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SYMBOLS AND ABBREVIATIONS 

.. 

ACFM 

DEG- F 

Fr/SEC 

GWACF 

GWSCF 

9 

HRS 

I N .  

IN. HG, 

IN. WC. 

LE 

LB/HR 

MBTU 

m i c m n s  (Am) 

MIN 

SCFM 

SQ. FT. 

V / V  

mg/DSCM 

LB/DSCF 

W/HR 

ohwcm 

HP 

PS I 

a c t u a l  c u b i c  f e e t  p e r  minu te  

degrees Fahrenhe i t  

f e e t  pe r  second 

g r a i n s  p e r  a c t u a l  c u b i c  f o o t  

g r a i n s  p e r  d ry  s tandard  c u b i c  f o o t  

gram 

hours 

inches 

inches  o f  mercury 

Inches of water  

pound 

pounds p e r  hour  

m i l l i o n  B r i t i s h  Thermal U n i t s  h e a t  i n p u t  

m i c romete r I 

minutes  

s tandard  c u b i c  f o o t  of d r y  gas p e r  minu te  

square f e e t  

pe rcen t  by vo I ume 

m i l l i g r a m s  p e r  d r y  s tandard  cub ic  meter 

pounds p e r  d ry  s tandard  c u b i c  foot 

megawatts p e r  hour  

ohm-centimeter 

horsepower 

pounds p e r  square i n c h  . 
0 

, Standard c o n d i t i o n s  a re  de f ined as 70 F and 29.92 in: of mercury pressure. 

111 



I I NTRODUCT I ON 

. .  

On March 15, 16, 17 and 18, 1977, I n t e r p o l l  Inc. conducted p a r t i -  

c u l a t e  emiss ion compliance t e s t s  on Cyclone No. 255; Cyclone No. 245; Cyclone 

NO. 312C; and Cyclone No. 51 a t  t h e  Peavey Company e l e v a t o r  and feed p l a n t  

near Va l l ey  C i t y ,  Nor th  Dakota. On-s i te  work was accomplished by Messrs L. 
Jennings and J .  Stock of I n t e r p o l l  Inc. Coord ina t ion  between p l a n t  opera- 

t i o n s  and t h e  t e s t i n g  team was p rov ided  by Messrs J e r r y  Meyer and Don Marpe 

o f  t h e  Peavey Company. 

J e f f r e y  Burgess of t h e  Nor th  Dakota S t a t e  Department of Heal th .  

T e s t i n g  was wi tnessed by Messrs Kevin Keimele and 

Three p a r t i c u l a t e  de terminat ions  were conducted on each of t h e  

sources i n  accordance w i t h  €PA Methods 1-5 CFR T i t l e  40, P a r t  60, Appendix A. 

A p r e l i m i n a r y  de terminat ion  o f  t h e  gas l i n e a r  v e l o c i t y  was made a t  each'source 

t o  a l l o w  s e l e c t i o n  o f  t h e  proper  nozz le  s i z e  for  t h e  i n i t i a l  t e s t .  A sampl ing 

t r a i n  which meets or exceeds s p e c i f i c a t i o n s  o f  t h e  above-c i ted re fe rence was 

used t o  i s o k i n e t i c a l l y  e x t r a c t  p a r t i c u l a t e  samples by means o f  a heated, g lass-  

l i n e d  probe. V isual  de termina t ions  o f  plume o p a c i t y  were conducted by a cer-  

t i f i e d  observer.  

Two t e s t  p o r t s  were l oca ted  90° a p a r t  on each o f  t h e  c i r c u l a r  ducts 

i n  accordance w i t h  EPA Method 1 o f  t h e  p r e v i o u s l y  c i t e d  reference.  The t e s t  

p o r t s  on t h e  Cyclone No. 255 were 5.75 duc t  diameters downstream and 1.45 d ia -  

meters upstream f rom any f l ow  d is tu rbance.  Tes t  p o r t s  on Cyclone No. 245 were 

5.05 duct  diameters downstream and I .25 diameters upstream from any flow d is -  

turbance. Tes t  p o r t s  on Cyclone No. 312C were 5.05 duc t  d iameters downstream 

and 1.35 diameters upstream from any f l o w  d is turbance.  Tes t  p o r t s  on Cyclone 

No. 51 were 2.0 duct  diameters downstream and 0.8 diameters upstream from any 

flow d is tu rbance (see Appendix 8 ) .  

A 28-point  t r a v e r s e  was used i n  Tes t  1, Cyclone No. 255; each t r a v e r s e  

p o i n t  was sampled t h r e e  minutes t o  g i v e  a t o t a l  sampl ing t i m e  of 84 minutes 

pe r  t e s t  run.  A 20-po in t  t r a v e r s e  was used i n  Tes t  2, Cyclone No. 245 and i n  

Tes t  3, Cyclone No. 312C; each t r a v e r s e  p o i n t  was sampled t h r e e  minutes t o  

1 



.r 

2 SUMMARY 

The impor tan t  r e s u l t s  of each p a r t i c u l a t e  emiss ions t e s t  a r e  sum- 

mar ized i n  Tables 1-4. D e t a i l e d  r e s u l t s  appear i n  Sec t i on  3. The p a r t i c u -  

l a t e  emission r a t e s  (LB/HR) and p a r t i c u l a t e  emission f a c t o r s  (LB/TON of ma- 

t e r i a l  processed) appear below: 

k 
P a r t i c u l a t e  Process P a r t i c u l a t e  

(LB/HR) (TON/HR) (LB/TON) 
Emission Fac to r  Emission Rate Rate 

’ ..4$\ koa( *< 

T W  J ( C a r t e r  Cleaner Cyclone 
No. 255) 

Run 1 
Run 2 
Run 3 
Average 

T€s-z- 
J (Cr ippen Cleaner  Cyclone 

No. 245) -. 
.. Run 1 

Run 2 

. .  

