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ABSTRACT 

T h e  hydrodynami:: s of t h r e e - p h a s e  ( g a s - l i ~ u i d - s o l i d )  

f l u i d i z e d  b e d s  h a s  b e e n  s t u d i e d  i n  two  c o l u m n s  w i t h  i n s i d e  

d i a m e t e r s  of 7.62 a n d  15.2 = m  r e s p e c t i v e l y .  The minimum g a s  

and l i q u i d  v e l o c i t i e s  n e c e s s a r y  t o  f l u i d i z e  v a r i o u s  t y p e s  o f  

s o l i d s  ' were d e t e r m i n e d  a n d  c o r r e l a t e d ,  a s  a  f u n c t i o n  o f  t h e  

p a r t i c l e  size a n d  3 e n s i t y  a n d  t h e  l i q u i d  v i s c o s i t y ;  n o  

effect  of t h e  i n i t i a l  b e d  h e i g h t  or co lumn d i a m e t e r  was 

f o u n d ,  

O v e r a l l  p h a s e  h o l d u p s ,  o r  volume f r a c t i o n s ,  d e t e r m i n e d  

f rom a hornogene .0~  s b e d  model  were combined  w i t h  simil.ar 

l i t e r a t u r e  d a t a  t o  y i e l d  c o r r e l a t i o n s  f o r  t h e  o v e r a l l  gas 

a n d  s o l i d  p h a s e  h o l d u p s .  The o v e r a l l  g a s  h o l d u p  i n c r e a s e d  

a s  t h e  g a s  v e l o c i t y  was  i n c r e a s e d , .  w h i l e  ' t h e  o v e r a l l  s o l i d  

h o l d u p  was d e c r e a s e d  by i n c r e a s e d  l i q u i d  v e l . o c i t y  and  waE 

i n c r e a s e d ' b y  i n c r e a s e d  p a r t i c l e  d i a m e t e r  o r  s ~ l i d / l i q u i d  

d e n s i t y  d i f f e r e n c e .  

An e l e c t r o c o n d u c t i v i t y  t e c h n i q u e  was d e v e l o p e d  f o r  u s e  

i n  t h e  t h r e e - p h a s e  f l u i d i z e d  b e d s  which a l l o w e d  e a c h  of t h e  

p h a s e  h o l d u p s  t o  b e  d e t e r m i n e d '  a t  a n y  p o i n t  i n  t h e  column. 

 ha t e c h n i q u e  h a s  shown t h e  e x i s t e n c e  o f  n t r a n s i t  i ~ n  r e g i o n '  

a s  t h e  b e d  g o e s  from a t h r e e - p h a s e  t o  a  t w o - p h a s e  system,., 

The h o l d u p  p r o f i l e s  were f i t t e d  u s i n g  t h e  e r r o r  f u n c t i o n ,  

a n d  t h e  mean a n d  s t a n d a r d  3 e v i a t i o n  of t h e  s o l i d  h o l d u p  

p r o f i l e ,  a l o n g  w i t h  t h e  g a s  and s o l i d  h o l d u p s  i n  t h e  r e g i o n s  

w h e r e  t . h e y  were c o n s t n n t ,  were mdasured  fo r  e a c h  set  of r u n  
. .  . 

i v 



c o n d i t i o n s ,  . U s e  o f  t h e s e  f i v e  p a r a m e t e r s ,  w h i c h  were 

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

s t u d i e d ,  p e r m i t s  e a c h  of t h e  t h r e e  p h a s e  h o l d u p  p r o f i l e s  t o  

be p r e d i c t e d , .  T h i s  g i v e s  t h e  r e a c t o r  d e s i g n e r  more 

i n € o r m a t i o n  c o n c e r n i n g  p h a s e  d i s t r i b u t i o n s  t h a n  was 
,6 . 
I 

a v a i l a b l e  p r e v i o u s l y ;  t h u s  . i t  w i l l  a i d  i n  t h e  d e s i g n  of 
c. 

r e a c t o r s  where  l o c a l  c o n d i t i o n s  t h r o u g h o u t  t h e  bed  must  b e  

c o n s i d e r e d ,  
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CHAPTER 1 

A t h r e e - p h a s e  f l u i d i z e d  b e d  c o n s i s t s  o f  s o l i d  p h a s e  

p a r t i c l e s  f l u i d i i e d  by  a ' g a s  a n d  l i q u i d  f l o w ,  A l t h o u g h  many 

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

[ O s t e r g a a r d ,  1971 1, a common a p p r o a c h  i s  t o  f l u i d i z e  t h e  

s o l i d  p h a s e  by  t h e  upward c o c u r r e n t  f l o w  o f .  g a s  a n d  l i q u i d -  

The l i q u i d  f o r m s  t h e  c o n t i n u o u s  p h a s e ,  w h i l e . t h e  g a s  a n d  

s o l i d s  . a r e  d i s c o n t i n u o u s  phases , .  A p p l i c a t i o n s  f o r  t h i s  t y p e  

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

f r a c t i o n s  [ ~ i c h l e r  e t  al,. , 1957  1, t h e  h y d r o g e n a t i o n  o f  

u n s a t u r a t e d  f a t s ,  l i q u i d - p h a s e  m e t h a n a t i o n  [ Blum and Toman., 

1977J ,  c o a l  c o n v e r s i o n  p r o c e s s e s ,  and  some b i o l ~ g i c a l  

r e a c t o r s  [ S c o t t  e t  a l . ,  1976  1. 

O f  p a r t i c u l a r  i n t e r e s t  is t h e  c ~ a l  l i q u e f a c t i o n  p r o c e s s  

known a s  t h e  "H-Coal' p r o c e s s N  [ H e l l w i g  e t  a l . ,  19681,  w h i c h  

i n v o l v e s  c o c u r r e n t  c o n t a c t  of h y d r o g e n .  w i t h  a  s l u r r y  o f  

d r i e d  and  p u l v e r i z e d  c o a l  i n  a  c o a l - d e r i v e d  l i q u i d  i n  a  

r e a c t o r  c o n t a i n i n g  f l u i d i z e d  - c a t a l y s t .  p a r t i c l e s .  S i n c e  t h e  

u s e  a n d  i m p o r t a n c e . .  of  t h r e e - p h a s e  f l u i d i z e d  b e d s  a r e  

e x p e c t e d  t o  i n c r e a s e  w i t h  d e v e l o p m e n t  o f  c o a l  c o n v e r s i o n  

p r o c e s s e s ,  a  p r o g r a m  was i n i t i a t . e d  , i n  t h e  Advanced  

T e c h n ~ l o g y  S e c t i o n  ( f o r m e r l y  t h e  E x p e r i m e n t a l  E n g i n e e r i n g .  

S e c t i o n )  of t h e  C h e m i c a l  T e c h n o l o g y  D i v i s i o n  o f  Oak ' R i d g e  

N a t i o n a l  L a b o r a t o r y .  t o  s t u d y  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  

o f  t h e s e  c o n t a c t o r s ,  A l t h o u g h  some m a s s  t r a n s f e r  

e x p e r i m e n t s  h a d  b e e n '  c o n d u c t e d  i n  t h r e e - p h a s e  f l u i d i z e d  b e d s  
3 



[ S a a d  et al,. 1975; B u r c k  e t  a l . ,  1975], i t  became a p p a r e n t  

t h a t  t h e  hydrodynamics  of .  t h e s e  r e a c t o r s  wss n.ot  u n d e r s t o o d  

well enough  t o  p e r m i t  m e a n i n g f u l  i n t e r p r e t a t i o n  o f  t h e  mass  

t r a n s f e r  d a t a ,  I n  a d d i t i o n ,  a c c u r a t e  d e s i g n  of t h r e e - p h a s e  

f l u i d i z e d  bed  r e a c t o r s  i s  c o m p l i c a t e 9  by  s u c h  f a c t o r s  a s  ( a )  

knowledge  of t h e  minimum f l u i d  v e l o c i t i e s  r e q u i r e d  t o  

a c h i e v e  f l u i d i z a t i o n ,  ' a n d  . (b) a x i s 1  v a r i a t i o n s  i n  r e a c t o r  

p r o p e r t i e s ,  d i s t r i b u t i o n  of t h e  s o l i d  phase. 

No p u b l i s h e d  d a t a  or  e q u a t i o n s  a r e  a v a i l a b l e  f o r  

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

v a r i a t i o n s  a r e  i m p o r t a n t ,  and  o n l y  s l i m i t e d  3mount of d a t a  

e x i s t s  f o r  p r e d i c t i n g  minimum f l u i 3 i z a t i o n  v e l o c i t i e s  i n  

t h r e e - p h a s e  f l u i d i z e d  a beds,  Once t h e s e  hydrodynamic 

c h a r a c t e r i s t i c s  are  known, mass t r 3 n s f e r  e x p e r i m e n t s  c a n  

t h e n  b e  i n t e l l i g e n t l y  p i anned  and t h e  r e s u l t s  a c c u r a t e 1  y 

i n t e r p r e t e d ,  



CHAPTER 2 

T H E O R Y  

Measurement o f  H o l d u ~  pg_d Pl&p&agg F l u i a i z a t i o n  . ~ g & o c i t i e g  - - -  - _ ----- 
The h o l d u p  o f  o n e  p h a s e  i n  a  m u l t i p h a s e  s y s t e m  is 

d e f i n e d  a s  t h e  f r a c t i o n  o f  t h e  s y s t e m  volume o c c u p i e d  by 

t h a t  phase. Thus. a t h r e e - p h a s e  f l u i d i z e d  bed h a s  t h r e e  

s u c h  volume f r a c t i o n s  r e l a t e d  by t h e  f o l l o w i n g  equa . t ion :  

where 

E: = ho ldup ,  

and s u b s c r i p t s  

G = g a s  phase ,  

L = l i q u i d  phase ,  

S = s o l i d  p h a s e -  

I f  w a l l  s h e a r  effects  a r e  n e g l e c t e d ,  t h e  volume 

f r a c t i o n s  a r e  a l s o  r e l a t e d  t o  t h e  p r e s s u r e  d r o p  o v e r  t h e  bed 

where 

AP = p r e s s u r e  d r o p  o v e r  t h e  bed, 

g = a c c e l e r a t i o n  d u e  t o  g rav i ' t y ,  

H = expanded  bed height, 

p = , d e n s i t y .  
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T h e  s o l i d s  v o l u m e  f r a c t i o n  c a n  b e  c a l c u h t e d  f r o m  t h e  

e x p a n d e d  b e d  h e i g h t  u s i n g  Eq. (3 )  : 

ES = Ms/psAW , 

w h e r e  

M~ 
= t o t a l  mass of s o l i d s ,  , 

A = c r o s s - s e c t i o n a l  area of t h e  bed .  

E q u a t i o n s  (1) - (3) a r e  s u f f i c i e n t  t o  s o l v e  f o r  the t h r e e  

h o l d u p s ,  p r o v i d e d  t h e  p r e s s u r e  d r o p  and  e x p a n j e d  bed h e i g h t  

measurements are a c c u r a t e ,  Gas h o l d u p  c a n  a l s o  b e  

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

m e a s u r i n g  t h e  s e t t l e d  l i q u i d  h e i g h t ,  H . T h l  g a s  v o l u m e  
L ,o  

f r a c t i o n  i s  t h e n  c a l c u l a t e d  s i n c e  

w h e r e  

L 
= d y n a m i c  h e i g h t  of t h e  l i q u i d  i n  t h e  z o l u m n ,  

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

m e a s u r e m e n t s  of t h e  mean r e s i d e n c e  t imes o f  t h 2  f l u i d  p h a s e s  

u s i n g  tracer t e c h n i q u e s . .  T h e s e  t e c h n i q u e s  m e a s u r e  t h e  

a c t u a l  l i n e a r  v e l o c i t i e s  i n  t h e  bed .  The  v o l u m e  f r a c t i o n s  

a r e  t h e n  e a s i l y  c a l c u l a t e d :  

where 
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U = s u p e r f i c i a l  v e l o c i t y  b a s e d  on an empty column, 

5 = a c t u a l  v e l o c i t y  i n  t h e  bed, 

The minimum f l u i d  v e l o c i t i e s  r e q u i r e d  t o  a c h i e v e  

f l u i d i z a t i o n  a r e  d e t e r m i n e d  b y  measur ing  t h e  p r e s s u r e  d r o p  

a c r o s s  t h e  bed, A t  t h e  minimum f l u i 9 i z a t i o n  v e l o c i t i e s ,  t h e  

upward i n e r t i a l  and d r a g  forces e x e r t e d  on  t h e  s o l i d  

p a r t i c l e s  by  t h e  f l u i d s  b a l a n c e  t h e  buoyant  w e i g h t  of  t h e  

s o l i d s .  There  is n o  f u r t h e r  change  i n  p r e s s u r e  d r o p  a c r o s s  

t h e  bed  a t  v e l o c i t i e s  above  minimum f l u i d i z a t i o n  u n t i l  

e n t r a i n m e n t  occur s ,  

D i s a ~ s i o n  gg ~ Q J J ~  --- s a r e m e n t  g e c b u ~ g p  

Use of Eqs, (1)-(3) t o  d e t e r m i n e  t h e  t h r e e  p h a s e  

h o l d u p s  r e q u i r e s  an  a c c u r a t e  measurement o f  t h e  expanded bed 

h e i g h t  and  assumes  t h a t  e a c h  p h a s e  volume f r a c t i o n  is  

c o n s t a n t  o v e r  t h i s  bed h e i g h t ,  T h i s  is, i n  g e n e r a l ,  t r u e  

f o r  heavy o r  l a r g e  s o l i d  p a r t i c l e s  and madera te  flow r a t e s ,  

V i r t u a l l y  a l l  t h e  d a t a  from t h e  l i t e r a t u r e  have  been 

r e p o r t e d  for such  sys tems,  While some p r o c e s s e s  a r e  

e x p e c t e d  t o  o p e r a t e  w i t h  d i s t i n c t  bed h e i g h t s ,  it is q u i t e  

l i k e l y  t h a t  t h e  f low r a t e s  and s o l i d  p a r t i c l e  d e n s i t i e s  i n  

many p r o c e s s e s  w i l l  b e  i n  o p e r a t i n g  r e g i o n s  where t h e  bed  

h e i g h t s  are n o t  c l e a r l y  d e f i n e d  and  t h e  ~ o l u m e  f r a c t i o n s  a r e  

n o t  un i fo rm o v e r  t h e  e n t i r e  bed, 

An example is shown i n  Fig, 1, where -8+10 mesh 

a lumina  u a s  f l u i d i z e d  by water and a i r  i n  a  7-62-cm-ID 

p l e x i g l a s s  column, The water and g a s  v e l o c i t i e s  were 2.5 



F i g u r e  I, F l u i d i z a t i o n  of -8+12 mesh m o l e c u l a r  sieves w i t h  
a i r  and water. 



a n d  3.8 cm/sec ,  r e s p e c t i v e l y .  ~ l u m i n d ,  which  h a s  a  d e n s i t y  

of  a p p r o x i m a t e l y  1.8 g/cm3, i s  t h e  most  l i k e l y  c a t a l y s t  

s u p p o r t  f o r  a c o a l  l i q u e f a c t i o n  p r o c e s s ,  A s  c a n  b e  s e e n  i n  

t h e  f i g u r e ,  t h e  f l u i d i z e d  b e d  d o e s  n o t  o c c u p y  t h e  e n t i r e  

column, The c o n c e n t r a t i o n  of s o l i d s  a p p e a r s  t o  be u n i f o r m  

' i n  t h e  lower s e c t i o n  of t h e  c o l u m n ,  w h i l e  a  more . d i l u t e  

r e g i o n '  e x i s t s  i n  t h e  midd le ,  Above s a m p l e  p o r t  5, t h e  

co lumn i s  e s s e n t i a l l y  a  b u b b l e  column w i t h  no  s o l i d s  

p r e s e n t ,  The bed h e i g h t  is  c e r t a i n l y  n o t  d i s t i n c t :  

t h e r e f o r e ,  Eq. (3) c o u l d  n o t  b e  u s e d ,  

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

p r e s s u r e  g r a d i e n t  a s  s u g g e s t e d -  b y .  K i m  e t  . a l .  [ 1 9 7 2 1  a n d  

B h a t i a  a n d  E p s t e i n  [ 1974.1, The bed h e i g h t  o b t a i n e d  i n  t h i s  

manner ,  however ,  is t h a t  h e i g h t  a t  w h i c h  t h e  p r e s s u r e  

g r a d i e n t s  i n  t h e  two- a n d  t h r e e - p h a s e  r e g i o n s  i n t e r s e c t ,  a s  

shown i n  Fig .  2,, a n d  i s  b a s e d  o n  s u n i f o r m  bed. A s  shown 

i n  F i g ,  1, t h i s  i s  a n  u n r e _ a l i s t i c  a s s u m p t i o n  a t  h i g h  f l u i d  

flow r a t e s ,  

By s i m u l t a n e o u s l y  s h u t t i n g  o f f  a l l  f l o w s ,  o n e  c o u l d  u s e  

Eq, (a) t o  o b t a i n  a n  a v e r a g e  g a s  volume f r a c t i o n  o v e r  t h e  

e n t i r e  column. The  gas h o l d u p  i n  t h z  f l u i d i z e d - b e d  r e g i o n  

c o u l d  b e  s e p a r a t e 3  from t h a t  i n  t h e  b u b b l e  c o l u m n  r e g i o n  by 

u s i n g  two d i f f e r a n t  b e d  h e i g h t s ,  T h i s  r e s u l t s  i n  two 

s i m u l t a n e o u s  e q u a t i o n s  which c a n  be s o l v e d  f ~ r  t h e  h o l d u p s  

i n  . . t h e  f l u i d i z e 9  bed a n d  i n  t h e  b u b b l e  ,column. 

U n f o r t u n a t e l y ,  t h i s  m e t h o d .  a l s o  r e q u i r e s  d i s t i n c t  bed  

h e i g h t s ,  



F i g u r e  2, Use of t h e  p r e s s u r e  d r o p  p r o f i l e  o v e r  t h e  cc lumn 
t c  o b t a i n  t h e  bed h e i g h t  and b e d  p r e s s u r e  drop.. 
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A n o t h e r  p o s s i b l e  m e t h o d  fo r  o b t a i n i n g  t h o  s o l i d  h o l d u p  

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

u s i n g  Eqs. (1) a n d  ( 2 ) )  is  a p h o t o g r a p h i c  t e c h n i q u e  

[ W a t s ~ n ,  19751, P i c t u r e s  t a k e n  of a b e d  w i t h  a  known r a t i o  

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

p a r t i c l e s  i n  t h e  b e d  c a n  b e  s t a t i s t - i c a l l y  e v a l u a t e d  f o r  t h e  

i n c r e m e n t a l  s o l i d s  v o l u m e  f r a c t i o n ,  

Use of a tracer t e c h n i q u e  a n d  Eqs ,  (5 )  a n d  (6)  y i e l d s  

a n  a v e r a g e  v a l u e  f o r  t h e  l i q u i d  a n d  g a s  h o l d u p s  o v e r  t h e  

m e a s u r e m e n t  i n t e r v a l ,  C o n s e q u e n t l y ,  t h e  h o l d u p s  c o u l d  b e  

o b t a i n e d  a t  v a r i o u s  b e d  h e i g h t s  by s e l e c t i n g  s u f f i c i e n t l y  

small m e a s u r e m e n t  i n t e r v a l s ,  However ,  s i n s e  t h e  f l u i d s  f l o w  

c o c u r r e n  tl y, t h e  m e a s u r i n g  d e v i c e s  w o u l d  n e e d  t o  h a v e  

s h o r t e r  ( f a s t e r )  r e s p o n s e  times t h a n  t h o s e  p r e s e n t 1  y  

a v a i l a b l e ,  

An electr ical  c o n d u c t i v i t y  me thod  f o r  o b t a i n i n g  t h e  

l i q u i d  h o l d u p  i n  t w o - p h a s e  p a c k e d  b e d s  h a s  b e e n  d e s c r i b e d  b y  

Achwal a n d  S t e p a n e k  [ 19751, A l t h o u g h  t h o s e  i n v e s t i g a t o r s  

a p p l i e d  t h e  . method  o n l y  t o  a p a c k e d  c o l u m n  w i t h  n o  l i q u i d  

f l o w ,  it c o u l d  a l so  b e  u t i l i z e d  f o r  i n c r e m e n t a l  s e c t i o n s  o f  

a t h r e e - p h a s e  f l u i d i z e d  b e d .  T h e i r  me thod  i n v o l v e s .  

m e a s u r i n g  t h e  c o n d u c t i v i t y  of a l i q u i d  b e t w e e n  two 

e l e c t r o d e s ,  T h e  c o n d u c t i v i t y  o f  a l i q u i d  s y s t e m  w i t h  .a 

f i x e d  i o n  c o n c e n t r a t i o n  a t  c o n s t a n t  c o n d i t i o n s  i~ 

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

l i q u i d  a n d  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  l e n g t h  of t h e  p a t h  

b e t w e e n  e l e c t r o d e s ,  T h u s ,  i f  t h e  t o r t u o s i t y  f a c t o r  r e m a i n s  



1 0  

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

p r o p o c t i o n  t o  t h e  l i q u i d  volume f r a c t i o n  . be tween  t h e  

e l e c t r o d e s :  

w h e r e  

y = c o n d u c t i v i t y  i n  t h e  b e d ,  

yo 
' =  c o n d u c t i v i t y  i n  t h e  1 i q u i d  alone.  

S i m i l a r  p r o c e d u ~ e s  based o n  t h e  s3me p r i n c i p l e  h a v e  

b e e n  r e p o r t e d  by s e v e r a l  i n v e s t i g a t o r s .  T u r n e r  [ I 9 7 6 1  

m e a s u r e d  t h e  c o n d u c t i v i t y  o f  l i q u i d  f l u i d i z e d  b e d s  o f  b o t h  

c o n d u c t i n g  and n o n c o n d u c t i n g  s o l i d s .  H e  f o u n 3  t h a t  h i s  d a t a  

f o r  n o n c o n d u c t i n g  s o l i d s  f o l l o w e d  t h e  Naxwel l  [ 188 1  ] 

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

p a r t i c l e s ,  a s  follows: 

F o r  t w o - p h a s e  f l u i a i z a t i o n ,  Eq. (8) c a n  b e  p r e s e n t e d  i n  

terms of l i q u i a  h o l d u p  as:  

O t h e r  i n v e s t i g a t o r s  h a v e  p r o p o s e d  e q u a t i o n s  whish  p i e 1 8  

r e s u l t s  s imilar t o  t h o s e  g i v e n  by t h e  Naxwel l  e q u a t i o n ;  

t h e s e  h a v e  been  r e v i e w e d  by M e r e d i t h  a n d  : T o b i a s  ( 1 9 6 2 1 ~  

B u y e v i c h  [ 19743 a n d  F r a n c 1  a n d  K i n g e r y  [ I 9 5 4 3  m e a s u r e d  

t h e  t h e r m a l  c o n d u c t i v i t y  of g r a n u l a r  b e 3 s  a n i ,  t h r o u g h  t h e  
' .  1 

m a t h e m a t i c a l  a n a l o g y  b e t w e e n  t h e r m a l  a n d  e l e c t r i c a l  
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c o n d u c t i v i t y ,  a r r i v e d  a t  Eq. ( 7 ) -  Our own measurements  on  

two- a*d t h r e e - p h a s e  f l u i d i z e d  b e d s ,  a s  w i l l ' b e  shown l a t e r ,  

a l s o  i n d i c a t e  t h a t  .Eq.. (7) was more a p p l i c a b l e .  

Once t h e  l i q u i d  h o l d u p  is d e t e r m i n e 3  a s  a  f u n c t i o n  o f  

h e i g h t  i n  t h e  bed, Eq. (1) a s  u e l l  n s  a m o d i f i c a t i o n  o f .  Eq.  

where  

h  = a x i a l  column p o s i t i o n ,  

c a n  be u s e d  t o  o b t a i n  t h e  s o l i d  a n d  g a s  h o l d u p s  as f u n c t i o n s  

o f  h e i g h t ,  T h i s  me,thod d o e s  n o t  r e q u i r e  s d i s t i n c t  bed 

h e i g h t  a n d  hence  a l l o u s  t h e  s t u d y  of s y s t e m s  w i t h  h i g h  f l u i d  

f l o w  r a t e s ,  which a c e  o f  p a r t i c u l a r  c o m p e r z i a l  i n t e r e s t .  



CHAPTER 3 

LITERATURE SURVEY, 

T h r e e - p h a s e  f l u i d i z a t i o n  h a s  o n l y .  r e c e n t l y  become t h e  

s u b j e z t  o f  s y s t e m a t i c  r e s e a r c h .  T h u s ,  t h e  r e l e v a n t  

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

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

v a r i a b l e  s e p a r a t e l y  and w i l l  i n c i u d e  the o v e r a l  I h o l d u p  o f  

e a c h  p h a s e  a n d  minimum f l u i d i z a t i o n  velocities. 

Gas H o l d u ~  --- -- 
A d l i n g t o n  and Thompson [ 1 9 6 5 1  ' r e p ~ r t e d  r e s u l t s  from 

e x p e r i m e n t s  o n  t w o  sys t ems . .  I n  t h e  f i r s t  system, a l u m i n a  

p a r t i c l e s  w i t h  d i a m e t e r s  r a n g i n g  f r o m  0 - 3  t o  2.7 m m  were 

f l u i d i z e d  b y  w h i t s  s p i r i t  i n  a  7.62-cm-diarn co lumn .  T h e  b e d  

h e i g h t  v a r i e d  f r o n  0 t o  6 1 0  cm.. I n  t h e  s e c o n d  s y s t e m ,  

O..3-mm-diam s a n d  p a r t i c l e s  were E l u i d i z e d  by water i n  a  

25,.4-km-diam c o l u m n  w i t h  b e d  h e i g h t s  r a n g i n g  from 0  t o  2 0 4  

c m .  a u a l i t a t i v e l y ,  t h e i r  r e s u l t s  s h a w e d  t h a t  t h e  g a s  h o l d u p  

( a )  i n c r e a s e d  w i t h  h e i g h t  u p  t h e  c o l u m n ,  ( 'b) i n c r e a s e d  

m a r k e d l y  w i t h  g a s  r a t e ,  ( c )  was  i n 3 e p e n d e n t  o f  l i q u i d  f l o w  

r a t e  o v e r  t h e  r a n g a  i n v e s t i g a t e d ,  a n 3  (d )  was  i n d e p e n d e n t  o f  

t h e  s e t t l e d  b e a  h e i g h t . .  T h e y  a l s o  f o u n d  t h a t  t h e  p r e s e n c e  

o f -  s o l i d s .  had  l i t t l e  i n f l u e n c e  3 n  g a s  h o l d u p  b e l o w  

s u p e r f  i c i a l  g a s  v e l o c i t i e s  o f  1.5 cm/sec.. A t  h i g h e r  g a s  

v e l o c i t i e s ,  t h e  p r e s e n c e  of s o l i d s  . c a u s e d  a  d e c r e a s e  i n  g a s  
. .: 

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

12 



t h e  d e n s e r  b e d s  p r e v a i l i n g  a t  l o w e r  l i q u i d  f l o v  r a t e s ,  

V i s w a n a t h a n  e t  a l ,  [ I 9 6 4 1  m e a s u r e d  g a s  h o l d u p '  i n  a  

5.08-cm-diam zolumn u s i n g  a i r ,  w a t e r ,  a n d  b o t h  g l a s s  b e a d s  

a n d  q u a r t z  p a r t i c l e s ,  The g l a s s  b e a d s  were 4  ma i n  

d i a m e t e r ,  w h i l e  t h e  q u a r t z  h a d  d i a m e t e r s  o f  e i t h e r  

0..928 o r  0,649 nn, The h o l d u p  was d e t e r m i n e d  by 

s i m u l t a n e o u s  c l o s i n g  of two v a l v e s  w i t h i n  t h e  f l u i d i z e d  bed, 

I n  c o m p a r i n g  t h e  t h r e e - p h a s e  f l u i d i z e d  bed  w i t h  a  b u b b l e  

co lumn,  t h e y  f o u n d  t h a . t  t h e  p r e s e n c e  o f  t ' h e  g l a s s  b e a d s  

i n c r e a s e d  t h e  g a s  h o l d u p ,  w h e r e a s  t h e  p r e s e n c e  o f  " t h e  q u a r t z  

p a r t i c l e s  d e c r e a s e d  t h e  g a s  h o l d u p ,  

S h e r r a r d  [ 1966 ] e s t i m a t e d  t h e  g a s  h o l d u p  by 

m e a s u r e m e n t s  of  gamma-ray t r a n s m i s s i o n  i m m e d i a t e l y  a b o v e  t h e  

b e d  s u r f a c e  i n  a  zolumn t h a t  was 6-35  cm s q u a r e  a n d  1 8 3  cm 

l o n g ,  Water  and  a i r  were u s e d  a s  t h e  f l u i d i z i n g  media,  

S h e r r a r d m s  r e s u l t s  s h o v e d  t h a t  g a s  h o l d u p  d e c r e a s e d  w i t h  

i n c r e a s i n g  l i q u i i  f l o v  r a t e  i n  b e d s  ~f 6.35-mm g l a s s  

s p h e r e s ,  6-35-mm a c r y l i c  s p h e r e s ,  a n 3  12-14 mesh l e a d  s h o t ,  

w h e r e a s  it was i n d e p e n d e n t  o f  l i q u i d  f l o v  r a t e  i n  b e d s  o f  

12-14 mesh and  36-44 mesh g l a s s  beads, 

S c h u g e r l  [I967 J m e a s u r e d  g a s  h ~ l d u p  i n  a n  a i r - w a t e r  

f l u i d i z e d  bed o f  06 25:mm s o l i d  p a r t i c l e s  i n  a  13.5-cm-diam 

. column by s i m u l t a n e o u s l y  s t o p p i n g  a l l  f l o w s ,  A l t h o u g h  t h e  

amount o f  s o l i d s  u s e d  w a s  low ( ? . k g  o f  s o l i d s  i n  a  4 6 - l i t e r  

c o l u m n ) ,  i t  was o b s e r v e d  t h a t  t h e  g a s  h o l d u p  was s m a l l e r  i n  

t h e  t h r e e - p h a s e  f l u i d i z e d  bed  t h a n  i n  a  c o c u r r e n t  b u b b l e  

column. ' ~ l s o ,  t h e  d i f f e r e n c e  i n  g a s  h o l d u p  . b e t w e e n  t h e  two 



s y s t e m s  i n c r e a s e d  w i t h  a i r  flow r a t e  a n d  d e c r e a s e d  w i t h  

water flow rate, 

Vai l  e t  a l ,  ['I970 ] s t u d i e d  a n  n i r - w n t e r - s o l i d s  s y s t e m  

i n  a  14.6-cm-diam c o l u m n  u s i n g  a  r a n g e  o f  s o l i d  

c o n c e n t r a t i o n s  a n d  t q o  g a s  d i s t r i b u t o r s ,  Gas  h o l d u p  was 

d e t e r m i n e d  b y  s i m u l t a n e o u s l y  s t o p p i n g  a l l  f lows  and u s i n g  

Eq, ( 4  T h r e e  s o l i d s  were used:  ( a )  0.73-mm-diam g l a s s  

b e a d s ,  (b) 0-77-nm-diam a l u m i n o - s i l i c a t e  p a r t i c l e s ,  a n d  ( c l  

0,740- m m  alumino-cobalt-molybdenum p a r t i s l e s ,  The q a ~  

d i s t r i b u t o r s  were p e r f o r a t e d  p l a t e s  w i t h  f r ee  z r o s s  s e c t i o n s  

of 1 - 0 3  a n d  0,2676 o f  the v e s s e l ' s  f r a e  c r o s s  s l c t i o n .  T h e s e  

i n v e s t i g a t o r s  f o u n d  t h a t  t h e  g a s  h o l 3 u p  was  d i r e c t l y  

p r o p o r t i o n a l  t o  t h e  g a s / l i q u i d  v e l o c i t y  r a t i o ,  i n v e r s e l y  

p r o p o r t i o n a l  t o  t h e  s o l i d s  , c o n c e n t r a t i o n ,  nnd i n d e p e n d e n t  o f  

t h e  free c r o s s  section of t . h e  a i s t r i b u t o r o  use l ,  

E f r e m 0 V  a n d  V a k h r u s h e v  f 19701 s t . n d i ~ 3  a i r ,  water, a n d  

g l a s s  s p h e r e s  i n  10-cm-diam f l u i d i z e d  be3s.  F i v e  sizes o f  

g l a s s  s p h e r e s ,  w i t h  d i a m e t e r s  r a n g i n g  f r o m  0.32 t o  2.15 m m ,  

were u s e d ,  The a m o u n t  of s o l i d s  u s e d  v a r i z d  from 1 t o  9  kg,  

T h e  g a s  h o l d u p  was d e t e r m i n e d  b y  u s i n g  the d i f f e r e n c e  o f  t h e  

c h a n g e  i n  manomete r  r e a d i n g s  of t h e  e n t i r e  zo lumn a n d  t h e  

b u b b l e  c o l u m n  r e g i o n  d i v i d e d  b y  t h e  bed  h e i g h t .  They f o u n d  

t h a t  t h e  g a s  h o l d u p  i n c r e a s e d  w i t h  g a s  flow r a t e ' a n d  

d e c r e a s e d  w i t h  i n c r e a s i n g  s o l i d s  c o n c e n t r a t i o n .  

O s t e r g a a r d  a n d  H i c h e l s e n  [ 1 9 6 8 1  m e a s u r e d  g a s  h o l d u p  f o r  

a i r - w a t e r  f l u i d i z e d  b e d s  o f  0.25-  ,1- , s n d  6-mm g l a s s  

s p h e r e s  c o n t a i n e d  i n  a 21.6-cm-diam zo lumn u s i n g  a  t r a c e r  
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method o v e r  t h e  e n t i r e  bed. They f o u n a  t h a t  g a s  h o l d u p  

i n c r e a s e d  w i t h  i n c r e a s i n g  g a s  v e l o c i t y  f o r  a l l .  s o l i d s  used.  

F o r  b e d s  of 6-nu s p h e r e s  a n d  a b u b b l e  zo lumn,  g a s  h o l d u p  

d e c r e a s e d  w it h  i n c r e a s i n g  l i q u i d  ve l o c i  t y .  However, f o r  

b e d s  o f  smaller p a r t i c l e s ,  g a s  h o l d u p  i n c r e a s e d  w i t h  

i n c r e a s i n g  l i q u i d  v e l o c i t y .  The g a s  h o l d u p  was a l s o  f o u n d  

t o  be m a r k e d l y  l o v e r  fo r  b e d s  of s m a l l  p a r t i c l e s  (0.25 and 1 

mm) t h a n  for  s o l i d s - f r e e  s y s t e m s ;  t h e  r e v e r s e  was  t r u e  f o r  

b e d s  o f  6-lam p a r t i c l e s ,  However, a s  t h e  l i q u i d  v e l o c i t y  was 

i n c r e a s e d ,  a l l  t h r e e  s o l i d s  s y s t e m s  t e n d e d  t o  s p p r o x i m a t e  t o  

t h e  v a l u e s  for gas h o l d u p  i n  a b u b b l e  column.  

B h a t i a  a n d  E p s t e i n  [ 1 9 7 4 ]  u t i l i z e d  two m e t h o d s  i n  

m e a s u r i n g  g a s  h o l d u p  fo r  a i r - w a t e r  f l u i d i z e 3  b e d s  o f  1 - m m  

g l a s s  s p h e r e s  a n d  2-mm l e a d  s h o t  i n  3 5.08-cm-diam column. 

T h e s e  were: (a) t h e  s i m u l t a n e o u s  s h u t o f f  o f  s l l  f l o w s ,  a n d  

( b )  measurement  of t h e  p r e s s u r e  g r a d ' i e n t .  A l t h o u g h  t h e i r  

b e d  . h e i g h t s .  were n o t . . d i s t i n c t ,  a n  . e x p e r i m e n t a l  bed h e i g h t  

was d e t e r m i n e d  b y  f i n d i n g  t h e  i n t e r  s s c t i o n  o f  t h e  p r e s s u r e  

g r a d i e n t  . o v e r  t h e  t h r e e - p h a s e  r e g i o n  w i t h  t h a t  o v e r  t h e  

b u b b l e  co lumn r e g i o n ,  Bed h e i g h t s  o b t a i n e d  i n  , t h i s  manner  

r e p r e s e n t  t h e  . h e i g h t  of . t h e  t h r e e - p h a s e  r e g i o n  f o r  u n i f o r m  

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

s o l i d s  I may b e  c o n s i d e r a b l y  h i g h e r .  G s s  h o l d u p  i n  b e d s  o f  

1-ms g l a s s  s p h e r e s  i n c r e a s e d  w i t h  i n z r e a s i n g  g a s  f l o w  r a t e  

b u t  was u n a f f e c t e d  b y  l i q u i d  f l o w  r s t e .  S a s  h o l d u p  was 

s l i g h t l y  less i n  t h e  t h r e e - p h a s e  s y s t e m  t h a n  i n  a  b u b b l e  

column. Us ing  b e d s  of .2-mn l e a d  s h o t ,  t h e s e  i n v e s t i g a t o r s  
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f o u n d  t h a t  t h e  g a s  h o l d u p  d e c r e a s . e d  w i t h  ' i n c r a a s i n g  l i q u i d  

flow r a t e  a n d  was p r o p o r t i o n a l  t o  t h e  gas flow r a t e ,  

R i m  e t  a l ,  [ I 9 7 2 1  s t u d i e d  g a s  h o l d u p  i n  a 

" t w o - d i m e n s i o n a l t t  b e d  of 6 - m m  g l a s s  s p h e r e s  f l u i d i z e d  b y  a i r  

a n d  water.. The c o l u m n  was 244 c m  h i g h  by 66  c a  wide by  2.54 

cm t h i c k ,  They  f o u n d  t h a t  t h e  p r e s e n c e  o f  t h e  s o l i d s  

d e c r e a s e d  t h e  g a s  h o l d u p  a s  compared w i t h  a  b u b b l e  column,  

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

d e c r e a s e d  s l i g h t l y  w i t h  i n c r e a s i n g  l i q u i d  flow r a t e ,  

Bloxom e t  al. [ I 9 7 5 1  s t u d i e d  g s s  h o l d u p  i n  a  

7.62-cm-diam co lumn u s i n g  a i r ,  w a t e r - g l y = , e r o l  s o l u t i o n s ,  a n d  

4.6-am g l a s s  s p h e r e s *  They  f o u n d  t h a t  t h e  g a s  h o l d u p  was  

u n a f f e c t e d  by t h e  v i s c 0 s i t . y  o f  t h e  l i q u i 9  i n  t h e  r a n g e  1 t o  

1 1 . 5  cP a n d  was o n l y  s l i g h t l y  i n f l u e n c e 3  b y  t h e  l i q u i d  

v e l o c i t y ,  T h e i r  d a t a  f i t  t h e  f o l l o v i n g  c o r r e l a t i o n :  

w h e r e  
- 
E = o v e r a l l  p h a s e  h o l d u p ,  

OLV 
= l i q u i d - g a s  i a t e r f  a c i a l  t e n s i o n .  

