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

On January  2 1 ,  1 9 8 8 ,  MMT E n v i r o n m e n t a l ,  I n c .  p e r f o r m e d  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  e x h a u s 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  " A 2 " ,  i t  i s  t h e  o n l y  c y c l o n e  o f  

t h e  four 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  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 ,  w o u l d  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 p e r f o r m e d  a t  t h e  r e q u e s t  o f  M r .  W.D. 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  b u t  

e l e c t e d  n o 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 .  
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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 r o g r a m  a r e  

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

2 .1  P a r t i c u l a t e  E m i s s i o n s  

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  

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  r u n s  ave raged  

0.105 g r / S C F .  

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  b u 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 .  

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

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

ave raged  2 6 3 . 2  l b l 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  remova l  e f f i c i e n c y .  The 

ave rage  e f f i c i e n c y  was d e t e r m i n e d  as  9 4 . 8 % .  

2 .4 .  Comments 

F low measurements were made i n  two c y c l o n e s  B 1  and B2 o f  

drum d r y e r  "B", 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  E P A  r e g u l a t i o n s  t o  p e r f o r m  a U S - € P A  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  w o u l d  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  m e c h a n i c a 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 .  
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CYCLONE BOTTOM COLLECTION 

T a b l e  2.3.1 

S t a r t :  1 1 : 4 5  End 3 : 4 5  4 Hours 

Wheelbar row T a r e  Weight  44 l b s  46 l b s  

Wheelbarrow & P u l p  73 
We igh t  74 

74 

76 

78 

81 

82 

89 

97 

78 

96 

98 

94 

73 

1 1 6 3  
- 

- 114 x 441 

546 l b s  

78 

78 

79 

80 

80 

82 

90 

90 

.9 7 

84 

88 

9 0  

88 

1104 

- 113  x 461  

506 l b s  
/ 

T o t a l  546 I b s  + 506 l b s  = 1 0 5 3 / 4 h o u r s  = 263 .2  l b s / h r  
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I .  

C Y  C L O N E  " A 2  " R E M O V A L  E F F  IC I E N C Y  

T a b l e  2 . 3 . 2  

l b / h r  I b / h r  E f f i c i e n c y  

Run 81 14 .  38 2 7 7 . 4 .  9 4 .  8 

- 

Run # 2  1 4 . 8 2  2 7 7 .  a 9 4 . 7  

Run # 3  1 3 .  7 6  2 7 6 .  8. 9 5 . 0  

A v e r a g e  1 4 .  32  2 7 7 . 3  9 4 .  a 
-____ ____ 

x 100 E = 100  - ( E m i s s i o n s  ( I b / h r )  

B o t t o m  C o l l e c t i o n  ( I b / h r )  + E m i s s i o n  ( I b / h r )  

5 



I.. 3 E M I S S I O N  TEST PROCEDURES 

3.1 G e n e r a l  

I n  o r d e r  t o  d e t e r m i n e  t h e  p o l l u t a n t  e m i s s i o n  r a t e  f r o m  

s t a t i o n a r y  s o u r c e s ,  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  Agency ( E P A I  has 

e s t a b l i s h e d  a s e r i e s  o f  r e f e r e n c e  methods w h i c h  s p e c i f y  t h e  manner 

i n  w h i c h  t e s t s  must be p e r f o r m e d .  These r e f e r e n c e  methods a r e  

found  i n  t h e  Code o f  F e d e r a l  R e g u l a t i o n s  under  T i t l e  40 - 
P r o t e c t i o n  o f  E n v i r o n m e n t ;  C h a p t e r  1 - E n v i r o n m e n t a l  P r o t e c t i o n  

Agency: Subchap te r  C - Ai r  P rog rams ;  P a r t  60 - S t a n d a r d s  o f  

Pe r fo rmance  f o r  New S t a t i o n a r y  S o u r c e s ;  Append ix  A - R e f e r e n c e  

Methods.  U n l e s s  o t h e r w i s e  n o t e d ,  t h e  t e s t s  p r e s e n t e d  i n  t h i s  

r e p o r t  were p e r f o r m e d  a c c o r d i n g  t o  t h e  € P A  R e f e r e n c e  Methods as 

r e v i s e d  on J u l y  1 ,  1983 .  A b r i e f  d e s c r i p t i o n  o f  t h e  t e s t  

p r o c e d u r e s  used f o l l o w s .  

3 .2 Samp l ing  P o i n t s  

The s a m p l i n g  r e q u i r e d  f o r  EPA Methods 2 and 5 was 

p e r f o r m e d  a t  numerous p o i n t s  a c r o s s  t h e  d u c t  c r o s s - s e c t i o n .  The, 

number o f  s a m p l i n g  p o i n t s  and t h e i r  l o c a t i o n s  w i t h i n  t h e  d u c t  were 

d e t e r m i n e d  a c c o r d i n g  t o  EPA Method 1 ( F i g u r e s  3 . 1  and 3 . 2 ) .  The 

number o f  p o i n t s  r e q u i r e d  i s  based on t h e  d i s t a n c e  o f  u n d i s t u r b e d  

f l o w  b o t h  up and downstream o f  t h e  s a m p l i n g  l o c a t i o n .  

3 . 3  E f f l u e n t  F low Ra te  

The e f f l u e n t  v o l u m e t r i c  f l o w  r a t e  was d e t e r m i n e d  pe r  E P A  

Method 2 .  The e f f l u e n t  v e l o c i t y  p r e s s u r e  and t e m p e r a t u r e  were 

measured a t  numerous p o i n t s  a c r o s s  t h e  d u c t  c r o s s - s e c t i o n  u s i n g  an 

S - t y p e  p i t o t  t u b e  and a c h r o m e l - a l u m e l  t h e r m o c o u p l e .  The f l o w  r a t e  

measurements were made s i m u l t a n e o u s l y  w i t h  each p a r t i c u l a t e  

c o n c e n t r a t i o n  t e s t  r u n .  
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F i g u r e  3.1 D e s c r i p t i o n  of Sampl ing  L o c a t i o n  

D u c t  c r o s s - s e c t i o n a l  d imens ions  a t  t h e  s a m p l i n g  l o c a t i o n :  41.5  

E q u i v a l e n 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 a n c e  from sampl ing  p o r t s  to t h e  n e a r e s t  f l o w  d i s t u r b a n c e ;  