- 2  

Run 3 
Average 

TEST 3 
(Cr lppen Cleaner  Cyclone 

No. 312C) 

Run 1 
Run 2 
Run 3 
Average 

TEST 4 
( P e l l e t  Coo ler  Cyclone 

No. 51) 

Run 1 
Run 2 
Run 3 
Average 

2.42 
3.32 
3.73 
3.16 
- 

I .91 
1-54 
1-82 
I .76 
- 

6.57 
6.20 

6.46 
6.69 

6.36 
7.59 
7.64 
7.20 
- 

.42 5.31 

.44 6.50 
6.67 
6. I6  

- - -69 
.52 

3.65 5.09 
7.44 4.51 

4.70 6.01 - 
5.70 4.79 

.368 

.535 

.568 

.490 
- 

.300 

.203 

.079 

.068 

.717 
I .65 

3 



Process r a t e  i n f o r m a t i o n  was s u p p l i e d  by t h e  Peavey Company. For 

d e t a i l e d  process r a t e  in fo rmat lon ,  r e f e r  t o  Appendix D. 

Visual  de termina t ions  o f  plume o p a c i t y  were performed d u r i n g  each 

t e s t  by an E P A - c e r t i f i e d  observer.  

from Cyclone #255 was 14%. 

opac i t y  of less  than  5%. 

The t ime-weighted average plume o p a c i t y  

A l l  o t h e r  u n i t s  t e s t e d  had an average plume 

No d i f f i c u l t i e s  were encountered e i t h e r  i n  t h e  f i e l d  o r  l abo ra to ry  

eva lua t ions .  Based on a c r i t i c a l  examinat ion of t h e  data and r e s u l t s ,  it i s  

ou r  o p i n i o n  t h a t  t h e  emiss ion r a t e s  r e p o r t e d  he re in  a r e  accu ra te  and r e f l e c t  

t h e  ac tua l  emiss ion r a t e s  e x i s t i n g  a t  t h e  t ime  of t h e  t e s t s .  

4 
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3 RESULTS 

The results of all field and laboratory evaluations are presented 
In this section. Gas composition results are presented first, followed by 

the computer printout of particulate emission data. Preliminary measure- 
ments including traverse point description are given in Appendices .A 8 E. 

- 

The results have been calculated on a CDC 3300 computer using 
standard Fortran programs. EPA-published equations have been used as the 
basis of the calculation techniques In these programs. 
in interpreting these results that the particulate emission rates have been 
calculated by both the "concentration X flow" and the "ratio of areas" methods 
and the average reported. The average is the best estimate of the true value, 
since the bias introduced by anisokinetic sampling is approximately equal but 
of opposite sign in the two calculation techniques and thus cancels In the 
average. 

It should be noted 

I 
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3.1 Resu l ts  of Gas Analyses - Method 3 (Percent by Volume) 
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1 J 3 9 1  CEAVFY GO. 

. . IN'ER'CLL .?EPORT NO. 7-297 

3.1.1 TEST NO. 1 CARTER CLEPNER N0.255-CYCLOUE CUTLET 

RESULTS OF GAS ANALYSES -- MCTHOO 

R U N  I 

ORY BASIS (ORSAT) 

CARBON O I O X I O E  c . 0 0  

OXYGEN 2 C . 3 0  

C44BON HONOXIDE 0 

NITROGEN 79.10 

HET SASIS (ORSAT) 

CARBON D I O X I O E  C . 2 0  

OXYGEN 2i2.73 

CA?BON MONOXIOE 0 

NITROGEN 7e.44  

MOISTURE CONTENT 0.93 

O R Y  MOLECULAR WEIGHT 2 8 . 9 4  

HET MOLECULAR WEIGHT 2 C . 7 5  

S P E C I F I C  GQAVITY 
(RELATIVE TO A I R )  c . 9 9 3 5  

I' , 
.- 

RUN 2 

0.00 

20.93 

0 

79.10 

D. 00 

?0.78 

0 

73.66 

0 .55  

28.84 

28, 78 

3.9943 

RUN 3 

0 . 0 0  

2G 90 

0 

79.10 

0.00 

20 68 

0 

78.27 

I. 05 

28.84 

28.72 

0 9 9 2 1  



I 
J 3 R l  P E P J Z Y  C O .  

., . INTERPOLL XFCIRT NO. 7-297 " 

3.1.2 TEST NO. 2 CPIPPEN CLEANE'? tJ9.24S-CYCL3NE OUTLET 

RESULTS OF GAS ANALYSES -- METYO0 

DRY B A S I S  (ORSAT) 

CA2BON D I O X I D E  

OXYGEN 

CARBON EONOXIOE 

N I TROG E K 
L 

WET S A S I S  (ORSAT) 

CAZBON O I O X I D E  

OXYGEN 

CARBON HONOXIOE 

NITROGEN 

MOISTU2f  CONTENT 

D2Y MOLECULAR WEIGHT 

WET YOLECULAR WEIGHT 

S P E C I F I C  GZAVITY 
(RELATIVE TO AIR)  

RUN 1 

0.30 

2C.90 

0 

75.10 

c.10 

2c .78 

0 

7 8 - 6 5  

0 -56 

28.94  

28.77 

O . C C 4 9  

Z (PERCENT 9Y VOLUYE) 

RUN 2 

I). 00 

20.90 

0 

79.10 

0.10 

Z(1.72 

0 

78.43 

0 .  94 

28.94 

28.74 

0.9929 

RUN 3 

0.00 

20.90 

0 

79.10 

0.00 

20 70 

0 

78.33 

0.97 

28.84 

28.73 

0.9924 

12 



J 3 e I  P E e J E f  C3. 

. INTEEPOLL SEF5RT NO. 7 - 2 9 7  
*I 

3 .1 .3  TEST NO. 3 CRIPPEN CLEAhE?. NO.312 CYCLONE OUTLET 

- .  
.- 

RESULTS OF GAS ANALYSES -- eETHOO 2 (PERCCNT BY VOLUME) 

DRY @ A S I S  (ORSAT) 

. CARBON D I O X I D E  

OXYGEN. 

