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1 .0  INTRODUCTION 

D u r i n g  November 1 2 - 1 4 ,  t h r e e  ( 3 )  c y c l o n e s  a t  t h e  Ege land  

E l e v a t o r  Company, E g e l a n d ,  N . D .  we re  t e s t e d  t o  d e t e r m i n e  cyc. lone 

e f f i c i e n c y  and c o m p l j a n c e  w i t h  N o r t h  Dakota p a r t i c u l a t e  e m i s s i o n  

s t a n d a r d s .  The t e s t s  were  p e r f o r m e d  u s i n g  s t a n d a r d  E P A  p r o c e d u r e s .  

b 
U 

A summarv o f  t he  d a t a  and r e s u l t i n g  c a l c u l a t i o n  i s  p r e s e n t e d  

i n  t a b u l a r  form i n  S e c t i o n  2 .  
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2 . 0  SUMMARY OF D A T A  A N D  C A L C U L A T I O N S  
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q E S U L T S  O F  TESTING O N  C Y C L O N E  NUMBER 1 

I 29 .48  P r e s s -  
r e  i n c h e s  o f  

I *?r c u r y  

, ! ? a t i c  P r e s s u r e  
! :riches o f  w a t e r  

:?s T e m p e r a t u r e  38 
' . c  

E' : ;3s V e l o c i t y  
!:t.'lsec. , , . 

: a s  M o i s t u r e  1 ,  - ~ - 

: a s  V o l u m e t r i c  I 
i : l o w  Rate ,  

i C F M ,  d r y  
: a r t i c u l a t e  G r a i n  I 

I 

y a r i a t i o n ,  % 

* d t e .  l b s . / h r .  11.0 

O u t 1  e t  

29 .48  

1 .5  

36 

0.053 

- 

54630  
~~ 

37.6 

4.6 

1 
- i s r a g e  
. ; ac i t .y ,  % . 1 c 5  

iffi c i  ency  , I go! 
I .  ' 

T e s t  Run  nU2 I T e s t  Run # 3  
I n l e t  1 O u t l e t  / I n l e t  1 O u t l e t  ! 

I 

31.4 15 .3  33.1 . 22.5 . 

j 
2761  . I 4455 I 2882 I 6459  

I 

0 .341 0.056 0 .107  I 0.027 1 
109 .4  108.5 106.8  1 0 5 . 0  , 

I 
57600  1 57600  43200  I 43200  j 

I 
I I 

39.0 I 39.0 ' I - 3 2 . 1  32.1 
I I 

8.1 1 2 . 1  1 2.6 1.5 j 
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/--?--- RESULTS O F  T E S T I N G  O N  CYCLONE NUMBER 3 i. 

I n l e t  I O u t l e t  I I n l e t  

I j a r o m e t r i c  P r e s s -  tg i r e  i n c h e s  o f  
j *:ercury 

O u t l e t  

b s t a t i c  P r e s s u r e  

-42--. 
/ 

36.-- -- 
., 

.-. - . 
34:3 I 48.0 

~:~ inches o f  w a t e r  

;as T e m p e r a t u r e  

;as V e l o c i t y  

42 49 

38.1 I 48.5 . ! t ; /sec.  u 
. ;as M o i s t u r e  

M Content ,  % 

;as V o l u m e t r i c  
~ F l o w  R a t e ,  

S C F M ,  d r y  
' a r t i c u l a t e  G r a i n  
toad i  na 

'4 

Trains jSCF,  d r v  ' ! s o k i  n e  t i c 
; a r i a t i o n .  X 

:recess I d e i g h t  
:ate, l b . / h r .  e r3ximum A l l o w a b l e  

' :;ission R a t e ,  a ::s. j h r .  
:c tua l  E m i s s i o n  ' a ? a t e ,  l b s . / h r .  
5 

: r  
- .  f i c i e n c y  , 

T e s t  Run # 1  I T e s t  Run X 2  

28.96 28.96 28 .94  28.94 
r- 

-8 .3 .r I -0:2 ,I -8.3 1 ,  - 0 .3  
I - ---- - I 

, 1 1 5 0 2  1 2305 :-la61 2 3 1 8 - - . .  I 
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1'5 1 :O 19.8.' ,106.2 101  .o 
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T e s t  Run !3 

I n l e t  I O u t l e t  

28.94 2 8 . 9 4  

-8 .3  -0 .2 

4 3 "  5 2  
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1 4 7 2  
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TABLE 4 

VELOCITY C H E C K  I N  F L O O R  S W E E P  D U C T S  

.Ground 
F1 oo r 
Duct 

T h i r d  
F l o o r  
Duct 

F o u i - t h  
F l o o r  
Duct 

12 Duct D i a m e t e r ,  i n .  

Gas T e m p e r a t u r e ,  O F  

Assumed M o i s t u r e  C o n t e n t ,  % 

1 6 ~  , 16 

44 44 

. .  
.. . 
44 

0 . 4  0 .4  0 .4  

% 
B a r o m e t r i c  P r e s s u r e ,  i n  Hg 28.94  28.94 28 .94  

S t a t i c  P r e s s u r e ,  i n  H g  

Average V e l o c i t y ,  F t . / s e c .  

., 
-4 .6  

8 0 . 8  

6774 

- 3 . 8  

79 .5  

6686 

- 4 . 6  

: 79 .6  . 