Be fo re  s a m p l i n g  p o r t s :  5 .6  = d u c t  d i a m e t e r s  

A f t e r  s a m p l i n g  p o r t s :  2 .o - - d u c t  d i a m e t e r s  

Number o f  s ampl ing  p o i n t s ;  

Requi red  by EPA Method 1: 

A c t u a l l y  used:  

2 6  

Only used  20 b e c a u s e  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 

P o i n t s  p e r  p o r t :  10 

Not t o  S c a l e  S k e t c h  of s a m p l i n g  l o c a t i o n :  

Roof 

Cyc lone  A3 i n l e t  

M 

---__ Cyclone  A2 i n l e t  

.-+ 

:yc lone  A-1 i n l e t  

--. 7 

vanes  

J Bottom c a t c h  

__ . I 1 D r u m  d r y e r  A c 
c 

c 

h 
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F i g u r e  3 . 2  Sampl ing  P o i n t  L o c a t i o n s  Wichln t h e  Duct 

Not t o  S c a l e  Ske tch :  

L o c a t i o n  of s a m p l i n g  p o i n t s  w i t h i n  e a c h  p o r t :  

P o i n t  
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

D i s t a n c e  From D U C K  
I n s i d e  Wall (by P o r t )  
t o  t h e  S a m p l i n g  P o i n t  

Diameter  Inches 
% of Duct 

2 . 5 3  1.7 
8 . 2 1  _1.9 

14 .5  & 

2 2 . 5  _uLL 

34 .1  A 
6 5 . 9  3 1 . 3  

77 .5  36.8 
85 .5  4 0 . 6  

91.8 4 3 . 6  

97.5 4 6 . 3  

P o i n t  
Number 

1 3  

1 4  

. 15 

16 

17 

1 8  

1 9  

2 0  

21 

2 2  

11 2 3  

1 2  24 

D i s t a n c e  From D u c t  
I n s i d e  Wal l  (by P o r t )  
to t h e  S a m r , l i n g B i u t  

% of Duct 
Diameter  I n c h e s  

L 



3.4 E f f l u e n t  C o m p o s i t i o n  fC02,21 

The c a r b o n  d i o x i d e  and oxygen c o n t e n t  o f  t h e  e f f l u e n t  was 

d e t e r m i n e d  pe r  E P A  Method 3 .  One (11  m u l t i - p o i n t  i n t e g r a t e d  sample 

was c o l l e c t e d  s i m u l t a n e o u s l y  w i t h  each p a r t i c u l a t e  t e s t  r u n .  

A n a l y s i s  o f  t h e  sample  was p e r f o r m e d  w i t h  a s t a n d a r d  O r s a t  a n a l y z e r  

u s i n g  c o m m e r c i a l l y  p r e p a r e d  s o l u t i o n s .  

3.5 E f f l u e n t  M o i s t u r e  C o n t e n t  

The e f f l u e n t  m o i s t u r e  c o n t e n t  d u r i n g  each t e s t  r u n  was 

d e t e r m i n e d  s i m u l t a n e o u s l y  w i t h  t h e  p a r t i c u l a t e  c o n c e n t r a t i o n  

d e t e r m i n a t i o n  as per  €PA Method 5 .  The m o i s t u r e  c o n t e n t  was 

c a l c u l a t e d  f r o m  t h e  volume a n d / o r  mass o f  condensed w a t e r  c o l l e c t e d  

i n  t h e  c o l d  box i m p i n g e r s  and t h e  volume o f  gas sampled .  

3 .6  E f f l u e n t  P a r t i c u l a t e  C o n c e n t r a t i o n  

The e f f l u e n t  p a r t i c u l a t e  c o n c e n t r a t i o n  was d e t e r m i n e d  p e r  

€PA Method 5 .  I n  t h i s  p r o c e d u r e ,  p a r t i c u l a t e  m a t t e r  i s  

i s o k i n e t i c a l l y  w i t h d r a w n  f r o m  t h e  s o u r c e  and c o l l e c t e d  on a 

g l a s s - f i b e r  f i l t e r .  O r g a n i c  v a p o r s  and o t h e r  c o n d e n s i b l e s  w h i c h  

pass t h r o u g h  t h e  f i l t e r  a r e  c o l l e c t e d  i n  an i c e - c o o l e d  i m p i n g e r  

t r a p .  The p a r t i c u l a t e  mass,  w h i c h  i n c l u d e s  any m a t e r i a l  wh ich  

condenses a t  t h e  f i l t r a t i o n  t e m p e r a t u r e ,  i s  d e t e r m i n e d  

g r a v i m e t r i c a l l y  a f t e r  remova l  o f  any uncombined w a t e r .  

The s a m p l i n g  t r a i n  ( F i g u r e  3 . 3 1  c o n s i s t s  o f  a h e a t e d  

s a m p l i n g  p r o b e  w i t h  a t t a c h e d  t h e r m o c o u p l e  and S - t y p e  p i t o t  t u b e .  

Jhe p r o b e  a t t a c h e s  t o  t h e  f r o n t  sample  case ( h o t  box1 w h i c h  has an 

a l l - g l a s s  i n - l i n e  f i l t e r  h o l d e r  i n  a t e m p e r a t u r e  c o n t r o l l e d  

e n v i r o n m e n t .  The back sample case  ( c o l d  box1 houses  a s e r i e s  o f  

i m p i n g e r s  and a d e s i c c a n t  co lumn i n  an i c e  b a t h .  The sample  case 

i s  c o n n e c t e d  v i a  an u m b i l i c a l  c o r d  t o  t h e  c o n t r o l  u n i t  w h i c h  

c o n t a i n s  t h e  vacuum pump, p r e s s u r e  i n d i c a t o r  and a l l  o p e r a t i n g  

c o n t r o l s .  The t h e r m o c o u p l e  i s  c o n n e c t e d  t o  a s e p a r a t e l y  housed 

t e m p e r a t u r e  r e a d o u t .  

9 



F i g u r e  3.3 P a r t i c u l a t e  S n m p l l n l :  T r a i n  

Sampling t r a i n ;  

M a n u f a c t u r e r  : RAC (Research A p p l i a n c e  Company)' 

Model : S t a k  Samplr :.. 