S o l i d  Holdun  2nd g ~ r o s i t x  

Bed p o r o s i t y  is  d e f i n e d  a s  t h e  volume f r a c t i o n  af t h e  

b e d  n o t  o c c u p i e d  by t h e  s o l i d  p h a s e ,  Thus ,  b e 3  p o r o s i t y ,  E , 
is  t h e  sum of t h e  g a s  a n d  l i q u i d  volume f r a c t i o n s .  U s i n g  

Eq, ( 1 )  : 



An e x a m i n a t i o n  of Eq.. (1.2) shows t h a t  a  d i s c u s s i o n  o f  bed  

p o r o s i t y  is a c t u a l l y  a d i s c u s s i o n  of s o l i d  h o l 3  up. 

When a b e d  of p a r t i c l e s  is f l u i d i z e d  b y  a  l i q u i d ,  . t h e  

p o r o s i t y  of t h e  b e d  is p r o p o r t i o n a l  t o  t h s  l i q u i d  flow r a t e  

a n d  h a s  b e e n  e m p i r i c a l l y  c o r r e l a t e d  b y  R i c h a r d s o n  a n d  Z a k i  

w h e r e  

Ut = t e r m i n a l  free f a l l  v e l o c i t y  of t h e  p a r t i c l e ,  

n  = a f u n c t i o n  of t h e  p a r t i c l e  R e y n o l d s  number  a t  U,. 
. . 

However, i f  t h e  l i q u i d  flow is m a i n t a i n e d  a t  a  c o n s t a n t  

l e v e l ,  t h e  i n t r o d u c t i o n  of g a s  c a n  s o m e t i m e s  d e c r e a s e  t h e  

b e d  p r o s i t y .  T h i s  u n i q u e  phenomenon h a s  b e e n  t h e  s u b j e c t  

of c o n s i d e r a b l e  s t u d y .  

S t e w a r t  a n d  D a v i d s o n  [ 1 9 6 4 1  h a v e  a d v a n c e d  t h e  f o l l o w i n g  

e x p l a n a t i o n  b a s e d  o n  e x p e r i m e n t s  w i t h  0.046-zm-diam g l a s s ,  

i r o n ,  a n d  l e a d  b e a d s  i n  a 0,635-cm x 6,.35-zm t w o - d i n e n s i o n a l  

column. A s a n ' a i r  b u b b l e  rises t h r o u g h  the w a t e r - f l u i d i z e d  

bed,  it is f o l l o v e d  b y  water w h i c h  is a l m o s t  p a r t i c l e - f r e e ,  

They  d e s c r i b e d  t h i s  water a s  a wake a n d  a s s u m e d  t h a t  i t  

t r a v e l e d  a t  a v e l o c i t y  s imi l a r  to  t h a  b u b b l e ,  v e l o c i t y ,  which  

may h e  much g r e a t e r  t h a n  t h e  a v e r a g e  l i q u i d  v e l o c i t y .  F o r  

t h e  same s u p e r f i c i a l  l i q u i d  v e l o c i t y ,  t h e  a c t u a l  l i q u i d  

v e l o c i t y  i n  t h e  l i q u i d  f l u i d i z e d  p h a s e  i s  t h e r e f o r e  r e d u c e d  

a n d  t h e  b e d  p o r o s i t y  d e c r e a s e s  i n  t h e  manner  i n d i c a t e d  b y  

Eq. (13),. 
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E f r e m o v  a n d  V a k h r u s h e v .  [ 1 9 7 0 ] ,  u s i n g  . t h e  s y s t e m  

d e s c r i b e d  ear l ier ,  f o u n d  t h a t  t h e  bed p o r o s i t y  d e c r e a s e d  

w i t h  i n c r e a s i n g  g a s  a n d  d e c r e a s i n g  l i q u i d  f l o w  r a t e s  i n  b e d s  

of 0.61-mm-diam g l a s s  s p h e r e s ,  The e f f e c t  o f  l i q u i 3  f l o w  

r a t e s  was o b s e r v e d  t o  b e  t h e  same, i n  b e d s  of 2.15-rnm g l a s s  

s p h e r e s ;  h o w e v e r  g a s  flow r a t e s  had  e s s e n t i a l l y  n o  e f f e c t  o n  

t h e  b e d  p o r o s i t y ,  T h e s e  r e s u l t s  wera f o u n 3  t o  b e  i n  good  

a g r e e m e n t  w i t h  t h e  data of O s t e t c j a a r d  a n 3  T h i e s e n  [ 1966 1, 

R i g b y  a n d  C a p e s  C 1 9 7 0 j  r e p o r t e d  s i m i l a r  r e s u l t s  u s i n g  

t h r e e  s izes  of g l a s s  b e a d s  (0 -29 ,  0 - 4 7 ,  s n d  0.775 m m  d i a m )  

i n  a 10-cm-diam ' c o l u m n .  They d e f i n e 3  a n o t h e r  volume 

f r a c t i o n ,  E , a s  t h e  f r a c t i o n a l  b e d  vo lume  o c c u p i e d  b y  
W 

b u b b l e  w a k e s  a n d  s t u d i e d  t h e  r a t i o  E / E  . T h i s  r a t i o  was  
W G- 

d i r e c t l y  p r o p o r t i o n a l  t o  t h e  p a r t i c l e  d i a m e t e r  and  t h e  

l i q u i d  f l o w  r a t e  b u t  i n v e r s e l y  p r o p o r t i o n a l  t o  t h 2  gas 

b u b b l e  d i a m e t e r  a n d  g a s  flow rate ,  From 3 p h o t o g r a p h i c  

s t u d y  o f  t h e  0,775-mm p a r t i c l e s  i n  a t w o - 3 i m e n s i o n a l  co lumn 

(15 x 45 x 0.7 cm), t h e y  a l s o  c o n c l u 3 e d  t h s t  t h e  c o n t r a c t i o n  

of a  l i q u i d  f l u i d i z e d  l e d  upon i n j e c t i o n  of a g a s  i2s caused 

b y  t h e  p r e s e n c e  o f  w a k e s  a n d -  t h a t  these wakes c n n s i s t  o f  a 

s t a b l e  p o r t i o n  c a r r i e d  w i t h  t h e  b u b b l e s  ss  well a s  v o r t i c e s  

s h e d  b y  t h e  b u b b l e s ,  

O s t e r g a a r d  a n d  U i c h e l s e n  [ 1 9 6 8 1 ,  u s i n g  . t h e  s y s t e m  

d e s c r i b e d  p r e v i o u s l y ,  f o u n d  bed  p o r o s i t y  t 0 be s t . r o n g 1  y 

a f f e c t e d  b y  p a r t i c l e  s i z e ,  T h e i r  r e s u l t s  showed t h a t  t h e  

p o r o s i t y  of a bed of 6-mm g l a s s  s p h e r e s  was  p r o p o r t i o n a l  t o  

b o t h  l i q u i d  a n d  g a s  flow r a t e s  f o r  s s u p e r f i c i a l  g a s  
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v e l o c l t y  l e s s  t h a n  55 c o / s e c .  A t  h i g h e r  g a s  v e l o c i t i e s ,  g a s  

s l u g s  f o r m e d  w h i c h  i n c r e a s e d  t h e '  bu bb ' l e -  r i s e  v e l o c i t y  a n d  

d e c r e a . s e d '  t h e  b e d  p o r o s i t y -  I n  b e d s  o f  3 - m m  p a r t i c l e s ,  f l o w  

c h a n g e d  from a b u b b i e  b r e a k u p  r e g i m e  f o r  h i g h  l i q u i d  flow 

r a t e s  a n d  low.  . g a s  . f l o w  r a t e s  t o  a  b u b b l e - c o a l e s c e n c e  r e g i m e  

f . o r  h i g h  g a s ' f l o v  r a t e s . ,  T h e y  o . b s e r v e d  t h a t ,  a s  t h e  l i q u i d  
. . 

v e l o c i t y  w a s .  r e d u c o d ,  t h e  t r a n s i t i o n  from t h e  b u b b l e  b r e a k u p  

r e g i m e  t o  t h e  . . .  c o a ' l e s c e n c e  r e g i m e  t o o k  p l a c e  a t  l o w e r  g a s  

v e l o c i t i e s ;  . f i n a l l y ,  a t  v e r y  low l i q u i d  v e l : o c i t i e s ,  

c o a l e s c e n c e  o c c u r r e d  a t  a l l  g a s  v e l o c i t i e s .  D u r i n g  

o p e r a t i o n  i n  t h e  b u b b l e  b r e a k u p  r e g i m e ,  t h e  bed p o r o s i t y  

i n c r e a s e d  w i t h  i n c r e a s i n g  g a s  v e l ~ c i t p ;  however ,  d u r i n g  

o p e r a t i o n  i n  t h e  c o a l e s c e n c e  r e g i m e , '  t h e  bed p o r o s i t y  

d e c r e a s e d  w i t h  i n z r e a s i h g  g a s '  v e l o c i t y .  Thus ,  i n  b e d s  o f  

1-mn p a r t i c l e s .  w h e r e  c o a l e s c e n c e  o c c u r r e d  e v e n  a t  low g a s  

. f l o w  r a t e s ,  t h e  b a i  p o r o s i t y  d e c r e a s e d  .wi th  i n c r e a s i n g  g a s  

v e l o c i t y ,  

D a k s h i n a m u r t y  e t  a l ,  [ 1 9 7 1 1  s t u d i e i i  t h o  e f f e c t s  o f  

d p a r t - j c l e  size, , a n d  d e n s i t y ,  l i q u i 3 - g a s  i n t e r f a c i a l  

t e n s i o n ,  a n d  f l u i d  f l o w  r a t e s  on b e 3  p o r o s i t y  i n  a  

5.6-cm-diam column. They o b s e r v e d  a .  r e d u c t i o n  i n  b e d  

p o r o s i t y  upon i n j e c t i o n  o f  a i r .  i n t o  l i q u i i  f l u i d i z e d ,  b e d s  o f  

0.. 13-cm r o c k  wool  s h o t  , a n d  0.33-cm g l a s s  b e a d s  i n  w a t e r  a n d  

beds of 0.106- a n d  0.22-cm s a n d  p a r t i c l e s  i n  w a t e r ,  T.hese 

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

r e g i m e ,  F o r  s y . s t e m s  o p e r a t i n g  i n  t h a  b u b b l e  b r e a . k u p  reg ime . .  

(0-49-cm a n d  0,'68-cm g l a s s ' h e a d s  i n  b o t h  w a t e r  a n d  k e r o s e n j e ,  



0.3-cm i r o n .  s h o t  i n  b o t h  w a t e r  a n d  k e r o s e n e ,  :and t h e  a b o v e  
. . 

r o c k  wool  s h o t  a n d  g l a s s  . b e a d s  i n  . k e r o s e n e )  , t h e  b e d  

p o r o s i t y  i n c r e a s e d  1111th i n c r e a s i n g  , g a s  f l o w  r a t e .  They  

., c o r r e l a t e d  t h e i r  . resu l t s  a s  f o l l o w s :  

f o r  Ret > 500, 

f o r  Rc+ c ,  40n, 

w h e r e  

R e t  = R e y n o l d s  number  = pLLJtdp/" , 

p~ 
= l i q u i d  v i s c o s i t y .  

I n  a Later p u b l i c a t i o n  [ D a k s h i n a m u r t y  e t  3l., 19721 ,  t h e s e  

i n v e s t i g a t o r s  c h a n g e d  t h e  coefficient i n  E q .  ( 1 4 )  f r om 2.65 

t o  2.85. They c l a i m e d  t h a t  t h e  p o r o s i t y  c a n  b e  e s t i m a t e d  

w i t h  a n  a v e r a g e  d e v i a t i o n  b e t w e e n  3.7 a n 1  5.6% b y  using E q s .  

( 1 4 )  a n d  ( 1 5 ) .  

B r u c e  a n d  R e v e l - C h i o n  [ 1 9 7 4 1  t e s t e d  E q s .  (14 )  a n 3  (15) 

f o r  2- , 4- , 6- , a n d  8-mm-3iam g l a s s  s p h e r e s  i n  a 

4.63-cm-diam column.  T h e y  c o n c l u d e d  t h a t  t h e  c o r r e l a t i o n s  

of D a k s h i n a m u r t y  were l i m i t e d  t o  g a s  f l o w  r a t e s  o f  l e s s  t h a n  

7 .5  cm/sec. I n  a d d i t i o n ,  t h e y  o b s e r v e d  t h a t  c o n t r a c t i o n  o f  

t h e  b e d  upon i n j e c t i o n  of  a  g a s  o c c u r r e d  o n l y  when t h e  

2-mm-diam p a r t i c l e s  were u s e d  a n d  when t h e  l i q u i d  v e l o c i t y  

was  l e s s  t h a n  1 4  cm/sec, 



B h a t i a  et  al. [ 19721,  i n  a  comment upon t h e  p a p e r  b y  

D a k s h i n a m u r t y  e t  a l ,  [ 1971  1, - ' r e p o r t e d  bed  p o r o s i t y  

e x p e r i m e n t s  i n  a 5.08-cm-diam c o l u m n  u s i n g  1 - m m  g l a s s  bead.s 

a n d  l - m m  T e f l o n - c o a t e d  g l a s s  b e a d s .  A t  e a c h  l i q u i d  v e l o c i t y  

used ,  t h e  b e d s  o f  c l e a n  g l a s s  b e a d s  c o n t r a c t e d  w i t h  t h e  

i n j e c t i o n  of gas, w h e r e a s  t h e  b e d s  of T a f l o n - c o a t e d  b e a d s  

expanded .  They e x p l a i n  t h e s e  r e s u l t s  i n  t2rms o f  t h e  Itwork 

o f  a d h e s i o n ,  l1 WSLV : 

- 
W s ~ v  - OLV 

(1 + cos 0 )  , 

w h e r e  

w s ~ v  = t h e  e n e r g y  t h a t  must  b e  e x p e n l e d  p a r  

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

a n d  a l i q u i d  p h a s e  i n  t h e  p r e s e n c e  of a g a s ,  

0 = c o n t a c t  a n g l e  of t h e  l i q u i d  o n  t h e  s o i i d  

s u r f a c e  i n  t h e  p r e s e n c e  of t h e  g a s .  

Thus ,  t h e  i n c r e a s e  o f  O from 0 f o r  y l a s s  t o  a l m o s t  IT 

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

cosO a n d  h e n c e  W ,.LVe T h e r e f o r e ,  bed e x p l n s i o n ,  i n s t e a d  o f  

a n  e x p e c t e d  c o n t r a c t i o n ,  may o c c u r  u p o n  i n t r o d u c t i o n  o f  g a s  

f l o w ,  

U s i n g  t h e i r  p r e v i o u s l y  d e s c r i b e d  s y s t e m ,  K i m  e t  a l ,  

[I9721 c o n c l u d e d  t h a t  a c r i t i c a l  p a r t i c l e  s i z e  e x i s t e d  w h i c h  

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

b u b b l e  c o a l e s c e n c e  o r  b u b b l e  b r e a k u p .  F o r  p a r t i c l e s  h a v i n g  

a  d e n s i t y  s i m i l a r  t o  g l a s s  (2.5 g /cm3) ,  t h i s  c r i t i c a l  s i z e  

was  a 'bout  2..S mm, I n  a  l a t e r  p a p e r  [ K i m  e t  a l . ,  19751,  t h e y  
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r e p o r t  . r e s u l t s  u s i n g  t h e  .same e g u i p m e n t  w i t h  v a r i o u s  

s o l u t i o n s  t o  t e s t  t h e  e f fec ts  o f  l i q u i d  v i s c o s i t y  a n d  

s u r f a z e  t e n s i o n ,  From a n  a n a l y s i s  of  l i t e r a t u r e  and t h e i r  

d a t a ,  t h e y  f o u n 3  t h a t  s o l i d s  h a v i n g  a  minimum f l u i d i z i n g  

v e l o c i t y  i n  the l i q u i d  p h a s e  a l o n e  o f  less t h a n  1-28  cm/sec 

i n i t i a l l y  c o n t r a c t e d  u p o n  i n j e c t i o n  o f  g a s  i n t o  t h e  bed  b u t  

e x p a n d e d  o t h e r v i s e ,  A n o t a b l e  e x c e p t i o n  t o  t h i s  was t h e  

r e s u l t s  o f  B h a t i a  et aL. [ 1 9 7  1.. T u n  corsc l la t i sns  brt! 

p r e s e n t e d  for t h e  bed p o r o s i t y ,  d e p e n d i n g  on whether t h e  b e d  

i n i t i a l l y  e x p a n d s  o r  c o n t r a c t s  upon i n t r o d u c t i o n  o f  t h e  g a s  

phase . .  The c o r r e l a t i o n s ,  i n  terms o f  t h e  Weber a n d  F r o u d e  

numbers ,  h a v e  s t a n 3 a r d  e r r o r s  o f  estimate e q u a l  t o  0,040, 

U s i n g  c o n t i n u i t y  c o n s i d e r a t i o n s ,  E p s t e i n  [ 19761 showed 

t h a t  t h e  i n i t a l  c o n t r a c t i o n  o r  e x p a n s i o n  o f  a  l i q u i d  

f l u i d i z e d  bed upon i n t r o d u c t i o n  o f  g a s  c ~ u l d  be  p r e d i c t e n  hy 

t h e  fol lo'wing: 

w h e r e  

y = c r i t e r i a  f o r  e x p a n s i o n  q r  c o n t r a c t i o n  of bed upon 

i n j e c t i o n  of g a s ,  

K = r a t i o  o f  wake volume t o  b u b b l e  vo lume,  

v = r e l a t i v g  s l i p  v e l o c i t y  b e t w e e n  g a s  a n d  l i q u i d .  
S 

A p o s i t i v e  v a l u e  of y s i g n i f i e s  a  bed e x p a n s i o n ,  w h i l e  a  

n e g a t i v e  v a l u e  d e n o t e s  c o n t r a c t i o n .  An estimate o f  K for 

zero gas h o l d u p  is  o b t a i n e d  from: 
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F o r  b u b b l y  f l o w , -  t h e  s l i p  v e l o c i t y ,  is  t h e  r i s i n g  b u b b l e  

v e l o c i t y ,  a s  d e t a r m i n e d  / e x p e r i m e n t a l l y ,  w h i l e  t h e  f o l l o w i n g  
- 

is u s e d  i n  s l u g  flow:.-. 

where  , 

D, = c o l u m n  d i a m e t e r .  

E p s t e i n  a p p l i e d  Eq, (17) t o  t h e  d a t a  o f  B h a t i a  and E p s t e i n  - 

[ 19741 a n d  c o r r e c t l y  m a t c h e d  t h e  e x p e r i m e n t a l  r e s u l t s  i n  a l l  

o f  t h e  31 r u n s  c o n d u c t e d .  

Razumov e t  a l ,  1 1 9 7 3 1  m e a s u r e d  t h e  s o l i d  h o l d u p  i n  a  

30-cm-diam co lumn u s i n g  a  c a p a c i t a n c e  p r o b e .  F o r  t h e s e  

m e a s u r e m e n t s  a wide  s i z e  d i s t r i b u t i o n  o f  q u a r t z  s a n d  w i t h -  a n  

e q u i v a  l e n t  mean d i a m e t e r  of 0.82- m m  was f l u i d i z e d  by a i r  a n d  

w a t e r .  T h e i r .  d a t a .  y i e l d e d  t h e  f o l l o w i n g  d i m e n s i o n a l  

c o r r e i a t  i o n :  

S a a d  et. a l .  [ 1 9 7 5 )  f l u i d i z e d  6.2-mm a l u m i n a  b e a l s  b y  

a i r  ' a n d  w a t e r  i n  a 7,62-cm-diam column a n d  f o u n d  t h a t  t h e  

bed  p o r o s i t y  i n c r e a s e d  f o r  b o t h  i n c r e a s i n g  l i q u i d  a n d  g a s  

f l o w  rates. However, B u r c k  e t  al .  [ 1 9 7 5 1  u s e d  t h e  same 

s y s t e m  a n d  f o u n d  t h e .  bed  p o r o s i t y  t o  be  i n d e p e n d e n t  of g a s  

. f l o w  r a t e ,  I n  a d d i t i o n ,  r e s u l t s  o b t a i n e d  b y  Burck u s i n g  

6.3-mm p l e x i g l a s s  and 1-9-mm a l u m i n a  b e a d s  l e d  him t o  

c o n c l u d e  t h a t  t h e a  b e d  p o r o s i t y  was i n v e r s e l y  p r o p o r t i o n a l  t o  

t h e  p a r t i c l e  d e n s i t y *  
,' 



24 

Bloxom e t  a l ,  [ I 9 7 5 1  combined  t h e i r  d a t a  o b t a i n e d  f o r  

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

o b t a i n e d  by K h o s r o w s h a h i  e t  a l ,  [ 19753,  who u s e d  t h e  same  

s y s t e m  w i t h  1-9-ram a n d  6-2-mm a l u m i n a  b e a d s ,  a n d  f o u n d  t h e  

f o l l o w i n g  c o r r e l a t i o n :  

w h e r e  
2 

? C  = rroude number = U /gdp , 
3 2 

Ga = t i a l i l e o  number  = d P g/vL . 
P L 

Bloxom a l s o  a b s t r a c t e d  more t h a n  '1200' p o i n t s  f rom t h e  

l i t e r a t u r e  a n d , .  s f t e r , c o m b i n i n g  a l l  t h e  d a t a ,  o b t a i n e d  t h e  

f o l l o w i n g  c o r r e l a t i o n :  

~ i q u i d  rl~,ola,up - 
Razumov et  al, [ 1 9 7 3  ] s t u d i e 3  l i q u i d  h o l d u p  i n  a 

9-cm-diam column using s a n d  a n d  s l a g  b e a d s  f o r  t h a  s o l i d  

p h a s e ,  w i t h  the a v e r a g e  d i a m e t e r  r a n g i n g  f r o m  0.57 t o  1.275 

mm.. T h e  method  u s e d  was s i m u l t a n e o u s  s t o p , p a g e  of a l l  f l o w s .  

 his r e q u i r e d  t h a t  t h e  s o l i d  p h a s e  b e  e v e n l y  a n d  c o m p l e t e l y  

d , i r t r i b u t e d  o v e r  t h e  e n t i r e  c o l u m n  p r i o r  t o  f l o w  s t o p p a g e .  

T h e i r  r e s u l t s  y i e l d e d  t h e  f o l l o w i n g  c o r r e l a t i o n :  

w h e r e  
- 
d  = a v e r a g e  p a r t i c l e  d i a m e t e r ,  cm, 
P 



1  < U < 4 cm/sec8 = L -  

1 < U < 5 cm/sec- = G =  

T h e  d i f f e r e n c e  b e t w e e n  t h e  e x p e r i m e n t a l  d a t a  a n d  t h e  v a l u e s  

c a l c u l a t e d  by Eq .  (23) d i d  n o t  e x c e e d  10%. 

M u k h e r j e e  e t  a l . ,  [ 1 9 7 4 1  m e a s u r e d  l i q u i d  h o l d u p  i n .  a 

5.2-cm-diam co lumn u s i n g  t h e  method b a s e d  on d e t e r m i n a t i o n  

o f  t h e  p r e s s u r e  d r o p  o v e r  t h e  bed.  P a r t i c l e s  o f  f o u r  s i z e s ,  

0.287, 1.4, 2 -  8, a n d  4.12 mm w i t h  ' i e n s i t i e s  o f  2 - 9 2 ,  2.86, 

2.92, a n d  2.78 g/cmJ r e s p e c t i v e l y ,  were u s e d  3s t h e  s o l i d  

phase .  L i q u i d  h o l d u p  was f o u n d  t o  i n c r e a s e  u i t h  i n c r e a s i n g  

l i q u i d  v e l o c i t y  a n d  d e c r e a s i n g  g a s  v e l o c i t y .  A t  t h e  same  

time, l i q u i d  h o l d u p  d e c r e a s e d  w i t h  a n  i n c r e a s e  i n  p a r t i c l e  

s i z e  u n t i l  it r e a c h e d  a c r i t i c a l  v a l u e  (2.8 m m )  beyond which  

it i n c r e a s e d  w i t h  f u r t h e r  i n c r e a s e  i n  p a r t i c l e  s i z e ,  

H i c h e l s e n  a n d  O s t e r g a a r d  [ 19701 m e a s u r e d  l i q u i d  h o l d u p  

i . n  b e d s  of 1- 3- , a n d  6-mm-diam g l a s s  s p h e r e s  i n  a  

15-cm-diam co lumn u s i n g  a r a d i o a c t i v e  trsser. They f o u n d  

t h a t  t h e  l i q u i d  h o l d u p  i n c r e a s e d  w i t h  i n c r e a s e d  l i q u i d  flow 

rate, d e c r e a s e d  g a s  flow r a t e ,  and  d e c r e a s e d  p a r t i c l e  s i z e .  

T h e  same i n v e s t i g a t o r s  [ O s t e r g a a r 3  and H i z h e l s e n ,  1968  ] . 

f o u n d  s i m i l a r  r e s u l t s  i n  a 21.6-cm-diam co lumn f o r  b e d s  o f  

0.25- , 1- , a n d  6-mm g l a s s  s p h e r e s .  

K i m  e t  a l -  [I9721 s t u d i e d  l i q u i l  h o l d u p  i n  t h e i r  

p r e v i o u s l y  d e s c r i b e d  s y s t e m  u s i n g  t h e  p r e s s u r e  d r o p  o v e r  t h e  

b e d  a n d  t h e  bed h e i g h t  t o  c a l c u l a t e  t h e  l i q u i d  h o l d u p ,  The  

s o l i d  p h a s e  was  e i t h e r  6-mm g l a s s  b e a d s  o r  2.6-mm i r r e g u l a r  

g r a v e l .  They o b s e r v e d  t h a t  t h e  l i q u i d  h o l l u p  i n c r e a s e 3  u i t h  

-. 
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i n c r e a s i n g  g a s  a n d  l i q u i d  v e l o c i t y ,  a n d  t h a t  i t  was g r e a t e r  

i n  t h e  b e d  of g r a v e l  t h a n  i n  t h e  b e d  o f  g l a s s  beads .  Under  

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

p r e s e n c e  of s o l i d s  r e d u c e d  t h e  l i q u i d  h ~ l d u p ,  a s  compared  

w i t h  a  b u b b l e  zo lumn,  I n  a r e l a t e d  s t u d y  [ K i m  e t  a l .  , 
19751, t h e  i n v e s t i g a t o r s  f o u n d  t h a t  t h e  l i q u i d  h o l d u p  

i n c r e a s e d  w i t h  v i s c o s i t y ,  t h e  e f fec t  b e i n g  m o r e  marked  a s  

t h e  p a r t i c l e  s i z e  d e c r e a s e d ,  The l i q u i d  h o l d u p  d e c r e a s e d  

with i n c r e a s i u g  s u r f a c e  t e n s i o n  ( 4 0  t o  73 d y n e s / c m ) ,  i n  b e d s  

of 1 - m m  g l a s s  b e a d s ,  b u t  was p r o p o r t i o n a l  t o  t h e  s u r f a c e  

t e n s i o n  i n  b e d s  of  2-6-mm g r a v e l .  T h e  f o l l o w i n g  

d i  m & s i o n l e s s  c o r r e l a t i o n  was o b t a i n e d :  -- . . 

- 
EL = 1.. 504 F r  0 . 2 3 4  Fr -0.086 Re -0.082 We0.092 

L G L 9 (24 

w h e r e  

2-n n Re = R e y n o l d s  number  = U dp plv. 

We = Weber number  = U ~ 1 % ~  , 
G 

v = g e n e r a l i z e d  v i s c , o s i t y  c o n s t a n t  = k8"-l # 

k = f l u i d  c o n s i s t e n c y  i 'ndex,  

s t a n d a r d  e r r o r  of ' e s t i m a t e  = 0,039.. 

I n  a c o m p a r i s o n  of Eqs, (24) and  (23), K i m  f o u n d  t h a t  t h e  

c o r r e l a t i o n  o f  Razumov , s l i g h t l y  u n d e r e s t i m a t e s  t h e  l i q u i d  

h o l d u p ,  However, it s h o u l d  be  n o t e d  t h a t  E .  (23) wa,s 

d e r i v e d  from e x p e r i m e n t s  i n  which t h e  o n l y  l i q u i d  p h a s e  u s e d  

was w a t e r ,  



2.7 

Bloxom e t  ' a l ,  [ 1 9 7 5 1 ,  u s i n g  t h e  s y s t e m  d e s c r i b e d  

p r e v i o u s l y ,  f o u n i  l i q u i d  h o l d u p  t o  b e  d i r e c t l y  p r o p o r t i o n a l  

t o  t h e  l i q u i d  v i s c o s i t y  a n d  v e l o c i t y . '  They o b t a i n e d  t h e  

f o l l o w i n g  d i m e n s i o n a l  c o r r e l a t i o n :  

where  t h e  v e l o c i t i e s  are i n  cm/sec a n d  t h e  d e n s i t i e s  a r e  i n  

g/cmJ, They were u n s u c c e s s f u l  i n  f i n l i n g  a  c o r r e l a t i o n  

which combined  t h e i r  own d a t a  w i t h  d s t a  f r o m  t h e  l i t e r a t u r e .  

Minimum F l u i d i z a t i o n  Velocities - - " , " "  ---------c-- --------- 
Wen a n d  Yu 111966 ] c o m b i n e d  e x p e r i m e n t a l  a n d  l i t e r a t u r e  

d a t a  ' o n  t u o - p h a s e  f l u i d i z e d  b e d s  and a r r i v e d  a t  t h e  

f o l l o w i n g  c o r r e l a t i o n ,  u  h i c h  i s  a p p l i c a b l e  t o  b o t h  l i q u i d  

a n d  g a s  f l u i d i z e d  beds: 

w h e r e  

B u r c k  e t  a l .  ~ 1 9 7 5 1 ,  i n  t h e i r  s y s t s m  d e s c r i b e d  

p r e v i o u s l y ,  p r e s e n t e d  t h e  minimum f l u i 3 i z a t i o n  v e l o c i t i e s  

f o r  t h r e e - p h a s e  f l u i d i z e d  b e d s  a s  a  f u n c t i o n  of. p a c k i n g  a n d  

i n i t i a l  b e d  h e i g h t ,  T h e s e  r e s u l t s  a r e  shown i n  F i g ,  3, I t  

c a n  b e  s e e n  t h a t  ULtmf d e c r e a s e d  w i t h  i n c r e a s i n g  g a s  f l o w  

r a t e ,  p a r t i c l e  s i z e ,  a n d  p a r t i c l e  d e n s i t y :  The d i f f e r e n c e s  

d u e  t o  i n i t i a l  b e 3  h e i g h t  were e x p l a i n e d  a s  e n d  e f f e c t s  
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GAS VELOCITY, UGmf (cm/sec) 

5 

F i g u r e  3.. I n c i p i e n t  f l u i d i z a t i o n  v e l o c i t i e s  a s  a 
f u n c t i o n  of  p a c k i n g  and i n i t i a l  b e d  height.. 

1 I I 
S ta t ic  Packed Bed Height 

-8+12 - 4 +3 6.35 mm 
Mesh ' Mesh Plexiglas 

Alumina Alumina 9eods 

- 0 22 cm 2 2 c m  V 26 cm 
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s i n c e  t h e  g a s  a n d  l i q u i d  d i s t r i b u t o r s  were  s e p a r a t e 3  by a  

d i s t a n c e  o f  3.8 cm, 

U s i n g  4.6-mm g l a s s  s p h e r e s  s n d  a q u e o u s  g l y c e r o l  

s o l u t i o n s  i n  a  7-62-cm-diam co lumn,  Bloxom e t  a l .  [ 1 9 7 5 ] , ,  

f o u n d  t h a t ,  fo r  a g i v e n  g a s  v e l o c i t y ,  t h e  minimum l i q u i d  

f l u i d i z a t i o n  v e l o c i t y  d e c r e a s e d  a s  t h e  l i q u i d  v i s c o s i t y  

i n c r e a s e d , .  Bloxom e t  a l .  p r e s e n t e d  t h e i r  r e s u l t s  b a s e d  o n  

a c o m p u t e r  a n a l y s i s  of t h e i r  p r e s s u r e  d r o p - v e r s u s - l i q u i d  

v e l o c i t y  d a t a ,  However, B e g o v i c h  [ I 9 7 8 1  compared  t h e  

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

minimum f l u i d i z a t i o n  v e l o c i t i e s  o b t l i n e d  b y  t h e  c o m p u t e r  

method were t o o  h i g h ,  The  c o r r e c t e d  r e s u l t s  a r e  shown i n  

F i g .  4. The c o n c l u s i o n s  r e p o r t e d  by Bloxom e t  a l .  h a v e  

n o t  b e e n  a l t e r e d ,  F o r  a g i v e n  g a s  v e l o c i t y ,  t h e  minimum 

l i q u i d  f l u i d i z a t i o n  v e l o c i t y  d e c r e a s e d  a s  t h e  l i q u i d  

v i s c o s i t y  i n c r e a s e d ;  however ,  t h e  i n f l u e n c e  of t h e  l i q u i d  

v i s c o s i t y  a p p e a r e d  t o  d e c r e a s e  f o r  t h e  h i g h e r  v i s c o s i t i e s .  

Also ,  t h e  g a s  v e l o c i t y  d i d  n o t  a p p r e c i a b l y  a f f e c t  t h e  

minimum l i q u i d  f l u i d i z a t i o n  v e l o c i t y  f o r  t h e  more v i s c o u s  

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



F i g u r e  4. Effect of l i q u i d  v i s c o s i t y o n  t h e  
minimum f l u i d i z a t i o n  v'iilocities. 
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CHAPTER 4 

EXPERIMENTAL 

E x p e r i m e n t a l  A v v a r a t u s  

The e x p e r i m e n t a l  a p p a r a t u s  shown i n  F i g .  5  was l o c a t e d  
/ .- 

i n  L a b o r a t o r y  38 o f  B u i l d i n g  US05 a t  t h e  Oak R i d g e  N a t i o n a l  

L a b o r a t o r y .  v a r i o u s  s o l i d s  were f l u i d i z e d  by a i r  a n d  - l i q u i d  

i n  e i t h e r  a  '7.,62- o r  a  1S,2-cm-ID p l e x i g l a s s  column.  

L i q u i d  was pumped from o n e  o r  b ~ t h  5 5 - g a l  f e e d  t a n k s  . b y  

c e n t r i f u g a l  pumps t h r o u g h  a n  ' a p p r o p r i a t e  r o t a m e t e r  t o  t h e  

b o t t o m  of o n e  o f  t h e  two c o l u m n s  which  were. c o n n e c t e d  i n  

p a r a l l e l -  P r o = e s s  a i r  w a s  f e d  t h r o u g h  t h e  d e s i r e d  r o t a m e t e r  ' . 

t o  t h e  s i d e  of t h e  f l u i d  d i s t r i b u t a r  t h r o u g h  two 

6.35-mm-diam c h a n n e l s  f o r m i n g  a  c r o s s  and t h e n  p a s s e d  upward  

i n t o  t h e  co lumn t h r o u g h  s e v e n t e e n  1.59-mm-diam h o l e s .  

A p p r o x i m a t e l y  t h i r t y - s i x  1,. 59-mm-diam h o l e s  were d r i l l e d  

e n t i r e l y  t h r o u g h  t h e  d i s t r i b u t o r ,  a s  shown i n  F i g -  6, i n  , 

e a c h  q u a d r a n t  ( b e t w e e n  c r o s s  a r m s )  t o  a l l o w  l i q u i d  t o  e n t e r  

t h e  bed. Thus ,  t h e  gas a n d  l i q u i d .  p h a s e s  were i n t i m a t e l y  

mixed a t  t h e  t o p  o f  t h i s  f l u i d  d i s t r i b u t o r ,  w h i c h  a l s o  a c t e d  

a s  t h e  p a c k i n g  s u p p o r t ,  The  a i r  was v e n t e d  t o  t h e  

a t m o s p h e r e ,  w h i l e  t h e  w a t e r  e x i t e d  t h r ~ u g h  a  g l a s s  t ee  a n d  

r e t u r n e d  t o  t h e  f e z d  t a n k s .  A wire-mesh s c r e e n  a c r o s s  t h e  

g l a s s  t e e  p r e v e n t e d  s o l i d s  from f l ~ w i n g  o u t ' o f  t h e  column,  

T h e  p h y s i c a l  c h a r a z t e r i s t i c s  of t h e  s o l i d s  a n d  t h e  r a n g e  o f  

e x p e r i m e n t d l  ' c o n d i t i o n s  u s e d  i n  t h i s  s t u a y  a r e  d e t a i l e d  i n  

T a b l e s  1 a n d  2- A se r i e s  of l i q u i d  mano tae te r s  l o c a t e d  a t  
3 1 
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ADJUSTOR 

9 7 5 3 1  

F i g u r e  5, Three-phase  f l u i d i z a t i o n  and e l e c t r o c o n d u c t i v i t y  
a F p a r a t u s .  
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P i g u r e  6, Air-water fluids d i s t r i b u t o r  and bed  s u ~ p c r t ,  



T a b l e  1, P h y s i c a l  c h a r a c t e r i s t i c s  of s o l i d  beads  
u s e d  i n  t h r e e - p h a s e  f l u i d i z a t i o n  s t u d i e s  

_ _ - - - - - - - - _ I - - - - - - - -  --- 
Dia'mete t D e n s i t y  

S o l i d  .(cm) (g/cm3) 

Glass 1 0 . 6 2  2., 20 

P l e x i g l a s s  0 - 6 3  1, 17 

Alumina 0 . 6 2  1,99 

'Used o n l y  i n  minimum f l l a i d i z a t i o n  experimcnt=io  

T a b l e  2, Range .of e x p e r i m e n t a l  c o n d i t i o n s  used  i n  
t h r c c - p h a s e  f l u i d i z a l i u ~ ~  studies 

S u p e r f i c i a l  g a s  v e l o c i t y ,  UG , cm/sec 0  - 1 7 . 3  

s u p e r f i c i a l  l i q u i d  v e l o c i t y ,  UL, cm/sec 0  - 12.0 

Column d i a m e t e r ,  D , ,  cm 7 - 6 2 , ,  1 5 . 2  

I n i t i a l  b e d  h e i g h t ,  Ho, cm 2 2  - 4 5  



9-cm i n t e r v a l s  (8-cm i n t e r v a l s  for t h e  1 5.2-cm-ID co lumn)  

a l o n g  t h e  co lumn . w a l l  p r o v i d . e d  t h e  p r e s s u r e  g r a d i e n t  i n  t h e  

column, 

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

a p p r o x i m . a t e l y  1-5 cm2, were a t t a c h e d  1800 a p a r t  o n  t h e  

i n s i d e  of a  movable  p l e x i g l a s s  r i n g ,  The r i n g ,  w h i c h  h a d  a  

r a d i a l  t h i c k o e s s  o f  4.7. no and  an a x i a l  w i d t h  of 19  am, was 

l o w e r e d  o r  r a i s e d  by two 3i2-mm-OD s t a i n l e s s  s tee l .  t u b e s  

t h r e a 9 e d  i n t o  t h e  r i n g ,  I n s u l a t e d  wires wer.e p a s s e d  t h r o u g h  

t h e .  t u b i n g  a n d  s o l d e r e d  t o  t h e  e l e c t r o d e s .  T h e s e  wires were 

t h e n  c o n n e c t e i  by c o a x i a l  c a b l e  t o  a R a d i o m e t e r  Copenhagen  

Type 2DM2e c o n l u c t i v i t y  meter. A d i g i t a l  m i l l i v o l t m e t e r  a n d  

a r e s i s t o r - c a p a c i t o r  c i r c u i t  (15-sec time c o n s t a n t )  
. . 

c o n n e c t e d  t o  t h e  c o n d u c t i v i t y  meter p e r m i t t e d  . a  

,- t i m e - a v e r a g e d  3 i g i t a l  r e a d o u t ,  P o t a s s i u m  c h l o r i d e  was a d d e d  

t o  t h e  w a t e r  i n  t h e  f e e d  t a n k s  t o  a l l o w  r e a d i n g s  o n  t h e  

5-mmho s c a l e  of t h e  c o n d u c t i v i t y  meter. 