CARBON MONOXIDE 

NITRCJGE N 

WET @ A S I S  (ORSAT) 

CARSON D I O X I D E  

O X Y  GSN 

CARBON MONOXIDE 

NITROGEN 

MOISTUSE CONTEIJT 

OPY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

SPECIFIC GRAVITY 
(RELATIVE TO A I R )  

RUN 1 

0.30 

20.90 

0 

79.10 

0 . ? G  

2 c . 9 0  

0 

7 8 . 7 2  

0.L9 

2 8 . 9 4  

28.73 

C . 5 ? 4 2  

RUN 2 

0 . 0 0  

20.90 

0 

7 9 . 1 0  

0 .  J O  

2 0 . 3 4  

0 

7 8 . 8 6  

0.30 

2 3 .  94 

28. eo 

I. 9949  

RUN 3 

0 . 0 0  

20 .90  

0 

79 .10  

0 . 0 0  

20 .77  

0 

7 8 . 6 1  

0.61 

2 8 . 0 4  

28 .77  

C.9938 

13 
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J O B 1  PEAVEY CO. 
-, 

INTERPOLL REPORT NO. 7-297 

3.1.4 TEST NO. 4 PELLET COOLER N 0 . 5 1  CYCLONE 

RESULTS OF G A S  ANALYSES -- METHOD 3 (PERCENT B Y  VOLUME) 

ORY B A S I S  (ORSAT) 

CARBON O I O X I O E  

OXYGEN 

CARBON t4ONOXIDE 

NITROGEN 

WET BASIS (ORSAT) 

CARBON O I O X I O E  

OXYGEN 

CARBON MONOXIDE 

N I TRO G EN 

M O I  S TURE CONTENT 

O R Y  MOLECULAR WEIGHT 

WE1 MOLECULAR WEIGHT 

S P E C I F I C  GRAVITY 
(RELATIVE TO AIR) 

RUN I 

0.00 

20 -90 

0 

79.10 

c . 0 0  

20.81 

0 

78.76 

.. 

0.43 

28.84 

28.79 

0.9944 

RUN 2 

0.00 

20.90 

0 

79.10 

0.90 

20.71 

0 

78.37 

0.93 

28.84 

28.74 

"9926 

RUN 3 

0.00 

20.90 

O 2  
79.10 

0.00 

20.65 

0 

78.16 

_. 

I. 19 

2 8 . 8 4  

28.71 

0.9916 

14 



3.2 Results of Particle Concentration Determination - 
Method 5 
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JOB: F E 4 v E Y  C O .  

-, . INTERPOLL XEPORT NO, 7 -297  

3.2.1 T S T  NO. 1 CARTER C L U K E R  NO.255-CYCLOYE' CUTLET 

RESULTS OF PARTICLE CONCENTF4TION DETERMINATION - -METHOD 5 

OAT€ OF RUN 

3UN 1 ?UN 2 RUN 3 

3/15/77 3/15/77 3/15/77 

TIME RUN START/ENO(HRS) I O  10 / 11 5 6 12 33 / 1 41 6. 14 5 5 / 1 6 35 

. .  

PITOT TU3E COEFFICIENT 

TOTAL HOISTURE I N  
GAS SA?IPLE (GRAMS) 

TOTAL PARTICULATE MATER- 
I A L  COLLECTEO(GRAMS) * 

VOLUME THFOUGH GAS 
U E T E R  (CF AT METER COND.) 

TOTAL SAYPLING TIME ( Y I N )  

NOZZLE DIAMETER ( I N )  

AWEZAGE STACK GAS TEMPERATURE 
DURING OETERMINATION (OEG-F) 

VOLUHET R I C  FLOW** 

ACTUAL (ACFH) ' 
DRY STANOARIJ (DSCFM) 

1SC)KINETIC VARIATION ( % )  

P A f T I C L E  CONCENTRATION 

ACTUAL (GR/ACF) 
O R Y  STANOARO (GR/OSCF) 

0 . 9 3 8  

9.0 

0.2253 

5 0  - 7 5  

8 4 . 0  

0.181 

37.  

% 1 2 0  
4125 

101.3 

o .  e38 

E.0 

9.3087 

5 1 . 1 9  

84.0 

0 . 1 8 1  

40. 

4155 
4140 

101.1 

3.0513 
3.0536 

0.838 

11 .0  

0.3480 

49.3C 

8 4 . 0  

0.181 

43. 

4035 
39e4 

l t 0 . 5  

0.1062 
0.1099 

PARTICLE MASS FLOW (LB/HR) 2.42 3 e32 3.75 

DRY CATCH ONLY 
+* CALCULATED ON THE B A S I S  OF VELOCITY PRESSLRES HEASUREO 

DURING T H I S  PARTICULATE OETE4MINATI3N. 

16 



J O E 1  P E n V E Y  CO. 

., . INTFR?OLL ?,EFI)RT NO. 7 - 2 9 7  

3.2.2 TEST NO. 2 CFIPPEN CLEANE? NO. 245-CYCLONE OUTLET 

RESULTS OF PARTICLE CONCENTRATION OETEXMINATION - -METHOD 5 

DATE OF XUN 

T I H E  RUN START/END(HRS) 

PITOT TUBE COEFFICIENT 

TOTAL YOISTURE I N  
GPS SAHPLE (GRAHS) 

TOTAL PARTICULATE HATER- 
IAL COLLECTED(GRAVS) * 

VOLUHE THROUGH GAS 
METER (CF AT METER CONO.) 

TOTAL SAMPLING T I Y E  (PIIN) 

NOZZLE DIAMETER ( I N )  

AVERAGE STACK GAS TEHPEQATURE 
W R I N G  OFTERMINATION (DEG-F) 

VOLUMETRIC FLOW** 

ACTUAL (ACFH) 
DRY STANDARD (OSCFM) 

I S O K I N E T I C  VARIATION ( % I  

PARTICLE CONCENTRATION 

ACTUAL (GR/ACFI 
O ? Y  STANOARD (GR/DSCF) 

PARTICLE MASS FLOW (LB/HR) 

P.UN 1 ?UN 2 RUN 3 

3/16/77 W 1 6 1 7 7  3 / 1 6 / 7 7  

3?5/1C?7 1 0 3 7 / 1 1 4 0 .  1 2 3 5 1 1 3 9 8  

0 -838 

4 . 0  

0 . 0 7 8 3  

33.11 

6C.O 

0.181 

33. 