Hot box s e t - u p ;  

Cyclone:  N A  

F i l t e r  m e d i a : ,  Type A/E glass f i b e r  

F i l t r a t i o n  t e m p e r a t u r e ,  OF: +250°F 

100 mm e f f e c t i v e  d i a m e t e r  

Cold box s e t - u p ;  

Impinge r  
Con t e n t s  Number Type* 

M D e i o n i z e d  - D i s t i l l e d  H,O 

2 .S D e i o n i z e d  - D i s t i l l e d  H,O 
1 - 

3 M Empty 

4 

5 

L 

M S i l i c a -  G e l  

* S:  S t a n d a r d  Greenburg-Smith d e s i g n  
M: Mod i f i ed  Greenburg-Smith d e s i g n  ( s t r a i g h t  t i p )  

P robe :  5 f o o t  w i t h  s ta in less  s t ee l  l i n e r .  

Nozzle:  s t a i n l e s s  s t e e l ,  .375 i n c h  nomina l  d i a m e t e r  

m i n u t e s  p e r  p o i n t ;  5 m i n u t e s  p e r  test  r u n .  Sampling time: 60 

Sa Hot Box Cold Box mpl ing  t r a i n  s c h e m a t i c :  

By-Pass b i n  U m b i l i c a l  
Valve-, v31ve-  Cord- 

Tempera tu r  
Meter ,A] 

I I \ , 
\ 

a - hT" I C  

Gauge V e l o c i t y  O r i f i c e  Dry T e s t  Vacuum 
P r e s s u r e  P r e s s u r e  ~ n s  Meter Pump 
Manometer Manometer 

I n d i c a t e s  ' Tliermometer 

C o n t r o l  Unit 
inml ciwlnwiitciilnl. Iw. 10 
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a r e p r e s e n t a t i v e  p a r t i c u l a t e  sample was a c q u i r e d  by 

samp l ing  f o r  e q u a l  p e r i o d s  o f  t i m e  a t  t h e  c e n t e r  o f  a number O f  

e q u a l  a r e a  r e g i o n s  i n  t h e  d u c t .  A t  each s a m p l i n g  p o i n t  t h e  gas 

v e l o c i t y  head and t e m p e r a t u r e  were measured and t h e  s a m p l i n g  r a t e  

r a p i d l y  a d j u s t e d  t o  i s o k i n e t i c  c o n d i t i o n s  w i t h  t h e  a i d  o f  a 

nomograph. Sample gas drawn i n t o  t h e  n o z z l e  f l o w e d  t h r o u g h  t h e  

p robe  t o  t h e  g l a s s  f i b e r  f i l t e r  where t h e  p a r t i c u l a t e s  were 

c o l l e c t e d .  The gases t h e n  passed t h r o u g h  t h e  i c e - c o o l e d  condenser  

( i m p i n g e r s  and d e s i c c a n t  co lumn I w h i c h  q u a n t i t a t i v e l y  s o r b e d  a l l  

m o i s t u r e  f r o m  t h e  gas s t r e a m .  The gas t h e n  passed t h r o u g h  t h e  

vacuum pump, t h e  d r y t e s t  meter  and t h e  c a l i b r a t e d  o r i f i c e .  

l e a k  checks  t o  d e t e c t  any d i l u t i o n  a i r  b e i n g  p u l l e d  i n t o  

t h e  s a m p l i n g  l i n e  were p e r f o r m e d  a t  t h e  b e g i n n i n g  and end o f  each 

t e s t  r u n  and a l s o  when and i f  any sample l i n e  c o n n e c t i o n s  were 

b r o k e n .  

A f t e r  c o m p l e t i o n  o f  each t e s t  r u n ,  t h e  s a m p l i n g  t r a i n  was 

removed t o  t h e  c l e a n - u p  a r e a  f o r  sample  r e c o v e r y .  The f i l t e r  was 

removed f r o m  t h e  f i l t e r  h o l d e r  and p l a c e d  i n  C o n t a i n e r  # l .  

P a r t i c u l a t e  m a t t e r  c o l l e c t e d  i n  t h e  n o z z l e ,  p r o b e ,  c y c l o n e  and a l l  

c o n n e c t i n g  g l a s s w a r e  i n  f r o n t  o f  t h e  f i l t e r  was q u a n t i t a t i v e l y  

t r a n s f e r r e d  t o  C o n t a i n e r  #2 by means o f  a d i s t i l l e d  w a t e r  wash 

f o l l o w e d  by an a c e t o n e  wash. A s t i f f  b r u s h  was used i n  t h e  p r o b e  

c l e a n i n g  s t e p  t o  h e l p  d i s l o d g e  d e p o s i t s .  The wa te r  c o l l e c t e d  i n  

each o f  t h e  i m p i n g e r s  ( d e s i c c a n t  co lumn e x c l u d e d l  was measured and 

t r a n s f e r r e d  t o  C o n t a i n e r  8 3 .  A l l  sample exposed s u r f a c e s  between 

t h e  f i l t e r  and t h e  d e s i c c a n t  co lumn were t h e n  r i n s e d  w i t h  d i s t i l l e d  

wa te r  and t h e  r i n s i n g s  added t o  C o n t a i n e r  # 3 .  These same s u r f a c e s  

were t h e n  r i n s e d  w i t h  a c e t o n e  and t h e  r i n s i n g s  p l a c e d  i n  C o n t a i n e r  

84 .  The d i s i c c a n t  co lumn was t h e n  we ighed and i t s  c o n t e n t s  

t r a n s f e r r e d  t o  a was te  d e s i c c a n t  c o n t a i n e r .  

Sample a n a l y s i s  was p e r f o r m e d  a t  M M T ' s  l a b o r a t o r y .  The 

f i l t e r  was d r i e d  i n  a l05OC oven f o r  3 h o u r s  and t h e n  d e s i c c a t e d  

t o  c o n s t a n t  w e i g h t .  The c o n t e n t s  o f  C o n t a i n e r s  #2 and #4 were each 

t r a n s f e r r e d  t o  a t a r e d  b e a k e r ,  e v a p o r a t e d  t o  nea r  d r y n e s s ,  and 

1 1  
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I .  

des iccated  t o  a cons tant  weight .  Organic p a r t i c u l a t e  matter  was 
ex t rac ted  ( separa tory  f u n n e l 1  f rom the  impinger s o l u t i o n  i n  
Container 83  wi th  t h r e e  ( 3 1  25 m l  p o r t i o n s  o f  ch loro form fo l lowedby  
th ree  (31  25 m l  p o r t i o n s  o f  e t h y l  e t h e r .  The e t h e r  and ch loro form 
e x t r a c t s  were combined i n  a tared d i s h ,  evaporated t o  near d r y n e s s ,  
and then des i cca ted  t o  cons tant  weight .  The t o t a l  mass o f  
p a r t i c u l a t e  mat ter  c o l l e c t e d  during each t e s t  run i s  the  sum o f  t he  
f r o n t  c a t c h ,  f i l l e r  ca tch  and back ca tch .  