E x p e r i m e n t a l  Proce&g&?l;e - 
The e l e c t r i c a l  c o h d u c t i v i t y  was f i r s t  m e a s u r e d  a b o v e  

t h e  bed i n  t h e  l i q u i d  a l o n e ,  After t h e  l i q u i d  a n d  g a s  

v e l o c i t i e s  had b e e n  a d j u s t e d  t o  t h e i r  d e s i r e d  flow r a t e s , '  

t h e  l i q u i d  manomete r  h e i g h t s  were r e c o r d e d ,  Then t h e  

c o n d u c t i v i t y  b e t w e e n  a d j a c e n t  p r e s s u r e  t a p s  was a l s o  

r e c o r d e d ,  The l i q u i d  manometer  h e i g h t s  were r e c o r d e d  a 

s e c o n 3 .  time w i t h  t h e  c o n d u c t i v i t y  p r ~ b e  p o ' s i t i o n e d  i n  t h e  

m i d d l e  of t h e  bed, E q u a t i o n s  ( I ) ,  . (7) , a n d  ( 1  0) c o u l d  t h e n  
\ 
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b e  s o l v e d  t o  y i e l l  v a l u e s  f o r  e a c h  o f  t h e  t h r e e  p h a s e  

h o l d u p s  a s  a f u n c t i o n  of p o s i t i o n  i n  t h e  c ~ l u m n .  

The minimum f l u i d i z a t i o n  v e l o c i t i e s  r e q u i r e d  t o  a c h i e v e  

f l u i d i z a t i o n  were d e t e r m i n e d  from t h e  i n t e r s e c t i o n  o f  t h e  

f i x e d -  a n d  f l u i d i z e d - b e d  p r e s s u r e  d r ~ p  c u r v e s  o n  t h e  p l o t  of 

b e d  p r e s s u r e  d r o p  v e r s u s  s u p e r f i c i a l  l i q u i d  v e l o c i t y  a t  a 

c o n s t a n t  g a s  flow r a t e ,  

Runs  were numbered a c c o r d i n g  t o  t h e  s y s t e m  shown i n  

  able 3, Tkus, t . h ~  f i f t h  r u n  u c i n g  t h e  a,. G-mnl-diam g l a s s  

b e a d s  i n  t h e  7-62-sm-ID co lumn and  w a t e r  w i t h  no  a i r  flow 

would  b e  n u m b e r e 3  G 0 5 A 1 3 -  A t w o - l e t t e r  c o d e ,  e i t h e r  I N  o r  

A B ,  was  a d d e d  t o  t h e  r u n  number t o  d i s t i n g u i s h  b e t w e e n  

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

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

bed,. r e s p e c t i v e l y ,  



T a b l e  3, S y s t e m  f o r  n u m b e r i n g  r u n s  made i n  
t h r e e - p h a s e  f l u i d i z a t i o n  s t u d i e s  

------- - ----  --I------- 

R u n s  were numbered b a s e d  o n  a  s i x - d i g i t  sys tem:  

D i g i t s  

1 T y p e  o f  p a r t i c l e :  

G l a s s ,  diam: C = 0.32 cm, G = 0,.06 cm,. K = 0.62 cm 

P l e x i g . l a s s :  P  

Alumina: A 

~ l u m i n o - s i l i c  a t e :  S 

2-3 E x p e r i m e n t  number w i t h  p a r t i c u l a r  s o l i d  i n  c o l u m n  

4 G a s  f l o w  r a t e  ( p e r c e n t  of  maximum) 

0 A SO H 

5 L i q u i d  v i s c o s i t y  (cP) 

6 c o  lnmn d i a m e t e r  (in. ) 



CHAPTER 5 

EXPERIMENTAL RESULTS 

Minimum F l u i d i z a t i o n  --- ---------- 
T h e  minimum f l u i d  f l o w  rates r e q u i r e 3  t o  a c h i q v e  

f l u i d i z a t i o n  were d e t e r m i n e d  b y  a p l o t  of t h e  p r e s s u r e  d r o p  

across t h e  bed v e r s u s  t h e  s u p e r f i c i a l  l i q u i d  v s l o c i t y  a t  a  

c o n s t a n t  g a s  flow rate-  The  flow rstes a t  which  a b r e a k  i n  

t h e  curve  o c c u r r e d  c o r r e s p o n d  t o  ' t h e  minimum f l u i d i z a t i o n  

(MP) v e l o c i t i e s -  

Effect gf c o l y w  diameter s t a t i c  kgd' h e i u h t -  T h e  

effects  of c o l u m n  d i a m e t e r  and  s t a t i c  b e d  h e i g h t  ( o r  bed  

mass) o n  t h e  BP v a l o c i t i e s  for  t h e  a i r - w a t e r - g l a s s  b e a d s  a n d  

t h e  a i r - w a t e r - p l e x i g l a s s  b e a d s  s y s t e m s  a r e  shown i n  F i g s ,  7 

a h d  8, r e s p e c t i v e l y ,  I n  each system, t h e  minimum l i q u i a  

v e l o c i t y  r e q u i r e d  t o  f l u i d i z e  t .hp bed w i t h  n o  gas p l ~ a s t !  

p r e s e n t  is  i n d i c a t e d  by t h e  a r r o w  o n  t h e  o r d i n a t e  of t h e  

p l o t  a s  c a l c u l a t e 3  from t h e  two-phase  c o r r e l a t i o n  o f  Wen a n d  

Yu [ 1,966 1. E x c ~ ~ ~ D D ~  agrccaent  b c l r v s n  t h e  c a l c u l a t e d  a n d  

i x p e r i m e n t a . 1  p o i n t s  For e a c h  s y s t e m  c a n  b e  o b s e r v e d ,  a s  was  

t h e  c a s e  f o r  e a c h  system' s t u d i e d ,  

Neither t h e  co lumn d i a m e t e r  n o r  t h e  mass of s o l i d s  

p r e s e n t  i n  t h e  co lumn a p p e a r e d  t o  h a v e  a n y  s i g n i f i c a n t  

.effect u p o n t h e  HF v e l o c i t i e s ,  A s l i g h t  dependence on 

co lumn d i a m e t e r  migh t  be i n d i c a t e d  f o r  t h e  

a i r - w a t e r - p l e x i g l a s s  b e a d s  s y s t e m ;  however ,  t h e  s m a l l  

38 
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COLUMN STATIC BED 
DlAM BED HEIGHT MASS 
(cm) (cm) (PI 

0 1 5 . 2  3 7 . 0  9 5 5 6  
A 7 . 6 2  32.1 2 1 2 0  
0 7 . 6 2  36 .3  2 3 6 4  
'.v 7 . 6 2  45 .3  2 9 9 8  

+ INDICATES Tmt CALCULATED FROM WEN AND YU 
(1966)  TWO-PHASE CORRELATION 

0 
J - 
5 

fl n 
A 

I -  
d 

- z 
I - 

GAS VELOCITY , Ug (cm/sec) 

F i g u r e  7 ,  Minimum f l u i d i z a t i o n  v e l o c i t i e s  for  t h e  
air-w a t e r - g l a s s  t e a d s .  
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2.0 - COLUMN STATIC BED - 
DlAM BED HEIGHT MASS 

0 15.2 22.0 2648 
A 7.62 40.8 1337 - 
U 7.62 27.3 910 - INDICATES Y,,' CALCULATED FROM WEN 

AND YU (1966) TWO-PHASE CORRELATION 

- 

0.5 - - 

0 I 2 3 4 

GAS VELOCITY, UG (cm/sec) 

F i g u r e  8, Minimum fluidization v e l o c i t i e s  for t h e  
a i r - w a t e r - p l e x i g l a s s  beads..  



a 1 

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

t h e  b r e a k p o i n t  i n  t h e  p r e s s u r e  d r o p v e r s u s - l i q u i d  v e l o c i t y  

c u r v e  v e r y  d i f f i c u l t  t o  d e t e r m i n e  a n d  s u b j e c t  . to  e r ro r ,  

S i n c e  f l u i d i z a t i o n  of a bed i s  a c h i e v e d  when t h e  upward 

i n e r t i a l  a n d  d r a g  forces e x e r t e d  on t h e  p a r t i c l e s  b y  t h e  

f l u i d s  e q u a l  t h e  b u o y a n t  w e i g h t  of t h e  b e d ,  s n  e f f e c t  ~f 

s t a t i c  b e d  h e i g h t  o n  t h e  IF v e l o c i t i e s  would b e  e x p e c t e d  

o n l y  i f  e n d  effects were p r e s e n t  i n  t h e  beg.  L i k e w i s e ,  o n e  

would n o t  e x p e c t  t h e  HF v e l o c i t i e s  t o  b e  a  f u n c t i o n  o f  

co lumn d i a m e t e r  u n l e s s  t h e  s i z e  of t h e  g a s  b u b b l e s  

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

o c c u r r e d . .  

E f f e c t  of p a r t i c &  s i z e  d e n s i z ~ :  HF v e l o c i t i e s  a r e  --- 
shown i n  P i g ,  9 f o r  e a c h  o f  t h e  s y s t e m s  s t u d i e d .  Note t h a t  

t h e  s m o o t h  c u r v e s  o f  F i g s ,  7 and 8 c o r r e s p o n d  t o  t h o s e  

shown i n  Fig ,  9, A s  t h e  g a s  v e l ~ c i t g  was i n c r e a s e d ,  t h e  

minimum l i q u i d  v e l o c i t y  r e q u i r e d  t o  a c h i e v e  f l u i d i z a t i o n  i n  

e a c h  of t h e '  s y s t e m s  d e c r e a s e d .  T h e  m a g n i t u d e  o f  t h i s  

d e c r e a s e - i s  c o a s i d e r a h l y  d i f f e r e n t  f ~ r  t h e  p l e x i g l a s s  b e a d s  

w i t h  t h e i r  small  s o l i d / l i q u i d  d e n s i t y  d i f f e r e n c e ,  I n  t h e i r  

two-phase  c o r r e l a t i o n ,  Wen a n d  Yu [ 19661 n o t e d  t h a t ,  t h e  PIP 

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

i n c r e s s i n g  s o l i d / l i q u i d  d e n s i t y  d i f f e r e n c e  bu't d e c r e a s e s  

w i t h  i n c r e a s i n g  f l u i d  v i s c o s i t y .  A l t h o u g h  t h e  p l e x i g l a s s  

heads have  t h e  same d i a n e t e r  a s  t h e  a l u m i n a  p a r t i c l e s  a n d  

one set of t h e  g l a s s  b e a d s ,  they h a v e  a  much s m a l l e r  



F i g u r e  9. Effect of p a r t i c l e  s i z e  and d e n s i t y  on t h e  
minimum f ' l u i d i z a - t i o n  v e l o c i t i e s , .  

I ' 



s o l i d / l i q u i d  a e n s i t y  c l i f f e r e n c e ; .  t h u s ,  t h e y  f l u i d i z e  a t  

lower v e l o c i t i e s ,  The a l u m i n a  and a l u m i n o r s i l i c a t e  b e a d s  

h a v e  a p p r o x i m a t e l y  t h , e  same  d e n s i t y ,  b u t  t h e  s m a l l e r  

d i a m e t e r  of t h e  l a t t e r  pirt3cles c a u s e s  them t o  f l u i d i z e .  a t  
. . 

l o w e r  y e l o c i t i e s .  . . 

L i k e w i s e ,  t h e  3.2-mm-dtam . g l a s s  b e a d s  f l u i d i z e  a t  lower 

v e l o c i t i e s  t h a n  1.0 t h e  U.6-mm-diam g l a s s  b e a d s ,  w h i c h  i n  

t u r n  f l u i d i z e  a t  l j u e r  v e l o c i t i e s  t h a n  d o  t h e  6-2-mm-diam 

g l a s s  b e a d s ,  It is o f  i n t e r e s t  t o  n o t e  t h a t  t h e  c u r v e s  o f  

t h e  a l u m i n a  a n d  6-2-mm-diam g l a s s  b e a d s  s t a r t  a t  e s s e n t i a l l y  

t h e  s a m e  p o i n t  f o r  ze ro  g a s  v e l o c i t y ;  h o w e v e r , ' a s  t h e  g a s '  

v e l o c i t i e s  i n c r e a s e ,  t h e y  r a p i d l y  ' d i v e r g e  u n t i l  t h e  g a s  

v e l o c i t i e s  exzeed 8 ' cn / sec .  A t  t h a t  p o i n t ,  t h e '  c u r v e  f o r  

t h e  a l u m i n a  b e a d s  m e r g e s  w i t h  t h e  c u r v e  o f  ' t h e  4.6-mm-diam 
. . 

g l a s s  b e a d s ,  

O v e r a l l  P h a s e  H o l a u ~  ---- 
The a s s u m p t i o n  of a  homogeneous  b e d  may b'e j u s t i f i e d  i n  

cases w h e r e  t h e  f l u i d  v e l o c i t i e s  ake s u f f i c i e n t l y  low t h a t  

t h e y  r e s u l t  i n  o n l y , .  s l i g h t l y  e x p a n d e d  f l u i d i z e d  beds ,  S i n c e  

t h e  c o n d u c t i v i t y  o f  t h e  bed  a n d  t h e ,  p r e s s u r e  g r a d i e n t  were 

m e a s u r e d  o v e r  , t h e  e n t i r e  co lumn l e n g t h , .  a n '  o v e r a l l ,  o r  

a v e r a g e ,  p h a s e  h o l d u p  c o u l d  b e  c a l c u l a t e d  f o r  e a c h  p h a s e  i n  

two wsys:  (a) u s i n y  t h e  c o n d u c t i v i t y  r e a d i n g  a t  t h e  c e n t e r  

of t h e -  b,ed a n d  Eqs, ( I ) ,  ( 2 ) ,  a n 9  ( 7 ) ;  and  (b)  u s i n g  t h e -  

a v e r a g e  m e a s u r e d  pressure g r a d i e n t  over t h e  co lumn t o  o b t a i n  

a n  e q u i v a l e n t  homogeneous  bed h e i g h t  and  s u b s t i t u t i n g  t h a t  



4 4  

h e i g h t  i n  Eqs, (1)-  ( 3 ,  B o t h  o f  t h e s e  m e t h o d s  a s s u m e  t h a t  

t h e  p h a s e  h o l d u p s  a r e  c o n s t a n t  o v e r  t h e  e n t i r e  bed.. 

o v e r a l l  p h a s e  h o l d u p s .  The h o l d u p s  Cam~nrisan af --,,- 
o b t a i n e d  by t h e  c o n d u c t i v i t y  a n d  p r e s s u r e  g r l d i e n t  m e t h o d s  

are  c o m p a r e d  i n  Figs . .  10-'16,. 

T h e  o v e r a l l  g a s  h o l d u p  d e t e r m i n e d  b y  e a c h  method i s  

shown i n  F ig ,  1 0  f o r  a i r - w a t e r  f l o w  o n l y  ( i - e . ,  no  s o l i d s  

p r e s e n t )  i n  b o t h  c o l u m n s .  A l e a s t - s q u a r e s  f i t  of t h e  d a t a  

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

i n t e r c e p t .  

T h e  g l a s s  a n d  p l e x i g l a s s  b e a i l s  w e r e  u s e d  i n  b o t h  . 
c o l u m n s  w i t h o u t  a n y  d i f f i c u l t y ;  however ,  t h e  c o n d u c t i v i t y  

r e a d i n g s  o b t a i n e d  u s i n g  t h e  p o r o u s  a l u m i n a  b e a 3  s, which i s  

t h e  l i k e l y  c a t a l y s t  s u p p o r t  f o r  a c o a l  l i q u e f a c t i o n  r e a c t o r ,  

h a d  t o  h e  c o r r e c t e d  by a f a c t o r  a p p r o x i m a t e l y  e q u a l  t o  t h e  

volume f r a c t i o n  of t h e  l i q u i d  r e s i d i n g  i n  t h e  i n t e r n a l  p o r e s  

of t h e  s o l i d s ,  T h i s  f a c t o r ,  w h i c h  was f o u n d  t o  v a r y  w i t h  

v a r y i n g  g a s  o r  l i q u i d  v e l o c i t i e s ,  was d e t e r m i n s d  b y  a s s u m i n g  

t h a t  t h e  l i q u i d  h o l d u p  d e s c r i b e d  b y  E q .  (7) was t h e  

e x t e r n a l  l i q u i d  h o l d u p  p l u s  t h e  i n t e r n a l  p o r e  vo lume  

f r a c t i o n  o c c u p i e d  b y  t h e  l i q u i d .  The a v e r a g e  i n t e r n a l  p o r e  

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

c o n d i t i o n s  by app1y in .g  Eq. ( 7 ) ,  a l o n g  w i t h  Eqs. ( 1 ) - ( 3 1 ,  

o v e r  t h e  9-cm i n t e r v a l s  a l o n g  t h e  z o l u m n  t h a t  b o t h  

c o n d u c t i v i t y  ' a n d  p r e s s u r e  were m e a s u r s l .  T h i s  a v e r a g e  

i n t e r n a l  p o r e  . v o l u m e  f r a c t i o n  was  t h e n  u s e d  i n  t h e  
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F i g u r e  10. Ccmpar i son  of o v e r a l l  g a s  h o l d u p s  i n  t w o  b u b b l e  
c o l u m n s  o b t a i n e d  b y  two d i f f e r e n t  m e t h o d s .  
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F i g u r e  11.. Comparison of overall  s o l i d  h o l d u p s  i n  l i q u i d  
f l u i d i z e d  b e d s  o b t a i n e d  by  t u o  d i f f e r e n t  methods 
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F i g u r e  12. Ccmparison of o v e r a l l  s o l i d  h o l d u p s  o b t a i n e d  by 
t u o  d i f f e r e n t  methods  i n  t h e  7-62-cm-ID cclumn 
u s i n g  t h e  a i r - w a t e r - g l a s s  beads,. 
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F i g u r e  13, Ccmparison of o v e r a l l  s o l i d  h o l d u p s  o b t a i n e d  by 
two d i f f e r e n t  methods  i n  t h e  15,. 2-cm-TC cclumn 
u s i n g  t h e  a i r - w a t e r - g l a s s  beads,. 
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F i g u r e  14, C c m ~ a r i s o n  of o v e r a l l  s o l i d  h o l d u p s  o b t a i n e d  by 
two d i f f e r e n t  methods  i n  t h e  7.62-cm-IO cclumn 
u s i n g  t h e  a i r - w a t e r - p l e x i g l a s s  b e a d s .  
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Figure 15, Ccmpar i son  of o v e r a l l  s o l i d  h o l d u p s  o b t a i n e d  by' 
two d i I f e r e n t  methods i n  the '15.2-em-IE cc lumn.  
u s i n g  the. a i r - w a t e r - p l e x i g l a s s  b e a d s .  
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F i g u r e  16,. C c m ~ a r i a o n  of o v e r a l l  s o l i d  h o l d u p s  o b t a i n e d  by 
two d i f f e r e n t  methods  i n  t h e  7-62-cm-IC cclumn 
u s i n g  t h e  a i r - w a t e r - a l u m i n a  b e a d s ,  
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a p p r o p r i a t e  e q u a t i o n s  t o  s o l v e  f o r  t h e  h o l d u p s  b y  b o t h  t h e  

c o n d u c t i v i t y  a n d  p r e s s u r e  g r a d i e n t  me t h d s .  

F o r  water f l u i d i z a t i o n  o n l y  ( e ,  no  g a s  p h a s e  

p r e s e n t ) ,  v a l u e s  o f  t h e  o v e r a l l  s o l i d  h o l d u p  d e t e r m i n e d  b y  

t h e  c o n d u c t i v i t y  m e t h o d  a r e  shown i n  F i g .  1 1  p l o t t e d  

a g a i n s t  v a l u e s  o b t a i n e d  b y  t h e  p r e s s u r e  g r s d i e n t  methoa.  I n  

F i g s ,  12-16, s imilar c o m p a r i s o n s  a r e  m a l e  f o r  a i r - w a t e r  

f l u i d i z a t i o n  o f  e a c h  of t h e  s y s t e m s  s t u d i e d ,  L e a s t - s g u a s ~ s  

f i t  o f  t h e s e  d a t a  a l s o  r e s u l t s  i n  l i n e s  of a p p r o x i m a t e 1  y 

u n i t y  s l o p e  a n d  zero i n t e r c e p t ,  a s  i n d i c a t e d  i n  T a b l e  4 ,  

As e x p e c t e ' d ,  d i s a g r e e m e n t  b e t w e e n  t h e  two m e t h o d s  

o c c u r s  c h i e f l y  f o r  low v a l u e s  o f  s o l i d  h o l l u p s - - t h a t  is,  . 
w h e r e  t h e  f l u i d  f l o w  ra tes  a re  h i g h  a n d  t h e  b e d  h e i g h t  is  

n o t  d i s t i n c t ,  Under  s u c h  c o n d i t i o n s ,  t h e  p r e s s u r e  g r a d i e n t  

method y i e l d s  a  s o l i d  . h o l d u p  b a s e d  on a  u n i f o r m  bed. The 

c o n d u c t i v i t y  method,  h o w e v e r ,  y i e l d s  a  s o l i d  h o l d u p  b a s e d  o n  

c o n d i t i o n s  i n  t h e  m i d d l e  of: the bed,  S i n z a  t h e '  bed  r e a l l y  

g o e s  from a f a i r l y  u n i f o r m  l o w e r  s e c t i o n  t h r o u g h  a  

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

o n l y  g a s  a n d  l i q u i d ,  t h e  s o l i d  h o l l u p  o b t a i n e d  f r o m  

m e a s u r e m e n t s  of t h e  c o n d u c t i v i t y  a t  t h e  m i d d l e  o f  t h e  b e d  i s  

l o w e r  t h a t  t h a t  o b t a i n e d  f r o m  t h e  p r e s s u r e  g r a g i e n t  mathod,  

S i n c e  t h e  h o m o g e n e o u s  b e d  mode l  h a s  b e e n  assumed  b y  

most of t h e  i n v e s t i g a t o r s  i n  t h e  l i t e r a t u r e ,  a s  h a v e  Eqs, 

, ( 1 ) - ( 3 ) ,  t h e  e f f ec t s  of s o l i d  c h a r a c t e r i s t i c s  a n d  f l u i 3  f l o w  

r a t e s  o n  t h e  o v e r a l l  h o l d u p s  d e t e r m i n e d  b y  t h e  p r e s s u r e  

g r a d i e n t  method w i l l  b e  d i s c u s s e d  n e x t ,  



T a b l e  4, Comparison o f  o v e r a l l  s o l i d  h o l d u p  by 
two d i f f e r e n t  methods  

Column V a l u e  V a l u e  Number 
d i a m e t e r  of of C o r r e l a t i o n  of 

e S o l i d  (cm) a b c o e f f i c i e n t  p o i n t s  

Glass 7.62 -0.052 1,067 0,985 96 

G l a s s  15.2 -0,016 1.005 0 .  985 56 

P l e x i g l a s s  7.62 0.005 0,. 862 0,9111 4 8 

P l e x i g l a s s  15.2 -0,.028 . . 0,841 0 ,  875 84 

Alumina 7.62 -0 ,023 1,0511 0,985 98 



Effect pf f&gh& f low r a t e s  qg &he p ~ g g q l &  ~ h a s e  --- 
h o l d u p s .  The e f f ec t  of f l u i d  flow r a t e s  o n  t h e  o v e r a l l  - 
p h a s e  h o l d u p s  i n  a t y p i c a l  e x a m p l e  w i t h  t h e  g l a s s  b e a d s  

s y s t e m  is shown i n  F ig .  17. A s  t h e  l i q u i d  v e l o c i t y  w a s  

i n c r e a s e d ,  t h e  b e 3  e x p a n d e d ,  t h e r e b y  r e d u c i n g  t h e  s o l i d  

h o l d u p -  The g a s  h o l d u p  was n o t  s i g n i f i c a n t l y  a f f e c t e d  by 

c h a n g e s  i n  t h e  l i q u i d  v e l o c i t y .  S i n c e  t h e  h o l d u p s  o f  t h e  

three p h a s e s  must sum t o  u n i t y ,  t h e  i n c r e a s e d  liquid 

v e l o c i t y  i n  t u r n  i n c r e a s e d  t h e  o v e r a l l  L i q u i d  h o l d u p .  A t  

c o n s t a n t  l i q u i d  v e l o c i t y ,  i n c r e a s i n g  t h e  g a s  v e l o c i t y  c a u s e d  

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

l i q u i 9  h o l d u p  t o  d e c r e a s e .  

S i m i l a r  b e h a v i o r  is  shown i n  F i g .  1 8  f o r  t h e  a l u m i n a  

b e a d s .  The l i q u i d  v e l o c i t y  h a d  a  n e g l i g i b l e  e f f e c t  o n  t h e  

o v e r a l l  g a s  h o l d u p ;  i t  m a i n l y  a f f e c t e d  t h e  d e g r e e  o f  bed  

e x p a n s i o n ,  f n c r e s s i n g  t h e  g a s  v e l o c i t y  a g a i n  increased t h e  

g a s  h o l d u p ;  h o w e v e r ,  i ts  ef fec t  o n  t h e  other t w o .  p h a s e  

h o l d u p s  i s  l e s s  p r o n o u n c e d ,  w i t h  t h e  s o l i d  and  l i q u i d  

h o l d u p s  s h o w i n g  a  r a n g e ,  o r  band ,  o f  v a l u e s  f o r  t h e  gas 

v e l o c i t i e s  used,  
e. 

I n c r e a s i n g  t h e  l i q u i d  v e l o c i t y  i n  t h e  p l e n i g l a s s  b e a d s  

systems, . a s  shown in r i g ,  19 ,  d e c r e a s e d  t h e  o v e r a l l  s o l i d  

h o l d u p  b u t  had e s s e n t i a l l y  n o  e f f e c t  on t h e  gas h o l d u p .  

I n c r e a s i n g  t h e  g a s  v e l o c i t y  a g a i n  i n c r e a s e d  t h e  o v e r a l l  g a s  

h o l d u p  w h i l e  s u b s t a n t i a l 1  y r e d u c i n g  t h e  ov e r a 1 1  s o l i d  

h o l d u p ,  The s o l i 3  h o l d u p  was  a p p a r e n t l y  r e d u c e d  t o  a l a r g e r  
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SUPERFICIAL LIQUID VELOCITY, U, (cm /see) 
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F i g u r e  17, Effect of f l u i d  v e l o c i t i e s  on t h e  o v e r a l l  ~ h a s e  . ' . : . , 

h c l d u ~ s  o b t a i n e d  i n  t h e  15..2-cm-ID column . . .  

u s i n g  t h e  a i r - w a t e r - g l a s s  beads,. 
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h o l d u p s  o b t a i n e d  i n  t h e  7-62-cm-ID c o l u m n  
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15.2 - cm - I D  COLUMN 

u a 
(cm/sec 1 0.88 2.21 4.34 - 2 - 

EL A A A  

Z a  13 9 .  

G 0 0 .  

F i g u r e  19, E f f e c t  of f l u i d  v e l o c i t i e s  on  t h e  o v e r a l l  ~ h a s e  
h c l d u ~ s  o b t a i n e d  i n  t h e  15.2-cm-ID column 
u s i n g  t h e  a i r - w a t e r - p l e x i g l a s S  beads. .  



e x t e n t  t h a n  t h e  g s s  h o l d u p  was i n c r e a s e d ,  s o  t h a t  ' t h e  l i q u i d  

h o l d u p  wa,s i n c r e a s e d ,  

. s ------ Effect pf sq&dgg diameter on ths o v e r a l l  p h a s e  h o l d ~ s .  -- 
The  effect of c o l u m n  d i a m e t e r  on  t h e  o v e r a l l  p h a s e  h o l d u p s  

f 

a t  a c o n s t a n t  g a s  v e l o c i t y  i s  shown i n  F i g .  20  for t h e  

g l a s s  b e a d s .  The o v e r a l l  s o l i d  h o l 3 u p  was  t h a  aame i 'n b o t h  

c o l u m n s  o v e r  t h e  r a n g e  of l i q u i d  v e l o c i t i e s  t e s t e d ,  w h i l e  

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

l a r g e  c o l u m n  as c o m p a r e d  w i t h  t h a t  i n  t h e  smaller 7.62-cm-ID 

column,  

Data o b t a i n e d  by u s i n g  a  c o n s t a n t  g 3 s  ' v e l o c i t y  o f  0.44 

cm/sec i n  t h e  p l e x i g l a s s  b e a d s  s y s t e m  shown i n  F ig .  21  

showed t h a t  t h e  o v e r a l l  p h a s e  h o l d u p s  f o l l o w e d  t h e  s a m e -  

t r e n d  w i t h  i n c r e a s i n g  l i q u i d  v e l o c i t y  i n  b o t h  .columns.  The  

g a s  h o l d u p  was s i m i l a r l y  u n a f f e c t e d  b y  co lumn d i a m e t e r  , i n  

t h e  same s y s t e m  a t  a higher g a s  v s l o c i t ~  of 1 .77  ~i \ , /seu,  a s  

shown i n  P i g  22, However ,  a t  t h i s  g a s  v e l o c i t y  a n d  a t  

l i q u i d  v e l o c i t i e s  b e l o w  3.5 cm/sec, t h e  o v e r a l l  s o l i d  h o l d u p  

was g r e a t e r  i n  t h e  7-62-cm-ID c o l u m n  t h a n  i n  t h e  15.2-cm-ID 

column,. F o r  l i q u i d  v e l o c i t i e s  in excess nf 3 ; 5  sm/cca ,  t h e  

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

merged i n t o  single c u r v e s .  

h o l d u p s ,  -- The t h r e e  s y s t e m s  used  i n  t h e  7.62-cm-ID 

c o l u m n - - g l a s s ,  p l e x i g l a s s ,  and a l u m i n a  b e a i  s--3 re shown i n  

F i g .  2 3  as a f u n c t i o n  of t h e  l i q u i 3  v e l o c i t y  a t  a  c o n s t a n t  



ORNL DWG 77-1950 

SUPERFICIAL LIQUID VELOCITY, U, ( cm /set) 

~ i g u , r e  20.. Effect o f  l i q u i d  v e l o c i t y -  and co lumn d i a m e t e r  
on t h e  o v e r a l l  p h a s e  h o l d u p s  o b t a i n e d  
u s i n g  t h e  a i r - w a t e r - g l a s s  beads ,  



I SUPERFICIAL LIQUID VELOCITY, U, ( c m  / sec)  
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F i g u r e  21 .  Effect of l i q u i d  v e l o c i t y  and c o l u m n  d i a m e t e r  
on t h e  o v e r a l l  p h a s e  . h o l d u p s  o b t a i n e d  
u s i n g  t h e  a i r - w a t e r - p l e x i g l a s s  beads. ,  
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Pf g o r e  22. Effect of l i q u i d  v e l o c i t y ,  column diameter ,  and 
a h i g h  g a s  v e l o c i t y  on t h e  o v e r a l l  phase hc ldups  
cb ta ined  u s i n g  the a i r - w a t e r - p l e x i g l a s s  kcads, 



7.62-cm - I .  D COLUMN 1-1 
4 . 6 - m m  
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A PLEXIGLAS3 1 1 1 I I BEADS 

ALUMINA i-I 

. . . , . . . . .  . . I  

- .' . 
SUPERFICIAL LIQUID VELOCITY,  UL (cm / sec ) 

. .  . . . .  , . > '  

. . 
. .. . ... . . . . F i g u r e  23,. Effect of l i q u i d  v e l o c i t y  and s o l i d  

. . . . .  . .  . c h a r a c t e r i s t i c s  on the o v e r a l l  
. :  . . . .  . , ' . . . p h a s e  h o l d u p s  c b t a i n e d  i n  t h e  7.62-cm-IC cclumn. 



g a s  v e l o c i t y -  The o v e r a l l  g a s  h o l d u p  was e s s e n t i a l l y  t h e  

s a m e  i n  a l l  t h r e e  s y s t e m s ;  a l t h o u g h  u'se o f  t h e  p l e x i g l a s s  

b e a d s  r e s u l t e d  i n  s l i g h t l y  l o w e r  v a l u e s .  T h e  g l a s s  a n d  

a l u m i n a  b e a d s  g a v e  t h e  same  v a l u e s  f o r  t h e  s o l i d  and  l i q u i d  

h o l d u p s  w h i l e  t h e  p l e x i g l a s s  b e a d s  g a v e  s i g n i f i c a n t l y  lower 
% 

s o l i d  a n d  h i g h e r  l i q u i d  h o l d u p s .  The  h i g h e r  d e n s i t y  o f  t h e  

g l a s s  b e a d s ,  a s  compared  w i t h  t h a t  o f  t h e  a l u m i n a  b e a d s ,  

c o m p e n s a t e d  f o r  . t h e i r  s m a l l e r  d i a m e t e r ;  o n  t h e  o t h e r  h a n d ,  

t h e  much l o w e r  d e n s i t y  of t h e  p l e x i g l a s s  b e a d s  d i d  n o t  

c o m p e n s a t e  f o r  t h e i r  l a r g e  d i a m e t e r .  .Thus,  w h i l e  t h e  g l a s s  

a n d  a1umina:bead b e d s  were e x p a n d e d  t o  t h e  s a m e  d e g r e e  a s  

t h e  l i q u i d  v e l o c i t y  was i n c r e a s e d ,  e x p a n s i o n  o f  t h e  

p l e x i g l a s s .  bead bed o c c u r r e d  t o  a  c o n s i d e r  a b l y  g r e a t e r  

d e g r e e -  

S i m i l a r  b e h a v i o r  can b e ' o b s e r v e 3  i n  F i g .  2U f o r  t h e  

two s y s t e m s  s t u 3 i e a  i n  t h e  15.. 2-cm-ID co lumn,  F o r  a  

c o n s t a n t  g a s  v e l o c i t y  of 2.2 cm/sec, t h e  o v e r a l l  g a s  h o l d u p  

was n e a r l y  i d e n t i c a l  i n  t h e  g l a s s  a n d  p l e r i g l a s s  b e a d  beds.. 

Again ,  however ,  t h e  l o w e r - d e n s i t y  p l e x i g l a s s  b e a d s ,  w h i l e  

f l u i d i z e d  a t  l e s s  t h a n  h a l f  . t h e  l i q u i d  v e l o c i t y  n e e d e d  . t o  
0 

f l u i d i z e  t h e  g l a s s  b e a d s ,  e x p a n d e d  t 3  a  c o n s i d e r a b l y  g r e a t e r  

d e g r e e -  T h i s  y i e l d e d  a  lower o v e r a l l  s o l i d  h o l d u p  a n d ,  i n  
. . 

. . 
t u r n ,  a h i g h e r  o v e r a l l  l i q u i d  ho1du.p. 

The  o v e r a l l  p h a s e  h o l d u p  r e s u l t s  a r e  i n  g ~ o d  a g r e e m e n t  

w i t h  t h o s e  of o t h e r  i n v e s t i g a t o r s .  m e n t i o n e d  i n  t h e  

l i t e r a t u r e  s u r v e y .  
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F i g u r e  24. Effect of l i q u i d  v e l o c i t y  and s o l i d  
c h a r a c t e r i s t i c s  o n  the o ' v e r a l l  p h a s e  
h o l d u p s  o b t a i n e d  i n  t h e  l.S,,2-cm-ID column.  - 



Bed E x E ~ ~ s ~ o ~  c h a r a c t e r i s t i c s  

The e f f e c t s  o f  i n j e c t i - n g  g7.s i n t o  a  l i q u i d - o n l y  

f 1 u i d i z e . d  bed were  s t u d i e d  i n  s e v e r a l  s y s t e m s .  I n  a d d i t i o n  

t o  n o t i n g  w h e t h e r  t h e  l i q u i d  f l u i d i z e d  bed i n i t i a l l y  

e x p a n d e d  or  c o n t r a s t e d  upon i n j e c t i o n  of g a s ,  p e r t i n e n t  d a t a  

were r e c o r d e d  so  t h a t  t h e  c r i t e r i o n  3f E p s t e i n  [ 19761,  Eq.. 