F l o w  R a t e ,  SCFM, d r y  . .  3757 
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3 . 0  C Y C L O N E  LOCATION A N D  IrlLET AIR SnURCES 

A .  Cyc lone  # 1  
( a )  L o c a t i o n :  ground f l o o r ,  o u t s i d e  
( b )  I n l e t  a i r  s o u r c e :  S u p e r i o r  C l e a n e r  

B .  Cyc lone  # 2  

- ( a )  L o c a t i o n :  head  house  
( b )  , I n l e t  a i r  s o u r c e s :  

D i s t r i b u t o r  
Auto s c a l e  

(on e a c h  f l o o r )  

, ., 

C. Cyclone  # 3  

. . ( b )  I n l e t  a i r  s o u r c e :  S u p e r i o r  C l e a n e r  

. .  
( a )  L o c a t i o n :  head  house  . . 
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4.0. GRAIN E L E V A T O R  OPERATION 

( a )  In o r d e r  t o  t e s t  c y c l o n e s  #1  and 4 3 ,  which  have t h e  
S u p e r i o r  C l e a n e r  a s  t h e i r  i n l e t  a i r  s o u r c e ,  t h e  g r a i n  e l e v a t o r  
was o p e r a t e d  a s  f o l l o w s .  P r i o r  t o  e a c h  t e s t  r u n ,  o n e  b i n  was 
f i l l e d  w i t h  g r a i n .  T h e  g r a i n  was t hen  g r a v i t y  f e d  t o  t h e  S u p e r i o r  
C l e a n e r ,  from where t h e  c l e a n e d  g r a i n  was g r a v i t y  fed  t o  t h e  
back p i t .  From t h e  p i t ,  t h e  g r a i n  was e l e v a t e d  u p  an e l e v a t o r  
l e g  and t h e n  g r a v i t y  f e d  t h r o u g h  t h e  d i s t r i b u t o r  and  a u t o - s c a l e  
t o  a s e c o n d  b i n .  T h e  t o t a l  amount o f  g r a i n  run t h r o u g h  t h e  
sys tem d u r i n g  t h e  t e s t  r u n  was r e c o r d e d .  , 

(b) For  p u r p o s e s  o f  t e s t i n g  c y c l o n e  4 2 ,  g r a i n  was g r a v i t y  
f e d ,  from a p r e v i o u s l y  f i l l e d  b i n ,  i n t o  t h e  back p i t .  T h e  g r a i n  
was t h e n  e l e v a t e d  u p  b o t h  l e g s  a n d  t h e n  g r a v i t y  f e d  t o  t h e  
d i s t r i b u t o r .  
b i n .  The r e m a i n i n g  h a l f  w a s  g r a v i t y  f ed  t o  t h e  a u t o - s c a l e  _. and  
then  t o  a s t o r a g e  b i n .  S i n c e  o n l y  o n e - h a l f  o f  t h e  g r a i n  went  
t h rough  t h e  a u t o - s c a l e ,  t h i s  amount was d o u b l e  i n  o rde r  t o  
o b t a i n  t h e  p r o c e s s  w e i g h t  r a t e .  

H a l f  o f  . t he  g r a i n  t h e n  went d i r e c t l y  t o  a s t o r a g e  

. .  
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5 . 0  P R O C E D U R E S  

T h e  s a m p l i n g  was pe r fo rmed  u s i n g  t w o  s t a n d a r d  E P A  s a m p l i n g  
t r a i n s  p u r c h a s e d  from L e a r  S i e g f e r .  
samplinq p o r t s ,  i t  was n o t  p o s s i b l e  t o  use t h e  s t a n d a r d  g l a s s -  
l i n e d  p r o b e ,  ho t  box ,  c o l d  box a s s e m b l y .  T h e  p r o b e s  and S - t y p e  
p i t o t  t u b e s  which were used  were s t a i n l e s s  s t e e l .  The s t a n d a r d  
ho t  b o x  was r e p l a c e d  w i t h  a h e a t e d  i n - l i n e  f i l t e r  h o l d e r .  Reeve 
Angel 9 . 0  cm 900 A F  g l a s s  f i b e r  f i l t e r s  were  u s e d .  The c o l d  
b o x  a n d  condens ing  i m p i n g e r s  were  r e p l a c e d  w i t h  a s i n g l e  
d e s i c a n t  ( s i l i c a  g e l )  column. T h i s  a s s e m b l y  was t h e n  a t t a c h e d  
t o  t h e  L e a r  S i e g l e r  c o n t r o l  u n i t  u s i n g  t h e  Lear S i e g l e r  u m b i l i c a l  
co rd .  

Due t o  l o c a t i o n  o f  t h e  

U s i n g  t h e  a b o v e  d e s c r i b e d  s a m p l i d g  t r a i n ,  s a m p l i n g  was 
per formed a c c o r d i n g  t o  t h e  p r o c e d u r e s  d e s c r i b e d  i n  E P A  4lethods 
1 .  2 ,  3 ,  I% 5 .  
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N O Z Z L E  D I A M E T E R  A S  D E T E R M I N E D  WITH A V E R N I E R  C A L I P E R  ' 1  1 / 7 / 7 5  

N o z z l e  
Number 

N o m i n a  1 A c t u a l  
D i a m e t e r  ( i n c h )  Diameter  ( i n c h 1  

0.  I 2 5  0 .132 

0. 1.25 

0 .125  

0 .250  

0 .250  

0 .250 

0 .250  

0 .375 

0 .375  

. .  

0.138 

0 .134 

0 .270 

0 . 2 5 5  

0 .258 

0.252 

0 .383 

0.385 

Actua l  
A r e a  ( f t .  ) 

0.000095 

0 .0001 04 

0.000098 

0 .000398 

0.000355 

0 .000363 

0 .000346 

0 .000800 

0 .000808 

. . .  

. .  
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