I 
I .  

3.7 Source Plume Opaci ty  

1 The opac i t y  o f  emis s ions  from the  s t a t i o n a r y  source was 
I 
1 determined v i s u a l l y  b y  a c e r t i f i e d  observer  per E P A  Method 9 .  

I The observer  p o s i t i o n e d  h i m s e l f  a t  a d i s t a n c e  s u f f i c i e n t  
t o  provide a c l e a r  view o f  t he  emis s ions  w i t h  t h e  sun or i en ted  i n  
t h e  140' s e c t o r  t o  h i s  back.  Cons i s t en t  w i t h  the  requirement ,  
the  o b s e r v e r ' s  l i n e  o f  s i t e  was, a s  much as p o s s i b l e ,  perpendicular  
t o  the  p lume ' s  d i r e c t i o n .  

O p a c i t y  observa t ions  were made a t  the  poin t  o f  g rea te s t  
opac i t y  i n  t h a t  p o r t i o n  o f  the  plume where condensed water vapor 
was not p r e s e n t .  Observat ions were made a t  15-second i n t e r v a l s  and 
recorded t o  the  neares t  5 percent  o p a c i t y .  ( R e f e r  s e c t i o n  2 . 2 ,  
page 21 

1 2  



I:. 4 C Y C L O N E  D I S C H A R G E  P R O C E D U R E  

T W O  preweighed wheelbarrows were a l t e r n a t e l y  placed under 
the  cyclone A2 bottom discharge p i p e .  Approximately every 10 
minutes  the  wheelbarrow under the  discharge pipe w o u l d  be replaced 
w i t h  t he  o ther  wheelbarrow and then  weighed. This was done 
Continuously  during the  t e s t  p e r i o d ,  i nc lud ing  the  change over t ime 
between each o f  t he  runs .  

I 
1. 
I. 

13 
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I 
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DEFINITIOX OF VARI4BLES 

An .... 
Ps .... 
Bup . . . 
Bus ... 
Ca+ ... 
cn .... 
cn .... 
CP .... 
c s t  ... 
Cw. ... 
3n .... 
I ..... 
?(d .... 
n i  .... 
ti: .... 
01 .... 
Pb .... 
Pg .... 
Po .... 
Ps .... 
?v .... 
Oa .... 
Qs .... 
QSd ... 
R:* ... 
a?+ ... 
S! .... 
T i  .... 
Tm .... 
?E .... 
v:. .... 
V e  .... 
Vnn ... 
vs .... 
vu .... 
*A? .... 

" 
3'" . . . . 

CROSS-SECTICNAL AREA OF hVZZLE, SF 
CiOSS-SECTlOSPL kZA OF STbCK. SF 

Cib: EACK CATCd OF4LV; Cst: TOTAL CATCH 
EFFiCEN? PPATIClJLdTE CZXCENTR4TiOl! A7 STA!!CA;I3 
COKD:TIONS, G W C F ;  t = t , b ? t ;  Cuf: FRONT CATCH OSLY; 
Cbb: EACK CATCH %LV; Cut: TOTAL CATCH 
NOZZLE DIAXETER, :K 
:SO;~INETIC V P R I ~ X S ~ : .  z 
EFFLiENT'iOLECUAR V i i S H T ,  LB/L2.-MiYLE, DRY FkSiS 
EFFLUENT 9l:.iCULAR ZEIC,;?, L5/LE-XOLEr KE? BASIS 
EFFLUENT CITROGE>: CCNCEN:FC:!ON, 7: V / V  DRY 
EFFLUENT O X Y G B  COKENTRATiON, Z V / V  D W  
P,ARO!?ETRIC PESSURE, I N  HG 
ST4CK STATIC PRESSURE, :N WC 
AVERAGE PRESSURE DWP ACROSS THE KETERING 
OR:FICE, I N  UC 
STACK PESOLUTE PRESSUQE, I 6  HG 
PVERASE SQUARi-300? '+El, I)C!TV P2iSSli2E3 IS LC 
EFFIJENT FLOU RAYE AT ACTUAL COSDITIOIQ, ACFil 
EFFLUENT FLOU RPTE 'AT STANDAiiO CONDITIONS, SCiU 
EFFLUENT FLOW RATE AT STSHD4RD CC~DITIONSI 

SOURCE P A R i I t l d E  EfiXSIOF: RATE: CLASSICAL 
,.r.~dXj, L3/KF.; * = f , J : i :  Scf :  FiOS; C A i C M  1!?4iV; 
Rci: E4Ci  CATW ONLV: Pct: T O T K  CATCH 

DRY MSIS, DSCF:! 
*--. 

CXLY i 

;it . . , . ?Of&- ?!as5 OF PPRiIEU14TE M A i i E f i  COLLECTED, G 
V ..... CRY GPS KiTEfi COiFF!CIEW, D:LESS:Oh'LiSS 

.. 

A l  . . .  . . , .  . . . 
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1. 
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I 
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EQUATIONS USED TO CALCULAiE PARTICULPTE En:SS;i.G 

An = 0.235451154 Dn + Drt 

45 = 0.8a5&541S4 t SI t SI ( F O R  ROUND STACKS1 

AS = Si t Sw I 144.0 (FOR RECiAIiGULAR STACKS1 

Ps = Pb + Pgl13.6 

N I  = lQE.0 - CD - OX - CM 

Ut = W! + Wb 

Yms = (528129.92) t Vm t Y t (Pb + PoI13.61 I ITm + W3.e) 

Vu = 0.847E7 V i  

Bw; = vu I !Vu t VSSI 

ESP = lGE.C t h s  

. 

~e = e.440 CD + a.320 I OX + e.288 ~ N I  + c y )  

Xs = Kd 3 (1.E - E w s l  '+ , IE.3 t Ews 

v5 = a : . u  I CP t PV t S Q R T ~  ( ~ s t 4 m . ~ i i ( n s * ~ s i  I 

ila = 6U.t t Vs As 

:is = :id I (528129.921 t Ps I ( T 5  + 460.C) 

35.3 = (is t I1.E - Edsl 

I = a.09458 I ITs+468.0; t v-5 I IPS I Vs t An I T i  f :l.B->wsl i 

CSf = 15.42 t Uf I vu5 
CsS = 15.L: t 2S 1 Vu5 
Cs: = l j . L 2  I U t  I Vw; 

P, .' = 
b.., Csf I (1.8 - Zrs1 
Cub = Csb I (1.E - Bus) 
Crt = cst / 11.0 - EW51 

A2 
.. . 