(17),  c o u l d  be  a p p l i e d ,  

The r e s u l t s ,  p r e s e n t e d  i n  T a b l e  5, show t h a t  e a c h  o f  

t h e  s y s t e m s  e x p a n d e d  upon t h e  i n t r a d u c t i o n  o f  g a s  when low 

l i q u i 3  v e l o c i t i e s  were used ,  A s  t h e  l i q u i d  v e l o c i t y  was  

i n c r e 3 s e d  i n  a  l i q u i d - o n l y  f l u i d i z e d  b e d ,  t h e  t e n d e n c y  o f  

t h e  bed  t o  e x p a n d  upon t h e  i n t r o d u c t i o n  o f  g a s  d e c r e a s e d  i n  

e a c h  of t h e  s y s t e m s  s t u d i e d ,  R e c a l l i n g  t h a t  a  p o s i t i v e  
. . 

v a l u e  f o r  Y i n d i c a t e s  e x p a n s i o n  a n d  a  n e g a t i v e  v a l u e  

d e n o t e s  c o n t r a c t i o n ,  Eq- (17)  c a r r e c t l y  p r e d i c t e d  t h e  .. 
e x p a n s i o n  characteristics o f  e a c h  s y s t e m  s t u d i e d  e x c e p t  f o r  

t h e  p l e x i g l a s s  b e a d s  a t  t h e  two  h i g h e s t  l i q u i d  v e l o c i t i e s  

u s e d ,  A t  t h o s e  t u o  l i q u i d  f l o w  r a t e s ,  Eq. ( 1 7 )  p r e d i c t e d  

t h a t  t h e  bed u o u l d  c o n t r a c t  upon i n j e c t i o n  o f  g a s ;  

e x p e r i m e n t a l  o b s e r v a t i o n s ,  o n  t h e  o t h e r  h a n d ,  i n d i c a t e d  t h a t  

it would exp3nd. The e x p e r i m e n t a l  o b s e r v a t i o n s  were b a s e d  

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

m e a s u r e d  b e f o r e  a n d  a f t e r  g a s  was i n t r o d u c e d  i n t o  t h e  

column s, Th2 p l e x i g l a s s  b e a d s ,  w i t h  t h e i r  s m a l l  

s o l i d / l i q u i d  9 e n s i t y  d i f f e r e n c e ,  y i e l d e d  a  s m a l l  c h a n g e  i n  

p r e s s u r e  o v e r  t h e  c o l u m n ;  t h u s  t h e  p r e s s u r e  d r o p  

m e a s u r e m e n t s  f o r  t h e  p l e x i g l a s s  b e a d s  mere s u b j e c t  t o  t h e  



T a b l e  5, Bed e x p a n s i o n  c h a r a c t e r i s t i c s  o f  l i q u i d  f l u i d i z e d  
b e d s  upon i n j e c t i o n  o f  g a s  

a t  v~ E x p e r i m e n t a l  
Sys tem =O (cm/sec) k (cm/sec) 3 b s e r v a t i o n  

U, 6-mm-diam 4 - 7 7  0.432 32, 5 .0.282 9 - 4  Expans ion  
g l a s s  beads ,  5,96 0.481 3 2 - 7  0,389 8.,7 Expans ion  
7.62-cm-ID 8,:35 0.553 3 3 , 3  0.592 7..4 Expansion 
column, 
u =U1,4 cm/sec, 
6 = 2-39 

4-6- mm-diam 4 -37  0.404 4 5 - 1  0.231 9 - 7  Expans ion  
g l a s s  b e a d s ,  5 - 8 7  0,.456 4 5 - 3  0,332 7..8 E x p a n s i o n  
15.2-cm-ID 7 - 3 4  0.522 45.. 6 0.498 . 3 -9  E x p a n s i o n  
column,  
U = Q I , . U  cm/sec, 
If = 2-39 

6-2-mm-diam 4-77  0.381 3 2 - 8  0,194 13 -7  
a l u m i n a  b e a d s ,  S, ,29  0.411 32, 8 0,243 1 3 - 0  
7.62-cm-ID 5-96  0.441 33.0 0,300 1 2 - 4  
column, 7 - 1 6  0.488 33,2 0.407 11.4 
U =42,. 8 8.35 0.526 3 3 - 4  0.509 1 0 - 5  
&/sec, 9,5U 0.- 575 3 3 - 6  0.665 7,.6 
n  = 2 , 3 9  10.74 0 - 6 1 6  3 3 - 7  0.818 4,8 

11,,33 0.649 33, 9 0,957 2 - 5  

Expans ion  
E x p a n s i o n  
E x p a n s i o n  
Expansion 
expa nst ion 
E x  p a n s i o n  
Expans ion  
Ex pa n s i o n  

6,3-um-diam 1.83 '0,393 25.0 0.,212 3 - 0  E x p a n s i o n  
p l e x i g l a s s  3.,67 0 ,558  25,.O 0,712 -3n9  C o n t r a c t i o n  
beads ,  15.2- 5.50 0.698 25.0 1.190 -10-5 Expans ion  
Gal - ID  column, 7.34 0 - 7 8 5  7 5 -  fl 1,693 -10 -3  E x p a n s i o n  
U = 18, U- cm/sec, 
rf = 2-39 

1.9-mm-diam - 1 - 2 2  0,292 3 1  0,087 4-2 Expans ion  
a lumino-  2-45  0,470 . 31.4 0,278 -1 -7  C o n t r a c t i o n  
s i l i c a t e  U'-77 0.,621 31. 8 0,838. -7,. 4. C o n t r a c t i o n  
beads, 
U =17,9 cm/sec, 
If = 2" 49 



l a r g e s t  p o t e n t i a l  r e l a t i v e  error of  any o f  ' t h e  s y s t e m s  

s t u d i e d ,  

Aqi& V a r i a t i o n  ih f l o l d u ~ s  

A s  d i s c u s s e d  p r e v i o u s l y ,  bed h e i g h t s  a r e  i n d i s t i n c t  a t  

h i g h  .flow r a t e s ,  a n d  t h e  ' h o l d u p s  c a l c u l a t e d  u s i n g  Eqs,, 

(1)- (3)  . a r e  b a s e d  on a n  u n r e a l i s t i c  homageneon s- bed model,. 

The  h o l d u p s  c o u l d  b e  d e t e r m i n e d  a s  f u n c t i o n s  of  a x i a l  

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

of t h e  bed  a n d  t h e  m e a s u r e d  p r e s s u r e  g r a d i e n t  

A t y p i c a l  p l o t  of t h e  a x i a l  v a r i a t i a n  o f  t h e  p h a s e  

h o l d u p s  i s  shown i n  Fig.. 25,  The l i q u i d  h o l d u p  r e m a i n e d  

e s s e n t i a l l y  u n i f o r m  n e a r  t h e  b o t t o m  o f  t h e  bed b u t  i n c r e a s e d  

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

g a s - l i q u i d  r e g i o n  a b o v e  t h e  bed. The c a l c u l a t e d  bed  h e i g h t  

(48 zm) was  t h a t  o b t a i n e d  from t h e  p r e s s u r e  g r a d i e n t  i n  a n d  

a b o v e  t h e  bed,  T h i s  c o r r e s p o n d e d  t o  t h e  h e i g h t  of a b e d  

w i t h  u n i f o r m  s o l i d  h o l d u p .  a s  i ' n d i c a t e d  by t h e  h o r i z o n t a l  

d a s h e d  l i n e ,  However,  . . t h e  a c t u a l  s o l i d  h o l d u p  d e c r e a s e d  

w i t h  i n c r e a s i n g  a x i a l  p o s i t i o n  i n  t h e  bed ,  s o  t h a t  t h e  

o b s e r v e d  u p p e r  l i m i t  of s o l i d s  w o u l d  be b e t w e e n  60 a n d  7 0  

crn, T h e  a r e a  u n d e r  t h e  s o l i d  h o l d u p  c u r v e  s h o u l d  b e  e q u a l  

t o  t h e  f o l l o w i n g  modif icat ion of Eq. ( 3 ) :  

If t h e  s o l i d  h o l d u p  is n o t  a f u n c t i o n  of h e i g h t  i n  t h e  b e d ,  

Eq- (27) r e d u c e s  t o  Eq, ( 3 ) .  

h 
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F i g u r e  25. A x i a l  v a r i a t i o n  of p h a s e  ho ldups  i n  t h e  7..62- 
c m - I D  column us ing  t h e  a i r - w a t e r - g l a s s  t ~ a d s .  



E f f e c t  qf ~g&dmn d i a m e t e r ,  T h e  e f f e c t  o f  c o l u m n  ---- 
d i a m e t e r  o n  t h e  a x i a l  v a r i a t i o n  o f  t h e  s o l i d  and  l i q u i d  

h o l d u p s  c a n  b e  s e e n  i n  P i g s ,  26 a n 8  27. T h e s e  r e s u l t s ,  

t y p i c 3 1  o f  most of  t h e  d a t a ,  were o b t a i n e d  i n  t h e  7-62- a n d  

15-2-zm-ID c o l u m n s  u n d e r  i d e n t i c a l  c o n d i t i o n s  (i-e, , 

i d e n t i c a l  g a s  v e l o c i t i e s ,  l i q u i d  v e l o c i t i e s ,  p a r t i c l e  t y p e ,  

a n d  s t a t i c  bed h e i g h t ) ,  

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

column d i a m e t e r  i n  t h e  lower p o r t i o n  o f  t h e  b e d s .  However,  
/ 

f o r  t h e  l o v e r  l i q u i d  v e l o c i t y  u s e d  i n  F ig .  26, t h e  

t r a n s i t i o n  r e g i o n  from t h r e e  p h a s e s  ( g a s - l i q u i d - s o l i d )  t o  

two p h a s e s  ( g a s - l i , q u i d )  a p p e a r e d  t o  b e  b r o a d e r  i n  t h e  

s m a l l e r  column, The l i q u i d  h o l d u p  a l s o  r o s e  t o  a  s l i g h t l y  

lower v a l u e  i n  t h e  7-62-cm-ID c o l u m n  a s  c o m p a r e d  w i t h  t h e  

15-2-zm-ID column, T h e s e  e f fec ts  a r e  n ~ t  e v i d e n t  i n  F i g ,  

2 7 ,  where  t h e  same r e l a t i o n s h i p  be tween  t h e  h o l d u p s  a n d  

h e i g h t  was  o b t a i n e i  i n  b o t h  c o l u m n s ,  

Effect  gg &iggud_ v e l o c i t k  The e f f ec t  o f  l i q u i d  ------ 
v e l o c i t y  o n  t h e  a x i a l  v a r i a t i o n  i n  t h e  g l a s s  b e a d  h o l d u p  i s  

shown i n  P i g ,  28 u n d e r  c o n d i t i o n s  of  c o n s t a n t  g a s  v e l o c i t y  

i n  t h e  7.62-crn-ID column,. The bed e x p a n d e d ,  a n d  t h u s  t h e  

s o l i d  h o l d u p  d e c r e a s e d ,  as t h e  l i q u i d  v e l o c i t y  was 

i n c r e a s e d ,  The c a l c u l a t e d  b e d  h e i g h t ,  a s  f o u n d  f r o m  t h e  

i n t e r s e c t i o n  of t h e  m e a s u r e d  p r e s s u r e  g r s l i e n t s  i n  a n d  a b o v e  

t h e  b e d ,  is i n d i c a t e d  o n  t h e  c u r v e s  f o r  e a c h  flow rate,  

T h i s  v a l u e  c o r r e s p o n d s  t o  t h e  h e i g h t  t h e  s a m e  b e d  would have.  
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F i g u r e  26, Effect of column d i a m e t e r  on t h e  a x i a l  
v a r i a t i o n  of  phase holdups using a  
liquid v e l o c i t y  of 3 .6  cm/sec, 
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F i g u r e  27, Effect  of c o l u m n  f l iarneter  on t h e  a x i a l  
. v a r i a t i o n  o f  p h a s e  h o l d u p s  u s i n g  a  
liquid v e l o c i t y  of 5..9 cm/sec, 
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F i g u r e  28, Effect of liquid v e l o c i t y  on t h e  a x i a l  
variation i n  t h e  s o l i d  phase  h o l d u p .  



i f  t h e  s o l i d s  i n  t h e  co lumn were u n i f o r m l y  d i s t r i b u t e d .  The 

h i g h e s t  p o i n t  a t  w h i c h  s o l i d s  were d e t e c t e 3  was h i g h e r  t h a n  

t h i s  c a l c u l a t e d  b e d  h e i g h t ,  however ,  s i n c e  t h e  bed  c o n t a i n s  

a r a t h e r  w i d e  t r a n s i t i o n  r e g i o n  o v e r  which f l o w  c h a n g e s  f r o m  

a t h r e e - p h a s e  t o  a t w o - p h a s e  column. The w i d t h  o f  t h i s  

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

w i t h  c h a n g i n g  l i q u i d  v e l o c i t y ;  t h a t  is,  t h e  s o l i d  ho1,dup. 

d e c r e a s e d  from t h e  a p p r o x i m a t e l y  c o n s t a n t  va lue  i n  t h e  b e d  

t o  zero o v e r  a b o u t  20  cm o f  column h e i g h t .  

E f f -  of v e l o c i h  When t h e  l i q u i d  v e l o c i t y  was - 
h e l d  c o n s t a n t  and  t h e  g a s  v e l o c i t y  was i n c r e a s e d ,  t h e  w i d t h  

o f  t h e  t r a n s i t i o n  r e g i o n  i n c r e a s e d  s u b s t a n t i a l l y ,  a s  

. i l l u s t r a t e d  i n  F ig ,  29, The s a l i d  h o l d u p  i n  t h e  lower 

p o r t i o n  of t h e  bed was d e c r e a s e d  s l i g h t l y  by t h e  i n c r e a s e  i n  

g a s  v e l o c i t y  f rom 3.58 t o  17.26 cm/sec; however ,  t h e  w i d t h  

of t h e  t r a n s i t i o n  r e g i o n  i n c r e a s e d  f r o m  20 cm t o  

a p p r o x i m a t e l y  35 zm, A s  e x p e c t e d ,  t h e  c a l c u l a t e d  bed h e i g h t  

f o r  t h e  h i g h e r  g a s  v e l o c i t y  i n d i c a t e d  a much lower b e d  

h e i g h t  t h a n  t h a t  o b s e r v e d  v i s u a l l y  ( h i g h e s t  p o s i t i o n  w i t h  

s o l i d s ) ,  

T h e s e  r e s u l t s  d e m o n s t r a t e  t h e  s h o r t c o m i n g s  of a s s u m i n g  

a d i s t i n c t  b e d  h e i g h t  a n d  a u n i f ~ r m  bed.  T h e  t r a n s i t i o n  

r e g i o n  is  a  s i g n i f i c a n t  f r a c t i o n  o f  t h e  t o t a l  b e d  h e i g h t  a n d  

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

s y s t e m s .  I f  coamercial u n i t s  o p e r a t e  w i t h  t a l l e r  b e d s ,  t h e  

t r a n s i t i o n  r e g i o n  would become less i m p o r t  a n t ;  however ,  t h e  
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Figure 29, Effect of gas  v e l o c i t y  on  t h e  a x i a l  v a r i a t i c n  
i n  the s o l i d  phase holdup,  

. .- ORNL DWG 77-145 - 1 

AIR - WATER - GLASS BEADS , I I I I 

0- 0- SUPERFICIAL LIQUID VELOCITY = 3.58 cm /sec 
7.62 - e m -  I D  COLUMN 

- A- A-A 
. SUPERFICIAL GAS VELOCITY - 

cm/rec 
0 3. 5 R  

A - 17.26 - 
JO 1NarcarE.j: CALCULATED BED HEIGHT 

- - 

- 

. 

- 

- - 
\ 

I 0 .  . - _ I. - 
10 20 30 40 30 60 7 0  8 0  90 



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

c a u s e  t h e  t r a n s i t i o n  r e g i o n s  t o  r e m a i n  a  s i g n i f i c a n t  

f r a c t i o n  of t h e  t o t a l  b e d  h e i g h t -  

D i s c u s s i o n  of E r r o r  ----- 
F o u r  r u n s  were p e r f o r m e d  u s i n g  t h e  4.6-mm-diam g l a s s  

b e a d s  i n  t h e  7-62-cm-ID co lumn i n 3 e r  i d e n t i c a l  c o n d i t i o n s  

(i ,e. ,  g a s  and  l i q u i d  f l o w  r a t e s  a n d  i n i t i a l  b e d  h e i g h t s ) .  

Runs  G U S A ' I ~ ,  G46A13, GU7A13, a n d  G48A13 were made w i t h .  n o  

a i r  f l o w  a n d  w i t h  i n i t i a l  b e d  h e i g h t s  o f  36 cm, A l t h o u g h  

t h e  s y s t e m s  c o n s i s t e d  o f  o n l y  two p h a s e s ,  i t  is f e l t  t h a t  

t h e  e r r o r s  a s s o c i a t e d  w i t h  m e a s u r i n g  b e d  h e i g h t s  a n d  

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

s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h o s e  a s s o c i a t e d  w i t h  a  

t h r e e - p h a s e  s y s t e m ,  

A t  a  d e f i n e 3  l i q u i a  v e l o c i t y ,  t h e  p r e s s u r e  a n d  

c o n d u z t i v i t y  g r a d i z n t s  were m e a s u r e d  a s  d e s c r i b e d  e a r l i e r  i n  

t h e  s e c t i o n  o n  t t E x p e r i m e n t a l  P r o c e d u r e I 1  ( s e e  p a g e  35). T h e  

b e d  h e i g h t  and  b2d p r e s s u r e  d r o p  were c a l c u l a t e d  from t h e s e  

d a t a -  Then t h e  o v e r a l l  p h a s e  h o l d u p s  were c a l c u l a t e d  b a s e d  

on  e i t h e r  t h e  c o n d u c t i v i t y  method o r  t h e  p r e s s u r e  g r a d i e n t  

metho3. F i n a l l y ,  t h e  p h a s e  h o l d u p s .  were  c a l c u l a t e d  a s  a  

f u n c t i o n  of co lumn p o s i t i o n -  

T a b l e  6 s h o w s  t h e  r e s u l t s  o b t a i n e d  i n  t h e  f o u r  r u n s ,  

which  were made w i t h  a  l i q u i a  v e l o c i t y  of 8 - 3 5  cm/sec. An 

a v e r a g e  a n d  a  s t a n 3 a r d  d e v i a t i o n  c a n  b e  c a l c u l a t e d  f o r  e a c h  

v a r i a b l e  a t  t h i s  l i q u i d  v e l o c i t y .  By u s i n g  t h e  S t u d e 6 t " s  t 



Table 6, C a l c u l a t e d  v a l u e s  for four i d e n t i c a l  r u n s t  

Run 
---------------------------- 

P a r a m e t e r  G 4 5 A 1 3  G46A13 G47A13 G48A13 

Bed h e i g h t ,  cm 53.7 5 2 - 1  52.2 5 2 . 6  

, cm w a t e r  27-44 28-37 28-56 28-60  

r c o n d i t i o n s  for  each run:  
OL 

= 8..35 cm/sec: UG = 0  



d i s t r i b u t i o n  a n d  a  g i v e n  c o n f  i d e n c s  l e v e l ,  a c o n f i d e n c e  

i n t e r v a l  a b o u t  t h e  mean c a n  b e  f o u n d .  F o r  a  c o n f i d e n c e  

l e v e l  of 95%,  t h e  a v e r a g e  v a l u e  a n d , i t s  c o n f i d e n c e  i n t e r v a l  

f o r  e a c h  v a r i a b l e  shown i n  T a b l e  6 a c e  g i v e n  be low:  
- 

H = 52r6 i 1-22.  E s ,c  = 0 , 4 4 2  * 0, 
- 

%ed 
= 28-24 f 0,886,  E , = 0.555 + 0.0244, 

- - 
E = 0,647 i O,OOuO, E S ,  AP = 0,440 + 0,. 0 0 9 8 .  

T A ,  C  

T h e s e  r e s u l t s  a r e  t y p i c a l  of a l l  o f  t h o s e  f o u n d  a t  e a c h  o f  

t h e  s i x  l i q u i d  v e l o c i t i e s  u s e d  i n  t h e s e  r u n s .  

T a k i n g  t h e  a v e r a g e  o f  a v a r i a b l e  a t  e a c h  l i ' q u i d  

v e l o c i t y .  a n  o v e r a l l  s t a n d a r d  d e v i a t i o n  c a n  b e  f o u n d  f o r  t h e  

v a r i a b l e  b a s e d  o n  its v a l u e s  a t  a l l  o f  ths  l i q u i d  v e 1 o c i t i . e . s  

f o r  t h e  f o u r  r u n s ,  T h e  c o n f i d e n c e  i n t e r v a l  f o r  e a c h  

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

a v e r a g e  v a l u e  fo r  t h e  e n t i r e  set o f  r u n s  a r e  s h o w n  i n '  T a b l e  

7 f o r  a c o n f i d e n c e  l e v e l  of 9596.. 

T h e  c o n f i d e n c e  i n t e r v a l s  shown i n  T a b l e  7 ,  wh ich  a r e  

b a s e d  o n  a l l  s i x  l i q u i d  v e l o c i t i e s  u s e d  i n  t h e  f o u r  r u n s  f o r  

a  t o t a l  o f  24 p o i n t s ,  a r e  lower t h a n  t h o s e  c a l z u l a t e d  a t  a 

s i n g l e  l i q u i d  v e l o c i t y  of 8.35 c m / s e c ,  w h i c h  a r e  b a s e 3  o n l y  

o n  a  t o t a l  o f  f o u r  p o i n t s .  R e g a r d l a s s  o f  t h e  me thod  o f  

c a l c u l a t i o n  o f  t h e  c o n f i d e n c e  i n t e r v a l ,  i t  is a p p a r e n t  t h a t  

t h e  a g r e e m e n t  b e t v e e n  t h e  f o u r  r u n s  was q u i t e  g o o d  a n d  t h a t  

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

i n t e r v a l  a t  a h i g h  d e g r e e  o f  c e r t a i n t y .  



Table 7,  c o n f i d e n c e '  i n t e r v a l s  of c a t c l a l a t e d  v a l u e s  
for f o u r  i d e n t i c a l  r u n s  

Variable  

P e r c e n t  Aver3 ge v a l u e  
C o n f i d e n c e  c o n f i d e n c e  of variable 

i n t e r v a l  i n t e r v a l  u s e d  a s  b a s i s  



CHAPTER 6 

C O R R E L A T I O N  OF RESULTS 

The  r e s u l t s  shown i n  t h e  p r e v i o u s  c h 3 p t e r  f o r  minimum 

f l u i d i z a t i o n  v e l o c i t i e s ,  o v e r a l l  p h a s e  h o l 3 u p s ,  and  l o c a l  

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

of t h e  s y s t e m s  s t u d i e d  by u s i n g  m u l t i p l e  l i n e 3 r  r e g r e s s i o n .  

D i m e n s i o n a l  c o r r e l a t i o n s  were first t r i e d ,  f o l l o w e d  by 

d imens  i o n l e s s  c o r r e l a t i o n s  whenever  p o s s i b l e .  The 

p r e d i c t i v e  e q u a t i o n s  p r e s e n t e d  i n  t h i s  c h 3  p t e r  r e p r e s e n t  t h e  

b e s t  c o r r e l a t i o n s  o f  t h e  many t h a t  ware .  a t t e m p t e d .  

Minimum F l u i d - i z  a t i o n  - - - -  ------------ 
T h e  minimum l i q u i d  f l u i d i z a t i o n  - v e l o c 5 t i e s  shown i n  

F i g ,  4 a n d  P i g s .  7-9 (see pp. 3 0 ,  3 9 ,  U O ,  a n d  42)  were 
- 

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

f o l l o w i n g  d i m e n s i o n l e s s  c o r r e l a t i o n :  

w h e r e  t h e  c o n s t a n t s  a n d  t h e i r  95% c o n f i d e n c e  limits are: 

a = 5,131 x 10-3 f 0..002, 

b = 0,661 & 0,03U, 

c = -0.120 k 0,025, 

E q u a t i o n  (28) h a d  a c o r r e l a t i o n  c o e f f i c i e n t  of 0,.94 a n d  a n  

F - v a l u e  of 478, u s i n g  a t p t a l  of 1 3 5  p o i n t s ,  a n d  is shown i n  

F igs ,  30-32 as  p r e d i c t e d - v e r s u s - e x p e r i m e n t a l  NF c u r v e s .  



ORNL DWG 78-541 
8 I I I I I 1 I 1 I 

BXP. P R E D  SOLID 
55 i DIAM DENSITY 

cm g/crna ____-_____----_-_--------_----------- 
o - GLASS 0.46 2.24 

:+ A - - - - - ALUMINO-SILICATE 0.19 1.72 
+ .......... GLASS 0.62 2.20 

I 0 1 I I 1 I I 1 1 1 

2 4 6 8 10 12 14 16 18 0 
GAS VELOCITY, U, (cm/sec) 

F i g u r e  30 .  P r e d i c t e d  v e r s u s  e x p e r i m e n t a l  minimum 
f l u i d i z a t i o n  c u r v e s  for t h e  g l a s s  and 
a l u m i n o - s i l i c a t e  b e a d s ,  
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Figure 32, Effect of l i q u i a  v i s c o s i t y  on -the p r e d i c t e d  
versus exper imenta l  minimum f l u i d i z a t i o n  curves.. 
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I t  s h o u l d  be  no ted  t h a t  Eq, (28) is  n o t  v a l i d  f o r  a  

zero g a s  r a t e  where it would p r e d i c t  a  l i q a i d  HF v e l o c i t y  o f  

ze ro ,  However, Figs, 30-32 show t h a t  t h e  NF c u r v e s  c a n  b e  

r e l i a b l y  e x t r a p o l a t e d  t o  z e r o  g a s  f l o w  r a t e  i f  a p r e d i c t e d  

HF c u r v e  is g e n e r a t e d  s t a r t i n g  wi th  g a s  v e l o c i t i e s  j u s t  

g r e a t e r  t h a n  zero. A l t e r n a t i v e l y ,  a t  z e r o  g a s  v e l o c i t y ,  t h e  

two-phase c o r r e l a t i o n  of Wen and Yu [ 19661, Eq, (26 ) ,  c a n  

be  used t o  p r e d i c t  t h e  MF v e l o c i t y ,  

o r e r a lL  Phase B o l 3 ! ~  
The o v e r a l l  s o l i d  h o l d u p s  from t h i s  s t u d y  were combined 

w i t h  1355 p o i n t s  from t h e  l i t e r a t a r e  [ B h a t i a  and  E p s t e i n ,  

1978; Brace and  Ravel-Chion, 1974; Dakshinamurty e t  a l ,  , 
1971; Efremov an3  Vakhrushev, 1970; K i m  e t  a l , ,  1975; 

H i c h e l s e n  and O s t a r g a a r d ,  1970; O s t e r g a a r d ,  1965; O s t e r g a a r d  

and  Niche l sen ,  1968; O s t e r g a a r d  and IChiesen, 1966; Rigby and 

Capes, 1 9 7 0 1  t o  y i e l d  t h e  f o l l o w i n g  a i m e n s i o n a l  c o r r e l a t i o n :  

- b c d e f g  
l - e S = a U L  UG ( p S - p L )  dp 1 1 ~  Dc 9 

where t h e  c o n s t a n t s  and  t h e i r  95% c o n f i d e n z e  l i m i t s  a r e :  

a = 0,371 f 0,013, e = -0,268 * 0,008, 

b  = 0,271 f 0-008, f = 0,055 * 0,006, 

c = 0.041 f 0,004, g = -0,033 * 0,010, 

d = -Om316 f 0-008# 

a n d  cent imeter -gram-second (CGS) u n i t s  a r e  u s e d  f o r  e a c h  

parameter ,  E q u a t i o n  (29) , shown a s  a p a r i t y  p l o t  i n  Fig. 

33, has a c o r r e l a t i o n  c o e f f i c i e n t  o f  0.87 and a n  F-value o f  
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Figure 33.  re d i c t e d  versus  experimental o v e r a l l  
solid holdup v a l u e s .  
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1178; it was based  on a  t o t a l  of  2381 p o i n t s ,  

Combining t h z  g a s  h o l d u p  w i t h  169  p o i n t s  a v a i l a b l e  from 

t h e  l i t e r a t u r e  [ B h a t i a  and E s t e i n ,  1974;  Efremor a n d  

Vakhrashev,  1970; K i m  e t  a l , ,  1975; H i c h e l s e n  a n d  

O s t e r g a a r d ,  1970; O s t e r g a a r d  and f l i c h e l s e n ,  1 9 6 8 1  r e s u l t e d  

in t h e  f o l l o w i n g  c o r r e l a t i o n  : 

where t h e  c o n s t a n t s  a n d  t h e i r  95% c o n f i d e n z e  limits a r e :  

a = 0,048 f 0.008, c = 0,168 f 0,046, 

b = 0,720 * 0.021, d  = -0,125 * 0.067, 

and, a g a i n ,  CGS u n i t s  are u s e d  for  e a c h  p a r a m e t e r ,  E q u a t i o n  

(30) ,  b a s e d  on a t o t a l  of 913 p o i n t s ,  had a c o r r e l a t i o n  

c o e f f i c i e n t  of  0.93 and  an  F-va lue  of 1793; i t  i s  shown a s  a  

p a r i t y  p l o t  i n  Fig,  34. 

L o c a l  Bgzag~g 

F i g u r e s  25-29 (see p p  68, 70,  71, 72, and  78)  c l e a r l y  

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

i n  two r e g i o n s :  ( a )  t h e  lower p o r t i o n  of t h e  bed ,  a n 9  (b) 

t h e  g a s - l i q u i d  region a b o v e  t h e  bed, The t r a n s i t i o n  r e g i o n  

between t h e s e  two extremes was s e e n  t o  depend on t h e  g a s  

v e l o c i t y  a n d  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  s o l i d  

p a r t i c l e s ,  An i n f l e c t i o n  p o i n t  was o b s e r v e d  on e a c h  c u r v e  

w i t h  a s p r e a d  about t h a t  p o i n t  p r o p o r t i o n s 1  t o  t h e  w i 3 t h  of 

t h e  t r a n s i t i o n  r e g i o n .  I f  e a c h  c a r v e  were a i f f e r e n t i a t e d ,  

t h e s e  two p a r a m e t e r s  would c o r r e s p o n d  t o  t h e  mean a n d  t h e  



ORNL DWG 78404 

- 0 . 6 -  

- 0 . 8 -  

-1 - 
-1.4-  - 
-1 4 - - 

W 
3 
4 9 -1.8- - 
d 
0 -1.6- 
I 4  

- 
n 

-2- - 
3 

- 

-2.4 - a 

- 

- 

-3 - 2 . 6  4 . 6  -2.4 4 . 8  -2 -1 .8 -1.6 -1.4 -1.2 -1 -0 8 4 . 6  4 . 4  
PREDICTED LOG VALUE 
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g a s  ho ldup v a l u e s .  
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s t a n d a r d  d e v i a t i o n  o f  t h e  n o r m a l i z e d  G a u s s i a n  c u r v e s .  T h e  

error f u n c t i o n  was u s e d  t o  f i t  t h e  g a s  an9 s o l i d  h o l d u p  

c u r v e s ,  a n d  t h e  l i q u i d  h o l d u p  c u r v e  was d e t e r m i n e d  a s  t h e  

r e s i d u a l  of Eq, (I), Use of t h e  e r r o r  f u n c t i o n  was 

e s s e n t i a l l y  e q u i v a l e n t  t o  u s e  of the p r o b a b i l i t y  i n t e g r a l  

s i n c e  t h e  two are  r e l a t e d  by t h e  f o l l o w i n g :  

erf (x) = 2@ (I@ x) . 
Thus,  t h e  g a s  h o l d u p  c u r v e s  were f i t t e d  by t h e  

follow i n  g: 

where 

The s o l i d  h o l d u p  was f i t t e d  i n  a  s i m i l a r  manner u s i n g  the 

error f u n c t i o n  a n d  t h e  knowledge  t h a t  t h e  s o l i d  h o l d u p  i n  

t h e  g a s - l i q u i d  r e g i o n  of t h e  column is zero: 

where  

8 - 1 ,  - 1 , - ' #  

P, = -erf [(h - IS)/os] , k-;: . i  
A, ,>  

a n  d  

I = i n f l e c t i o n  p o i n t  i n  locs 1 holdup-  v e r s u s - h e i g h t  

curve ,  



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

c u r v e ,  

T h e  l i q u i d  ho ldup  a t  e a c h  p o i n t  was o b t a i n e d  from t h e  

r e s i d u a l  of Eg, ( I ) ,  
1 1 1  1 1  

Thus,  knowledge  of s e v e n  parameters--EG , E~ , 
1 1 1  

E 
S 

, as , aG ,ISv a n d  IG--allows one  t o  c o n s t r u c t  e a c h  o f  

t h e  c u r v e s  s h o w i n g  p h a s e  h o l d u p  v e r s u s  n x i a l  column 

p o s i t i o n .  An example  of s u c h  a f i t  i n  shown i n  Fig.  35. 

For t h e  s y s t e m  shown, t h e  s e v e n  p a r a m e t e r s  a r e :  

1 1 1  

G = 0.072, 

E l 1  = 0.129. G 
1 1 1  

S = 0m511r 

Is = 44.8 cm, 

~ r e a t m e n t  of t h e  e x p e r i m e n t a l  d a t a  i n  t h i s  way and  

fG = 45.7 zm, 

as = 2-83 zm, 

aG = 2 m  64 =& 

c o r r e l a t i o n  of t h e  s e v e n  p a r a m e t e r s  w i t h  f l u i d  and s o l i d  

p r o p e r t i e s  and  e x p e r i m e n t a l  c o n d i t i o n s  u s i n g  l e a s t - s q u a r e s  

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

e q u a t i o n  f o r  e a c h  p a r a m e t e r ,  

The g a s  h o l d u p  i n  t h e  t h r e e - p h a s e  r e g i o n  of t h e  column 

was s u c c e s s f u l l y  c o r r e l a t e d  by  t h e  f o l l o w i n g :  

w h e r e  t h e  c o n s t a n t s  a n d  t h e i r  95% c o n f i d e n c e  l i m i t s  are: 

a = 0-  159 f 0 ,008 ,  

b = 0,150 & 0,006,  

E q u a t i o n  (36), shown as a p a r i t y  p l o t  i n  F ig ,  36, had a 
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F i g u r e  36, Fredic ted  versos experimental  v a l u e s  of t h e  
g a s  hc ldup i n  t h e  three-phase reg ion ,  
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c o r r e l a t i o n  c o e f f i c i e n t  of 0, 89 and an F-value o f  2155, and 

was based on a t o t a l  o f  555 p o i n t s ,  

The g a s  holdup i n  t h e  two-phase p o r t i o n  o f  t h e  column 

c a n  be p r e d i c t s 3  u s i n g  t h e  f o l l o w i n g  d i m e n s i o n l e s s  

c o r r e l a t i o n :  

where t h e  c o n s t a n t s  and t h e i r  95% c o n f i d e n z e  l i m i t s  a r e :  

a  = 0,237 f 0-010, 

b  = 0,185 i 0.006, . 
Equa t ion  (37) had a  c o r r e l a t i o n  c o e f f i c i e n t  o f  0.93 and an  

F-value o f  4266, The 634 p o i n t s  on which i t  was based  a r e  

shown a s  a p a r i t y  p l o t  i n  F ig ,  37. 

The s o l i d  ho ldup  i n  t h e  bed was c o r r e l a t e d  a s  t h e  bed 

p o r o s i t y  a s  fo l lows :  

where t h e  c o n s t a n t s  and t h e i r  95% c o n f i d e n z e  l i m i t s  a r e :  

a  = 1,990 i 0,273, c = 0.197 * 0,Ol 1, 
b = -0, 178 0,012, d  0 0.298 * 0,018- 

A p a r i t y  p l o t  o f  Eq, (38) is  shown i n  Fig ,  38, The 

e q u a t i o n  had a c o r r e l a t i o n  c o e f f i c i e n t  of Q,95 and an  

F-value of 2529, and was based on 762 p o i n t s ,  

The expanded bed h e i g h t  used  i n  Eq. (38) was a l s o  

c o r r e l a t e d  wi th  t h e  sys tem p r o p e r t i e s  and r e s u l t e d  i n  t h e  

fo l lowing:  
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Figure  37, Predic ted  versus experimental  v a l u e s  of t h e  
gas h o l d u p  i n  the  two-phase r e g i o n ,  
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Figure  38, Pred ic ted  v e r s o s  e x p e r i a e n t a l  v a l u e s  of t h e  
s o l i d  holdup i n  the  three-phase r e g i o n .  



# - -= --. a 
where t h e  c o n s t a n t s  and t h e i r  95% c o n f i d e n c e  limits are :  

Equa t ion  (39),  b a s e d  on a t o t a l  of 706 p o i n t s ,  had a  

c o r r e l a t i o n  c o e f f i c i e n t  of 0.90 and  a n  F-value of 762; it is 

shown as a p a r i t y  plot i n  Fig, 39, 

The i n f l c o t i o n  p o i n t  in t h e  001id ho ldup  c u r v e  f o l l o w e d  

t h e  c a l c u l a t e d  bed h e i g h t  f a i r l y  c l o s e l y  and c o u l d  be  

c o r r e l a t e d  by t h e  f o l l o w i n g :  

where t h e  c o n s t a n t s  and  t h e i r  95% c o n f i d e n c e  l i m i t s  a r e :  

a = 2,354 i 0,4&0, d  = 0.061 2 0,031, 

b = 0.017 i 0,008, e = 0 ,  628 * 0,005, 

e 0,247 i 0,017, 

E q u a t i o n  (40). which is shown a s  a  p a r i t y  p l o t  i n  F ig ,  40, 

h a d  a c o r r e l a t i o n  c o e f f i c i e n t  of 0.92 and a n  F-value of 875; 

it was b a s e d  on a t o t a l  of 689 p o i n t s ,  

S i m i l a r l y ,  t h e  i n f l e c t i o n  p o i n t  i n  t h e  g a s  holdup c a r v e  

f o l l o w e d  t h a t  i n  t h e  s o l i d  h o l d u p  c u r v e ,  y i e l d i n g  t h e  

f o l l o w i n g  c o r r e l a t i o n :  

b c d e  
I , lH* = a (PS-PL) dp Dc Is 9 
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F i g u r e  39, P r e d i c t e d  v e r s u s  e x p e r i m e n t a l  expanded bed 
h e i g h t  v a l u e s .  
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F i g u r e  40, P r e d i c t e d  v e r s u s  e x p e r i m e n t a l  v a l u e s  of the 
i n f l e c t i o n  p o i n t s  i n  t h e  s o l i d  ho ldup c u r v e ,  
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where t h e  c o n s t a n t s  and t h e i r  95% con f idence  l i m i t s  a r e :  

a = 0,027 & 0,006, d  = 0,170 5 O.OU5, 

b  = -0,250 i 0.026, e = 0.875 5 0,049. 

c = -0.145 i 0,123, 

Equation (41),  based on a t o t a l  o f  635 p o i n t s  and shown i n  

Fig, 41 a s  a p a r i t y  p l o t ,  had a c o r r e h t i o n  c o e f f i c i e n t  o f  

0.85 and an P-value of 408. 