6 3 2 5  
6141 

9 9 . 3  

c. O?E2 
0.9362 

1 . 9 1  

0 . 8 3 8  

6.0 

'I e 0 6 3 5  

3 3 . E 9  

6 0 . 0  

0 . 1 8 1  

96 .  

6 0 5 1  
6 1 1 6  

l G 0 . 6  

3 . G i 9 0  
J . O i 9 4  

I .54 

0.838 

7.0 

0.0753 

34.64 

60.0 

0.181 

38. 

6 1 2 2  
6150 

101.3 

0.C339 
O.C3&5 

1.e2 

. ORY CATCH ONLY 
+* CALCULATED ON THE BASIC C F  VELOCITY PRESSLRES HEASURED 

DURING T H I S  PARTICULATE CSTERHINATION. 



J O B 1  PEPJEV CC. 

. IN'ERPOLL REP3RT NO. 7-297 

3.2.3 T' IST NO. 3 CRIPPEN CLEANEP P!3.312 CYCLONE OUTLET 

RESULTS OF PARTICLE CONCENTSATION OETERMINATION - -HETHO0 5 

DATE OF RUN 

T I M E  RUN START/ENO(HRS) 

PITOT TUSE COEFFICIENT 

TOTAL MOISTURE I N  
GAS SAMPLE (GRAMS) 

TOTAL PARTICULATE YATER- 
I A L  COLLiCTEO(GRAMS) 

VOLUME THROUGH GAS 
MFTER (CF AT METER CONO.) 

TOTAL S4t iPLING T I M E  ( H I N )  

NOZZLE OIAHETER ( I N )  

AVERAGE STACK GAS TEWPERATURE 
OURING OETEREINATION (OEG-F) 

VOLUMETRIC FLOW+* 

ACTUAL (ACFW 
ORY STANDARD ( O S C F H )  

I S O K I N E T I C  VARIATION ( % I  

PARTICLE CONC ENTRA T I  ON 

ACTUAL (GR/ACF) 
DRY STANDARD (GRIOSCF) 

PARTICLE MASS FLOW (LS/HR) 

RUN 1 RUN 2 RUN 3 

3/17/77 3/17/77 3/17/77 

3 27 / 1 I 3 8  11 00 / 1 229. 13 0 8 /l 431 

0 . 8 2 8  

5.0 

0 .0279  

48.57 

6q.O 

0.181 

38. 

5501 
5497 

131.5 

C . 0 0 4 7  
C . 0 2 8 9  

3.G2 

0. e38 

3.0 

0.0294. 

47.17 

60.0  

0.181 

29. 

5 3 4 6  
5242 

101.3 

0.0694 
0 . 0 i i 9 7  

0 . 4 4  

0.838 

6 - 0  

0 . 0 4 6 1  

46.12 

6 0 . 0  

0.181 

39. 

5231 
5207 

1c1.5 

O.El51 
0.G155 

t e.69 

4 D?Y CATCH ONLY 
+* CALCULATED ON THE B A S I S  C c  VELOCITY PRESSLRES HfASUREO 

OURING T H I S  PARTICULATE OETERHINATION. ' 



RFSULTS . . . . - - OF - PARTICLE . - .  CONCENTHAIION - -  ., DETERMINATION - .  . .. . . .. - -?ETHOD . .  5 

RUN 2 HUN - .  3 FGN 1 .- . - 

DATE OF RUN 3/18/?j . - - .  3/18/77 - .  - . 3!!8(?? 

TIME . .  . RUN - _  START/ENO . ~ .  - .  (HRS),  103?/1225 . . . .  .~ l308(1*57 . .  161511758 

T O T A L  MOISTURE I N  
GAS SAMPLE - -  (GRAMS) . -  

TOTAL PARTICULATE MATER- 
XAL COLLECTED(GRAMS) - * 0.0969 . - .  . O.lY83 . -  - -  0.1610 ._ . .  

VULUME THROUGH G j S  
56.58 METEi  - .  (CF - AT METER COND!), 55.24 - _  - 57.07 . .  . . -  .. 

N ~ Z Z L E  DIAMETER - (IN) 0.181 . -. 0. 181 0.181 . .. 

!?TAL SAMPLING IiME ( M I N )  96.0 962 0 96.0 _ -  

62: 63. 

16626 16406 
15758 15467 

!0!:8 102.8 

, 
0.0511 0.0419 -.. 
O ~ O S 5 1  0 - -  0454 
7.44 -_  - 6.01 - .  

. .  

0 DRY CATCH ONLY 
** CALCULATED ON THE B A S I S  OF VELUCIjy PRESSURES _ - . - _ _ -  MASURE0 

0 UR I, NQ TH I 5 PART I CUL A Tk DE 1 - _  ER k .. I !AT I ON - .  

19 
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J C B I  PEAVZY CO. 

. INTERPOLL REP3RT NO. 1-29? 

TEST NO. 1 CARTER CLEANER N0.25S-CYCLONE CUTLET .. 

. .  .. I 

.. , - 
.. . . .  

1 

RESULTS OF FLOW OETERMINATIOq -- METHOO 2 

T I M E  AND D A T E  

I . . . . .  
. .  4 

9 3 5  HfiSv 3 /15 /71  i 
. .  I 

4 
i 

BAROMETi?IC PRESSURE (UNCOMPENSATEO 1N.HG.I 28 .24  . .  
. .  

0.838 
1 

I 

61101 TUBE COEFFICIENT.  ' . .. . 

NUMBER OF SAMPLING PORTS ~',: .. 2 . . ,  < :  

T ~ T A L  NU~BER.OF ,POINTS'SA~PLEO . .  . " . . .. .. 