4CFZ ........ ACTUAL C!X!c X E i  ?ER PlINJTE 

DEG F ....... DE64EES FAHRENHEIT 

DCF ......... nav c u m  EFT 

DSCF ........ fiW STPHMRO CUBIC F E i i . .  . 

DSCFrl ....... DAY STAKOARJ CUBIC FEET PER HINUTE 

FPS ......... FEET PER SECOND 

G ........... GANS 

GRlACF ...... $%&!E PER K T W L  CUI.iC FCI.OT 

G U 3 X F  ..... 3 4 i B  PE? 3 3  STANDAZi CIX:C FO01 

W S C F  ...... GMNS P E ~  s x f i m  CVEIP FOOT 

:H .......... 1xciis 
is HF. ....... X h E S  OF :.Eiti,LWi 

IN UC ....... 1%C%E5 W ; ; A T 3  

LElHR ....... PCW3S PER HWR 

iBIL3-WKE , . POVSD FE? ?OVND-?*niE 

KIS .......... niSUTiS 
ML .......... r ( iLLiLiiEi?j  

5 C F  ......... STANDS3 CU"uC FEET 

SCFt ........ STWCMG CUBIC FEET PER M!WTE 

SF .......... SVJAitE FEET 

7. V N  3AY ... PERCENT EV VO.UYE, Di?V M i 5  

, 

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

A 3  



I.: 
I PRO.'EcT NUKEER: E01014 CMPANY: SWTHTRN nii. BEET SUGAR 
1 :. 

. . . .~ ._ ... . 
TEST WtiEER: 1 MURCE: CYkONE 'A-2' 
RlN NUNBER: 1 TIKE: 1/21/88 1128-1231 

I TEST DATA 

I .  
I 
I 

GAS E T E R  COEFFICIENT 

PITOT TUIE COEFFICIENT 

BAROZETRIC PRESSURE, I N  

I. ea25 

E.840 

. 0.375 
E.eQ0767 

a7.50 
0.00 

12.306 

H6 29.30 

~~ 

Y 

CP 

DO 
An 

SI 
s w  
A5 

P5 

~~~~~~~ 

VOLUnE OF LIQUID 
COLLECTED, 515.5 V I  

GAS CONPOSITIOX, X VIV DRY; 
C4REOH DIOXI3E 5.50 CC 
OXYGEN 14.20 OX 
CAREON RONOXIDE 2.~0 cn 
NITROGEN Lay DIFXRENCE) 88.30 NI 

AVE. TRAVERSE POINT DATA; 
STACK TEtIP., DEG F 288 1s 
METER TEIP.. OiG i 64 Tm 
OiIFICE-PRESSUiiE, I:! 2: :.452 Po 
SQQT VELOCITY P., :N 'AC 0.421 Pv 

STACK FiiESSUilESi t4Gs tF PARTiCl i cATi  ,XATTER 
STATIC, IN UC . E.80 Pp COLLECTED, G; 
AWJLUTE, I N  HG 29.38 PS FRWT CATCH ( 94.621 %4?L5 i i f  

EACi CATCH ( 5.2il E.E134 Yt. 
SPRRikG T X E ?  MIN bE.8E T i  TOT& CATCH 8.6480 Ut 

CALCULAiED 2ESULTS 

! 

W L W E  0' GAS SbRP:EJ 
pi' I--- 

EQUIVALENT VOLWE OF WTER 
Y4PW COLLECTED, SCF 24.265 Vw 

39.872 Vns , p3LsLa, XCF 

GPS 'VOISTURE CONTENT; 
VOLWE FfikCTION 2.3783 aWs 
PERCE!:T 1.Y VOLUEE 37.83 P,WP 

AVERAGE GAS VELOCITY, i ? S  3E.52 Vs 

GAS VOLURETRIC FLOA RATE; 
PCXAL, CCFP 72532 Cd 

DRY STAMI4RD? XCFK 9678 I153 
STANDAil5, SCFI: 12.557 Qs 

ISOKIkETiC VAilIATION, X I:E.24 I 

A4 
. .  . , .  . . . .  . .  . : . .  



I.; PARTICULATE EMISSIN TEST CALCUVITIWS 

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

PROJECT NU,V(BER: 8814 COMPANY: SMITHEEtd PIN. BEET SUGAR 
TEST hlJYBER: 1 SOURCE: CYCLONE 'A-2' 
RUN NWIBER: TIME: 1/21/88 1248-1552 + 

I:. 
TEST DATA ........................................................................... 

GAS E T 3  COEFFICIENT 1 .W5 Y VOLUEE OF LIQUID 
COLLECTED, RL  460.0 V i  

PITOT T E E  COEFFICiENl 0.848 CP 
GAS COMPOSITION, % V/V DRY; 

W:LE 3iRENSibNSi CAREON DIOXiCE 4.68 c3 

&fiESt SF 0.200767 An CAPBON RONOXIDE 0.00 cr; 
Z!+*ETZR, I N  3.315 Dn SYYGEN 15.60 OX 

S:TROGEN (3Y DIiFEXENCEI 79.80 NI 
S T A M  DIHEhSIONS; 

DiAVETE4/LEsSWt IN 47.10 SI AVE. TWERSE P& 'CATA; 
L'IDTH, I N  E.P2 Su STACK TEMP., DEG F 25'2 T s  
AREA, SF :?.366 As METER T E R P . ,  DiG F 68 Tn 

?RRCPi iR:C  X!E%'IE: iN HG 2 9 . X  PO SQF: VELOCiTY ?., IV YC 2.122 ?v 
GR:FICE PRESSME, i x  YC 1.385 PG 

6:iCS P4ESSUES; r;SC OF ?PGTiCliLATE NAi iER 
jTATIC, IK UC 2.80 Pq COLLECTED, 6; 
A22CLUi5, i N  iiG 2 9 . 3  PS i W T  CATCH ( 9h.C'O 8.4116 'df 

3ACK CATCP ( 4.0'11 E.8173 Wb  
SMPLING TIPIE, E I N  60.00 T i  TOTAL CATCH 8.4286 L;: 

EQIXVN it41 VOLUKE OF UATER 
v m a  COLLECTED, SCF 21.652 VU AYERAG: GRS VELOC:TY, FPS 3C.60 V; 

GAS VOLUXETRIC FLOU RATE; 

iSOKlXET!C VARiAiIQNI X 182.31. 1 

n ..,734 1 Cat 2.CCX Ca: 5.3765 Cat 

3.1hR: Csf a.3049 Csb a.i75a Cs: 
c.:ata c5t 2.0244 b b  0.112 cwt  

14.23 R r f  0.57 Rcb , l4.82 Rc! 
1'1.56 4rt  0.60 4rb 15.16 Rrt 

STANCAGD CONDiTiOkS: 68 LEG Fq 29.92 I N  HG * NON-A??LICAELE DATA 

A5 



I.: 
I :  
I 
1 .  
I 
I 
i 

1 

I 