The s t a n d a r d  d e v i a t i o n s  i n  t h e  l o c a l  

holdup-versus-height  c u r v e s  were t h e  most d i f  f i c n l t  

pa ramete r s  t o  measure ( a  s l i g h t  v s r i a t i o n  i n  t h e  l o c a l  

holdup a f f e c t e d  t h e  s t a n d a r d  d e v i a t i o n  c o n s i d e r a b l y )  and 

hence t o  c o r r e l a t e ,  The s t a n d a r d  d e v i a t i o n  i n  t h e  s o l i d  

phase ho laup  c u r v e  can  b e  e s t i m a t e d  from t h e  f o l l o u i n g :  

where t h e  c o n s t a n t s  and t h e i r  95% con f idence  l i m i t s  are:  

a  = 5,510 x lo-' i 3-3  x 10-6, 

b = -1.015 * 0,052, 

c = -0.840 * 0,008, 

an a 
L 

Cn ' ( P ~ - P ~ ) ~ ~ / P ~  UG 9 

2 F r H = t T G / g H  . 
Equation (42), shoun i n  Fig, 4 2  a s  a  p a r i t y  p l o t ,  had a 

c o r r e l a t i o n  c o e f f i c i e n t  of 0-84 and an F-value of 752; it 

was based on a t o t a l  of 635 po in t&  
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F i g u r e  42, P r e d i c t e d  v e r s u s  e x p e r i m e n t a l  v a l u e s  of t h e  
s tandard d e v i a t i o n s  i n  t h e  s o l i d  ho ldup curve, 



100 

The s t a n d a r d  d e v i a t i o n  i n  t h e  g 3 s  phase  holdup curve ,  

u n f o r t u n a t e l y ,  was e v e n  more d i f f i c u l t  t o  s o r r e l a t e  t h a n  

as , A v e r y  rough  estimate of aG c a n  be o b t a i n e d  from t h e  

f o l l o w i n g :  

where t h e  c o n s t a n t s  and t h e i r  95% c o n f i d e n c e  l i m i t s  are: 

a = 0,005 k O,QO4, d  = -0,861 i 0,161, 

b  = 0,132 i 0,061, e = 0,693 * 0.242, 

c = -0,362 i Oe094, f = 0,*429 f 0,090, 

Equa t ion  (43). which mas based on a  t o t a l  o f  609 p o i n t s ,  had 

a c o r r e l a t i o n  c o e f f i c i e n t  of 0-66 and a n  F-value of 93, The 

p a r i t y  p l o t ,  shown i n  F i g ,  43, i n d i c a t e s  t h a t  a  l a r g e  

amount of t h e  v a r i a t i o n  between t h e  measured a n d  c a l c u l a t e d  
\ 

v a l u e s  o f  uG was due  t o  t h e  two p l e x i g l a s s  b e a d s  systems. 

These beads, w i t h  t h e i r  small s o l i d / l i q u i d  d e n s i t y  

d i f f e r e n c e ,  made t h e  p r e s s u r e  g n d i e n t  (and t h u s  t h e  

holdups)  d i f f i c u l t  t o  measure--hence t h e  l a r g e  amount o f  

scatter i n  t h e  p a r i t y  p l o t ,  However, i n  t h e  f i t t i n g  of t h e  

local  ho ldup-versus -he igh t  c u r v e s ,  i t  u a s  no ted  t h a t  

smoother  fits r e s u l t e d  when t h e  g a s  and -=+solid phase  

i n f l e c t i o n  p o i n t s  and s t a n d a r d  d e v i a t i o n s  were s i m i l a r .  

T h e r e f o r e ,  it might  b e  more a p p r o p r i n t e  i f  t h e  i n f l e c t i o n  

p o i n t  and t h e  s t a n d a r d  d e v i a t i o n  i n  t h e  g a s  phase c u r v e  were 

e s t i m a t e d  by e q u a t i n g  them t o  t h e  p r e d i c t e l  s o l i d  phase  

v a l u e s  r a t h e r  t h a n  by u s i n g  Eqs, (41) and (43) , 
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F i g u r e  44 s h o u s  t h e  i n f l e c t i o n  p o i n t s  i n  t h e  g a s  phase  

holdup c u r v e s  p l o t t e d  a g a i n s t  t h e  s o l i d  phase ho ldup  

i n f l e c t i o n  p o i n t s ,  S i m i l a r l y ,  t h e  s t a n d a r d  3 e v i a t i o n s  i n  

t h e  g a s  p h a s e  h o l d u p  c u r v e s  are p l o t t e d  s g s i n s t  t h o s e  i n  t h e  

s o l i d  p h a s e  holdup c u r v e s ,  a s  shown i n  Fig. 45, Although a  

f a i r  amount o f  s c a t t e r  i s  e v i d e n t  i n  P i g ,  44 and e s p e c i a l l y  

i n  Fig, 45, t h e  d a t a  i n  F i g s ,  41 and 43, which r e p r e s e n t  

l e a s t a r s q u a r e  fits, are a l s o  s c a t t e r e d .  I n  f a c t ,  b e c a u s e  o f  

t h e  scatter i n  t h e  c o r r e l a t e d  fits, it is recommended t h a t  

b o t h  t h e  i n f l e c t i o n  p o i n t  and  t h e  s t i n d a r 9  d e v i a t i o n  of e a c h  

of t h e  t h r e e  ho ldup  c u r v e s  be e s t i m s t e d  by a  s i n g l e  

e q u a t i o n ,  Equa t ion  (42) s h o u l d  b e  used f o r  t h e  s t a n d a r d  

d e v i a t i o n  i n  t h e  h o l d u p  c u r v e s ,  

A f u r t h e r  s i m p l i f i c a t i o n  c a n  b e  made f o r  t h e  i n f l e c t i o n  

p o i n t  i n  the holdup  c u r v e s ,  As nsn t ioned  p r c v i o u s l y ,  t h e  

i n f l e c t i o n  p o i n t  i n  t h e  s o l i d  holdup c u r v e  f o l l o u e d  t h e  

c a l c u l a t e d  bed h e i g h t  c l o s e l y ,  The two p a r a m e t e r s  a r e  shown 

p l o t t e d  a g a i n s t  e a c h  o t h e r  i n  Fig,  46, T h e  agreement  

between t h e  two is q u i t e  good, a s  e x p e c t e d ,  s i n c e  t h e  

c a l c u l a t e d  bed h e i g h t  r e p r e s e n t s  t h a t  h e i g h t  i n  t h e  column 

. of a n  e q u i v a l e n t  homogeneous bed,  Disagreements  o c c u r r e d  

c h i e f l y  i n  b e d s  o f  p l e x i g l a s s  beads ,  p a r t i c u l a r l y  t h o s e  t h a t  

were h i g h l y  expanded, 

An example of aa expanded bed of p l e x i g l a s s  beads  i s  

shown i n  Fig. 47. Under t h e  set of c o n l i t i o n s  i n d i c a t e d ,  

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

ze ro ,  g i v i n g  a s o l i d  phase  i n f l e c t i o n  p o i n t  of 36 cm, 
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Figure  44. Gas-hcldup-curve i n f l e c t i o n  p o i n t s  versus 
sol id-holdup-curve i n f l e c t i o n  p o i n t s ,  
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F i g u r e  45, Standard d e v i a t i o n s  for t h e  gas holdup curve  
v e r s u s  t h o s e  for t h e  solid holdup curve,  
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F igure  46. I n f l e c t i o n  p o i n t s  i n  t h e  solid holdup curve  
v e r s u s  t h e  c a l c u l a t e d  bed h e i g h t s ,  
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Houever ,  t h e  p r e s s u r e  g r a d i e n t  o v e r  t h e .  'two- a n d  t h r e e - p h a s e  

r e g i 0 n . s  y i e l d e d  a c a l c u l a t e d  bed h e i g h t  o f ' ~ 9  cm. It h a s  

b e e n  m e n t i o n e d  s e v e r a l  times t h a t  t h e  low s o l i d / l i q u i a  

d e n s i t y  d i f f e r e n c e  o f  t h e  p l e x i g l a s s  b e a d s  made c a l c u l a t i o n  

o f  t h e  bed  h e i g h t s  a n d  p r e s s u r e  d r a p s  sub-ject  t o  l a r g e r  

p o t e n t i a l  errors t h a n  t h o s e  a s s o c i a t e d  w i t h  t h e  o t h e r  s o l i d s  

s t u d i s d .  Thus. w i t h  t h e  ' p o s s i b l e  e x c e p t i o n  o f  v e r y  low 

s o l i d / l i q u i d  ' d e n s i t y  d i f f e r e n c e  s y s t e m s ,  it is  recommended '  

t h a t  Eq. (39) b e  . , u s e d  . . .  t o  p r e d i c t  b o t h  t h e  e x p a n d e d  b e d  

h e i g h t s  a n d  t h e  . i n f l e c t i o n  p o i n t s  i n  ' t h e  t h r e e  h o l d u p  

c u r v e s  - 
I n  summary. t h e n .  i t  i s  recommended t h a t  t h e  f o l l o w i n g  

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

v e r s u s  co lumn p o s i t i o n  c u r v e s :  ( a )  E q u a t  i 9 n . s  ( 3 6 )  - (38)  . f o r  

e s t i m a t i n g  t h e  g a s  a n d  s o l i d  p h a s e  h o l d u p s  i n  t h e  two- a n d  
~ > .  

t h r e e - p h a s e  regions. .(b) E q u a t i o n  (39 )  f o r  d e t e r m i n i n g  t h e  

i n f l e c t i o n  p o i n t  i n  e a c h  o f  t h e  t h r e e  p h a s e  h o l d u p  c u r v e s ;  

a n d  (c )  E q u a t i o n ,  (42)  f o r  c a l c u l a t i n g  t h e  s t a n d a r d  d e v i a t i o n  

i n  each of '  t h e  th ree  p h a s e  h o l d u p  c u r v e s -  . . 

A l l  of t h e  p a r a m e t e r s  employed  ' i n  t h e s e  c o r r e l a t i o n s  

1 E q s -  (36) - (43)  ] a r e  e x p r e s s e d  i n  CGS u n i t s .  T h e  

c o r r e l a t i o n s  Mere b a s e d  o n  a  v a r y i n g  number o f  t o t a l  p o i n t s .  

d e p e n d i n g  on'  how many of t h e  p o i n t s  u s e d  were z e r o  ( i ,e- ,  

cG1ll . cG1'  . oG. and  IG) a n d  how many were a s s o c i a t e d  w i t h  

zero g a s  flow rates, Such p o i n t s  c o u l d  n o t  b e  l o g a r i t h m  

t r a n s f o r m e d  a n d  h e n c e  c o u l d  n o t  b e  u s e d '  i n  t h e  m u l t i p l e  

l i n e a r  r e g r e s s i o n  a n a l y s i s ,  Also. l number  o f  e x p e r i m e n t a l  
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c o n d i t i o n s  were u s e d  s u c h  t h a t  t h e  bed h e i g h t  was  a b o v e  t h e  

h i g h e s t  manometer  t a p ,  The t r a n s i t i o n  b e t w e e n  t h e  t h r e e -  

a n d  t w o - p h a s e  r e g i o n s  c o u l d  n o t  b e  d e t e r m i n e 3  u n d e r  s u c h  

c o n d i t i o n s ;  t h e r e f o r e ,  o n l y  t h e  s o l i d  p h a s e  h o l d u p  was  

m e a s u r e d ,  

Care s h o u l d  b e  e x e r c i s e d  when a p p l y i n g  t h e s e  

c o r r e l a t i o n s  t o  s y s t e m s  w i t h  p h y s i c a l  p a n m e t e r s  f a r  removed 

from t h o s e  u s e d  i n  t h i s  s t u d y ,  A l l .  of t h e  b e a d s  u s e d  

h e r e i n  were s p h e r i c a l ,  a n d  t h e  r e m a i n i n g  p h y s i c a l  p a r a m e t e r s  

c o v e r e d  i n  t h e s e  c o r r e l a t i o n s  a r e  g i v e n  i n  T a b l e s  1 and 2 

(see p a g e  31) ), 



CHAPTER 7 
\ 

CONCLUSIONS 

The minimum g a s  a n d  l i q u i d  v e l o c i t i e s  r e q u i r e d  t o  

f l u i d i z e  v a r i o u s  t y p e s  of s o l i d s  were d e t e r m i n e d  a n d  

c o r r e l a t e d  a s  a f u n c t i o n  of p a r t i c l e  s i z e ,  p a r t i c l e  d e n s i t y ,  

a n d  l i q u i d  v i s z o s i t y ;  n o  effect  o f  t h e  i n i t i a l  bed h e i g h t  o r  

co lumn d i a m e t e r  was f o u n d .  

O v e r a l l  p h a s e  h o l d u p s  d e t e r m i n e d  from a  homogeneous  b e d  
' -. 

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

d a t a  t o  y i e l d  c o r r e l a t i o n s  f o r  t h e  s v e r a l l  s o l i d  a n d  g a s  

p h a s e  - h o l d u p s ,  The o v e r a l l  s o l i d  h .o ldup ,  which  w a s  

p r i m a r i l y  a  f u n c t i o n  o f  t h e  l i q u i d  v e l ~ c i t y ,  s o l i d / l i q u i d  

d e n s i t y  d i f f e r e n c e ,  a n d  t h e  p a r t i c l e  d i a m e t e r ,  v a r i e d  

p r o p o r t i o n a l l y  w i t h  t h e  l a t t e r  two  p a r a m e t e r s  a n d  i n v e r s e l y  

w i t h  t h e  l i q u i d  v e l o c i t y -  The ~ v e r a l l  g a s  h o l d u p  w a s  

p r i m a r i l y  a  f u n c t i o n  of t h e  g a s  v e l o c i t y  and was a l m o s t  

p r o p o r t i o n a l  t o  it, 

An e l e c t r o c o n . d u c t i v i t y  t e c h n i q u e  was a d a p t e d  f o r  u s e  i n  

t h r e e - p h a s e  f l u i d i z e d  b e d s  and  p e . r m i t t e d  m e a s u r e m e n t  o f  t h e  

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

p o s i t i o n  i n  t h e  co lumns .  T h i s  t e c h n i q u e  h a s  shown t h e  

e x i s t e n c e  of a t r a n s i t i o n  r e g i o n  a s  t h e  b e d  g o e s  from a  

t h r e e - p h a s e  t o  a two- .phase  sys tem.  The t r a n s i t i o n  r e g i o n  

w h e r e  t h e  s o l i d s  c o n c e n t r a t i o n  d r 0 p . s  t o  z e r o  was  f o u n d  t o  

i n c r e a s e  i n  w i d t h  w i t h  i n c r e a s i n g  . g a s  v e l o c i t y , .  b u t  was  

u n a f f e c t e d  by c h a n g e s  i n  l i q u i d  v e l o c i t y  o r  co lumn d i a m e t e r .  
109 
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One d i s a d v a n t a g e  of ' t h e  t e c h n i q u e  i s  t h a t  i t  can o n l y  b e  

a p p l i e d  t o  s y s t e m s  u i t h  e l e c t r o c o n d u c t i v e  l i q u i d s .  However,  

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

be  s i m u l a t e d  u i t h  a . f l u i d  c a p a b l e  of b e i n g  made 

e l e c t r o c o n d u c t i v e ,  t h i s .  h a n d i c a p  i s  n o t  o v e r l y  r e s t r i c t i v e ,  

T h e  t e c h n i q u e  c a n ' b e  s u c c e s s f u l l y  a p p l i e i  t o  a  number ' o f  

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

made f o r  t h e i r  i n t e r n a l  p o r o s i t y ,  

Using ' t h e  s e v e n  p a r a m e t e r s  d e t e r m i n e d  f r o m  t h e  l o c a l  

g a s  a n d  s o l i d  h o l d u p  p r o f i l e s , '  it w a s  p o s s i b l e  t o  f i t  e a c h  

of t h e  h o l d u p - v e r s u s - c o l u m n  h e i g h t  c u r v e s .  Use o f .  t h e  

d i m e n s i o n l e s s  c o r r e l a t i o n s  of j u s t  f i v 3 ,  'of t h e s e  

I E ' "  E: " I  p a r a m e t e r s - -  EG , , ,, as , and :H-- s h o u l d  g i v e  a  

r e a c t o r  d e s i g n e r  more  i n f o r m a t i o n  c o q c e r n i n g  i m p o r t a n t  p h a s e  

d i s t r i b u t i o n s  t h a n  is a v a i l a b l e  f rom t h e  s i m p l e r  homogeneous  

b e d  mode l ,  a n d  t h u s  a i d  i n  t h e  r a t i o n a l  d e s i g n  o f  r e a c t o r s  

i n  w h i c h  local  ' c o n d i t i o n s  t h r o u g h o u t  t h e  bed must  b e  

c o n s i d e r e d .  O f  c o u r s e .  t h e  c o r r e l a t i o n s  s h o u l a  n o t  b e  u s e d  

f o r  c o n d i t i o n s  f a r  b e y o n d  t h e  r a n q e  o n  which  t h e y  a r e  b a s e d ,  
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APPENDIX A 

DROP FOR RUN G50E13 

The manometers a t e  r e a d  a t  s t a t i c  c o n d i t i o n s  (when g a s  

and.  l i q u i d  v e l o c i t i e s  a r e  z e r o )  t o  correct f o r  t h e  s l i g h t l y  

d i f f e r e n t  p o s i t i o n  o f  t h e  manometers  w i t h  t h e  m e t e r  s t i c k s ,  

Then f o r  . a '  g i v e n  g a s  f low r a t e ,  t h e  l i q u i d  r a t e  is v a r i e d ,  

and t h e  manometer h e i g h t s  measured a t  e a c h  l i q u i d  - r a t e ,  The 
\ 

p r e s s u r e  d r o p  d u e  t o  flow be tween  a  p a r t i c u l a r  manometer and  

t h e  bo t tom p r e s s u r e  t a p  is c a l c u l a t e d  from t h e  f o l l o w i n g :  

Ah. = ml - m + (m. - m 9 

1 i 1,O 190 
( 4  4) 

where 

Ahi = p r e s s u r e  d r o p  due  t o  flow between t a p s  i a n d  1, 

m1 = h e i g h t  o f  l i q u i d  i n  manometer 1 ( b o t t o m  t a p ) ,  

= h e i g h t  o f  l i q u i d  i n  manometer i, 
mi 

'i,o 
= h e i g h t  o f  L i q u i d  i n  manometer i unde r  s t a t i c  

\ 

c o n d i t i o n s ,  

= h e i g h t  of l i q u i d  i n  manometer 1 unde r  s t a t i c  
190 

c o n d i t i o n s .  

Some of t h e  raw d a t a  f o r  r u n  G50E13 a r e  shown i n  T a b l e  

8, The first l i n e  shows t h e  manometer h e i g h t s  u n d e r  s t a t i c  

c o n d i t i o n s ,  . L i n e  2 shows t h e  manometer h e i g h t s  f o r  a 

s u p e r f i c i a l  l i q u i d  v e l o c i t y  o f  10- 14 cm/sec, The p r e s s u r e  

117 



T a b l e  8,, R a w  d a t a  for  run GSOE13 

--- - 

L i n e  1 L i n e  2 
----------------- . --- 
Bas v e l o c i t y ,  cm/seo 0 3.58 

Liquid velocity. cm/sec 0 10.14 

Bed h e i g h t ,  cm 37 6 5  

y, cm u a t e r  

m2, cm water 

m cm water 
3 .  

m cm u a t e r  
4' 

m cm w a t e r  
5' 

m cm w a t e r  . 6  . 
m cm u a t e r  
7 ' 4 5-5 48.3 

m cm w a t e r  
8 ' 4 5-4 45.4 

m cm water 
9 '  4 5-5 44.8 

yl. cm w a t e r  



1 1 9  . . 
. . . . 

d-rops  c a n  t h z n  be c a l c u l a t e d  by u s i n g  t h e  f o l l o w i n g  
. . . . 

- . , e q u a t i o n :  

. . 
. . 
- Ah2 = 66 .5 '  63.5 + (45.8 - 45.8) . . = 3.0 cm r a t e r ,  

. . .  

-9 
. . #  . . Ah3. = 66.5 - 60.3 + (45.8 - 45.8) = 6.2 cm w a t e r ,  _ .  - 

- . .  
. . -  .  hi = 66.5 - 57.3 + (45.6 - 45.8) = 9.0 c m  w a t e r ,  

. r .  

A 1 h 7  = 66.5.-  48.3 + (45.5 - 45.8) = 17.9 cm w a t e r .  . . 

.. . 

A h10 = 66,5 - 45.9 + (45.5 - 45.8) = 20.3 cm . w a t e r ,  
- .  \ - .  . 

?. . _ , ' .  
n h l l  = 66.5 - 47.0 + (45.5 - 45.8) = 19.2 cm water .  

'.. T h e  . p r e s s u r e  t a p s  2-11 i n  t h e  7.62-cm-ID column a r e  l o c a t e d  

,. ., . a l o n g  a t h e  column wall. a t  h e i g h t s  of  8.8, 17.8,. 26.8. 35.8. 
. . . .  . 

. - ,  
. . 

. - '4U.8, 53.6. 6.2.3. 71.3, 80.3, and 88.8 cm8 r e s p e c t i v e l y ,  . . , . - * -  " .  
- a b o v e ' .  t h e  bo t tom o f  t h e  bed. P l o t t i n g  t h e  p r e s s u r e  d r o p s  . , -  

*Ah v e r s u s  t h e i r  r a s p . e c t i v e  t a p  h e i g h t  r e s u l t s  i n  Pig. 2  

- (see pa.ge 8). P i t t i n g  s t r a i g h t  l i n e s  t o  t h e  p r e s s u r e  d r o p  
.. . 

i n  and a b o v e  t h e  bed r e s u . l t s  i n :  

Ahabove bed = 30.37-0.1257-h Y 

where h  is t h e  h e i g h t  a b o v e  t h e  b o t t o m  of t h e  bed.  S o l v i n g  

t h e s e  two e q u a t i o n s  s i m u l t a n e o u s l y  g i v e s  t h e  p o i n t  o i  



i n t e r s e c t i o n  o f  t h e  t w o  l i n e s ,  z o r r e s p o n i i n g  t o  t h e  

c a l c u l a t e d  bed  h e i g h t  a n d  t . h e  p r e s s u r e  3 r o p  a z r o s s  t h e  bed.  

A s  shown i n  F i g .  2 (see p a g e  8 ) ,  t h e  p o i n t  of i n t e r s e c t i o n  

c o r r e s p o n d s  t o  a c a l c u l a t e d  h e i g h t  o f  66 cm s n d  a  p r e s s u r e  

d r o p  o f  22 cm water- 

C a l c u l a t i n g  t h e  b e d  p r e s s u r e  d r o p  i n  t h i s  manner  f o r  

e a c h  l i q u i d  r a t e  a n d  t h e n  p l o t t i n g  t h e  t w o  v s l u e s  a s  shown 

i . n  .Fig, 48, t h e  minimum l i q u i d  f l u i 3 i z a t i o n  v e l o c i t y  . a t  t h e  

set gas r a t e  c a n  bc f o u n d  03 t h e  i n t e r s e c t i o n  of t h e  c u r v e  

f o r  t h e  p r e s s u r e  d r o p  t h r o u g h  t h e  p a c k e d  b e d  a n d  t h a t  f o r  

t h e  p r e s s u r e  d r o p  t h r o u g h  t h e  bed o n c e  it h a s  b e e n  

' f l u i d i z e d .  F o r  UG = 3.. 5 8  ca/sec, U 
L, mf 

is  f o u n d  t o  b e  2.15 
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F i g u r e  48. U s e  of  t h e  bed  ~ r e s s u r e - d r o p - v e r s u s - l i q u i d  
v e l o c i t y  c u r v e s  t o  obtain t h e  minimum l i q u i d  
f l u i d i z a t i o n  v e l o c i t y .  
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SAHPLE CALCULATIONS USING R U N  G22L16 

The p r e s s u r e  g r a d i e n t  was c a l c u l a t e d  f rom d a t a  o b t a i n e d  

using the f o l l o w i n g  c o n d i t i o n s :  

for  UL = 0, t h e  p r e s s u r e  d r o p  r e a d i n g s  o b t a i n e d  were 

3a.S- , 34.5- , 34.7- , and 34.6-ca w a t e r  for  m t h r o u g h  
1 

51 , r e s p e c t i v e l y .  

The p r e s s u r e  d r o p  r e a d i n g s  o b t a i n e d  for uL = 5.14 

cm/sec were 58.0- ,. $3; 8- , 48.8- , 00.2-  , 39.3- , 3U, 8- ,. 

3 3 , 3 9  , 34.7- , 35.9- , and  36.6-cm water f o r  m 
1 

through m ~ ,  respectiiely. 

The c o n b u c t i r i t y  r e a d i n g s  ' o b t a i n e d  fo r  U = 5-14 cm/sec 
L 

were L67, 1.78, 1-73,  1..68, 1.6.8,. 2.79, 3.59, 3 -61 ,  3.62, 

and 3657 mmho a t  co lumn h e i g h t s  of 5 ,  13, 21,  29,  37, US, 

53, 61, 69, and  77  cm, r e s p e c t i v e l y .  

C a l c u l a t i o n  of t h e  . p r e s s u r e  d r o p s  a s  shown i n  t h e  

. p r e v i o u s  s e c t i o n .  (A.ppendix A) gave 4. 5- .-,, 9.1- , 13- 7- ' .  , 

w a t e r  f o r  A h 2  t h r o u g h  ~ h ~ ~ ,  r e s p e c t i v e l y .  



1 2 3  

The p r e s s u r e  t a p s  1-11 i n  t h e  15.2-cm-ID column a r e  

l o c a t e d  a l o n g  t h e  wall a t  h e i g h t s  ~f 1, 9 ,  1 7 ,  25, 33, 4 1 ,  

119, .57, 65 ,  73, a n d  80 cm, r e s p e c t i v e l y ,  a b o v e  t h e  b o t t o m  of 

t h e  bed,  F i t t i n g  s t r a i g h t  l i n e s  t o  t h e  p r e s s u r e  d r o p s  i n  

a n d  a b o v e  t h e  b e d  r e s u l t s  i n  a  c a l c u l a t e d  . b e d  h e i g h t  o f  

The t o t a l  p r e s s u r e  a r o p  a t  a n y  p o i n t  i n  t h e  c o l u g n  i s  

t h e  p r e s s u r e  d r o p  due t o  , f l o w  p l u s  t h e  s t a t i c  h e a d .  T h u s  

t h e  t o t a l  p r e s s u r e  d r o p  i s  c a l c u l a t e d  f r ~ a  t h e  f o l l o w i n g :  ' 

mi = PL g (Ahi + Ti - TI) 9 

w h e r e  

Di= t o t a l  p r e s s u r e  d r o p  between p r e s s u r e  t a p s  i a n d  1, 

Ti = h e i g h t  a b o v e  c o l u m n  b o t t o m  f o r  p r e s s u r e  t a p  i. 

C a l c u l a t i o n  of  t h e  t o t a l  p r e s s u r e  d r o p s  t h e n  g i v e s  t h e  
- 

' f o l l o w i n g :  
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The c a l c u l a t e d  bed  h e i g h t  was f o u n d  t o  b e  44.75 cm,, 

~ h u s ,  p r e s s u r e  t s p s ' l - 6  were l o c a t e 3  i n  t h e  bed,  w h i l e  t a p s  

7-11 were s i t u a t e d  a b o v e  t h e  bed. P e r f o r m i n g  . a  

l e a s t - s q u a r e s  l i n e a r  f i t  t o  t h e  t o t a l  p r e s s u r e  d r o p s  i n  t h e  

b e d  a s  a f u n c t i o n  of h e i g h t  results  i n  t h e  f o l l o w i n g  

e q u a t i o n :  

"in bed 
= -1698.4 + 1542.2  h 

P r e s s u r e  G r a d i e n t  H e t h o d  f o r  C a l c u l a t i o ~  of G3erall gpidggg ----- -------- ------ -- --- 
T h e  s o l i d  h o l d u p  c a n  be  d e t e r m i n e d  b y  u s i n g  Eq. (3 ) :  

S u b s t i t u t i o n  o f  n u m e r i c a l  v a l u e s  y i e l d s :  

E q u a t i o n  (2 )  is: 

AP = gH(cLpL + E ~ P ~  + cSpS) . (2)  

T h e r e f o r e ,  

a s s u m i n g  t h a t  t h e  h o l d u p s  a r e  c o n s t a n t  o v e r  . t h e  e n t i r e  bed  
* 

a n d  t h a t  . d ( ~ P ) / 1  (h) i s  t h e  s l o p e  2f the A P - v e r s u s - h  l i n e ,  

Thus ,  s u b s t i t u t i o n  i n t o  the a b o v e  y i e l d s :  
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S u b s t i t u t i n g  into Eq, (1) g i v e s :  

T h e r e f  ore, 

E + cG = 0-478, 
L 

S o l v i n g  t h e s e  two e q u a t i o n s  s i m u l t  a n e o u s l p  t h e n  y i e l d s  t h e  

r e m a i n i n g  two h o l d u p s :  

T h e r e f o r e ,  

C o n d u c t i v i t y  net hod for D e t e r m i n a t i o n  ' pf Qvgfi&l H o l d u p q  - - - - - -  ------ --- -------- 
E q u a t i o n  (7),. i n  w h i c h  t h e  c o n d u c t i v i t y  is  m e a s u r e d .  a t  

t h e  i n i a a l ~  of t h e  bad, can a l s o  b e  used  to c a l c u l a t e  the 

o v e r a l l  h o l d u p s ;  

The  bed h e i g h t  is 04,;75 cm, a n d  t h e  c o n d u c t i v i t y  a t  t h e  

m i d d l e  o f  t h e  bed '  is 1-73 mmhos.. T h u s ,  

S u b s t i t u t i n g  i n t o  Eq,. (2 )  y i e l d s :  



s u b s t i t u t i n g  i n t o  Eq, (1)  gives: 

S o l v i n g  t h e s e  two e q u a t i o n s  s i m u l t a n e o u s l p  t h e n  y i e l d s  t h e  

r e m a i n i n g  two h o l d u p s :  

~ a l c u l a t  i o n  pf Jgcgggmntal Illcups ------- 
E q u a t i o n  ( 7 )  can b e  u s e d  t o  c a l c u l a t e  t h e  l i q u i d  h o l d u p  

a s  a f u n c t i o n  o f  h e i g h t  i n  t h e  column: 



S u b s t i t u t i o n  i n t o  Eq, (10) f o r  j u s t  t h e  column 

i n c r e m e n t  around t h e  column h e i g h t  of 5 cm r e s u l t s  i n :  

s u b s t i t u t i o n  i n t o  Eq, ( 1 )  y i e l d s :  

S i m u l t a n e o u s  s o l u t i o n  of t h e s e  two e q u a t i o n s  t h e n  g i v e s :  

Theref o r e ,  

EG = 0 . 0 8 2 .  

ES = 0,514,. 



S u b s t i t u t i o n  i n t o  Eq- (10)  f o r  t h e  co lumn i n c r e m e n t  

a r o u n d  t h e  c o l u m n  h e i g h t  of 13 cm y i e l d s :  

S u b s t i t u t i o n  i n t o  E q u a t i o n  (1)  g i v e s :  

T h e r e f o r  e, 

I n  t h i s  manner ,  a l l  o f  t h e  h o l d u p s  = a n  b e  o b t a i n e d  as  a  

f u n c t i o n  o f  h e i g h t  i n  t h e  co lumn,  a s  shown i n  T a b l e  9. 

F i t  gf Lgmsl zgcgggeg&g& Holdugp  - 
T h e  l o c a l  h o l d u p s  f o r  Run G22L15 for UL = 5..14 cmfsec 

are  p l o t t e d  a s  a f u n c t i o n  o f  c o l u m n  p o s i t i o n  i n  P i g .  35 

(see p a g e  89) .  E a c h  h o l d u p  c u r v e  was f i t t e d  u s i n g  t h e  e r r o r  

f u n c t i o n  as d e s c r i b e d  p r e v i o u s l y . ,  T h e  z o n s t s  n t  p o r t i o n  o f  

t h e  h o l d u p s  was c a l c u l a t e d  by  g e t e r m i n i n g  t h e  b e s t  

h o r i z ~ n t a l  f i t  t o  t h e  g a s  a n d  s o l i d  h o l d u p  c u r v e s ,  s t a r t i n g  

a t  t h e  b o t t o m  (or  t o p )  of t h e  c o l u m n  a n d  p r o g r e s s i n g  t o w a r d  

t h e  m i d d l e  o f  t h e  c o l u m n ,  o n e  p o i n t  a t  s t i m e .  P o i n t s  were 



Table 9- C a l c u l a t i o n  of h o l d u p s  a s  a  f u n c t i o n  of p o s i t i o n  
w i t h i n  t h e  co lumn 

Column L i q u i d  Gas S o l i d  
h e i g h t  (cm) h o l d u p  h o l d u p  h o l d u p  
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c o n t i n u a l l y .  added  u n t i l  one  was- found t h a t  g a v e  . a  p o o r  

h o r i z o n t a l  f i t ,  C o n s e q u e n t l y ,  t h e  g a s  h o l 3 u p  i n  t h e  bed was 

d e t e r m i n e d  u s i n g  t h e  lowest f i v e  p o i n t s :  

- 

S i m i l s r l y ,  t h e  g a s  h o l d u p  a.bove t h e  bed' was d e t e r m i n e d  u s i n g  

t h e  uppe rmos t  f o u r  p o i n t s :  

The  s o l i d  h o l d u p  i n  t h e  bed,  o n  t h e  o t h e r  hand,  used  

o n l y  t h e  l o u e s t  three p o i n t s  s i n c e  a d d i t . i o n  o f  t h e  f o u r t h  

p o i n t  g a v e .  a  . p o o r  h o r i z o n t a l  f i t :  

0 

Once t h e  c o n s t a n t  p o r t i o n s  of t h e  ho ldup  c u r v e s  a r e  

d e t e r m i n e d ,  a n  a v e r a g e  is  c a l c u l a t e d .  For  t h e  g a s  h o l d u p  

c u r v e ,  t h i s  a v e r a g e ,  was: 

E .= (0,072 + 0,129)/2 = 0,1005, 
G, avg 

The  'error f u n c t i o n  is t h e n  f i t t e d  t o  two p o i n t s  on e i t h e r  

s i d e  o f  t h i s  a v e r a g e ,  u s i n g  t h e  p o i n t  o f  i n f l e z t i o n ,  f G ,  a n d  

a s t a n d a r d  d e v i a t i o n ,  aG , a s  f o l l o w s :  

where 



E 
G,A 

= t h e  l o c a l  g a s  h o l d u p  a t  t h e  f i r s t  

p o i n t  a b o v e  E G,avg ' 
E 
G,B 

= t h e  l o c a l  g a s  h o l d u p  a t  t h e '  f i r s t  

p o i n t  b e l o w  E 
G,avg - 

T h e  terms YA a n d  YB are  t h e n  f o u n d  b  j t a k i n g  t h e  i n v e r s e  

error f u n c t i o n  o f  1,0702 a n d  -0.2982, r e s p e c t i v e l y .  S i n c e  

t h e  e r r o r  f u n c t i o n  c a n n o t  b e  g r e a t e r  t h a n  1 o r  s m a l l e r  t h a n  

-1, a n y  s u c h  v a l u e s  a r e  se t  e q u a l  t o  0.9999 o r  -0.9999, 

Then,  

- 1 
yA = erf [erf(YA)l 9 (55 

= erf - 1  (0,9999) = 2 765; 

The s t a n d a r d  a e v i a t i o n  a r o u n d  E i s  g i v e n  by: 
G , avg 

0 G = (hA - IG) /YA (hB - IG) /YB (57) 

w h e r e  

hA 
= p o s i t i o n  of  f i rst  point where  E > E 

G G,avg ' 
hg = p o s i t i o n  o f  f i rs t  p o i n t  w h e r e  

&G < E ~ , a v ~ *  

S o l v i n g  t h e  t w o  e q u a t i o n s  s i m u l t a n e o u s l y  g i v e s  IG.: 1 

=[ (2.765) (45) - (-0,265) (53) ]/f 2.765-(-0.265) ]=QS-7 cm. 

- 

Then, t h e  s t a n d a r d  d e v i a t i o n  c a n  b e  found . .  by u s i n g  o n e  of 

t h e  a b o v e  e q u a t i o n s :  



0. = (53-45,7)  / ( 2 , 7 6 5 )  = 2,.64 cm. G 

The .  g a s  h o l a u p  c u r v e  i s  t h e n  f i t t e d  u s i n g  Eq. ( 3 2 )  : 

w h e r e  

F o r  a co lumn posi t ion of 10 cm a b n v e  t . h s  bottom o f  the bed: 

PG = erf [ (10-45.7)  /2,64) ] = erf ( -13 .523)  = - I ,  
/ 

E = [ (-1-1) / - 2  1 0 - 0 7 2  + [ ( - 1 + 1 ) / 2 ] 0 - 1 2 9 . ~  0 .072.  .G - .  

For a co lumn p o s i t i o n  of 47 cm a b o v e  t h e  b o t t o m  of t h e  bed: 
. . 