DUCT OR STACK DIAMETER (IN.) 1 5 . O C O  . .  .] 

. .  
. . .  . .  

! - .  

i 2 8  
.. . 

I 
1.23 ,, :.., 

. ~ i -. . CROSS SECTIONAL AREA (SQ.FT) , . . .  . 

OIR5CTION O F  FLOW . .  HORIZONTPL - .  

. ... ~ ) .  . . . -  
I 

, ... 
.. 

, .  . . ~  
.. . _  . 

,. . . - 7 . 0  0 .  
? 

. . -  STATIC P2ESSURE (IN.WC.) . . .  . 

AVER4GE GAS TEMPERATURE (OEG-F) 

AeSOLUTE. GAS PRESSUZE (1N.HG.). 

BVERAGE MOISTURE CONTENT ( V / V )  . 

.. . 

AVERAGE L INEAR VELOCITY (FT/SEC) 

(STANOARO DEVIATION. FT/SEC) 

VOLUMETRIC .FLOW 

ACTUAL (ACFM) 
DRY STANDPRO (SOCFM) 

0 . 8 1  
! 

5.8 . .  . .  

18973 ' -  ' . .  

1 
4 

i .. MASS FLOW OF GAS - H E 1  (LB/HZ) 

. .~ "I .. . 

i . .  . .  
. . .  cs 

. : . . ' i  .., . . 

. .  . .  .. .. . .., . _ '  . . . , .  . .  

i 

j 

i 

. .  
. .  

1 . .  . .  
' 1  

A- 1 . . .: 
:., .: : 

. .  



J o g 1  PEAVEY CO. 

. I N T E R P C L L  9EPORT NO. 7-297 

i 

1 
. .  TEST NO. I CARTER CLEaNER N0.255-CYCLONE CUTLET I 

I 

i 
I 

APPENDIX A -- POINT V E L O C I T Y  AND TEMPERPTURE O A T A  .. 
. .  

A /  1 
A /  2 

A /  4 
A /  5 
A /  6 
A /  7 
A /  8 
A /  9 

' A I I O  
, A I 1 1  

A I12  
A/13 
A/14 

B /  I 
9/  2 
8 /  3 
B /  4 
B /  5 
B /  6 
E!/ 7 
B/ 8 
B /  9 

.B/ IO 
B l I I  
B/12 
9 / 1 3  
8 /14  

n /  3 

36 
38 
38 
38 
38 
38 
38 
3 8  
38 
38 
38 
38 
38 
38 

38 
36 
3 8  
38 
38 
36 
38 
38 
38 
36 
3 9  
38 
38 
38 

A-2 

. . .  , . .  

. >  

60.6. 
52.7 ' , 

59.3 . : ' 

61.9 . _ .  
64.5 
61.9 
57.9 
56.3 
56.5 . 
5 7 . k "  .. 

63.2. '!, 
59.3. '.i., 

64.5. ..-. 
64.5 

51 - 2  
5C - 6  
53.0 
51.2 
49.6 
48.6 
48.6 
59.3. 
61.9, . . 
64.5 
64.5 ;.. 
64.5 . . 

69.2 . .' 

61.9 

~ .. .. . - 

. .  

. .  
- .. . .  



JO91 FEAVEY CO. 

. INTERPOLL REPORT NO. 7-297 

I. - TEST NO. 2 CRIPPEN CLEAKER NO. 245-CYCLONE OUTLET 

. .  

. .  
--. 

RESULTS. O F ' F L O W  DETERMINATION -- METHOD 2 
.. 

r .  .. . 

. .  

8 4 5 , H R S t  3/16/77 
.~ 

T IME AND DATE 

' 28 -46 BAQOMETRIC PRESSURE (UNCOMPENSATEO IN. HG . I  . :  . .  

P ITOT TUSE COEFFICIENT 

NUHQER OF SAMPLING PORTS 

TOTAL NUa@ER OF POINTS SAMPLE0 

OUCT OR STACK DIAMETER (IN.) 

CR@SS SECTIONAL AREA (SQ.FT) 

1- 

. 
. .  .., . . .  . . .  

DIRECTION OF FLOW . 
. .  

< 
. .. STATIC P3ESSURE (1N.W.) - 

. .  
A V E R A G E  G A S  TEMPERATURE (CEG-F) I - 

', . 
AeSOLUTE GAS PRESSURE (IN.HG.1 . 

AVERAGE NOISTURE- CONTENT (v/v) 

AVERAGE L I N E A R  VELOCITY (FT/SEC) 

(STANOARD OEVIATIONI FT/SEC) 

VOLUMETRIC FLOW. 
4 -  

ACTUAL (ACFM) 
DRY STANOARO (SOCFH) 

MASS FLOW O F  GAS - WET (L@/HR) 

. .  . .  
. .  

4.7 ' , . ,  

. I  
6148 ' 

6137 ! 

1 
i 27616 . .  . 

I 
1 , 

I 
f 

A- 3 



. J O B t  FEAVEY C O .  

INTERPOLL ?EPORT NO. 7 - 2 9 7  

TEST NO. 2 CRIPPEN CLEANER NO.Zb5-CYCLONE OUTLET I 

1 
f . .  

. .  - .  

AF'PENOIX A -- P O I N T  VELOCITY AN0 TEfl?ERPTURE C A T A  I 
I 

A /  I . ,  

A/  2 
, A /  3 .  

A /  4 ' . '  

A /  5 
. A'/ 6 

. , A /  7 , .  
A /  8 ' .  
A /  9 

,. A I 1 0  

B/ 1 
~. B/  2 

B /  3 
' . 9 / 4  

, B /  5 
a/ 6 
R /  7 
E/  8 
8 1  9 
B/lO 

I 

32 
32 
32 
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  

3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  

i 
51.6 i 
56.0 a 

! 
' 1  63 .8  

. , 5 5 .  I 
. .  5 2 . 2  . 

5 1 . 3  
51.6 . 