~~~~ ~ ~ ~~ 

. .  
PARTICULATE E h l S S l O N  TEST CALCKATIONS 

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

... . . . . 
. .  

PaOJECl WHBER: E814 . COPIPANV: SCUTHERN nr(. BEET WGAR 
TEST "I: . 1  SOURCE: CVCLOVE '4-2' 
RUN W B E R :  3 

. ... 

. .  . .  . .. . . .. . . TIRE: 1/21ma 1438-1533 
. .  . 

TEST M T &  

GAS M!FTER COEFFICIENT 1.0035 Y V O L M E  OF L!QUID 
COLLECTED, It 614.1 V 1  

PITOT TUBE COEFFICIENT CP 

!!bZZLE 3IXENS!ONS; CAQBW DIOXIDE b.aa CD 
?IA.METER, :N 8.375 Dn OXYGEN 13.10 nx 
AREA,  5: 2.~20767 AP CCP?GN FONOX!DE a.za cn 

. G G  COMWSITION. % V I V  O R V i  

Ni i i iOGEI l  (EY DIFFERENCE1 9t.90 N I  
STACK DI3ESS:ONSI 

31b8ETR/LENGTW7 IN 47.50 51 &E. TWERSE POINT DATA; 
SIIDTH, :N o.az su STACK TEMP. 9 M G  F 292 Ts 
AXE4, S; 12.3ilb As V E E 2  TEXP.. 3EG F 69 Trn 

OI1IF:CE FRESStJiiE, :!1 UC 1.55.5 F i  

STAlCK PilESSijRiS; W S  OF PARTICULATE ?ATTiR 
STATIC, IN UC 0.28 Fg COLl.ECTED, G; 
bRSOLUTf, I?: AG 29.3E P5 iaOl!i CAiCi I ?5.6;1 2.0173 2f 

EACK CATCH 4.2%) 6.G:W Ub 

GIiS XOISTURE CONTENT;. GG VOLVTmETRIC FLOW RATE; 
VGLiJK FRACTION 2.bl63  3hs ACTUAL, ACFn :ma Qa 
FEXEENT 2.V VCLWE 41.69 E ~ P  STANDARD, SCFH M b b  (Is 

DilV STASDARJ, DSCFY 9662 clsd 

I S O K X E T I C  VARIATION, X 112.E2 I 

STAXDCXI CONDITIONS: be DEG F, 29.92 IN HG t NON-AFPLICASIE DATA 

A6 



TRAVERSE POINT DATA SUNnARY AND VELOCITY PROFILE I, 

I TRAVERSE POINT DATA VELOCITY PPOFILE 

4 1  
A 2  
4 3  
A i  
A 5  
A b  
A 7  
A 8  
l i 9  
4 15 

B i  
a' 2 ~ 

p . 3  

a 5  
B h  

a 4  

3 7  
1 9  
a 9  
3 10 

VELOCITY ORIFICE TWPERATURE,. MG.F 
PRESWQE PRESSURE STAW EETER RETER 

I N  UC I N  UC 6A5 INLET WTLET 

SQRT GAS 
VELOCiTY VELOCiTY 
PRESSURE FTlSEC 

a. i6c 

a . w c  
0 . m  
a. 220 
0.213 

E. tba 

0.162 
0.17E 

E . 2 3  

@.?!E 

0. lba 
8 .  LhZ 
0.162 

C.2C2 
8.190 
E. 178 

a. iw 

a. ;La 
c. loa 
2.150 

i.38e 
i .3aa 
1.360 

I. ma 

1.70e 
t.72a 

I. 328 

1.668 

1.188 

: * 400 
1,608 

1 . 7 D  
1. B0C 

:.3m 
1.3CU 

1. 688 
1. bce 

1.u0 
1. 100 

I. ;30 

2% 
298 
205 
284 
291 
293 
294 
295 
296 
291 

68 
68 
68 
63 
68 
60 
68 
68 
68 
b8 

68 
69 
68 

66 
$9 
08 

68 
$8 

ha 

ba 

68 
60 
68 
b9 
68 

68 
bB 
68 
68 

b8 
68 
68 
68 

68 
66 
66 
be 
68 

be 

6a 

________ 
0 . 4 ~  29.a0 
0.488 2e.95 
0.412 x i 9  
0.436 31.47 
a.469 34.03 
0.456. 33.29 
0.4t.9 3h.W 
E.458 33.33 
E.458 33.35 
8.400 29.02 

8.4OE 28.94 
a . 4 n  ' 8 . 9 2  
0 . 4 ~  28.98 
a.436 31.62 
U.047 32 .42  
8.1.36 31.68 
@.kt2 29.61 
C.37k 26.98 
0.374 26.98 
8.397 27.87 

. _  
4'ERkE€ 3.179 i.450 288 68 68 2.421 30.52 

, A7 
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TWAVEFSE POINT DhTA SURRARV A*!: VELOCITY PROF!LE 

. . . . . . . . . . . . . . . .  . . . . . .  . . .  
PROJECT WflBER: 8014 
TEST NWIBER: 1 ' . SOURCE: 'CYCLONE 'A-2' 

COqPANY: SOUTHERN HN. EEET SUGAR 

RUN NUMBER: 2 T x n E :  1 1 2 : m  i248-13% 
. . . .  . . . .  - 

TRAVERSi POINT CATA V G O C I T V  PSOFILE 

S A W L I N G  VELOCITY O R I F I C E  TEtlPERATUREv 0 E G . F  SQRT GAS 
LOCATION PRESSURE PRESSURE STACK IlElER METER VELOCITY VELOCITY 