= .  erf[ (Q7-45,7) /2 ,64  ] = erf (O,U92) = 0 . 5 1 6 ,  p~ 

F o r  a c o l u m n  p o s i t i o n  of 7 0  cm a b o v e  t h e  b o t t o m  of t h e '  bed: 

p~ = e r f [ . ( 7 0 - 4 5 - 7 )  /2. .64] = erf (9 ,205)  = 1 ,  

E 
G 

= [ ( I - I ) / ( - 2 )  J 0 . 0 7 2  + [ ( 1 + 1 ) / 2 ] 0 . 1 2 9 ' =  0,129,  

The s o l i d  h o l d u p  c u r v e  is f i t t e l  i n  t h e  same manner, 

r e m e m b e r i n g  t h a t  = 0' The l i q u i d  h o l d u p  c u r v e  i s  t h e n '  

f i t t e d  as t h e  r e s i d u a l  of Eq, ( I ) ,  



A P P E N D I X '  C 

I¶IN?HTJI¶ FLUIDIZATIO.N VELOCITY DATA 

The H F  v e l o c i t y  d a t a  f o r  a i l  t h e  . s y s t e m s  s t u d i e d ,  

including t h a t  of Bloxom e t  a l , .  [ 19751,  are  p r e s e n t e d  i n  

T a b l e  '106 Run. numbers  t h a t  . s t a r t  w i t h  "Urn a r e  H F  d a t a  

a e a s u r . e d  b y .  Bloxom e t  s l ,  T h e  h e a d i n g s  i n  t h e  t a b l e  

c o r r e s p o n d  t o  t h e .  f o l l o w i n g :  

1, DC is. t h e  c o l u m n  d i a m e t e r  . . i n  cm, 

2. DP i s  t h e  p a r t i c l e  d i a m e t e r  i n  cm, 

3, R H O S  i s  t h e  s o l i d  d e n s i t y  . i n  g/cm3, 

4 RHOL /is t h e  l i q u i d  d e n s i t y  i n  g/cmJ, 

5, !la is t h e  l i q u i d  v i s c o s i t y  i n  c P ,  

6 ,  . UG is t h e  g a s  v e l o c i t y  i n  cm/sec, 

7, ULHF is  t h e  iinimurn l i q u i d  f l u i d i z a t i o n  v e l o c i t y .  
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Table  10. Minimum f l u i 3 i z a t i o n  v e l o c i t i e s  

R H O S  
,------ 

2 - 2 4  
2.24 
2 - 2 4  
2 - 2 4  
2.. 24 
2,24 
2.24 
2 - 2 4  
2 - 2 4  
2.24 
2,24 
2 - 2 4  
2 - 2 4  
2.. 2 4  
2 - 2 4  
2 - 2 4  
2 - 2 4  
2 - 2 4  
2.24 
2 - 2 u  
2.. 24 
2.24 
2,. 24 
2 . 2 ~  
2..24 
2,. 24 
2.24 
2.. 2 4  
2.. 24 
2.24 
1.17 
1 - 1 7  
1.17 
1 - 1 7  
1.17 
1,. 17 
1 - 1 7  
1 - 1 7  
1-11 
1 - 1 7  
1.17 
1 - 1 7  
1 - 1 7  
1 - 1 7  
1 - 1 7  
1.17 
1 - 1 7  
1 - 1 7  
1.17 

R H O L  MUL U G  ULMF ------------------------------ 
0.995 0.010 0.0 4. 15  
0.995 0.010 0.0 4-15 
0,995 0 , 0 1 0  0..4U 3,.50 
0.995 0.010 0.95 3.10 
0.995 0,. 010 1 -77  2 -60  
0.995 0,010 1 - 7 8  2.61 
0.995 0.010 3.56 2.50 
0.995 0.01 0 3 * 5 8  2 -15  
0,995 0,010 3.58 2 -15  
0.995 0.010 5.36 1 - 9 4  
0,995 0.910 5..30 1 -85  
0- 995 0.010 7 - 0 8  1 -00  
0.995 0- 010 8.91 1.63 
0.- 995 0,010 8 -90  1.65 
0,995 0,.01 0 10.54 1,US 
0.995 0.010 10.54 1.. 45 
OS.995 0,010 12.23 1,UO 
0,995 0,010 1 2 . 2 8  1 -45  
0,995 0.010 13.95 1.35 
0,995 0.010 15 -65  1.,30 
0.995 0,010 17- 15  1 -10  
0.995 0.010 0.. 0 3.65 
0,995 0.010 1 - 7 3  2 -80  
0.995 0..010 5.26 1-73 
0.995 0.010 10..51 1.32 
Oa 995 0,,010 10148 1 -37  
0.995 0,010 0- 0 3*65  
0 .995 .  0.010  1.74 2 i60  
0,995 0,010 5-24 1-80 
0.995 0,010 10,45 1 -41  
0.995 0.019 ' 0.0 1.. 7 5 
0.995 0,010 O,.US 1 -24  
0 , 9 9 5  0 -310  0.95 C),9F; 
0.995 , 0 -010  1 - 7 8  0,50 
0.995 0.010 3.57 0.25 
0.995 ,: 0,010 0 ,  0 1 -72  
0,995 -0.010 0 - 4 5  1,30 
0.995 0.010 0.94 0.85 
0,995 0.01 0 1,-7R 0 ,  5 5  
0.995 0.010 3. 57 0.28 
0,995 Om010 0,- 0 1 -58  
0.995 0.010 0,11 1,47 
0.995 0.310 0.23 1.38 
0 , 9 9 5  Op010 O..QU 1 - 1 0  
0,995 0,010 0 - 8 8  0-86 
0.995 0.310 1 - 3 2  0.77 
0.995 0,010 1 - 7 7  0..40 
0..995 0,010 2 -23  0.25 
0.995 0.310 2 - 6 6  0.21 



T a b l e  10- (continued) ----------------------------------------------------------- 
R UN DC DP R H O S  RH OL MUL . U G  ULtlF ----------------------------------------------------------- 



Table 10 (continued) ----------------------------------------------------------- 
R UN DC DP RHOS RHOL M U  L U G  ULMF 

--------------------------i------------------------------------ 

C02B13 7.62 0.32 2.24 0.995 0.010 0.43 2-32 
C03C13 7 - 6 2  0 - 3 2  2.24 0 ,995 0,010 0,92 1,.90 
COQD13 7.62 0 - 3 2  2.24 0,995 0,010 1-76  1-60  
C05E13 7.62 0.32 2.24 0.995 0,010 3.48 1-36 
C06G13 7 - 6 2  0.32 2.24 0.995 0,010 6.. 97  1.. 0 3  
C07G13 7.62 0.32 2.24 0.995 0,010 6 - 9 8  1,OU 
C08113 7.62 0.32 2.24 0.995 0.010 10.45 0.96 
C09K13 7 - 6 2  0.32 2.24 0.995 0.010 13-82 0,80 
C10fl13 7. 6 2  0- 3 2  2-  24 0 -995  0,010 17-26 Om78 
NO1313 7.62 0.46 2.24 0.995 0.010 3 - 4 9  2,40 
H04F13 7 - 6 2  0 - 4 6  2.24 0..995 0.010 5 -23  1-87 
M05G13 7.62 Oia6  2-24 0.995 0-010 6 - 9 7  1-70 
M02G13 7.62 0.46 2,.24 0.995 0.31 0 6.98 1-68  
M07G13 7.62 ' 0. Q6 2-24 0.m995 0,'010 7-00 1,.67 
MO6H13 7.62 Oi46 2.24 0 ,995 0.010 8 -78  1-68  
M03T13 7.62 0.46 2.24 0.995 0,010 10.51 1,55 
MO9K13 7 - 6 2  O,Q6 2,24 0,995 0..010 1 4 . 0 6  1,.32 
El29E43 7 ,62  0. 46 2 -24  1 - 1 0 0  0..038 3e54 1-06 
M30F43 7.62 0.46 2.24 1.100 0.038 5 - 3 1  1.04 
H31G43 7,62 0 - 4 6  2 - 2 4  1.100 0,038 7a.10 1-03 
M32H43 7 - 6 2  0,.46 2.24 1.100 0,038 8,.87 0-87 
B33J43  7 - 6 2  0.46 2 - 2 4  1 - 1 0 0  3.038 12.40 0-88  
N23E73 7.62 0. 46 2,.24 1.140 0,069 3-54  0-93 
fl24F73 7.62 0-46 2.24 1.140 O n 0 j 7  5. 3 3  0-88  
H25G73 7 .62  0.46 2-24 1.140 0,.065 7 - 1 0  0,75 
M26H73 7.62 0.46 2-24 1..140 0 ,065  8.87 0-77 
1 2 7 5 7 3  7.62 0.946 2 - 2 4  1.140 0.064 12.42 0.61 
M1'1 EY 3 7.62 0-46 2..24 1.150 0.091 3,5u 0-72 
1 1 8 F 9 3  7.62 0.46 2 - 2 4  1.150 3.031 5.31 0-72 
M19G93 ' . 7 . 6 2  0.46 2.24 1.150 0.332 7.05 0.63 
M20H9 3 7 - 6 2  0.46 2.24 1.150 0 , 0 8 9  8.81 0-62 
M21J93 7 - 6 2  0.46 2 - 2 4  1. 150  0.039 12. 3 2  0.58 
h12E113 7.962 0 . 4 6 .  2.24 1.160 0,110 3, 53 0-60 
113F113  7 . 6 2 '  0.46 2-24 1.160 0.116 5.29 0-67 
114G113 7.62 0.46 2.24 1.160 0.114 7.02 0.60 
N15H113 7,.62 0,.$6 2.24 1..160 0.115 8,.77 0-58 
f i16J113  7 - 6 2  0.u6 2 - 2 4  1.160 0,114 12 -28  0a51 ........................................................... 
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Table 11 ( c o n t i n u e g )  

LI TR ----- 
D A K S  
D A K  S 
D A K S  
O A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  

- D A K S  
D A K  S 
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K.S 
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A  K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  

RHOS R H 3 L  . NUL UG UL EL EG --------------------------------------- 
2,70 0.800 0,017 0-9 3.1 
2.70 0.800 0.017 1-4 3,. 1 
2.70 0,800 0,017 1.7 3.1 
2.70 0,800 0,017 0-0 2..0 
2.70 0.800 0..017 0.4 2.0 
2,.70 0,800 0,017 0.9 2-0 
2.70 0,800 0.017 1 - 4  2-0 
2.70 0.800 0.017 1-7 2.0 
2-70 0,995 0,008 0,O 5,O 
2.70 0.995 0,008 0,2 5-0  
2.70 0,995'0,008 1.,3 5.0 
2.70 0,995 0,.008 1 - 8  5.0 
2-70 0,995 0,008. 4.0 5-0 
2.70 0.995 0.008 0.0 4.2 
2-70 0,995 0,008 1p2 4. 2 
2-70 0,995 0,008 1,rn.S . a m  2 
2.70 0.995 0,008 1.7 4.2 
2-70 0,995 0,008 4-0  4,2 
2,73..0,995 0,008 5.5 4-2  
2 -70 . O ,  995 0,008 0.0 3.3 
2,70 0,995 0,008 0-1  3 . 3  
2.70 0,995 0,008 0-6 3,3 
2.70 0.945 0,-008 1.1 3.3 
2-70 0,995 0,008 1-7 3 - 3  
2-70 0,995 0,008 3.3 3.. 3 
2.70 0.995 0,008 5-2  3.3 
2.70 0,995 0,008 0,O 2.5 
2.70 0.995 0.008 0.0 2 -5  
2 -70 0,995 0,008 0.1 2.5 
2.70 0,995 0,008 0.9 2 , s  
2.70 0,.995 0,008 1.7 2.5 . 
2.73 0,995 0.008 2 - 5  2.5 
2-70 0,995 0,008 3,.3 2.5 
2.70 0,995. 0.008 4.9 2.5 
2 ,70 .0 ,995  0,008 0,O 1 . 8  
2.70 0,995 0.008 0.0 1 - 8  
2-70 0,995 0,008 0-6  1,8 
2.73 0,995 0,008 1, 1 1.8 
2.70 0,,995 n,oflR 2 - 0  1.0 
2,70 0,995 0,008 3.3 . 1,8 
2.70 0,995 0,008 4m7 1e8 
2.71 0.995 0,008 0-0 7.4 
2-71 0,995 0,008 Oc3 ' 7 r 4  
2.71 0,995 0,008 1,s 7.4 
2.71 0.995 0,008 2.1 7.4 
2.71 0,995 0,008 4,O 7-4  
2.71 0,995 0,008 6 , b  7- 4 
2.71 0,995 0.008 0.0 6.6 
2-71 0,995 0,008 0,2 6.6,  
2,.71 0-995 0,008 1.4 6 - 6  



Table 11 ( c o n t i n u e j )  ------------------------------------------------------------ 
LITR DC DP RHOS R H 3 L  MUL UG UL EL EG E S  

D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
I I A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A  K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D  A,K S 
D A ~ S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  



Table 11 ( c o n t i n n e 3 )  ----------------------------------------------------------- 
LITR DC DP RHOS RHOL MUL UG UL EL EG ES ------------------------------------------------------------ 
DAKS 5.6 0 - 3 3  2-40 0,995 0,008 3.6 6 - 1  0,504 
DAKS 5.6 0.33 2.40 0.995 0,.008 4 - 6  6.1 0 ,  4 94 
OST 7.6 0 - 0 5  2.83 0,999 0,011 0.0 2.8 0,258 
OST 7.6 0.05 2.83 0,9990,011 0 - 2  2.8 0,310 
OST 0.0 0.05 2 -03  0,999 0,011 0.6 2.8 0, 314 
OST 0 - 0  0 - 0 5  2$.83 0,999 0,011 0 - 9  2 -8  0,314 
OST 0.0 0.05 2 -83  0,999 0,011 0.0 2.6 0,295 
OST 0.0 0.05 2,83 0,999 0,011 0 - 2  2 -6  0,331 
OST 0.0 0.05 2 -83  0.999 0,,011 0.6 2.6 0,340 
OST 0.0 0.05 2.83 0,999 0,011 0.9 2 -6  0,337 
OST 0.0 0.05 2.83 0.999 0,,011 0.0 2.3 0,320 
OST 0-0  0 - 0 5  2-83 0,999 0,011 0,2 2,.3 0,354 
OST 0.0 0.05 2 -83  0,999 0.011 0.6 2.3 0, 366 
OST 0 - 0  0 - 0 5  2.83 0,999 0,011 0.9 2.3 0,364 
OST 0 - 0  0.05 2.83 0,999 0,.011 0.0 2 - 0  0,350 
OST 0 .00 .05  2.83 0,999 0,011 0 - 2  2,O 0,378 
OST 0.0 0.05 2.83 0.999 0.011 0.6 2.0 0.387 
OST 0.0 0.05 2.83 0,999 0,011 0 - 9  2-0  0,389 
OST 0.0 0.05 2.83 0,999 0,.011 0.0 1 -7  0,376 
OST 0.0 0.05 2,.83 0.999 0,011 0.2 1.7 0,4 06 
OST 0.0 0,.05 2.83 0.999 0.011 0 - 6  1.7 0,. 4 12 
OST 0 -0  0 - 0 5  2.83 0,999 0,011 0,9 1,7 0,413 
OST 0.0 0.05 2.83 0,.999 0,011 0.0 1.4 0.408 
OST 0,-00,05 2 -83  0 r 9 9 9 O P 0 1 1  0.2 1.4 0- 425 
OST 0 - 0  0.05 2.83 0.999 0,011 0.6 1.4 0.430 
OST 0 - 0  0.05 2.83 0,999 0,011 0.9 1.4 0,447 
OST 0.0 0.05 2 -83  0,999 0.011 0.0 1 - 1  0,457 
OST 0 -0  0.05 2.83 0,999 0,011 0.2 1.1 0,460 
OST 0.0 0.05 2.83 0,999 0,011 0.6 1.1 0,466 
OST 0 . 0 0 - 0 5  2 -83  0,9990,011 0 - 9  1-1 0, U 76 
OST 0.0 0.03 2.40 0,998 0,009 0.0 1.9 0,177 
OST 0.00,03 2-40 0,998 0,009 0.4 1 - 9  0, 231 
OST 0.0 0.03 2.40 0,998 0.009 0.7 1.9 0,260 
OST 0.0 0.03 2-40 0.998 0,009 1-1 1.9 0,265 
OST 0.00.03 2.400,9980,.009 1.3 1.9 0,283 
OST 0 .00 .03  -2.40 0,.9980,009 1 -8  1,9 0,282 
OST 0.0 0.03 2.40 0.998 0,.009 0 -0  1-1 0,307 
OST 0.00,03 2.40 0,998 0,009 0,4 1.1 0,333 
O S T  0.00.03 2.40 0,998 0.009 0-7  1-1 0,342 
OST 0.0 0,03 2,. 40 0,998 0,009 1. 1 1.1 0,353 
OST 0.0 0.03 2.40 0.998 0.009 1.3 1.1 0,355 
OST 0.00.03 2,UO 0,9980,,009 1-8  1.1 0,354 ' 

% OST 1.2 0.05 2.90 0,998 0.009 0.0 3 - 4  0,200 
OST 1.2 0.05 2-90 0,998 0,009 0,O 3 .4  0,203 
LIST 1.2 0.05 2-90 0,998 0.009 0.0 3.4 0,208 
OST 1.20,05 2-90 0,9980,009 0,1 3.4 0 -21  1 
OST 1.20.05 2.90 0.998 0.009 0.1 3 - 4  0,215 
OST 1.20.05 2.90 0,998 0,009 0 - 1  3.4 0,218 
OST 1.2 0.05 2.90 0.998 0.009 0 - 2  3 - 4  0,222 
OST 1.20..05 2.93 0,9980,009 0,2 3.4 0,227 



Table 11 ( c o n t i n u e 3 )  ------------------------------------------------------------ 
LITR DC DP RHOS RHOL HUL UG UL EL EG ES ------------------------------------------------------------ 
OST 1 - 2 0 . 0 5  2-90 0,9980,009 0 - 3  3.4 0,225 
OST 1.2 0.05 2.90 0,.998 0,.009 0,.4 3.4 0.. 229 
OST 1 - 2  Om05 2.90 0,998 0,009 0 - 5  3 -4  0,226 
OST 1.2 0,.05 2.90 0,.998 0,009 0.0 2.9 0.239 
OST 1: 2 0.05 2.90 0,998 0,009 0 - 0  2 -9  0- 245 
OST 1.2 0.05 2,.90 0,998 0,009 0.0 2.9 0- 248 
OST 1:20.05 2.93 0,9980,009 0,1 2.9 0,249 
OST 1.2 0 - 0 5  2.90 0,.998 0,.009 0 - 1  2.9 0,251 
OST 1 - 2 0 - 0 5  2 -90  Om9980,009 0 - 1  2 - 9  Or255 
OST 1 ,20 .05  2.90 0,.9980,009 0.2 2.9 0.255 
OST 1.2 0.05 2.90 0.998 0,009 0 - 2  2,9 0,257 
OST 1.2 0.05 2.90 0.998 0.009 0.3 2.9 0,259 
OST 1.2 0.05 2,90 0,998 0,009 0.4 2 - 9  0,259 
OST 1.2 0.05 2..90 0,998 0,009 0 - 5  2-9 0.257 
OST 1.2 0.05 2,.90 0,998 0,009 0.0 2,3 0,292 
OST 1.2 0.05 2 - 9 0  0,998 0,009 0,O 2.3 0.303 
OST 1 - 2 0 - 0 5  2-90 0,9980,009 0 - 1  2.3 0,303 
OST 1 - 2  0.05 2.90 03.998 0.,009 0.1 2.3 0, 304 
OST 1. 2 0,05 2 -90  0.- 998  0,009 ' 0 - 1  2 -3  0,308 
OST 1.2 0.05 2.90 0 -998  0.009 0.2 2,.3 0. ,309 
OST 1 - 2  O9.05 2.90 0,998 0,009 0 - 2  2.3 0,309 
OST 1.2 0.05 2.90 0,.998 0,.009 0.3 2.3 0,309 
OST 1 .20 .05  2.90 0,9980,009 0-r! 2 . 3  0,308 
OST 1.2 0 - 0 5  2.90 0.998 0.009 0.5 2.3 0.. 304  
K I H  U.8 0.60 2.30 0,960 0,.014 0.0 7 -7  0,502 
K I N  4-8  0.60 2.30 0.960 0.014 1.5 .7.7 0.502 
K I N  4.8 0.60. 2.30 0,960 0 -014  3.4 7.7 0,479 
K I N  4.8 0.60 2 -30  0,960 0 -014  9 - 9  7 - 7  O r  422 
K I M  4.8 0.60 2.30 0.960 0,014 16.3 7.7 0.371 
K I N  4.8 0.60 2 - 3 0  0.960 0,.014 0.0 3.8 0,611 
K I N  4.8 0.60 2-30 0,960 0,01U 1 -5  3.8 0-6.01 
K I M  4.8 0.60 2.30 0,.9600,014 3.4 3 -8  0,'s 82 
K I N  4 - 8  0.60 2.30 0.960 0.014 9.9 3.8 0- 545  
K I H  4.8 0 - 6 0  2.30 0,960 0,014 16..3 3.8 0,488 
K I M  4.8 0.60 2.30 1.090 0,024 0.0 7.7 0,482 
K I H  4.8 0.60 2.30 1.090 0.024 1.5 7.7 0.464 
K I N  4.8 0.60 2-30 1,090 0,024 5 - 7  7 -7  0.416 
K I N  4.8 0.60 2.30 1.090 0..024 11.3 7.7 0,3 84 
K I H  4.8 0,.60 2.30 1.090 0,024 16.3 7.7 0,351 

?. 
K I M  U.8 0.60 2.30 1..090 0,.024 0.0 3 -8  0,600 
K I M  4.8 0.60 2.30 1.090 0,024 1.5 3.8 0.576 
K I N  4 .80 .60  2.30 1 -0900 ,024  5.7 3.8 0.544 
K I M  4..8 0.60 2 -30  1..090 0,024 11,.3 3 - 8  0,- 4 82 p. 

K I M  4.8 0.60 2.30 1,.090 0,02U 16.3 3.8 0,445 
K I M  4.8 0..60 2.30 1.000 0,.200 0'.O 7.7 0,355 
K I M  U.8 0 - 6 0  2-30 1,-000 0,200 1.5 7..7 0,336 
K I N ,  4.8 0.60 2.30 1.-000 0,200 5.7 7.7 0.313 
K I N  4.8 0.60 2,.30 1,000 0.200 11.3 7.7 0.313 
K I N  4 - 8  0-  60  2.30 1,000 0,200 0,.O 3 - 8  0,487 
K I N  4.8 0.60 2,-30 1.000 0,200 1.5 3.8 0,487 



Table' 11 ( c o n t i n u e d )  ------------------------------------------------------------ 
L I T R  DC DP R H O S  R A O L  MUL UG U L  EL EG E S 

K I M  4 - 8  0.60 
K I M  .U.8 0.60 
K I M  ' 4.8 0,60 
K I M .  4.80.60 
K I M  4..8 0.6,O 
K I M  4 -8  0.60 
K I M  4.8 0.60 
K I M  4 .8 .0 -60  
K I H  4.8 0 i 6 0  
K I M  4.8 0.60 
KIN ' 4.8 0,60 
K I M  4.8 0 - 6 0  
K I M  4.8 0.60 
K I M  4.80.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I H  4 - 8  0,-60 
K I M  4.8 0 - 6 0  
K I M  4.8 0 - 6 0  
K I M ,  4.8 0 - 6 0  
K I M  4.8 0,. 60  
K I M  4.8 0.60 
K I M  U . 8 0 - 6 0  
K I M  4 - 8  0.60 
K I M  4 - 8 . 0 - 6 0  
K I M  4.8 0,60 
K I H  - 4. 8 .0,60 
K I M  4.8 0.60 
K I H  4.8 0 - 6 0  

. K I M  4.8 0.60 
K I M  4.8 0 - 6 0  
K I M  4 - 8  0,60 
RIM 4.8 0,.60 
K I M  4.8 0.26 
K I M  4.8 0 - 2 6  
K I N  4.8 0,26 
K I M  4.8 0 - 2 6  
K I M  4 - 8  0 - 2 6  
K I M  4.-8 0,26 
K I N  4.8 0.26 
K I M  4.8 0.26 
KIN 4 , 8  0.26 
K I M  4.8 0.26 
K I H  4.80.26 
K I M  4 , 8  0..26 
K I M  4 - 8  0.26 
K I M  4 - 8  0 - 2 6  
K I M  4.8 0 - 2 6  
K I M  4.8 0 - 2 6  
K I H  4,.8 0.26 



Table ------ 
L I T R  ------ 
K I  H  
K I M  
K I  H  
K I M  
K I N  
K I  H 
K I  M  
K I M  
K I  H  
K I  H  
K I M  
K I M  
K I  M  
K I N .  
K I  M 
K I M  
K I M  
K I  M  
K I  M 
K I M  
K I  M  
K I  !¶ 

, K I M  
K I  H 
K I  M  
K I N  
K I  H  
K I  H  
K I M  
K I  ?I 
K I  M  
K I M  
KI fl 
K L  H  
K I M  
K X  H  

.x K I N  , 
K I M  
K I  r¶ 
K I  H  
K I M  
K I  M  
K I  M 
K I N  
K I  H  
K I  H  
K I M  
K I  H  
K I  H 
K I N  



Table 11 ( c o n t i n u e d )  ------------------------------------------------------------ 
L I T R  DC DP RHOS RHOL MUL UG U L  EL EG ES ------------------------------------------------------------ 
I 4.8 0,.10 2.95 1.090 0,024 0.0 3.8 0.413 . 
K I M  4.8 0, 10 2 -95  1,090 0,024 0 - 7  3.8 0,435 
K I N  4-8  0.10 2-95 1,090 0,024 1.4 3.8 0,443 
K I M  4.80.10 2.95 1,0900,024 3.1 3.8 0,465 

.* K I M  4.8 0.10 2 -95  1,090 0,024 5 -6  3,8 0,391 
K I M  4.8 0 - 1 0  2,95 1,000 0,057 0 -0  7.6 0,199 
K I M  4.80.10 2.95 1.000 0.057 0 - 7  7.6 0,230 
K I M  U - 8  0. 10 2 -95  1.000 0,057 I,& 7.6 0,248 
K I M  4.8 0,. 10 2 -95  1,000 0,057 3 - 1  7.6 0.278 
K I M  4.80.10 2 -95  1,000 0.057 5-6  7.6 0.261 
K I M  4.80.10 2.95 1,000 0,057 0 -0  5.4 0,361 
K I M  4. 8 0, 10 2,95 1,000 0,057 0.7 5.4 0,374 
K I N  4.8 0.10 2.95 1.000 0.057 1.4 5.4 0,370 
K I M  4.80.10 2.95 1,000 0,057 3 - 1  5.4 0,370 
K I M  4.8 0. 10 2-95 1,000 0,057 5.6 5,.4 0,343 
K I M  4.80.10 2.95 0,9600,014 0.0 7.6 0,174 
K I M  4.8 0.10 2.95 0,960 0,01U 0.7 7.6 0,204 
K I M  4.8 0.10 2.95 0.960 0,014 1 -4  7 - 6  0,217 
K I N  4 . 8 0 - 1 0  2 - 9 5  0,9600,014 3.1 7.6 0. 220 
K I M  4.8 0.10 2 -95  0,960 0.01U 5 - 6  7 - 6  0,235 
K I N  4.8 0.10 2 -95  0,960 0,014 0 - 0  5 -4  0,296 
K I M  4.80.10 2.95 0.9600,014 0 -7  5.4 Om 322 
K I N  4.8 0. 10 2.95 0,960 0,.014 1 -4  5.4 0- 330 
K I M  4.8 0.10 2 -95  0,960 0,014 3 - 1  5.4 0.343 
K I M  4.80.10 2.95 0,.9600.014 5.6 5.U 0.348- 
K I M  4-8 0.10 2-95 1,150 0,046 0.0 7 - 6  0,144 
K I N  4-8  0. 10 2-95 1,150 0,046 0 - 7  7 - 6  0-170 
K I M  4 .80 .10  2.95 1.150 0.046 1.4 7 - 6  0,191 
K I M  4.8 0.10 2.95 1.150 0,0U6 3 - 1  7.6 0.209 
K I N  4.8 0. 10 2.95 1,150 0,046 5.6 7 - 6  0,191 
K I M  4.80.10 2.95 1.150 0.046 0.0 5.4 0.287 
K I N  4.8 0.10 2.95 1,150 0,0U6 0 - 7  5 -4  0.304 
K I M  4 - 8  0-  10 2.95 1.150 0,046 1.4 5 -4  0-304 
K I M  4.8 0.10 2.95 1.150 0,046 3.1 5.4 0.296 
K I N  4.8 0.10 2.95 1,150 0,046 5-6 5.4 0.29 1 
K I N  4.8 0. 10 2-95 1,000 0,063 0.0 7.6 0,122 
K I M  4.80.10 2.95 1.0000,.063 0.7 7.6 0.170 
K I M  4.8 0.10 2.95 1,000 0,063 1.4 7.6 -- 0.213 , 
K I N  4 - 8  0. 10 2 -95  1,000 0,063 3.1 7.6 

\ - 
0,222 

K I N  4.8 0.10 2 -95  1.0000.063 5.6 7.6 Om 191  
K I P ¶  4.8 0.10 2.95 1,000 0,063 0.0 5.U 0.274 
K I M  4.8 0, 10 2-95 1,000 0,063 0.7 5.4 0,309 
K I M  4.8 0.10 2.95 1.000 0.063 1.4 5.4 0,326 
K I M  4.8 0.10 2 -95  1,000 0,063 3.1 5.4 0,300 
K I M  4,80.10 2 -95  1,0000,063 5 -6  5.4 0,278 
EFVA 10.2 0.22 2.50 0,999 0.010 0.0 11.0 0,287 
EFVA 10.2 0.22 2 -50  0,999 0,010 0.2 11.0 0,287 
EFVA 10.2 0.22 2-50 0.999 0,010 0,U 11.0 0,281 
EFVA 10.2 0.22 2.50 0.999 0.010 0.7 11.0 0,287 
EFVA 10.2 0.22 2.50 0,999 0,010 1-0  11.0 0,290 



Table 11 (cont inued) ------------------------------------------------------------ 
L I T R  DC DP RHOS R H 3 L  N U L  UG UL EL EG ES - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
EFVA 10.. 2 0- 22 2-50 0,.999 0.010 1-3 11,O 0,. 290 
EFVA 1 0 - 2  0.22 2.50 0,999 0,010 2-4 11.0 0,296 
EPVA 10.2 0.22 2.50 0,999 0,010 3.3 11.0 0,291 
EFVA 10.2 0.22 2.50 0,999 0,010 0-0 8.5 0,365 
EFVA 10.2 0.22 2 -50  0-999 0,.010 0 - 2  8 -5  0,366 
EFVA 10.2 0.22 2.50 0,999 0,.010 0-4 8 - 5  . 0,362 

' . E F V A  10. 2 0.22 2,.50 0. 999 0,010 0-7  8 -5  0,369 
EPVA 10.2 0.22 2.5'0 0,999 O, -O?O 0 - 9  8.5 Om 366 
EPVA 10.2 0.22 2.50 0-999 0,010 1.3 8.5 0,362 
EPVA 10,-2 0 - 2 2  2m50 0,999 0,010 2-4 8,s 0,362 
EPVA 10.2 0.22 2.50 0,999 0.010 3.3 8 -5  0,362 
EPVA 10.2 0.22 2.50 0,999 0,010 0.0 6.2 0,461 
EFVA 10.2 0.22 2 -50  0,999 0,010 0 -2  6 -2  0,455 
EPVA 10.2 0.22 2.50 0-999 0.010 0..4 6 - 2  0,458 
EFVA 10.2 0.22 2 - 5 0  0-999 0,010 0 - 7  6 -2  0, 461 
EPVA 10..2 0 - 2 2  2-50 0,999 0,010 0 - 9  6 -2  0,460 
EFVA 10.2 0.22 2.50 0,.999 0,010 1 - 3  6.2 0.451 

'EFVA 10.2 0.22 2.50 0.999 0,010 2.2 6.2 0,. 442 
EFVA 10- 2 0. 22 2 - 5 0  0,999 0,010 3-2 6 - 2  0, U42 
EFVA 10.0 0 - 2 1  2.46 0,995 0,010 0.0 7 - 3  0,418 
EFVA 10.0 0.21 2.46 0,-995 0,010 0 - 2  7.3 0,416 
EFVA 10.0 0.21 2.46 0,995 0,010 0-L! 7.3 0,412 
EPVA 10.0 0.21 2.46 0,,995 0.-010 0.6 1 . 3  0,415 
EPVA 10.0 0.21 2.46 0,995 0,010 1.1 7.3 0,418 
EFVA 10.0 0 - 2 1  2.46 0,995 0,.010 1.7 7 -3  O,U13 
EPVA 10.0 0.21 2.46 0,995 0,,010 2.5 7.3 0,413 
EPVA 10.0 0.21 2,46 0.995 0,010 3.1 7.3 0,408 
EPVA IO,Q O e 2 1  2q46 Or995 Or010 0.0 11-2 0,506 
EPVA 10.0 0.21 2-46 0.995 0,010 0.1 4-2 0 ,  SO4 
EFVA 10.0 0.21 2.46 0-995 0,010 0.3 4 -2  0.501 
EPVA 10.0 0.21 2.46 0,995 0,010 0-6  U.2 0,506 
EFVA 1 0 - 0  0.21 2 - 4 6  0,-995 0-010 1.-1 0.2 0,504 
EPVA 10.0 0.21 2.46 0,995 0,010 1 -7  4.2 0,496 
EFVA 10.0 0.21 2.U6 0,995 0,010 2.5 4 - 2  0-499 
EFVA l o o 0  0.21 2 -46  Ow995,O-010 3.1 0.2 0-494 
EPVA 10-0  0.06 2-46  0.999 0,010 0.0 2.4 0- 325 
EFVA 10.0 0 - 0 6  2-46 0-999 0,010 0.3 2.4 0,346 
EPVA 10.0 0.06 2.46 0.-999 0,010 0.5 2 - 0  0,362 
EFVA 10.0 0.06 2.46 0.999 0,010 0 - 9  2.4 0.364 
EPVA 10.0 0.06 2.46 0,999 0,010 1.2 2 -4  0,365 
EPVA 10.0 0.06 2.46 0.999 0,010 1 - 8  2.4 0,367 
EFVA 10.0 0 - 0 6  2.46 0,999.0m010 2.3 2.4 0.367 
E F V A  10.2 0.06 2-9a 0,999 0,010 0.0 1 -6  0,405 
EFVA 10.2 0 - 0 6  2 -94  0-999 0,010 0.2 1.6 Ow u4.1 
EPVA 10.2 0 - 0 6  2.94 0,999 0,010 0 - 4  1.6 0,444 
EPVA 10.2 0 -06  2-94 0,999 0,010 0.7 1.6 0,433 
EFVA 1 0 - 2  0.06 2.94 0,999 0.010 0-9 1.6 0,436 
EFVA 10-2  0 - 0 6  ,2094 0.999 O,.OIO 1 - 4  '1.6 O m  435 
EFVA 10.2 0 - 0 6  2-94 0,999 O m O I O  1.7 1,6 0,433 
EPVA 10.0 0 -06  2.46 0,999 0,010 0-0 ' .  5 -2  0,165 



Table 1 1  (continued) --------------------------------- 
L I T R  DC DP RHOS R H O L  MUL 

EPVA 10.0 0.06 
EPVA 10;O 0.06 
EPVA 10.0 0.06 
EPVA 10.0 0.06 
EPVA 90.0 0.06 
EPVA 10.0 0.06 
EPVA 10.2 0.06 
EPVA 10.2 0.06 
EPVA 10.2 0-06 
EPVA 10.2 0.06 
EPVA 10.2 0.06 
EPVA 10.2 0.06 
EFVA '10.2 0.06 
EPVA 10.2 0.06 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0..33 
D A K S  5.6 0,33 
D A K S  5.6 0,33 
D A K S  5.6 0.33 
D A K S  5.6 0. 33 
D A K S  .5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.'6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0. 33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0,33 
D A K S  5.6 0-33 
D A K S  5.6 0.33 
D A K S  5-6 0.33 
D A K S  5.6 0.33 
D A K S  5.6 0.33 



Table 11 ( c o n t i n u e 3 )  ------------------------------------------- 
L I T R  DC DP RHOS RH3L MUL UG UL 

D A K S  
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A R S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
D A K S  
D A K S  
D A K S  ' 

D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
D A K S  
DAK S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
DAK S 
D A K S  



Table 11 ( c o n t i n u e l )  --------------------- ---- -------- 
LITR DC DP R H O S  R H 3 L  HUL 

D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
DA K S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K  S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
DAK S 
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K S  
D A K  S 
D A K S  



T a b l e  1 1  ( c o n t i n u e g )  ------------------------------------------------------------ 
LITR D C  DP RHOS RH3L MUL UG UL E L  EG E S  ------------------------------------------------------------ 
D A K S  5.6 0. 49 2.26 0.995 0,008 0.0 9.0 0.550 
D A K S  5.6 0.49 2.26 0,995 0.008 0.6 9.0 0.526 
D A K S  5.6 0.49 2 -26  0.995 0.008 0.8 9.0 0.520 
D A K S  5.6 0.49 2.26 0. 995  0.008 1.2 9.0 0.509 
D A K S  5.6 0.49 2.26 0.995 0.008 1.8 9.3 0,500 
D A K S  5.6 0.49 2 -26  0.995 0-008 2 -5  9.0 0 - 4 7 1  
D A K S  5.6 0.49 2 -26  0,995 0,008 3 - 0  9.0 0.461 
D A K S  5.6 0.49 2.26 0.995 0,008 3.5 9.0 0.445 
D A K S  5.6 O.U9 2 -26  0, 995  0.008 4 -0  9.0 0-4 29 
D A K S  5.6 0.49 2 -26  0,995 0,008 0 - 0  8.0 0,579 
D A K S  5.6 0.49 2.26 0.995 0.008 0.6 8.0 0,550 
DAKS 5.6 0,49 2.26 0,995 0.008 0- 8 8- 8 0 - 5 4 1  
D A K S  5.6 0.49 2 -26  0,995 0.008 1.2 8,O 0,529 
D A K S  5.6 0.49 2.26 0.995 0.008 1.8 8.0 0.511 
D A K S  5.6 0.49 2 -26  0,995 0,008 2 -5  8 -0  0,511 
D A K S  5.6 0.49 2 -26  0.995 0,008 3.0 8.0 0.. 4 99  
D A K S  5.6 0.49 2.26 0.995 0.008 3.5 8.0 0.483 
D A K S  5.6 0.49 2-26 0,995 0.008 4,O 8 - 0  0,464 
D A K S  5.6 0.49 2.26 0 - 8 0 0  0.017 0.0 1 0 - 9  0,554 
D A K S  5.6 0.49 2.26 0.800 0.017 0.5 10.9 0.535 
D A K S  5.6 0.49 2-26 0,800 0.017 1-0 10-9  0,521 
D A K S  5.6 0.49 2-26 0,800 0,017 1.3 1 0 - 9  0. 506 
D A K S  5.6 0.49 2.26 0.800 0.017 1.9 10.9 0,502 
D A K S  5.6 0.49 2-26 0 - 8 0 0  0.017 2.7 10-9  0.489 
D A K S  5.6 0.49 2.26 0.800 0.017 3.5 10.9 0,475 
D A K S  5.6 0.49 2-26 0,800 0.017 U-8 10.9 0 , 4  4 8 
D A K S  5.6 0.49 2-26 0.800 0,017 0 - 0  10 -2  0,580 
D A K S  5.6 0.49 2.26 0.800 0.017 0 - 5  10.2 0.561 
D A K S  5.6 0.49 2-26 0,800 0,017 1 -0  10 -2  0.551 
D A K S  5.6 0.49 2.26 0,800 0.017 1 -3  10.2 0,511 
DAKS 5.6 0.49 2.26 0.800 0.017 1.9 13.2 0,529 
D A K S  5.6 0.49 2-26 0,800 0.017 2-7 10.2 0,521 
D A K S  5.6 0.49 2-26 0.800 0,017 3 -5  10.2 0- 5 0 1  
D A K S  5.6 0.49 2.26 0.800 0.017 4.8 10.2 0.469 
D A K S  5.6 0.49 2-26 0.800 0,017 0 -0  9 - 0  0,602 
D A K S  5.6 0.49 2-26 0.800 0,017 0 - 5  9.0 0,600 
D A K S  5.6 0.49 2.26 0,800 0.017 1.0 9.0 0,585 
D A K S  5 - 6 0 . 4 9  2.26 0 - 8 0 0 0 m 0 1 7  1.3 9.0 0.572 
D A K S  5.6 0.49 2.26 0,800 0,017 T.9 9.0 0.558 
D A K S  5.6 0.49 2.26 0.800 0.017 2.7 9.0 0.537 
D A K S  5.6 0.49 2.26 0.800 0,017 3.5 9.0 0,520 
D A K S  5.6 0.49 2-26 0.800 0,017 Y.8 9.0 0, 4 96 
D A K S  5.6 0.49 2.26 0,.800 0.017 0.0 7.8 0,649 
D A K S  5.6 O.Q9 2-26 0,800 0.017 0 - 5  7.8 0.621 6 