54 .3  

i 
5 3 . 1  1 

5 3 . 1  .. 

. 4 3 . 4  :r. I 
44.4. ,: - '  1 

46.8 ' ' .  . .  

. .  

i 

j 
i 

56.0 : ' . . j 

- ?  

49.1 :_ :* 
. 4 5 . 8 .  '. : : 

50 - 7 .  
5 2 . 8  . 

56.5 . ' I  : ' , 4 
t 5 3 . 4 . .  .-  
i 

. ,  .* .. 
. . ', ' ~. . . .  

. .  .~ . . . . , , . 

. .  

. .  

A- 4 



-. _- J O B 8  FEAVEY C O .  

. INTERPOLL REPORT NO. 7-297 

~ TEST NO. 3 CRIPPEN CLEANER N0.312 CYCLONE OUTLET 

. . .  . .- 
I . 

RESULTS OF FLOW OETERMINATICN -- flETHO0 2 
. , i: . .  . 

F .  915 HESI 3 / 1 7 / 7 7  .. 

EAROflETRIC PRESSURE (UNCOMPENSATEO IN-HG e)  28 .C6  ' 

. .  T IME AN0 DATE 

. . . . . .  P ITOT TUBE COEFFICIENT - . :  . 0.838 . .  
. _  

NUMBER O F  SAMPLING P09TS 
. .  

2 . .  . .  
. . .  

. ... . .  ~.. 20  . . -  
. .  

. . .  . .  
TOTAL N U H E R  OF POINTS SAMPLE0 

OUCT OR ,STACK. OIAMETE4 (IN.) 

, -  

., . .  

15 .000  , i  . 
.. 

. ' .  . . . .  . .  
1.23 ::- . . .  . . . .  

5, 
CROSS SECTIONAL AREA (SQ.FT) 

. . .  . . .  
HORIZCNTAL 1 - . .  . 

OIEECTION OF FLOW 
. .  
. . .  . .  , *  

STATIC PRESSURE ( IN .  WC;) ': 

AVERAGE GAS TEMPERATURE (OEG-F) 

ABSOLUTE G A S  PRESSURE (IN.HG.) 
, .  

AVERAGE flOISTURE CONTENT ( V / V )  
. . . .  

A V E R A G E  LINEAR VELOCITY (FTISEC) 

(STAYOARO DEVIATION. FT/SEC) 

UOLIJflETRIC FLOH 
~. 

ACTUAL ( A C F f l I  . .  
CRY. STANOARO. (SOCFIJ) 

MASS FLOU OF G A S ' -  MET (LB/HS) 

. .  
I .  

. .  . .  .- . 
. .  

. .  . . . .  -I 

. .  

. . .  A-5 , .  

. .  .~ 

. .  
3 8 . ,  - 

27.53 

0.47 

76.1. ..... 1. . .  ... 
. . . . .  

3.8 . .  

.- . . . . .  ..~. 
5605 
5463 . -  . . 

24535  ' 

- .  . 
. .  i 

. .  

. . .  . .  
. ,  . .  

' . .  .... . . . . .  ... _. 



5381  PEAVEY CO. 

* INTERPCCL REPORT NO. 7-297 

TEST NO. 3 CRIPPEN. CLEANE? NO.312 CYCLONE OUTLET 

. .  . -. . . . ,  

APPENOIX A -- P O I N T  VELOCITY AND TEHPERPTURE DATA 
. .  - 

i 
I '  

i 
! 

, r  

L .  

r- 

L .  

r 

L.. 

l 

a/ 1 

. a /  4 

. .. A /  2 .  
. A /  3 

. A /  5 .~ .- . . A /  6 
A /  7 .. 
a/  0 
a /  9 
a / i o  

9 1  1 
% /  2 
01  3 

, a/ 4 
91 5 
B/ 6 
B/ 7 
B/ 8 
B/ 9 
9/10 

3 0  
38 
38 
30 
38 

-. 

38 
' ' 3 8  

38 
.:,. . . .  

... . 

. I  

30 
38 

30 
30 
3 0  

39 
38 
38 
38 
38 
3 8  

.. . .  
.. 3 8  . 

,. , .  .. 
. .  

.89.6 ; . . ~ .  
71.7 
77.5. ' 
75.4 :. 

76.1 ~. ' 

72.4 . ,  

72.8 , .  
77.1 I 

76.1 
73.9 

00 .2  - -  
.. . . - '  

75.4' ';: 
77.9 -:. ' - 

s 77.1. : , . 
77.1 .. I .  

76.1, . ; ., 
75.0 . . 

72.8 .; . . . .  . . .  

. .  . -  . .. ._ .. . .  . .  . .  

. .  
. .. . 

.. . .  
. , .< .: 

... 

, .... 

I 

. .  . .  

. _  . 

.A-6 

, . . .  
., . .  

. \  



JOB: PEAVEY CO. 

INTERPOLL REPORT NO. 7-297 

TEST NO. 4 PELLET COOLER '40.51 CYCLONE 

- .  
i 

i 

I 

. . .  1 . . . . . . .  - 

. . .  .j 
I . . . . . . . . . . .  . . .  . .  .- . .  .... ..I . . -  . .  

~. 
. .  

RESULTS OF-.FLOW DETERMINATION -- METHOD. 2.. - 

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

1 
1 
! 

. . . .  .-I 
9 0 0  HRSt ' 3/18/77.  . . . . . . . .  T I M E  AND DATE 

-. -- 
BAROMETRIC PRESSURE (UNCOMPENSATEO 1N.HG.l -. 2 8 : 0 8 , . - -  . . .  . !  . .  . . . . .  . -.,, . . . . . . . .  
P I T O T  TUBE COEFFICIENT . , . I  1 .: . 0 . 0 3 8 ' - .  '. j , .  . .  

.~. . 

2 . .  
NUMBER OF 'SAMPLING PORTS . . . . . .  .... 

. . -  
TOTAL NUHEER OF POINTS SAMPLED 48  

DUCT OR STACK DIAMETER (IN.) - . . .  i 
4.91.- . . .  i' ' '  . . 