PORT POINT I N  WC IN UC GAS INLET 9 U T L E i  PRESSURE F T l S E C  ____ _____ ________ _____--I-_ -------- 
k I u.im i . 'm 293.  ks .. 68 8.424 3 . 7 6  

A 3 2 . 1 9 ~  1.388 295 60 68 e.036 31.64 
A 2 C.190 1.500 294 68 60 0.436 31-62 

A 4 0.192 1.500 ?95 68 68 0.436 31.64 
A 5 2.200 1.528 298 68 59 U.447 32.53 
A 6 C3.220 1.5E0 330 be 60 0.447 32.57 
A 7 0.188 . 1.400 295 68 68 . 0.420 38.88 
A 8 0.160 :.X0 X 7  68 68 0 . W  28.88 

4 i0 6.13E l.ke0 266 60 68 8.36: 25.02 
a 9 8.132 i.@az ZRB 68 68 8.31 25.~5 

B 1 8.173 1.32 287 68 56 L L l Z  29.77 
E 2 0.190 1.500 292 68 68 0.43b 31.58 

L E 3 3.13t 1.223 291 68 68 8.361 26.15 
F 4 8.218 1.500 292 58 68 0.458 33.20 
E 5 3.238 1.800 29L 68 66 0.088 34.79 
E 6 0.210 1.6N 294 68 68 0.458 33.24 

B 8 0.198 1.503 292 68 68 0.436 31.X 
3 7 0.190 1 . m  293 68 58 0.436 31.68 

a 9 0.173 1.m 2% 68 68 0.412 29.75 
B is 0.150 1 . 1 2 ~  za8 68 58 e.387 27.98 ___ _______- ----_ _____ --_--- -------- 

AVERAGE E.18U 1.365 292 68 68 0.42: 30.60 

I 

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

A8 

~ ~~ 



WAVEFSE POlNT DfiTfi SJEMRY AND VELOCITY PROFILE 

PQOJECT NWBER: 8314 COnPdNY: SrWTiERN SN. BEET SUGAR 
TEST tWEER: 1 SOURCE: CYCLCNE 'A-2' 
RM YUREER: 3 TINE: 1/21/88 1438-1533 

TilAVERSE POINT DATA VELOCITY PROFILE 
. .  

SAWLISG VELOCITY ORIFICE TZPERATURL DEG.F SORT Gns 
LOCATION PRESSURE PRESSURE STACK METER METER VELOCITY VELOCITY 

PORT POINT ih' WC I N  UC GAS INLET OUTLET PQESSURE FTlSEC 

A I a.ts0 ~ 5 a z  292 68 68 e.435 31.91 
4 2 8 . 2 3  1.608 294 6a 68 0.68E 35.15 
b 3 2.221: 1.752 3 6  68 68 e.467 3 . 4 3  
A k C.220 1.75Z 294 68 bF, 0.469 3k.38 
A 5 0.222 1.500 295 66 ba 0.469 34.4a 
P b E . i 9 E  1.40E 293 68 68 E.436 3i.93 
A 7 0.180 1.3'20 292 68 65 0.424 31.06 
A 8 0.178 1.388 292 68 68 E.412 3.ik 
4 9 0.1h0 1.300 237 68 6a a . a e  3 . 2 2  
A :C 0.160 1.3Ca 267 68 66 C.40E 25.16 

b 
7 

E .  1m 
E. 190 
0. lsa 
0.282 

E.223 
o . x a  
0.24a 

:..we 
1.50E 
I. 50C 
1.6% 

1,756 
1. sua 
1.703 

F E E.23E 1.BCZ 
E 9 0.210 1.658 
6 10 8.180 1.408 

:?a 
292 
293 
3 3  
294 
293 
29 k 
292 
290 
288 

68 
68 
68 
66 
68 
66 
h8 
68 
68 
69 

J. 124 
E.436 
0 . Y 6  
c.447 
0.458 
C.469 
8.490 
c. 486 
0.424 
0.458 

31.i.2 
31.9; 
31.93 
32.76 
33.59 
34.36 
35.91 
35.11 
33.56 
30.98 

0.446 32.e: 



A P P E N D I X  E 

F I E L D  DATA FORMS 



. I  

SOURCE: MISSION TEST 
FIELD DATA SHEET. 

: .. 

I 
-. 
TEST: / I RUN:/ 
Page / of / 

! 

I 

I 

I '' I I I I I I I I I I I I 

I I I I I I I I 1 1 ' 1  1 I 



b""',b.c LxIL.J.JL".I I L J L  

FIELD DATA SHEET 

SYSTEM LEAK CHECKS 
Rate (cfm) Vac. (in.Hg) 

I 

Vo1ume;of"Gas Sampled,' DCF: 
. .  ,,.I.: 

B2 



SYSTEM LEAK CHECKS 
Time Rate (cfm) Vac. (in.Hg) , d l  /+ 

./s '/ 

/426 D.0003 

/sJy 0. GO ;z 
~ 

I 

. .  ~~ 

Volume'of Gas' Sampled, 6CF: YI,ooO~ ~ 

. .  . . .  
, 

.. . : B3 FORM: S-FD-5 
. .. 



VISIBLE EMISSIONS OBSERVATION FORM 

Date: 1 / 3 l / g f  Observer ( p r i n t ) :  c/r%/Q E- f l d h l  Job No. : @/q 
. .  

. . . 

Wind Direction: 5 - t O  
Ambient Temperature, OF: .j.' 

N 
I 

OBSERVERS (X) POSITION 
RELATIVE TO SOURCE (e), 

PLUME *) AND SUN (e) 
Comments (use back of form if necessary):  

b w  2%- 
A A - a - W - L  

r L P L w r w & -  

. .. ,,.- 

Last Re-Certif icat ion Date: &!/@ Observers Si,gnature: & 
// 

FO&: S-VE-1 ... .. mmt errlrormentsl, ir. 



A P P E N D I X  C 

L A B O R A T O R Y  REPORT 



I 

c1 



... 

I 
I 
i 

. /  

. .  , 



. -  

. .  

,yJ- 

. .  

.... ....... 

. I .  /q b8 . . .  

Jr/c2 

..I. fi47 ..... 
' 2 2 b . .  ..... 

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

3. 3 .-.?. . . .  
4 3 - 3  

..s 3 r 3 .  
.,,s Y-6. 

/' ;.-.. ..... ,,-.. .... 



69 

! 

! 
! 
! 