D A K S  5.6 0.49 2-26 0,800 0.017 1 -0  7 - 8  0,599 
D A K S  5.6 0.49 2.26 0.800 0,017 1.3 7.8 0.598 
D A K S  5.6 0.49 2.26 0,800 0.097 1 -9  7.8 0.583 
D A K S  5.6 0.49 2-26 0.800 0,017 2.7 7.8 0,566 
D A K S  5.6 0.49 2.26 0.800 0.017 3.5 7.8 0.547 
D A K S  5.6 0.49 2 -26  0.800 0.017 U.8 7.8 0,515 



T a b l e  11 ( c o n t i n u e 3 )  ------------------------------------------- 
LITR DC DP RHOS RHOL HUL UG UL ------------------------------------------- 
D A K S  5.6 0,. 49 2.26 0,800 0.017 0-0  6,8 
D A K S  5.6 0.49 2.26 0.800 0.017 0.5 6.8 
D A K S  5.6 0. 49 2-26 0.. 800 0.. 017 1-0 6.8 
D A K S  5..6 0 - 4 9  2,.26 0,800 0,017 1..3 6 .8  
D A K S  5.6 0.49 2.26 0.800 0.017 1.9 8.8 
D A K S  5.6 0.49 2.26 0-800 0,.017 2.7 6.8 
D A K S  5.6 0.49 2-26 0,800 0,017 3.5 6.8 
D A K S  5.6 0.49 2.26 0.800 0.017 4-8 6.8 
D A K S  5.6 0.30 7 -71  0,995 0.008 0-0  15.1 
D A K S  5.6 0. 30 7.71 0,995 0,008 0-6  15,1 
D A K S  5.6 0.30 7-71 0.995 0.008 1.0 15.1 
D A K S  5.6 0. 30 7 -71  0,995 0,008 1.4 15.1 
D A K S  5..6 0.30 7.71 0,995 0..008 1-9  15. il 
D A K S  5.6 0.30 7.71 0.995 0,008 2.6 15.1 
D A K S  5,.6 0.30 7.71 0,995 0..008 3..4 15.1 
D A K S  5.6 0. 30 7.71 0.995 0,008 4.7 15-1. 
D A K S  5.6 0.30 7.71 0.995 0.008 0.0 12.3 
D A K S  5.6 0.30 7 - 7 1  0-995  0-008 0-6  12.9 
D A K S  5.6 0.30 7.71 0,995 0.008 1.0 12.9 
D A K S  5.6 0.30 7.71 0.995 0.008 1.4 12.9 
D A K S  5-6  0. 30 7.71 0..995 0,008 1.9 12- 9 
D A K S  5.6 0.30 7-71 0.995 0.008 2.6 12..9 
D A K S  5.6 0.30 7.71 0,995 0.008 3.4 12<.9 
D A K S  5.6 0. 30 7.71 0,995 0,008 4.-7 12.9 
D A K S  5.6 0.30 7-71  0,995 0.008 0.0 11.9 
D A K S  5.6 0.30 7.71 0- 995  0,008 0-6  11.. 9 
D A K S  5.6 0.30 7-71 0.995 0.008 1.0 11.9 
D A K S  5.6 0. 30 7..71 0 ,995 0.008 1.4 l1.,9 
D A K S  5.6 0.30 7.71 0,995 0.008 2-6 11.9 
D A K S  5.6 0.30 7.71 0.995 0.008 3.4 11.9 
D A K S  5.6 0.30 7.71 0 ,995 0-008 u-7  11.9 
D A K S  5.6 0.30 7 -71  0.995 0,008 0-0  11.3 
D A K S  5.6 0.30 7.71 0,995 0,008 0.6 11.3 
D A K S  5.6 0. 30 7 -71  0.995 0.008 1 -0  11.3 
D A K S  5.6 0.30 7.71 0.995 0,008 1.4 11.3 
D A K S  5.6 0.30 7.71 0,995 0.008 1.9 11.3 
D A K S  5.6 0.30 7.71 0.995 0.008 2.6 11.3 
D A K S  5.6 0.30 7.71 0.995 0.008 3.u 11.3 
D A K S  5.6 0 -30  7..71 0,995 0,009 a.7 11.3 
D A K S  5.6 0.30 7.71 0..800 0.017 0.0 18.9 
D A K S  5.6 0.30 7.71 0,.800 0,017 0-3 18.9 
D A K S  5.6 0.30 7.71 0.800 0,017 0 - 8  18.9 
D A K S  5.6 0.30 7.71 0.800 0.017 1.3 18.9 
D A K S  5.6 0 - 3 0  7-71  0,800 0,017 1.9 18.9 
D A K S  5.6 0.30 7.71 0.800 0,017 3-0 18-9  
D A K S  5.6 0.30 7.71 0.800 0.017 3.4 18.9 
D A K S  5.6 0. 30 7..71 0,800 0.017 4.1 18 -9  
D A K S  5.6 0.30 7.71 0.800 0.017 0.0 15.1 
D A K S  5.6 0.30 7.71 0.800 0,017 0.3 15. 1 
D A K S  5.6 0.30 7.71 0,800 0.017 0 3 -  1-5..J 



Table 1 1  ( c o n t i n u e 3 )  

L I T R  DC DP RHOS RH3L MUL UG U L  EL EG ES _----------------------------------------------------------- 
D A K S  5.6 0.30 7-71 0.800 0.017 1-3 15.1 0,553 
D A K S  5.6 0.30 7.71 0-800 '0.017 2-0 15.1 0.528 
D A K S  5-6 0.30 7.71 0.800 0.017 3.0 15.1 0, 533 
D A K S  5.6 0-30 7.71 0,800 0.017 3.4 15.1 0,522 
D A K S  5.6 0.30 7.71 0.800 0..017 4.1 15.1 0.508 
D A K S  5.6 0-30 7.71 0..800 0,017 0.0 13..5 0,600. 
D A K S  5.6 0..30 7.71 0.800 0.017 0.3 13.5 0,612 
D A K S  5.6 0.30 7.71 0.800 0,017 0-5 13.5 0.612 
D A K S  5.6 0.30 7,71 0,800 0,017 0-8 13,5 0,600 
D A K S  5.6 0.30 7.71 0.800 0.017 1.7 13.5 0,575 
D A K S  5.6 0.30 7.71 0-800 0.017 3-0 13.5 0.575 
D A R S  5.6 0.30 7-71 0,800 0..017 3.1 13.5 0,5-l0 
D A K S  5.6 0.30 7.71 0,800 0.017 4.1 13.5 0.560 
D A K S  5.6 0.30 7.71 0,.800 0,017 0.0 12.8 0,636 
D A K S  5.6 0-30 7..71 0,800 0,017 0.3 12.8 0.6UU 
D A K S  5.6 0.30 7.71 0,.800 0,.017 0.5 12.8 0.636 
D A K S  5.6 0, 30 7..71 0..800 0,017 0.8 12.8 0,630 
D A K S  5.6 0..30 7-71 0..800 0,017 1-3 12,8 0,625 
D A K S  5.6 0-30 7.71 0.800 0.017 1.9 12.8 0.595 
D A K S  5.6 0.30 7.71 0,800 0.017 3.0 12-8 0-59 5 
D A K S  5.6 0.30 7,.71 0,800 0,017 3.6 12.8 0,581 
D A K S  5.6 0.30 7.71 0,.800 0.017 4,.1 12.8 0.572 
B R E C  4.6 0. 20 2..75 0.995 0,008 2.5 15.7 0,159 
BREC 4.6 0.20 2,75 0,995 0,008 4-9 15-7 0,153 
BREC 4.6 0-20 2.75 0..995 0.008 8.7 15.7 0.151 
B R E C  4.6 0.20 2,75 0,995 0.008 11-5 15.7 0.. 149 
B B E C  4.6 0.20 2.75 0.995 0,008 la, 1 15,.7 0.147 
BREC 4.6 0.20 2.75 0.995 0..008 18.4 15.7 0.1Q3 
B R E C  U.6 0. 20 2-75 0- 995 0,008 2- 5 lU.6 0,182 
BREC 4.6 0.20 2.75 0,995 0.008 4-9 14.6 0 ,  178 
BREC 4.6 0.20 2.75 0.995 0..008 8,7 14.6 0.174 
BREC 4.6 0.20 2.75 0.995 0,008 11,.5 14.6 0:. 17 2 
BREC 4.6 0. 20 2..75 0,995 0,008 14.1 14.6 0,171 
BREC 4.6 0.20 2.75 0.995 0.008 16.4 14.6 0,168 
BREC 4.6 0.20 2..75 0.995 0..008 26-0 14.6 0,161 
B R E C  4.6 0.20 2,75 0- 995 0,008 2.. 5 13.1 0,229 
BREC' 4.6 0.20 2.75 0.995 0.008 4.9 13.1 0,231 
BREC 4.6 0.20 2-75 0-995 0,008 8.7 13.1 0,232 
BREC 4.6 0-20 2-75 0,995 0,008 11.5 13.1 0,234 
BREC 4.6 0.20 2.75 0,995 0.008 14.1 13.1 0,234 
B B E C  4.6 0,. 20 2-75 0,995 0.008 18.4 13.1 0,234 
BREC 4.6 0.20 2.75 0,995 0,008 26.0 13-1 0.235 
BREC 4.6 0.20 2.75 0.995 0.008 32.0 13.1 0.229 
BREC 4.6 0.20 2.75 0,995 0..008 37-5 13-1 0,229 
B B E C  4..6 0-20 2.75 0,995 0.008 43.0 13.1 0,22U 
BREC 4.6 0.20 2.75 0,-995 0.008 2.5 11.6 0,267 
B R E C  4.6 0.20 2..75 0.995 0..008 4-9 11-6 0,268 
BREC 4-6 0.- 20 2-75 0, 995 0-008 8,. 7 11,6 0,272 
BREC 4.6 0.20 2.75 0.995 0.008 11.5 11.6 0.274 
BBEC 4-6 0.020 2-75 0,995 0,008 14-1 11.6 0-27 4 



Table 11 ( c o n t i n u e g )  

LITR DC DP RHOS RHOL MUL UG UL EL EG E S  ------------------------------------------------------------ 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BBEC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BR EC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
B R E C  
BREC 
BREC 
BREC 
BREC 
BR EC 
BREC 
BREC 
BBEC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 



Table 11 ( c o n t i n u e 3 )  ----------------------------------------------------------- 
L I T R  DC DP RHOS RH3L NUL UG UL EL EG E S  

BREC 
BREC 
BR EC 
BREC 
BREC 
BREC 
BBEC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
B R E C  
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
B R E C  
BREC 
BREC 
BREC 
BBEC 
BREC 
BBEC 
BREC 
BREC 
BREC 
BREC 



Table 11  ( c o n t i n u e d )  ------------------------------------------------------------ 
LITR DC DP RHOS RHOL IYUL UG UL EL EG E S ------------------------------------------------------------ 
BREC 4.6 0.60 2.45 0.995 0.008 18.4 15.7 0,319 
B B E C  4.6 0.60 2oQS 0,995 0,008 26p0 15.7 0,317 
B B E C  4.6 0 - 6 0  2.U5 0,995 0,008 32,O 15.7 0,310 
BREC 4.6 0.60 2.45 0.995 0.008 37.5 15.7 0,303 
BREC 4.6 0 - 6 0  2.45 0,995 0,008 u3.0 15.7 0,302 
BBEC U.6 0 - 6 0  2 -45  0,995 0,008 2.5 14.6 0,374 
BBEC 4.6 0.60 2.45 0.995 0.008 4.9 1U.6 0,367 
BREC 4.6 0.60 2.45 0,995 0,008 8-7 1 4 - 6  0,360 
BREC 4.6 0,60 2.45 0.995 0,008 11 -5  14.6 0,360 
BBEC 4.6 0.60 2.45 0,.995 0.008 14.1 14.6 0,356 
BREC 4.6 0 - 6 0  2.45 0,995 0,008 18.4 14.6 0,352 
BBEC (1.6 0.60 2-45 0,995 0,008 26.0 14-6 0.3U6 
BBEC 4.6 0,.60 2.45 0.995 0,008 32.0 14.6 0.345 
BREC 8.6 0.60 2,.45 0,995 0,008 37.5 14 -6  0.331 
BREC 4.6 0 - 6 0  2.45 0,995 0,008 U3.0 14.6 0,325 
BREC 4.6 0.60 2.45 0.995 0,008 2.5 13.1 0 -40  1 
BREC 4. 6 0.60 2.US 0.995 0,008 U, 9 13.1 0,395 
BBEC 4.6 0 - 6 0  2 -45  0.995 0,008 8,7 13, 1 0.3 84 
BREC 4.6 0.60 2.45 0.995 0.008 11.5 13.1 0,380 
BREC 4.6 0.60 2,45 0.995 0-008 14.1 13, 1 0- 376 

' 
BREC 4.6 0.60 2 -45  0.995 0,008 18,U 13.1 0,373 
BREC 4.6 0.60 2.45 0.995 0.008 26.0 13.1 0.370 
BREC 4.6 0.60 2,45 0,995 0,008 32-0  13.1 O r  368 
BREC 4.6 0.60 2.45 0,995 0,.008 37-5 13.1 0,359 

? BREC 4.6 0.60 2.45 0.995 0.008 43.0 13.1 0,358 
BREC 4.6 0.60 2.45 0,995 0,008 2 -5  1 1 - 6  O,Q30 
BREC U.6 0.60 2.45 0,995 0,008 4.9 11-6  0- 423 
BREC 4.6 0.60 2.45 0.995 0.008 8.7 11.6 0,417 
BREC 4.6 0.60 2,U5 0,995 0,008 11,s 11.6 0.u12 
BREC 4.6 0.60 2 - 0 5  0,995 0,008 1 4 m 1  11.6 0,411 
BREC 4.6 0.60 2.45 0.995 0.008 18.4 11.6 0.410 
DI1EC 4*6  0 - 6 0  2,115 0,995 0,008 2 6 - 0  11,6 0.40 2 
BREC (1.6 0 - 6 0  2 -45  0.995 0,008 32-0  1 1 - 6  0,399 
BREC 4.6 0.60 2.45 0,.995 0,008 37.5 11.6 0,395 
BREC 4.6 0.60 2.45 0,995 0,008 113.0 11.6 0,389 
BREC U.6 0.60 2.45 0,995 0,008 2. 5 8 - 8  0,505 
BREC 4.6 0.60 2.45 0.995 0.008 4.9 8.8 0,497 
BREC U.6 0.60 2-45 0,995 0-008 8 -7  8.8 0,491 
BREC 4.G 0 - 6 0  2 - 4 5  0,995 0.008 11 -5  8 , 8  0,488 
BREC 4.6 0.60 2.45 0.995 0.008 14.1 8.8 0. 485 
BBEC 4.6 0.60 2 - 4 5  0,995 0,008 1 8 - 4  FI-8 0 -483  
BREC 8-6 0.60 2.45 0,995 0,008 26-0 8 - 8  0,475 
BREC 4.6 0.60 2.45 0.995 0.008 32.0 8.8 0.472 
BREC 4.6 0.60 2.U5 0,995 0,008 37.5 8. 8 0,468 
BREC 4.6 0.60 2.45 0,995 0.008 43.0 8.8 0.463 
BREC 4.60.60 2.45 0,995 0.008 2.5 7.2 0,574 
RREC 4.6 0.60 2 - 4 5  0,995 0,008 4.9 7 - 2  0-55 9 
BREC 4.6 0 - 6 0  2.45 0,995 0,008 8.7 7.2 0.55b 
BREC 4.6 0.60 2.45 0.995 0.008 11.5 7.2 0,552 
BREC 4.6 0.60 2 -45  0.995 0.008 111.1 7.2 0, 5U 9 



Table ------ 
LITR ------ 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC ' 

BREC 
BREC 
BREC 
BBEC 
LIREC 
BREC 
PRFC 
BREC 
BREC 
B B E C  
BBEC 
BREC 
BBEC 
BBEC 
BREC 
BREC 
BBEC 
BREC 
BREC 
BBEC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 
BREC 

11 ( c o n t i n u e g )  ------------------------------------------------------ 
DC DP RHOS R H 3 L  MUL UG UL EL EG E S  



T a b l e  11 ( c o n t i n u e 3 )  ------------------------------------------------------------ 
LITR DC DP RHOS R H O L  HUL UG UL EL EG E S  ------------------------------------------------------------ 
BBEC 4.6 0..80 2.36 0.995 0..008 18.4 9.6 Q, 500 
R R R C  4 - 6  0-90 2.36 0,.995 0.008 26#.0 9.6 0.496 
BREC 4.6 0.80 2..36 0,995 0,008 32.0 9.6 0,486 
BREC 4..6 0.80 2-36 0,995 0,008 37,.5 9 -6  0- 4 84 
BREC 4.6 0.. 80 2..36 0,. 995 0..008 U3,. 0 9.6 0,480 
EFVA 10.0 0..10 2.46 0..995 0..010 0.8 5.2 0.019 
EPVA 10.0 0.10 2-46 0,995 0,010 1.8 5 - 2  0.033 
EPVA 10.0 0.10 2.46 0.995 0..010 2.6 5.2 . 0.044 
EFVA 10..0 0. 10 2-46 0,995 0,010 2.6 5.2 0.047 
EPVA 10.0 0.10 2.46 0.995 0,.010 3.6 5.2 0 .053  
EPVA 10.0 0.10 2,46 0,995 0..010 3.6 5.2 0, 056 
EPVA 10.0 0 .10 2 - 4 6  0..995 0.010 4.2 5.2 0.058 
EFVA 10.0 0. 10 2-46 0,995 0,010 4.3 5.2 0.060 
EPVA 10.0 0.10 2.46 0.995 0.010 4.2 5.2 0.064 
EPVA 10..0 0. 10 2..06 0,995 0-010 5.4 5 , 2  0.069 
EFVA 10.0 0.10 2.46 '0.995 0.010 5.4 5.2 0.072 
EFVA 10.0 0.10 2.46 0..995 0,010 6.9 5.2 0.075 
EPVA 10-0  0.10 2,46 0,995 0,010 6.9 5 -2  0 ,078 
EFVA 10.0 0.15 2.46 0.995 0,.010 0.8' 5.2 0.016 
EFVA 10.0 0.15 2.46 0.995 0.010 1.3 5.2 0.023 
E F V A  10.0 0.15 2..46 0,.995 0,010 1.8 5 -2  0. 02 8 
EPVA 10.0 0.15 2.46 0,995 0.010 2.6 5.2 0.037 
EPVA 10.0 0. 1 5  2-46 0,995 0,010 2.6 5..2 0.040 
EPVA 10.0 0.15 2.46 0.995 0.010 3.6 5.2 0.048 
EFVA 10.0 0.15 2-46 0,995 0,010 a.2 5.2 0,054 
EPVA 10.0 0.15 2.46 0,995 0.010 5.4 5.2 0.058 
E P V A  10.0 0 .15 2-06 0,995 0.010 5.a 5.2 0.061 
EPVA 10..0 0. 15  2-06 0,995 0,010 6.9 5.2 0,066 
EFVA 10.0 0.15 2.46 0.995 0,.010 6.9 5.2 0.070 
EPVA 10.0 0..21 2..46 0,995 0.,010 0-8 5,2 0.013 
EFVA 10.0 0,.21 2.46 0 ,995 0,010 1.3 5,2 0.. 02 1 
EPVA 10.0 0.21 2.86 0.995 0,010 2.6 5.2 0.034 
EPVA 10.0 0 .21 2-46  0,995 0,010 3,6 5,2 0,04 2 
EPVA 10. 0 0.- 2 1 2-46 0,995 0,010 3-6 5-2  0,044 
EFVA 10.0 0.21 2.46 0.995 0.010 4.2 5.2 0.046 
EPVA 10.0 0.21 2-06 0,.995 0,010 4-3 5.2 0 - 0 4 9  
EFVA 10.0 0.21 2-46  0.995 0..010 5.4 5.2 0.052 
EFVA 10.0 0 .21 2.46 0,995 OcOIO 5-4 5.2 0.055 
EPVA 10.0 0.21 2.46 0.995 0,010 6.9 5 -2  0.055 
EFVA 10.0 0.21 2-46 0,995 0,010 6.9 5,2 0.059 
OSTH 10.2 0..03 2.96 0.999 0.010 0,O 0.4 
OSTH 10.2 0 - 0 3  2,.96 0,999 0.010 0-2  0.4 
OSTH 10.2 0 .03 2-96 0,999 0.010 0.4 0.4 
OSTH 10.2 0.03 2.96 0,999 0.010 0-6 0.4 
OSTH 10.2 0.03 2.96 0,999 0.010 0.8 0.4 
OSTH 10.2 0..03 2-96 0,999 0,010 1.2 0.4 
OSTH 10.2 0.03 2.96 0,999 0,010 1.4 0 - 4  
OSTH 10.2 0 - 0 3  2..96 0,999 0.010 1.6 0.4 
OSTH 10.2 0 .03 2-96 0,999 0,010 0.0 0.4 
OSTH 10.2 0 .03 2.96 0,999 0.010 0 - 2  0.4 



Table 11 (continued) ------------------------------------------------------------ 
L I T R  DC DP R H O S  R H O L  MUL UG UL EL EG E S ------------------------------------------------------------ 
O S T H  10.2 0.03 2.96 0,999 0,010 0.4 0.4 0.551 
O S T H  10.2 0.03 2.96 0.999 0.010 0.6 0.4 0- 537 
O S T H  10.2 0.03 2.96 0,999 0,010 0.8 0.4 0,529 
O S T H  10.2 0.03 2.96 0,999 0.010 1.2 0. 4 0,513 
O S T H  10.2 0.03 2.96 0,999 0,010 1 - 4  0.4 0.502 
O S T H  10.2 0.03 2.96 0,999 0.010 1.6 0.4 0.1177 
O S T H  10.2 0.03 2.96 0.999 0.010 0.6 0.4 0,543 
O S T H  10.2 0.03 2 -96  0,999 0,010 0.8 0.4 0.500 
O S T H  10.2 0 - 0 3  2.96 0,999 0,010 1.2 0.4 O,UU5 
O S T H  10.2 0.03 2.96 0.999 0.010 1.4 0.4 0.464 
OSTH 10.2 0.03 2.96 0,999 0,010 1.6 0.4 0.458 
O S T H  10.2 0.03 2 -96  0,999 0,010 0.0 1.6 0,3111 
O S T H  10.2 0.03 2.96 0.999 0,010 0.2 1.6 0.380 
O S T H  10.2 6 . 0 3  2.96 0.999 0.010 0.U 1.6 0 -38  3 
O S T H  10.2 0.03 2.96 0,999 0.010 0 - 6  1.6 0,388 
O S T H  10.2 0.03 2.96 0.999 0.010 0.8 1.6 0.389 
O S T H  10.2 0.03 2.96 0,999 0.010 1.2 1.6 0,390 
O S T H  10.2 0.03 2.96 0,999 0,010 1.4 1.6 0.398 
O S T H  10.2 0.03 2.96 0.999 0.010 1.6 1.6 0.389 
O S T H  10.2 0 - 0 3  2.96 0,999 0,010 0.0 1.6 0,321 
O S T H  10.2 0.03 2.96 0.999 0,010 0.2 1.6 0,385 
O S T H  1 0 - 2  0.03 2.96 0.999 0.010 0,U 1.6 0.390 
O S T H  1 0 - 2  0.03 2.96 0.999 0,010 0 -6  1.6 0, 395  
O S T H  10.2 0.03 2.96 0.999 0,010 0 - 8  1.6 0,384 
O S T H  10.2 0.03 2.96 0.999 0.010 1.2 1.6 0,375 
O S T H  10.2 0.03 2 -96  0.999 0.010 l,U 1.6 0,363 
O S T H  10.2 0.03 2 - 9 6  0,999 0,010 1-6  1.6 0.360 
O S T H  10.2 0.03 2.96 0.999 0.010 0.0 1.6 0. 282  
O S T H  10.2 0 - 0 3  2.96 0,999 0,010 0,2 1.6 0,363 
O S T H  10.2 0.03 2.96 0,999 0,010 0.4 1.6 0, 352 
O S T H  10.2 0.03 2.96 0,999 0.010 0 - 6  1 - 6  0,337 
O S T A  10.2 0.03 2.96 0,999 0.010 0.8 1.6 0,335 
O S T H  10.2 0 - 0 3  2.96 0,999 0,010 1.2 1.6 0.325 
O S T H  10.2 0.03 2.96 0.999 0.010 1.4 1 - 6  0 - 3 1 7  
O S T H  10.2 0.03 2.96 Om999 Om010 1.6 1.6 0,318 
O S T H  10.2 0.03 2 -96  0,999 0,010 0.0 2.4 0,165 
O S T H  10.2 0.03 2.96 0.999 0,.010 0.2 2.4 0- 285 
O S T H  10.2 0 - 0 3  2.96 0.999 0,010 0,U 2,U 0 , 2 9 5  
O S T H  10.2 0.03 2.96 0.999 0,010 0 -6  2.4 0,297 
O S T H  10.2 0.03 2.96 0,999 0,010 0.8 2.4 ,O. 305  
O S T H  10.2 0.03 2.96 0,999 0,010 1.2 2,U 0,303 
O S T H  10.2 0.03 2 -96  0.999 0,010 0 -0  2.4 0.162 
O S T H  10.2 0.03 2.96 0.999 0.010 0.2 2.4 0.267 
O S T H  10.2 0.03 2.96 0,.999 0,010 0.4 2.4 Om 276 
O S T H  10.2 0.03 2 -96  0.999 0,010 0.6 2.4 0.285 
O S T H  10.2 0.03 2.96 0.999 0.010 0.8 2.4 0,295 
O S T H  10.2 0.03 2.96 0,999 0,010 1.2 2.4 0,289 
O S T H  10.2 0.03 2.96 0,999 0,010 1,U 2.4 0,279 
O S T H  10.2 0.03 2.96 0.999 0.010 0.0 2.4 0.157 
O S T H  10.2 0.03 2.96 0.999 0.010 0 - 2  2.4 0.250 



95s '0 9'E 8'0 010'0 666'0. OA'Z 21 "0 2-01 HJSO 
LSS '0 9'E 9'0 010'0 666-0 OL'Z 21'0 2-01 HJSO 
9SS'O 9'~ n-0 OCO'O 666'0 .OL'Z 21 '0 ~''01 HLSO 
OSS '0 9'E 2'0 010'0 666'0 0L"Z 21'0 2'01 HJSO 
6ES '0 9 0"O 010'0 666'0 OL'Z 21 '0 2-01 H3SO 
892 "0 0'11 E'E 010'0 666'0 88'2 02 '0 1 "S H3SO 
tl9Z -0 0'11 E'Z 010'0 666'0 88'2-,.-OZ"0 1's HASO 
292 '0 0'11 Z'L 010'0 666'0 88'2 02'0 L'S HLSO r 
192'0 0'11 6'0 010'0 666'0 88'2 OZ'0 1 'S HJSO 
6St '0 0'11 SJO 010'0 666'0 88'2 02 '0 1 'S HJSO 
ESZ '0 0'11 E'O 010'0 666'0 88'2 02'0 1'5 HLSO 
6tlZ'O OilL'Z'O 0L0'0 666'0 88'2 02 '0 L'S HJSO 
9tlZ '0 0'11 0'0 010'0 666'0 88"Z 02'0 L'S HJSO 
6tlE '0 5'8 EWE 010'0 666'0 88'2 02'0 1's H3SO 
LQE'O 5'8 E'Z 010'0 666'088'2 02'0 1's HJSO 
tltlE '0 5'8 2'1 010'0 666'0 88'2 02 '0 1 'S HJSO 
tltlE "0 5'8 8'0 OLO"0 666"O 88'2 02'0 1's. HJSO 
Z~E'O 5'8 S'O 010'0 666'0 88'2 02 '0 L 'S HGQ 
8CE"O . 5'8 Z'O 010'0 666'0 88'2 02 '0 1's HASO 
EEE'O S'8 1'0 OLO"0 666'0 88'2 02'0 1 'S HLSO 
8ZE-0 S"8 0'0 010'0 666'0 88'2 02'0 1's HLSO 
tlZtl-0 2'9 EWE 010'0 666'0 88'2 02 "0 1 'S HJSO 
6Ltl'O 2'9 2'2 010'0 666'0 88'2 02'0 L'S H3SO 
81n-0 Z'9 2'1' 010'0 666'0 88'2 02'0 L'S HLSO 
8Ltl'O Z'9 8'0 0LO"O 666'0 88"Z 02'0 1's HLSO 
Lltl'O 2'9 S'O 010'0 666'0 88'2 02'0 1 'S HLSO 
91tl'O Z"9 E'0 010'0 666"O 88'2 02 '0 L'S HJSO 
tlLtl"0 2'9 L.:O OLOiO 666'0 88'2 02'0 L'S HLSO 
LOtl '0 2'9 0'0 010'0 666'0 88'2 02'0 1's HJSO 
LLS'O nu€ E 010'0 666-0 88'2 02'0 1's HJSO 
8LS'O b'E 2'2 010'0 666'0 88'2 02'0 1's H3SO 
9ZS-O R'E Z'l 010'0 666'0 88'2 02'0 L'S HJSO 
LZS'O tl'E 8"O 010'0 666'0 88'2 02'0 1"s HLSO 
6ZS'O tl"E S'O OLO*O 666'0 88"Z 02 '0 1 'S HLSO 
LES '0 b'E E'O OLO'O. 666"O 88'2 02'0 L'S HJSO 
LESiO tl'E 1-0 010'0 666'0 88'2 02'0 L'S HJSO 
LES'O tl"E 0'0 OLOiO 666'0 88'2 02'0 1's HJSO 
LLE'O R'Z %'L 010'0 666'0 t16-2 90'0 2-01 HJSO 
ELE'O tl'Z 2'1 010'0 666'0 116'2 90'0 2-01 H&SO 
ELE'O tr-2 8'0 010"O 666'0 t16-2 90'0 2-01 HASO 
EL€ '0 R'2 9'0 010'0 666'0.f~6'2 90'0 2-01 H3SO 
1 L E "0 9-2 n-0 010'0 666'0 ~6-z 90'0 Z'OL HJSO 
6SE '0 n.2 2.0 010'0 666'0 116'2 90'0 ~''01 HLSO 
9LE'O R'Z 0'0 010'0 666'0 tl6-2 90'0 2-01 H3SO 
8~12'0 n'Z 9'1 010'0 666'0 96'2 €0'0 2-01 HJSO 
802 '0 tl'2 b'L 010'0 666'0 96'2 €0'0 2'01 HJSO 
LtlZ '0 R'Z 2'1 OLO"0 666'0 96'2 €0'0 2-01 H3SO 
6SZ'O tl-2 8'0 010'0 666'0 96'2 EO"0 2-01 H3SO 
192'0 R'Z 9'0 010'0 666'0 96'2 EO'O 2-01 HLSO 
292 '0 b'Z tr'O 010'0 666'0 96'2 €0'0 2-01 HJSO 
------------------------------------------------------------ 

S 3 33 73, 10 311 711W 'IOHU SOH8 da 3a 8JI1 
---------------_-------------------------------------------- 

(~anu?~uo~) LC aTqe;l, 



Table 1 1  ( c o n t i n u e 3 )  . . ------------------------------------------------------------ 
L I T R  DC DP RIIOS R H 3 L  MUL UG UL Eb EG E S 

OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0. 12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTR: 10.2 0,. 12 
CJSTH 10. 2 0. 12 
OSTH 10-2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTA 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0.12 
OSTH 10.2 0. 22 
OSTH 10.2 0.22 
OSTH 10.2 0-22 
OSTH 10.2 0.22 
OSTH 10.2 0.22 
OSTH 10.2 0.22 
OSTH 1 1 - 2  0.22 
OSTH 10.2 0.22 
K I M  4.8 0.10 
K I M  4.8 0.10 
K I M  4.8 0.10 
K I M  4.8 0.10 
K I M  4.80.10 
K I M  4-80.26 
K I M  4.8 0.60 
K I N  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.80.60 
K I M  4.8 0.60 
K I N  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I N  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.80.60 
K I N  U.80.60 
K I M  4.80.60 

2,.70 0,.999 0,010 
2.70 0.999 0,010 
2.70 0,999 0,010 
2.70 0,999 0,010 
2.70 0.999 0.010 
2..70 0,999 0.010 
2..70 0, 999 0,010 
2.70 0..999 0.010 
2.70 0.999 0.010 
2-70 Om999 0-010 
2.70 0-999 0,010 
2.70 0,999 0,010 
2.70 0.999 0,010 
2.70 0,999 0,010 
2.70 0.999 0,.010 
2.70 0,.999 0,010 
2.70 0.999 0..010 
2-270 0,999 0.01 0 
2..70 0.999 0,010 
2 -70 0,999 0..010 
2.70 0,999 0,010 
2.50 0,999 0,010 
2.50 0.999 0.010 
2.50 0..999 0,.010 
2.50 0,999 0,010 
2.50 0.999 0,010 
2.50 0.999 0.010 
2.50 0,999 0.,010 
2 -50 0.999 0,.010 
2.95 1,000 0,010 
2.. 95 1. 090 0.. 024 
2.95 1,090 0,024 
2.95 1.004 01057 
2.95 1, O O U  0,057 
2.52 1.004 0,.057 
2,.30 1,000 0,010 
2.. 30 1 ,  000 0,010 
2 -3 0 1,. 000 .0,010 
2.30 1.000 0,010 
2.30 1.090 0.024 
2..30 1.090 0..024 
2-30 1,090 0..024 
2-30 1,.090 0,024 
2,.30 1.150 0,046 
2..30 1.150 0,046 
2-30 1. 150 0..046 
2.30 1.150 0,046 
2.30 1,170 0.075 
2.30 1.170 0.076 
2.30 1,170 0.076 



161  

T a b l e  11 ( c o n t i n u e d )  
* 

L I T R  DC DP 

K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0..60 
K I M  4.8 0..60 
K I M  4.8 0..60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I N  4 . 8 0 - 6 0  
K I M  4..8 0. 10 
K I M  4.8 0.10 
K I M  4.8 0.10 
K I N  4.8 0..10 
K I M  4..8 0.10 
K I P !  4.8 0.10 
K I M  4.8 0. 10 
K I N  4.80.10 
K I M  4.8 0. 10 
K I M  4.8 0. 10 
K I M  4.8 0.10 
K I M  4.8 0.10 
K I N  4.8 0- 10 
K I M  4.8 0.10 
K I M  4 .80 .10  
K I M  4.8 0. 10 
K I M  4 .80 .10  
K J M  4..80.10 
K I M  0..8 0. 10 
K I N  4.8 0.26 
K I M  4.8 0.26 
K I M  4.8 0.26 
K I M  4.8 0.26 
K I M  4.80.26 
K I M  4.8 0. 26 
K I M  4.8 0.26 
K I M  U..8 0.26 
K I N  U..8 0.60 
K I M  4.80.60 
K I M  4.8 0.60 
K I M  U.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0.60 
K I M  4.8 0 - 6 0  
K I M  4 .80 .60  
K I M  4.8 0.60 
K I N  4.8 0.60 
K I M  4.80.60 
K I M  4 .80 .60  

RHOS RHOL MUL ------------------ 
2.30 1,170 0,076 
2.30 1,003 0,130 
2-30 1.003 0,130 
2.30 1.002 0.200 
2..30 1.002 0.200 
2.30 1,002 0,200 
2.30 1.002 0.200 
2-30 1,001 0,700 
2.30 1,001 0,700 
2.30 1.001 0.700 
2-30 1,001 0,700 
2-95 0..960 0,.014 
2.95 0.960 0.014 
2.95 0,980 0,013 
2..95 0,980 0..013 
2.95 0.990 0.011 
2-95 0,990 0,011 
2.95 1.000 0,010 
2.95 1.000 0.010 
2.95 0,960 0-01U 
2 -95  0.960 0,014 
2.95 0.980 0.013 
2 -95  0.980 0.013 
2.95 0..990 0,011 
2.95 0..990 0.011 
2.95 1..000 0,010 
2,. 95 1,000 0,010 
2.95 1.004 0,.057 
2,95 1.170 0,076 
2 - 9 5  1.170 0.076 
2.52 0.960 0.014 
2 -52  0,960 0 -014  
2 -52  0.980 0.013 
2.52 0.980 0.013 
2 -52  0,990 0..011 
2-52 0,.990 0.011 
2.52 1..000 0,.010 
2..52 1,,000 0,010 
2..30 0- 9 6 0  O,.OlU 
2.30 0.980 0,.013 
2.30 0,990 0,011 
2.30 1,000 0.010 
2.30 0.960 0.014 
2.30 0,960 0.014 
2.30 0,980 0.013 
2.30 0.980 0.013 
2.30 0,990 0.011 
2.30 0.990 0,011 
2.30 1,000 0,.010 
2 -30  1.000 0.010 



Table 11 ( c o n t i n u e 3 )  
- - 

L X T R  ----- 
K I  M  
K I M  
K I  M  
K I M  
K I N  
K I  H  
K I N  
K I M  
K I  Pl 
K I  M  
KIM 
K I  n 
A 1  M 
K I M .  
K I  n 
K I H '  
K I M  
K I  H  
K I  H  
K I M  
K I H  . 