' I  

CROSS SECTIONAL AREA (SP.FT) 

D IRECTION OF FLOU 
........... . . . .  HOR I 2 0  NT A L  -' . . .  

. .  

. .  

STATIC  PRESSURE (IN.UC.) .... 

i 
i 

t 
I 

. . . .  AVERAGE GAS TEMPERATURE (DEG-F) . . -  . . . . . .  5 8 .  .&:..e- 

ABSOLUTE G A S  PRESSURE (IN.HG.) 
AVERAGE MOISTURE CCNTENT ( V I V )  

. .  

.AVEP.AGE LINEAR .VELOCITY -(FT/SECI 

(STANDARO DEVIATION, -FT/SEC) 
. .  . . . . .  . .: 

VOLUMETRIC FLOW . . . . .  

1 
27.57 ' 

I 

0.85 i 

. . .  . . . . . .  - . ;  . 
4.8 " 

ACTUAL (ACFM) - 
DRY STANDARD (SDCFM) 

MASS FLOW OF GAS - WET ( L W H R )  

i 17212 
16087 .. -1 

4 
1 

i . .  

72414 ' .f 
.......... .. 1 - . 

. .  . .  - . a  

1 . .  . . . . .  . . . . . . . . .  . . . . .  

.. 
. . . . . . . . . .  -. . , - .  . .  . -  

i 
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JOB: PEAVEY CO. 

INTERPOLL REPORT NO. 7 - 2 9 7  
. .  - -- ' I  

TEST NO. 4 PELLET COOLER-NO.51 CYCLONE 
. . .  . .  

. .  . . .  
APPENDIX'  A -- POINT VELOCITY AND TEHPERATURE D A T A  

I ..... - ._ ~ ... 

GAS TEHPERATURE 
fOFG-F)  .I 

PORT/POINT 

1 -. . 
LINEAR VELOCITY 1 

(FT/SEC) i 
I 

. I  
. - 

c c c c c c r *I c c c c e4 c 4 c c c e+ c c c c c e 4 c c c c c cc e4 ec c 4 c c 4.c cr cc 4 c e+ 4 t c +  

A /  1 
A /  2 
A /  3 
A /  4 
A /  5 

. A /  6 
A /  7 
A I  8 
A /  9 
A I 1 0  
&/I1 
A / l 2  
6 / 1 3  
A I 1 4  
A/15 
A /16  
A/17 
A / l 8  
A I 1 9  
A I 2 0  
6 / 2 1  
A/22  
A t 2 3  
A / 2 4  

. ,  

. . . . .  . 
. . . . . .  

1 .  

B/  1 
B/ 2 
E/ 3 
e/ 4 
B/ 5 
E/ 6 
E/ 7 
B/ 8 
B/ 9 
8 / 1 0  
8 /11  

' 6 / 1 2  
8/13 

58 
5 8  
5 8  
58  
58  
5 8  
58  
58  

' .  58  
5 8  
58  
58  
5 8  

58  
58  
58  
58 
58  

' .  5 8  

- '  5 8  

. . . . .  

58  

58 

' I  58 

. ., . 58  

. . .  

. . . .  

. .  
. . . . . . . . . .  ...... .. 

52.4 '. 

. .  , . .  52.4..:: 
. .  

1 
53.0 . i  

-1 

. .  
56.1 . . . . . .  

. .  60 .7_ . . - .  . .  

4 7 . 3 .  _: . 
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APPENDIX D 

PROCESS RATE DATA* 

. ,  

. .  

~. 

*Process rate information was 
supplied by the Peavey Company 
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During t h e  course of t h e  t e s t  'an hverage .  d e v i a t i o n  of l e s s  
. 3 h a n - 7 . 5 X  f o r  a s e t  of 25 w h i t e  smoke and a s e t  of 25 black 

smoke was maintained and none o f . t h e ' r e a d i n g s  dev ia t ed  b y  
2,OX..or more. 

By a c h i e v i n g .  t h e  above accuracy, c e r t i f i c a t i o n  as a "Smoke 
Reader". is ' g ran ted . . f o r .  a per iod  of. siz months f r o m  t h e  da te  
of t h e .  t e s t . .  : : . : 
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. .  PROCEDURES 

. .  
. .  

. .  
. .  

. . , .  
. .  

. .  
-- . 

VoIume'36,'Number 247.. . I n  t h i s  procedure, a prel iminary ve loc i t y  p r o f i l e  o f .  

the gases i n  the  f I ue is obtained by. means .of. a .temperature. and ve loc i t y  t r a -  

verse. .On the .bas ls  of these -values, sampling nozzles of appropr iate dlame- 

t e r  are selected t o  a1 low i sok lne t l c  sampl ing, a necessary p rerequ is i te  for  

obtaining a representat ive sample. 

The par t i cu la te '  emission rafes were determined per  Federal Register, 

. r. 
. .  

. .  
. .  

The sampl ing. t ra in  consists o f  a glass- l ined sampling probe equipped . 

, . .  wi th a type S p l t o t  and a thermocouple. 

module .which houses.the a l l -g lass In  l i n e  f i l t e r  ho1der:in.a temperature con- 

t r o l  led oven. I n  addit ion, the  sampi.ing module.also houses the. impinger case .. . 

and a si I ica gel dry ing .column.. -The sampling module I s  connected by means of 

an umbi I i ca l  co id  t o  the  contro l  module which .houses t h e  'dry -test,'gasmeter;' 

the ca l ibrated o r i f i c e , .  two rotameters, a leakless. pump, two-. ' incl ined mano- 

meters, a d i r e c t  readout tempe,rature 'mn i to r .and a l  l ~ - c o n t r o l s  required for 

operating the  sampling t r a i n .  

The probe Is attached t o  a sampling 

. .  . . .  

. .  

. .  , .  . .. - .  
. . .  .. . . . .  

