method was used t o  p r o v i d e  

a b e t t e r  f l o w  p a t t e r n .  

2 
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F i g u r e l 3 . 1  D e s c r i p t i o n  of Sampling Loca t ion  

Duct c r o s s - s e c t i o n a l  dimensions a t  t h e  sampl ing  l o c a t i o n :  4 1 . 5  

Equiva len t  d i a m e t e r  ( r e c t a n g u l a r  d u c t  o n l y ) :  

D i s t ance  from sampling p o r t s  t o  t h e  n e a r e s t  flow d i s t u r b a n c e ;  
Be fo re  sampling p o r t s :  5 . 6  = d u c t  d i a m e t e r s  

2 . 0  = d u c t  d i a m e t e r s  A f t e r  s ampl ing  p o r t s :  

Number o f  sampling p o i n t s ;  

Required by EPA Method 1: 

A c t u a l l y  used: 

26 

Only used 20 because  s t r a i g h t e n i n g  v a n e s  were i n s t a l l e d  

Number of  p o r t s :  2 

Points p e r  p o r t :  10 

Not to S c a l e  Ske tch  of sampl ing  l o c a t i o n :  

Roof 
Sample ports 

Cyclone A4 i n l e t  
I - ,  

t 

!Cyclone A3 inlet 

Cyclone A2 i n l e t  

--. 

:yclone A-1 i n l e t  

d 7 

low S t r a i g h t e n i n g  vanes 

/- 

.- I 

Drum d r y e r  A 
c 

c 

c 