'' I 
.,' 

... 

c4 



A P P E N D I X  0 

C A L I B R A T I O N  DATA I 

i 



I. 

Con t ro l  Un i t  Dry T e s t  Meter '. Wet T e s t  Meter 
Mfg: R0-C Mfg: wcvl Mfg: QCA 
ModelSt l \ -kSMgi.rr  Mode1:R-3.oc) T C  Model: 63/3-3 
SN: 99 5% ' SN: 30qr3ab SN: I /  -*I-tlZ 

I:, 
I .  
1. 
1 
I 
I 

C a l i b r a t i o n  Type 
General: X 
P o s t - t e s t :  ' 

i- 

Orif  ice Wet T e s t  Meter I Dry T e s t  Meter 
P r e s s u r e  Pump Volume, CF I 1 Volume, CF ' I Temperature ,  OF 

CALI U IU'I'I ON 
DRY TEST METEH/ORIFICE METER 

E l a p s e  

Dace: Barometric Pressur.e.  I n .  Hg. (Pb): 

I Drop I Vat. I I J IT:y- 1 I I n l e t  O u t l e t  
i n .  WC in.Hg n i t i a  F i n a l  I n i t i a l  F i n a l  I n i t i a l !  F i n a l  ] I n i t i a l ]  F i n a l  

Time, 
min .  

CONPUTER PRINTOUT 

. .. 

C a l i b r a t i o n  Performed by: 

FORM: SSQA-I 

( P r i n t )  C 
( S i g n a t u r e )  D1 



CALI U IWTION page: SSQA-1-  66 
DRY TEST METERIORIFICE METER 

Date: //a7/88 Barometric Pressure. in. Iig. (Pb): g9.5-7. 

EQUIPMENT IDENTIFICATION - 
Dry Test Meter Wet Test Meter Calibration Type Control Unit 

Mfg: R&c Mfg: /?ockw~GI Mfg: LcA General: 
Model Shhcplcr Model: R-mu -TC Model: 63/13 Post-test: $ 

- SN: >q< z SN: J O Y 1 3 7 . L  SN: / / - A H 1 2  

7 

EQUIPMENT CALIBRATION 
Orifice Wet Test Meter Dry Test Meter 
Pressure Pump Volume, CF Volume, CF ' Temperature, OF .Elapsed 

Inlet Outlet Time, Drop Vac. Temp. 
in. WC in.Hg Initia Final OF Initial Final Initial Final Initial Final m i n -  

To f Q H Vui 

1 I I I I 1 I I I I I I 1 

COPPUTER PRINTOUT 

Calibration Performcd by: 

FORM: SSQA-1 D2 
(Signature) 23tJ-l 



I. 

I 
! 

CALIBRATION 

NOZZLE DIAMETER 

Nozzle Nominal Measured Diameter, i n .  Nozzle* 
Number Diameter. i n .  D1 D2 D3 Diameter, i n .  

* Nozzle diameter = (D1 + D2 + D3)/3 

Calibration PcKfoKmCd by: 

i 
(Signature) /z?Ah&rFm 

FORM: SSQA-3 D3 



1 

v q l c l o o  

&.Ql< 5O 
242Cl-00 

y Q 2 <  50 
J QC118'in. 2 R e 1 1 3 2  in. 

I 
1 

E x t e r n a l  t u b i n g  I I  

d i a m e t e r  ( D t )  : ' a/$ 
Base t o  S i d e  A o p e n i n g  

p l a n e  (PA): . f , ,  
Base t o  S i d e  B o p e n i n g  

p l a n e  (PB): . L" 

' I  

CALIUMTION 

S-TYPE PITOT TUUE 

Date: O/$$ S-Type P i c o t  Tube I D  No.: 5 
Ambient 'Temperature,  OF: 7 9 S t a n d a r d  P i t o c  Tube I D  No.: srg 
Baromet r i c  P r e s s u r e ,  in. Hg. : A?. S t a n d a r d  Pitot Tube Cocff i c i e n t :  * 99J- 

SIDE A CALIBRATION DESIRED CALIBRATION POINT 

I '  I . PITOT TUBE EXAMINATION 1 

SIDE B CALIBRATION : 

A l i p m e n t  Check I P l c o c  Tube Dimensions 

V e l o c i t y  P s t d  
f t 1 s e c  in. WC 

20 0.09 

40 0.37 
60 0.82  

80 1 . 4 5  

'std 
. in. WC 

I 7 
3 7  

. 8 =  
/. 4 5 

P i c o t  Assembly Intercomponent  SPacinRs 

P i t o t  to fa: n o z z l e  (x): , SA 
P i t o t  to  p r o b e  s h e a t h  (y):  
P i t o t  to thermocouple.  a l o n g  

P i t o t  to thermocouple.  perpen-  

3 . 2 2  

probe (U): 2.3-L 

d i c u l a r  t o  p r o b e  (Z): , 2 - i  i. 

PS p s  t d  
. in. WC in. WC 

PS 
in. WC 

I , I 

COMPUTER PRINTOUT 

. .. 

3 . 3 9 0  C . l ? ?  
0.570 i1.523 
0 . 8 2 0  1 . 1 6 a  
1 . AS0 . 1 .90:1 

I I 
C a l i b r a t i o n  Performed by: 



A P P E N D I X  E 

PROCESS DATA 

i 



2940 EAGANDALE BLVD. ST. PAUL. MN 55121 
1454-6800 

El 



r 

I WKO C H 
KOCH REFINING COMPANY 

January 21. 1988 I .  

! 
I 

I 

! 

M r .  Dean DeBelley 
Southern Minnesota Beet Sugar Coop 
Post Off ice  Box 500 
Renville.  Minnesota 56248 

Dear Dean: 

Confirming our  te lephone conversat ion,  l i s t e d  below is c u r r e n t  a n a l y s i s  
of Koch Refining Company's I n d u s t r i a l  Fuel Oil (C la r i f i ed  Oil). 

API Gravi ty  -4.0 
Vi scos i ty ,  ssu 100°F 1400 
Flash  Poin t  150' 
Pour Point  55" 
Su l fu r ,  w t .  X 1.55 
BTU Content 155,500 per ga l lon  

I f  I can be of any f u r t h e r  a s s i s t a n c e  p lease  give me a c a l l .  

S incere ly ,  

KOCH REFINING COMPANY 

Don Howe 
Sales  Representat ive 

778 Otto Avenue = Saint Paul, Minnesota 551 02 - 61 2/228+4625 E2 
. 