Pa r t i cu la te  samples .were COI lected as -foI lows: '.The sample. gas was 

drawn i n  through the  sampi.ing probe i sok lne t i ca l l y  and passed through a 4-Inch 

diameter Gelman Type A/E.glass f i b e r  f i l t e r .  

a t  t h i s  po in t  and'col  lected . .  on  t h e  f i  I t e r .  

ice-cooled impinger. ) ra in  and a -desiccant-packed .drying column which. quanti ta- 

t i v e l y  sorb a1 I moisture. f rom the  sample gas stream a f l e r  which t h e  sample gas 

passed through t h e  pump q d  the  - d r y . t e s t  gasmeter .which integrates t h e  sample 

gas flow throughout t h e  course o f  the  tes t .  A c a l i b r a t e d ' o r l f i c e  attached t o  

the  o u t l e t  o f  t he  gasmeter provides instantaneous flow r a t e  data. A f te r  a 

given pa r t i cu la te  sampling was completed, the  f i l t e r  was ca re fu l l y  removed 

and placed i n  a clean P e t r i  dish. 

wi th brushing and the  washlngs stored I n  'a polyethylene sample bo t t le .  The ' . 

samples were labeled and returned t o  the  laboratory where they were analyzed.' 

The pa r t i cu la tes  were removed 

The-gases.then passed through an 

The sampling probe &as quan t i t a t i ve l y  washed 

j 

. .  . .  

. .  
. .  . .  

. .  -. F-I . .  

. .  . .  . .  



. .  : The'probe washes were evaporated and .dried a t  ambient pressure and 

temperature: and weighed t o  , the. nearest 0. I m i  I I fgram. 

were a lso  dr ied  and weighed i n  t h i s  manner. 

The f I I t e r  catches -. .. 

The reported p a r t i c u l a t e  catch 
. .  . . .  

is the  sum of-probe-wash and t h e  f i  I t e r  catches. ~. 
. .  

.. - 1  . : ,  The lmplnger catches were analyzed'using a chloroform-ether extrac- . .  . .  . , . .  . . .  
t ion-whlch was .evaporated t o  dryness.and weighed t o  determine' t h e  organic . . . .., 

. f ract ion.  The remaining wafer.was .then.evaporated t o  dryness a t  80 .C. The . . 0 

. .  
~. weight o f  the  remaining s o l i d s  . is  reported as the  inorganic f rac t i on  of t h e  ' . . 

wet catch. 
., . 
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Model AP-5000 S c i e n t i f i c  Glass Ca l i b ra t i on  Sheet 

Ser ia l  No. 
. . .  . .  

. .  . .  
. . . . . .  . .  
: . 

. .  
In te rpo l l  T ra in  No. 4 

. . . .  1 . .  . .  
. .  . - ,  

. .  . .  
. . .  i . . . .  . . .  ... i _ .  

... 

'. I 

r .  

I .  

2. 

3. 

4. 

5. 

i 
. _  . .  . .  

f 
_ .  . .  .. 

Temperature check. Check appropr iate '  square i f  designated . . .  

sensor. i s  - 3 F a t  spec i f ied  temperature' . . . .  '- . . . .  

Date of 'Las t . .CaI ib ra t ion~ i -  ' ' 12-13-76 

Yes D. Yes 'di7 Yes . ,Yes LT 

... . .  . . -  : / 
. .  

t o  
. . . .  , . - .  . -  . . .  . . .  . . .  

. I  . . . . . . . .  
. .  

. . . .  ' r  .. 
. - . ~  . . .  

. - .  . . ,  
- ,  

.. , . -  
.. 

. . .  . .  .I 1 
Stack: 200 . 1000 Oven: ID0 . - '  300.' 

r i No 0 No 0 N O D  Nan', 
. . .  

.:: . Gas Meter Out le t :  . 100 . 
- .  _ . .  

Gas Meter I n l e t :  100 ' 

,' . ' .'ye; I &I ,' : . .  Yes . .  :. . . . .  
, . .  ~ . . .  

, . .  . .  
. .  

. .  
N 0 . D  . ' 

, .  
. . . . .  % 

. .  

P i t o t  Tube Ca l i b ra t i on  

Date of Last C a l i b r a t i o n  2-25-77 
Measured C o e f f i c i e n t  .ma 
Calibrated O r i f i c e  

Date of Last Ca l i b ra t i on  2-28-71 
Measured O r i f i c e  Constant&@ I .a9 

Gas Meter - U n i t  No. 

Date of Last  Ca I i b r a t  I on 3-10-77 
Correction Factor ( r )  - -9999 

Nozz I es 

Date of Last  C a l i b r a t i o n  3-7-71 

Nozzle diameter (dn) 

~ . . . .  . . .  . .  'I . . : 
. . .  . .  . . .  No 0, . . . . . . .  

. . . ,  . , . .  

,. . I . .  

. . . . . . .  . . . . .  . . .  . . . . .  . . .  . .  
, .  

. .:. . 
. .  

. .  . . , .  
. .  . _  

. . .  

. . . . . .  .; , . .  
. .  

-- ...... 1 . . . . .  
r 
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PEAVEY COMPANY 
Technical Center 
11 Peavey Road ( 
Chaska, Minnesota 55318 

Apr i l  21 ,  1977 

M r .  Kevin Kiemele 
North Dakota S t a t e  Department of Heal th  
State Capi to l  
Bismarck, North Dakota 58505 

Dear M r .  K i e m e l e :  

Enclosed is a copy of t h e  r e p o r t  i s sued  by I n t e r p o l l ,  Inc.  on t e s t s  run 
on emission po in t s  a t  Peavey's Val ley C i ty ,  North Dakota f a c i l i t y .  We 
understand t h a t  t h e  tests showed our  equipment t o  be workine s a t i s f a c -  - ~~ 

t o r i l y ,  and we a n t i c i p a t e  r ece iv ing  our  opera t ing  permit f o r  t h i s  p l an t  
a s  soon as poss ib le .  

Please contac t  u s  if you have any ques t ions .  

Sincerelv.  

P ro jec t  Engineer 

mks 

Encl: 