K I M  
K I N  
K I  N  
K I M  
K I N  
K I  n 
K I  M  
K I N  
K I  1 
K I M  
K T  N 
K I H  
K I M  
K I  M  
K I M  
K T  
RIM 
K I  M  
K I M  
K I  n 
K I M  
K I  H  
K I M  
K I M  
K I  H  
K I M  
K T  
K I M  
K I  H  

DC DP RHOS R H 3 L  MUL UG UL EL EG ES 
,------------------------------------------------------- 

4.8 0.10 2,95 1..000 0,010 0 -7  5.4 0.526 
4.8 0.10 2.95 1,000 0.010 1.4 5.4 0.496 0,146 0,358 
4.8 0.10 2.95 1,.000 0,010 2..8 5.4 0.468 
4..8 0.10 2 -95  1,000 0,010 5 -6  5.4 0.440 0,226 0,334 
4.8 0.10 2.95 1.090 0,024 0 -7  5.4 0,662 0.078 0,260 
4.8 0.10 2.95 1,090 0,024 1.4 5.4 0,600 
4.8 0.10 2.95 1,090 0,024 2.8 5.4 0.570 
4.8 0.10 2,,95 1,090 0,024 5.6 5.4 0,534 0,190 0,276 
4.8 0.10 2 - 9 5  1,150 0.046 0.7 5.0 0.694 0,,100 0,206 
4 -8  0.10 2-95 1.150 0,046 1.4 5.4 0.670 0.106 0,224 
4 - 8  0.10 2-95 1..150 0,046 2.8 5.4 0.640 0.118 0.242 
4.8 0.10 2.95 1..150 0.046 5.6 5.4 0.608 0.162 0,230 

0.10 2 - 9 5  1,004 0,063 0,7 5-11 0.730 0,080 0,190 
4.8 0.10 2.95 1.,004 0.063 1.4 5.4 0.700 0.092 0,208 
4.8 0,10 2.95 1,004 0.063 2.8 5.4 0.666 0.160 0,174 
4.8 0.10 2 -95  1,004 0.063 5-6 5.4 0.638 
4.8 0.26 2,,52 1,000 0.010 1.4 5.4 0.460 0.008 0.532 
4.8 0.26 2.52 1,000 0,010 2.8 5.4 0.4140 0.038 0,522 
4.8 0.26 2.52 1,000 0.010 5.6 5,4 0.420 0.086 0,.49U 
4.8 0.26 2 - 5 2  1,090 0,024 1.4 5,'4 0,504 0.024 0,472 
4.8 0.26 2.52 1,090 0,024 2.8 5.4 0.484'0.060 0,456 
4.8 0 - 2 6  2 -52  1,090 0,024 5.6 5.4 0.456 0,114 0,430 
4.'8 0.26 2.52 1,150 0,046 1 -4  5.4 0.596 0,404 
4.8 0.26 2-52 1.150 0,046 f , , 8  5.4 O.57G 0.034 Os390 
4.8 0,26 2-52 1,150 0,046 5,6 5.4 0.548 0..080 0,-372 
4.8 0.26 2.52 1..170 0,076 1.4 5.4 0.632 0,.010 0,358 
Q . 8  0.26 2.52 1.-170 0.076 2.8 5,4 0.612 0.044 0,344 
4.8 0.26 2.52 1,170 0,076 5.6 5,4 0.588 0..090 0,322 
4.8 0.26 2.52 1,003 0,130 1.4 5.4 0,660 
4.8 0.26 2.52 1,003 0,130 2 -8  5 . ' 4  0.632 
4.8 0.26 2.52 1.003 0,130 5.6 5.4 0.608 
4.8 0.26 2 - 5 2  1.002 0,200 1,u 5.4 0.668 0,014 0,318 
4 - 8  0.26. 2 -52  1.002 0,200 2 -8  5.U 0.644 U - V S O  Om306 
4.8 0.26 2 - 5 2  -1,002 0,200 5.6 5.4 0.616 0.086 0 -298  
U.8 0,60 2-30 1,000 O p O I O  1.4 7,7 0,478 
4.8 0.60 2.30 1,000 0.010 2.8 7.7 0.450 
4.8 0.60 2-30 1,000 0,010 1 1 - 0  7 -7  0.432 
4.8 0.60 2.30 1.000 0.010 16.1 7.7 0.406 
0.8 0.60 2.'30 1,090 0,024 1,B 7.7 0..488 
4.8 0.60 2 -30  1.090 0,024 2.8 7.7 0.466 
4.8 0.60 2 -30  1,-090 0,024 11,O 7-7  0.440 
4.8 0.60 2.30 1,090 0,024 16.1 7.7 0.422 
11.8 0.60 2 -30 ,  1,150 0..046 1 -4  7.7 0,510 
4.8 0.60 2.30 1,150 0.046 2-8  7 - 7  0.486 
4.8 .0.60' 2.30 1.150 0.046 11.0 7.7 0.464 
4.8 0.'60 2.30 1,150 0,046 1 6 - 1  7.7 0.452 
4.8 0.60 2 - 3 0  1.170 0,076 1.4 7.7 0.536 
4.8 0.60 2-30 1.170 0,076 2,8 7.7 0.506 
4.8 0 - 6 0  2 - 3 0  1,170 0.076 1 1 - 0  7.7 0.490 
4.8 0.60 2-30 1.170 0,076 1 6 - 1  7.7 0.496 



T a b l e  11 (con t i n u e 3 )  ------------------------------------------------------------ 
L I T R  DC DP RHOS R H j L  MUL . UG U L  , . EL EG ES ----------------------------------------------------------- 
K I H  4.8 0.60 2-30 1,,003 0.130 1.4 7.7 0.578 
K I H  4.8 0.60 2.30 1.003 0,130 2 - 8 ' 7 . 7  0.560 
K I H  11.8 0.60 2-30 1,002 0,200 1-4 7 -7  0.656 
K I N  4.8 0.60 2.30 1,002 0.200. 2.8 7.7 0.618 
K I H  11.8 0.60 2.30 1,002 0,200 11-0  7.7 0.566 
K I H  , 4.8 0.60 2 - 3 0  1.001 0..700 1.4 7.7 0.780 
K I H  0.8 0.60 2-30 1.001 0,700 2,8 7.7 0.726 
K I H  4.8 0.10 2 - 9 5  0,960 0.014 1.4 , 3 0 8  0.532 
K I H  6.8 0.10 2.95 0,960'0,..014 16.1 3 - 8  0.440 
K I H  4.8 0.10 2.95 0,980 0,013 1.4 3.8 0.512 
I 4.8 0.10 2.95 0,980 0,.013 16.1 3.8 0.420 
I 4.8 0.10 2-95 0,990 0,011 1.4 3.8 0.496 
K I H  '4.8 0.10 2.95 0.990 0.011 16.1 3.8 0.400 
K I H  0.8 0. 10 .2,95 1,000 0,~010 1-4 3.8 0. 480 
I 4.8 0.10 2.95 1.000 0;,010 16.1 3.8 0.380. 
I 0.8 0.10 2.95 0,960 0.014 1.4 5.4 0.600. 
K I H  4.8 0.10 2.95 0.960 0,014 16 .1 .  5.4 0.480 
I 4.8 0.10 2 -95  0,980 0,013 l,4 5.4 0.584 
K I H  4.8 0,10 2.95 0.980 0.013 16.1 5.4 0.480 
I U.8 0.10 2 -95  0,990 0,011 1,.4 5.4 0,576 
K I H  4.8 0,10 2.95 0.990 0,011 16.1 5.4 0.480 
K I H  4.80.10 2,95.1.000 0,010 1,U 5.4 0.564 
K I H  4.8 0.10 2.95 1,000 0.010 16.1 5.4 0.464 
K I H  0.8 0.26 2 -52  0,96.0 0.014 1 -4  3.8 0..300 
K I H  4.8 0.26 2.52 0.960 0.014 5.6 3.8 0.248 
K I H  4.8 0.26 2-52 0,980 0.013 1-4  3,.8 0.356 
K I H  4.80.26 2.52 0,9800.013 '5.6 3.8 0.312 
K I H  0.80.26 2 -52  0,9900,011 1 -4  3,80,400 
KIH 4.8 0.26 2.52 0,990 0.011 5.6 3.8 0.360 
K I H  4.8 0.26 2,52 1,000 0,010 1 -4  3 - 8  O.U28 
I 4.8 0.26 2.52 1.000 0,010 5 -6  3.8 0,364 
K I H  4.8 0.26 2..52 0,960 0,014 1 -4  7,.7 0.408 0,168 0,424 

, KIB 4.80.26 2 ,52  0 , 9 6 0  0.014 5 - 6  7-7  0,3400,264q.336 
K I H  4.8 0.26 2.52 0..980 0.013 1.4 7.7 0.436 0.138 0,426 
K I H  U.80.26 2-52 0,980 0,013 5.6 7,7 0.3960..2100,.394 
K I M  4.8 0.26. 2 -52  0.990 0 -011  1 -4  7.7 0 - 4 9 6  0,082 0,422 
K I M  4.80.26 2.52 0.990 0.011. 5.6 7.7 0 .4320 .176  0,392 
K I H  4.8 0.26 2,.52 1,000 0,010 l,U 7.7 0,.496 0,.086 0,418 
K I H  4.8 0.26 2.52 1,000 0,010 5.6 74.7 0.440' 0,172 Or388 

$/ KIH 4-8 0 - 6 0  2--30 0 - 9 6 0  0,014 1 1 4  3 - 8  0,320 
K I H  4.8 0.60 2-30 0,960 0..014 16.1 3 - 8  0,.212 
K I H  4,80.60 2-30 0,9800,013 1.u 3 - 8 0 - 3 1 2  
K I M  4.8 0.60 2,.30 0.980 0,013 16.1 3.8 0.212 

\ K I M  4.8 0.60 2,30 0.990 0,011 1 -4  -3,.8 0.208 
K I H  4.80.60 2.30 0.9900,011 16.1 3.8 0.212.  
RIM U.8 0.60 2-30 1,000 0,010 1,4 3 - 8  0,208 
K I H  4.8 0.60 2.30 1.000 0,010 16.1 , 3.8 0.228 
K I M  4.8 0.60 2-39 0,960 0,014 1.. Q 7.. 7 0,400 0,. 108  0- 492 
K I M  4.8 0.60 2-30 0.960 0,014 1 6 - 1  7 - 7  0.288 
K I H  4.8 0.60 2.30 0.980 0,013 1.4 7.7 0.368 0.120 0,512 



Table 1 1  (continued) ------------------------------------------------------------ 
L I T R  DC DP RHOS RHOL NUL UG . UL E L  EG E S  

K I M  4.80.60 
K I N  4.80.60 
K I M  U-8 0-60 
K I N  4.8 0.60 
K I M  4.80,60 
M I O S  15.2 0.59 
N I O S  15.2 0.59 
M I O S  15.2 0.59 
M I O S  15.2 0.59 
H I O S  15.2 0.59 
M I Q S  15.2 0.59 
NIOS 15.2 0.59 
N I O S  15.2 0.59 
MTOS 15.2 Qe.59 
M I O S  15.2 0.59 
N I O S  15.2 0.59 
aros 15.2 0.59 
M I O S  15.2 0.59 
N I O S  15.2 0-59 
N I O S  15.2 0.59 
M I O S  15.2 0.59 
H I O S  15.2 0.59 
L l I O S  15.2 0.59 
M I O S  15.2 0.59 
N I O S  15.2 0.59 
N I O S  15. 2 0,.59 
H I O S  15.2 0.59 
M I O S  15.2 0-59 
aIos 15.2 0.59 
M I O S  15.2 0.59 
N I O S  15.2 0.59 
H I O S  15.2 0.59 
# I O S  15.2 0.59 
N I O S  15.2 0.59 
M I O S  15.2 0.59 
M I O S  15.. 2 0-59 
H I O S  15.2 0.59 
H I O S  15.2 0.59 
H I O $  15.2 0.59 
H I O S  15. 2 0.59 
H I O S  15.2 0.59 
H I O S  15.2 0.59 
M I O S  15.2 0.59 
H I O S  15.2 0.59 
H I O S  15.2 0.59 
M I O S  15.2 0.59 
N I O S  15.2 0.59 
H I O S  15.2 0.59 
N I O S  15.2 0-59 
M I O S  15.2 0.59 



Table 11 (continued) ------------------------------------------------------------ 
L I T R  DC DP RHOS R H O L  HUL UG ' UL E L  EG E S ------------------------------------------------------------ 
M I O S  1 5 - 2  0.59 2..63 1,.000 0,010 1.6 20.0 0.725 
M I O S  15.2 0.59 2-63 1,000 0.010 3 , l  20.,0 0.690 
H I O S  15.2 0.59 2.,63 l m . O O O  0..010 6-1 20.0 0.671 
B I O S  15.2 0.59 2.63 1.000 0,010 10,9 20.0 0.604 
H I O S  15.2 0.59 2.63 1.000 0.010 0.0 26.0 0.850 

;T M I O S  15.2 0,.59 2-63 1,000 0.010 1,7 26.0 0.799 
M I O S  15.2 0..59 2,.63 1..000 0..010 3.0 26.0 0.809 
H I O S  15.2 0.59 2-63 1.000 0.010 4-6 26.0 0 ,770  
M I O S  15.2 0.30 2,.45 1.000 0.010 0.0 16.0 0.196 
M I O S  15.2 0-30 2-45  1.000 0.010 1 - 6  16.0 0,170 
MI'OS 15.2 0.30 2,U5 1,000 0.,010 3.1 16-0 0,134 
M I O S  15.2 0.30 2 .45 '1 .000  0,010 4.7 16.0 0,112 
M I O S  15.2 0.40 2.45 1.000 0,010 0.0 14.0 0,230 
H I O S  15.2 0.30 2,.45 1.000 0,010 1 - 5  14,O 0,206 
M I O S  15..2 0.30 2.45 1 ,000  0..010 3.1 14.0 0.181 
H I O S  15.2 0.30 2.45 1 ,000  0,.010 4.5 14.0 0,157 
H I O S  15.2 0.30 2.45 1,000 0,010 6-5  14.0 0,196 
M I O S  15.2 0.30 2.45 1 ,000 0,010 14.9 14-0 0.246 
H I O S  15.2 0 - 3 0  2..45 1.000 0,010 0.0 13.0 0,299 
410s 15.2 0-30 2.45 1,.000 0,010 1-6 11..0 0.282 
M I O S  15.2 0.30 2.45 1.000 0,.010 3-0 11-0  0,257 
H I O S  15.2 0.30 2 - 4 5  1.000 0,010 4-6 11.0 0,275 
H I O S  15.2 0.30 2-45  1,000 0,010 5.6 11.0 0,317 
M I O S  15.2 0.30 2.45 1.000 0,.010 11.4 11.0 0. 340 
M I O S  15.2 0.30 2.45 1 ,000  0,010 0.0 8.4 0,368 
H I O S  15.2 0.30 2-45 1,000 0,010 1-6 8,.4 0,357 
M I O S  15.2 0.30 2..45 1.000 0..010 3,.2 8.4 0.376 
H I O S  15.2 0.30 2.45 1,000 0,.010 4.6 8.4 0.398 
H I O S  15.2 0 -30  2-45  1,000 0,010 6.1 8 -4  0,405 
H I O S  15.2 0.30, 2 - 4 5  1,.000 0,010 11.9 8.4 0,406 
H I O S  I-5.2 0.30 2 -45  1,.000 0,010 0-0 6.6 0.429 
H I O S  15.2 0. 30 2,45 1,'OOO 0..010 1.6 6,6 O,U40 
H I O S  15.2 0.30 2-45 1.000 0.010 3.-1 G - G  0.. 0 4 8 
M I O S . 1 5 - 2  0.30 2.45 1.000 0..010 4.6 6.6 0,452 
M I O S  15.2 0 -30  2-45 1.000 0.010 6-2  6.6 0.453 
M I O S  15.2 0 -30  2.45 1.000 0.010 11.7 6.6 0.454 
H I O S  15.2 0.30 2.45 1.000 0.010 1.5 16.0 0.030 
M I O S  15.2 0.30 2,45 1,000 0.010 3..0 16.0 0.068 . 
M I O S  15.2 0 - 3 0  2.45 1.000 0.010 4.5 16.0 0 ,100  
H I O S  15.2 0.30 2 - 4 5  1 ,000  0.010 1.5 11.0 0.040 
M I O S  15.2 0.30 2.45 1,.000 0,010 3..0 11-0 0,081 
H I O S  15.2 0.30 2-45 1,000 O,,OIO 4.1 11.0 0 - 0 8 6  
B I O S  15.2 0.30 2-45 1.000 0,010 5-4 11.0 0.071 
M I O S  15.2 0.30 2,.45 1,000 0,.010 9.9 11-0 0.097 
H I O S  15.2 0.30 2.45 1 ,000  0.010 1.6 6.6 0 , 0 3 3  
N I O S  .15.2 0.30 2-45  1,000 0..010 2-9 6 -6  0,. 04 8 
H I O S  15.2 0.30 2-45  1,000 0..010 4-4 6 -6  0 ,063  
M I O S  15.2 0.30 2 - 4 5  1.000 0,010 6-(I  6, .6  0 ,074  
H I O S  15 . , 2 .0 ,30  2 -45  1-000  0,010 12,9 6-6 0,- 0 9 9  
H I O S  15.2 0..30 2.45 1 ,000  0,010 0.0 16.0 0.798 



Table 11 ( c o n t i n u e 3 )  ------------------------------------------------------------ 
L I T R  DC DP RHOS R H 3 L  MUL UG UL E L  EG E S  

M I O S  15.2 0.30 
M I O S  15.2 0.30 
H I O S  15. 2 0.. 30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
nros 15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
H I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
M I O S  15.2 0.30 
H I O S  15.2 0.. 13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
H I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
H I O S  15.2 0,.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
H I O S  15.2 0.13 
M I O S  15.2 0.13 
H I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0.13 
M I O S  15.2 0. 13 
M I O S  15.2 0.13 



Table 1 1  (continued) ------------------------------------------------------------ 
L I T R  DC DP R H O S  R H O L  MUL UG U L  E L  EG E S ------------------------------------------------------------ 
M I O S  15.2 0,.13 2.67 1.000 0.010 13-0 6.6 0.331 
B I O S  15.2 0-13 2-67 1,OOO 0-010 0-0 7p8 0,193 
M I O S  15.2 0.13 2.67 1,000 0-010 1,5 7-8 0,259 
M I O S  15.2 0.13 2.67 1..000 0,010 3.1 7..8 0,272 
H I O S  15.2 0,. 13 2-67:l-000 Op010 4.5 7-8 0-291 
H I O S  15.2 0.13 2-67 1,000 0-010 6.1 7,8 0,293 
M I O S  15.2 0.13 2.67 1.000 0.010 13.0 7.8 0.30Q 
H I O S  15.2 0. 13 2.67 1.000 O.iO10 0-0 9.0 0,153 
M I O S  15.2 0.13 2-67 1,000 0,010 1-6 9.0 0- 203 
H I O S  15.2 0,13 2-67 1,000 0,010 1.6 7.8 0.037 
H I O S  15.2 0.13 2.67 1.000 0,010 3-2 7.8 0.061 
H I O S  15.2 0.13 2.67 1,.000 0,.010 4-6 ' .7.8 0.072 
M I O S  15.2 0.13 2-67 1,.000 0,010 6.0 7-8 0.088 
H I O S  15.2 0.13 2.67 1.000 0.010 13.0 7.8 0.128 
M I O S  15.2 0.13 2-67 1,..000 0.010 1.6 4.2 0.027 
M I O S  15.2 0. 13 2.67 1,000 0,010 3-2 4-2 0.04 9 
B I O S  15.2 0.13 2.67 1,.000 0,010 4.6 U.2 0.070 
H I O S  15.2 0. 13 2.67 1,000 0,010 6.0 9.2 0.076 
M I O S  15.2 0.13 2.67 1..000 0,.010 13.0 4.2 0.121, 
M I O S  15.2 0.13 2.67 1.000 0.010 1.6 3-0 0.024 
N I O S  15.2 0.13 2-67 1,000 0.010 3..3 3,O 0.053 
N I O S  15.2 0.13 2.67 1.000 0,010 4.7 3.9 0.066 
H I O S  15.2 0. 13 2.67 1.000 0-010 6.1 3-0 0.080 
H I O S  15.2 0.13 2.67 1,000 0.010 13.0 3.0 0.'116 
M I O S  15.2 0.13 2.67 1,000 0,010 0-0 9.3 0.831 
M I O S  15.2 0.13 2-67 1,000 0,010 1.6 9-0 0.760 
M I O S  15.2 0.13 2.67 1.000 0,010 0.0 7.8 0.778 
M I O S  15.2 0.13 2-67 1,000 0,010 1.7 7-8 0.682 
M I O S  15.2 0.13 2 - 6 7  1,000 0.010 3.2 7.8 0.663 
M I O S  15.2 0. 13 2.67 1..000, 0,010 U.7 7.8 0.649 
M I O S  15.2 0.13 2.67 1.000 0.010 6.3 7.8 0.627 
M I O S  15.2 0.13 2-67 1,000 0.010 13.U 7.8 0..605 
H I O S  15.2 0.13 2.67 1..000 0.010 0.3 6.6 0.741 
H I O S  15.2 0.13 2.67 1,000 0.010 1-7 6-6 0.660 
M I O S  15.2 0.13 2.67 1.000 0.010 3.1 6.6 0.625 
M I O S  15.2 0.13 2-67 1.000 0.010 U.7 6.6 0,609 
H I O S  15.2 0.13 2.67 1.000 0.010 6.4 6.6 0.583 
M I O S  15.2 0. 13 2,67 1.000 0,.010 13.5 6.6 0,569 
H I O S  15.2 0.13 2.67 1.000 0.010 0.0 5.4 0,720 
M I O S  15.2 0.13 2.67 1,000 0,010 1-7 5.4 0.611 
M I O S  15.2 0.13 2.67 1,000 0,010 3.1 5.4 0.580 
MIOS 15.2 0.13 2.67 1.000 0.010 4.7 5.4 0.558 
M I O S  15.2 0.13 2.67 1,000 0-010 6-3 5-4 0.543 
M I O S  15.2 0.13 2.67 1..000 0,,010 13.3 5.4 0.520 
M I O S  15.2 0. 13 2.67 1,000 0,010 0.0 4.2 0.670 
M I O S  15.2 0.13 2.67 1,000 0.010 1.6 4.2 0.556 
B I O S  15.2 0,. 13 2.67 1,000 0,010 3-1 Q.2 0.535 
H I O S  15.2 0.13 2.67 1.000 0.010 4.6 4.2 0.511 
M I O S  15.2 0.13 2.67 1,000 0,010 6,U 11.2 0.507 
M I O S  15.2 0.13 2.67 1,.000 0.010 0.0 3.3 0.574 



T a b l e  11 (cont inued)  ------------------------------------------------------------ 
LITR DC DP RHOS RHOL MUL UG UL EL EG ES ------------------------------------------------------------ 
MIOS 15.2 0.13 2.67 1,000 0.010 0.8 3.0 0.523 
MIOS 15.2 0.. 1 3  2.67 1.000 0,010 1.6 3..0 0.U90 
MIOS 15.2 0.13 2.67 1..000 0,010 3.1 3.9 0.466 
MIOS 15.2 0.13 2..67 1.000 0,010 U-7 3-0  0.U5U 
MIOS 15.2 0.13 2.67 1.000 0,.010 6 -3  3.3 0.454 
HIOS 15.2 0.13 2.67 1,000 0,010 13.U 3,O 0,431 
BHEP 2.0 0.10 2.90 0,996 0,010 0 -0  4.3 0,353 
BHEP 2.0 0. 10 2 -90  0,996 0,010 0.0 U,O 0,361 
BHEP 2.0 0.10 2.90 0.996 0.010 0 - 2  4.0 0,357 
BHEP 2.0 0. 1 0  2.90 0.996 0.010 0.6 4.0 0. 356  
BHEP 2.0 0.10 2..90 0,996 0,010 1.0 U,O 0,351 
B H E P  2.0 0.10 2 - 9 0  0,996 0,010 1.4 4.0 o, 3rra 
BHEP 2.0 0 - 1 0  2.90 0,996 0,010 1.9 4.0 0,339 
BHEP 2.0 0. 10 2.90 0,996 0,010 2.6 U,,Q 0.329 
BHEP 2.0 0.10 2.90 0.996 0,010 2 - 5  4.0 0,318 
BHEP 2.0 0.10' 2.90 0,996 0,010 2 - 9  4.0 0,317 
BHEP 2.0 0. 10 2-90 0,996 0,010 3.5 4.0 0,300 
BHEP 2.0 0.10 2.90 0,.996 0.010 4.,O 4.0 0.300 
BHEP 2.0 0.10 2.90 0.996 0,.010 4 -2  4.0 0,292 
BHEP 2.0 0- 10 2 -90  0,996 0,010 U-8 Q,-O 0-28u 
BHEP 2.0 0.10 2.90 0..996 0..010 5.1 4.0 0.291 
BHEP 2.0 0.10 2 - 9 0  0,996 0,010 5.3 4.0 0.284 * 
BHEP 2.0 0. 10 2..90 0,996 0,010 5-U U,.O 0,271 
BHEP 2.0-0.10 2..90 0.996 0.,010 5 -8  4.0 0,266 
BHEP 2.0 0.10 2.90 0.996 0,010 5.9 4.0 0,274 
BHEP 2.0 0.- 10 2-90 0,996 0..010 6- U 4-0 0,256 y* 

BHEP 2.0 0.10 2.90 0.996 0.010 6.9 4.0 0 ,260  
BHEP 2.0 0.10 2.90 0.996 0.,010 7.1 4.0 0,239 
BHEP 2.0 0.10 2.90 0.996 0,010 8 - 1  4,O 0,250 
BBEP 2.0 0.10 2 -90  0,.996 0,.010 0.0 5.2 0,292 
BHEP 2 - 0  0 - 1 0  2.90 0,996 0..010 2 - 1  5-2 0, 292  
BHEP 2.0 0.10 2-90 0,.996 0,010 3.8 5.2 0,261 
BHEP 2.0 0.10 2.90 0.996 0..010 4.5 5.2 0 - 2 s 9  
BHEP 2.0 0.10 2,9Q 0,996 0,010 5.4 5 - 2  0,235 
BHEP 2.0 0.10 2..90 0,996 0,010 6.2 5 - 2  0,223 
BHEP 2.0 0.10 2,.90 0,.996 0..010 0.0 6.4. 0,230 
BHEP 2.0 0.10 2,.90 0,996 0.010 0.7 6.4 0.248 
BHEP 2.0 0.10 2 -90  0,996 0,010 1,8 6 -4  0,238 
BHEP 2.0 0.10 2.90 0.996 0.010 2.0 6.4 0- 227 
BHEP 2.0 0.10 2..90 0,996 0.010 2.5 6.4 0- 224 
BHEP 2.0 0.10 2.90 0,996 0,-010 2.9 6.4 0,216 
BHEP 2.0 0.10 2..90 0.996 0,.010 3.4 6.4 0.210 
BHEP 2 - 0  0. 1 0  2.090 0.996 0.010 3.6 6.4 0,202 
BHEP 2.0 0 -  10 2-90 0,996 0-010 U V O  6 -U  0.203 
BHEP 2.0 0. 1 0  2..90 0.996 0.010 4.2 6.4 0.193 
BHEP 2 .00 .10  2.90 0..996 0,010 0.0 8.0 , 0.166 
BHEP 2.0 0. 10 2.90 0,996 0,010 0..3 8.0 0,188 
BHEP 2.0 0 -  1 0  2.90 0.996 0,010 0.4 ,8,O 0.182 
BHEP 2.0 0.10 2.90 0,996 0.010 0.6 8.0 0.187 
BHEP 2.0 0.10 2-90 0,996 0,010 1 0  8.0 0,196 



Table ------ 
LITR ------ 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 

, BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 

11 (cont inue3)  ...................................................... 
DC DP RHQS RHOL MUL UG U L  EL EG E S  ------------------------------------------------------ 
2.0 0. 10 2.90 0,996 0,010 1.2 8 - 0  0,188 
2.0 0.10 2.90 0.996 0,010 1 - 3  8.0 0,193 
2,O 0.10 2.90 0,996 0.010 1-6 8 - 0  0,194 
2.0 0.10 2.90 0,.996 OiO10 2-0 8.0 0,181 
2-0 0, 10 2-90 0,996 0,010 2, 1 8- 0 0,174 
2.0 0.10 2.90 0,996 0,010 2-3  8.0 0,183 , 
2.0 0 .10 2.90 0.996 0,010 2.5 8.0 0.. 179  
2.0 0.10 2-90 0,996 01010 2 -5  8,O 0,170 
2-0  0. 10 2-90 0,996 0,010 2,7 8.0 0,167 
2.0 0.10 2-90  0,996 0.010 3.0 8 - 0  0.170 
2-0 0.10 2.90 0,996 0,010 0-4  4 . 8  0,- 3 1 8 
2.0 0- 10 2-90 0,996 0,010 0.5 4,8 0,- 3 1 6 
2.0 0.10 2.90 0.996 0.010 0-8 4.8 0.311 
2..0 0.10 2.90 0,996 0,010 0,9 4..8 0,313 
2.0 0, 10 2-90 0,996 0,010 1.0 4.8 0,309 
2.0 0 .10 2 -90  0.996 0,.010 1.3 4.8 0, 307  
2,.0 0.10 2..90 0-9.96 0,010 1.7 4..8 0.. 300 
2.0 0- 10 2-90 0,996 0,010 2-1 4 - 8  0,296 
2.0 0.10 2'.90 0.996 0,010 2.3 4-8 0.282 
2.0 0.10 2.90 0,996 0,010 0 - 0  6 - 0  0,. 2 4 3 
2-0  0.10 2..90 0,996 0,010 0 - 2  6.0 0,266 
2 -0  0.10 2.90 0.996 0,,010 0.4 6 - 0  0,269 
2.0 0 - 1 0  2 -90  0,996 0,010 0 - 5  6.0 0,261 
2.0 0. 10 2-90 0,996 0-0'10 0-6  6 - 0  0,266 
2.0 0.10 2.90 0.996 0,010 0.8 6.0 0,261 
2.0 0, 10 2.90 0,996 0,010 1.0 6-0. 0.. 26 3 
2.0 0. 10 2,90 0,996 0,010 1 -3  6,O 0-258 
2.0 0.10 2.90 0.996 0.010 1.6 6.0 0.248 
2.0 0. 10 2-90 0,996 0,010 1-8  6.0 0,243 
2-0  0. 10 2,.90 0,996 0,010 2-2 6.0 0,234 
2.0 0.10 2.90 0,996 0,010 2-6  6.0, 0. 229 
2-0 0. 10 2.90 0.996 O,.OlO 2.8 6..01 0- 2 2 5  
2.0 0.10 2-90 0,996 0,010 3-4 6 -0  0,215 
2-0 0.10 2.90 0.996 0,010 3 - 8  6.0 0. 217 
2.0 0..10 2..90 0,996 0,010 3.8 6 - 0  0,210 
2-0 0..10 2.90 0,996 0..010 5-0  6 -0  0.200 
2.0 0 .10 2.90 0,996 0.,010 0 - 0  6.8 0, 212 
2.90 0 - 1 0  2-90 0,996 0-010 0-0 6.8 0,221 
2.0 0 -  10 2-90 0,996 0,010 0 - 3  6.8 0, 227 
2.0 0.10 2.90 0,996 0,010 0-4 6-8 0,237 
2..0 0.10 2.90 0,996 0,010 0 - 5  6.8 0,228 
2-0 0- 10 2-90 0,996 0,010 0.7 6 r 8  0,235 
2.0 0.10 2.90 0,996 0,.010 0.9 6.8 0,235 
2-0 0 - 1 0  2-90 0,996 0,010 1 -1  6,.8 0,230 
2.0 0 - 1 0  2.90 0,996 0,010 1 - 3  6 - 8  Op23Q 
2.0 0.10 2.90 0.996 0,.010 1-6 6.8 0,228 
2.0 0 - 1 0  2-90 0,996 0,010 2-1  6 - 8  0,219 
2-0  0. 10 2..90 0,996 0,010 2 -1  6. 8 0,226 
2.0 0.10 2..90 0.996 0.010 2.4 6.8 0,220 
2.0 0. 10 2 -90  0.996 0,010 2 -8  6 - 8  0,208 



Table 11 (continues) 

LITR DC DP --------------- 
B H E P  5, 1 0. 10 
B H E P  5. 1 0.10 
B H E P  5. 1 0.10 
B H E P  5. 1 0.10 
B H E P  5.1 0.10 
B H E P  5.1 0.10 
B H E P  5.1 0. 10 
BHEP 5.1 0,10 
B H E P  5.1 0.10 
B H E P  5.1 0.10 
BHEP 5 - 1  0 - 1 0  
B H E P  5.1 0.10 
B H E P  5 - 1  0.10 
BHEP 5.1 0.10 
B H E P  5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.. 1 0.10 
B H E P  5 - 1  0.10 
B H E P  5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
B H E P  5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5 - 1  0. 10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0 -10  
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0. 10 
BHEP 5.1 0.10 
BHEP 5 - 1  0 -10  
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0,10 
BHEP 5.1 0-10 
BHEP 5.1 0.10 
BHEP 5.1 0,10 
BHEP 5.1 0,10 

' BHEP 5.1 0.10 
BHEP 5.1 0.10 

- - - - - - - - - 

RHOS R H 3 L  HUL 
,------------------ 

2 -90 0,996 0,010 
2.90 0,996 0,010 
2.90 0,.996 0.010 
2-90 0,996 0,010 
2,.90 0,996 0,010 
2.90 0,996 0,010 
2-90 0,996 0,010 
2.90 0,996 0,010 
2-90 0,996 0,010 
2 -90  Om996 0,010 
2-90  0,996 0,010 
2w90 0,996 Oa.010 
2-90 0,996 0,010 
2,.90 0,.996 0,010 
2-90  0,996 0,.010 
2-90 Oc996 0,010 
2.90 0.996 0,010 
2,.90 0,996 0,010 
2-90 0,996 0,010 
2,.90 0,.996 0,010 
2-90 0,996 0,010 
2-90 0,996 0,010 
2 - 9 0  0.996, 0,010 
2 - 9 0  0,996 0,010 
2.90 0,996 0,010 
2.90 0,996 0,010 
2-90 0,996 0.010. 
2-90 0,996 0,010 
2..90 0,996 0,010 
2-90 0,996 0,010 
2-90 0,996 0,010 
2.90 0.996 0,010 
2-90  0,996 0,010 
2 -90  0,996 .0.010 
2.90 0,996 0,010 
2.90 0,996 0,010 
2-90 0,996 0,010 
2 -90  0,996 O , w O 1 O  
2.90 0,996 0,010 
2-90 0,996 0,010 
2.90 0,9,96 0,010 
2.90 0,996 0,010 
2-90 0,996 0,010 
2.90 0,996 0.010 
2-9.0 0,996 Oa010 
2-90 0,996 0,010 
2.90 0,996 0,.010 
2-90 0,996 0,010 
2-90 0,996 0,010 
2,.90 0.996 0,-010 



T a b l e  11 (continued) 

LITR 
-'- --- 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BtIEP 
BHEP 
BHEP 
BHEP 
BHEP 
BBEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 

DC DP R H O S  R H O L  IlUL UG UL EL EG E S ------------------------------------------------------- 
5. 1 0, l o  2.90 0,996 0,010 3.8 7.6 0.274 
5. 1 0.. 10 2-90 0,996 0,010 3.8 7-6 0,278 
5 - 1  Om10 2-90 0,996 0,010 U-3 7p6 0,267 
5 - 1 0 . 1 0  2.900.996 0,010 4.4 7.6 0,275 
5.1 0.10 2-90 0,996 0,010 5.1 7,6 0.260 
5. 1 0. 10 2.90 0,996 0,010 5.1 7.6 0,269 
5-1 0510 2.90 0,996 0.010 5.3 7.6 0.266 
5, 1 0. 10 2.90 0,996 0,010 5-6 7-6 0- 256 
5.1 0.10 2-90 0,996 0,010 6 -2  7.6 0,253 
5.1 0.10 2.90 0,.996 0,.010 6-7 7.6 0,250 
2.0 0- 10 2.90 0,996 0,010 0-1  6.0 0-26 2 
2.0 0.10 2-90 0,996 0,010 0-5  6.0 0- 267 
2.0 0.10 2.90 0.996 0,.010 1-0 6.0 0,263 
2-0 0.10 2.90 0,996 0,010 1.4 6.0 0.256 
2-0 0.10 2-90 0,996 0,010 2-2 6.0 0,244 
2.0 0.10 2.90 0.996 0,010 3.0 6.0 0. 224 
2.0 0.10 2-90 0,996 0-010 3-7 6.0 0,220 
2.0 0.10 2-90 0,996 0,010 3.8 6,O 0,213 
2.0 0.10 2.90 0.996 0,010 5.0 6-0 0.205 
2.0 0. 10 2..90 0,996 0,010 0-0 6,4 0,232 
2,.0 0.10 2.90 0,996 0,010 0-0 6 -4  0,242 
2.0 0.10 2.90 0.996 0,010 0.7 6.4 0,248 
2.0 0.10 2-90 0,996 0,010 1-7  6.4 0,239 
2.0 0. 10 2-90 0,996 0,010 1,8 6.4 0,231 
2.0 0.10 2.90 0,996 0.010 2.4 6.4 0.223 
2.0 0. 10 2-90 0,996 0,.010 2-7 6,4 0,218 
2.0 0,10 2-90 0,996 0,010- 3 -3  6 r 4  0,211 
2.0 0.10 2-90  0.996 0,010 3.5 6.4 0,202 
2-0 0. 10 2-90 0,996 0,010 3-9 6-4  0-20 1 
2-0 0.10 2-90 0.996 0,010 4-2 6.4 0,200 
5.1 0.20 1la.O0 0,,996 0,010 2.6 26.4 0.674 0.025 0,301 

'5.1 0-20  11-00 0,996 0.010 3-7 26,.Y 0,635 0.074 0.291 
5-1 0-20 1 1 , O O  0,996 0,010 4.8 26.4 0,631 0.081 0,288 
5.1 0.20 11.00 0.996 0,010 6-0 26.4 0.624 0.099 0.277 
5. 1 0.20 1 1 , O O  0.996 0,010 6.9 26.4 0.579 0,139 0,282 
5.1 0.20 11.00 0,996 0,010 7-8 26.4 0,592 0,118 0,290 
5.1 0.20 11.00 0.996 0,010 8.1 26.4 0.619 0.090 0,291 
S..1 0.20 1 1 , O O  0,996 0,010 9-0 26-4 0.580 0.120 0.300 
5 - 1  0,20 1 1 , O O  0,996 0,.010 15,U 26-4 0,199 
5.1 0.20 11,OO 0.996 0,010 16-0 26.4 0.130 ' 

5 - 1  0 - 2 0  11-00 0,996 0,010 20.6 26-4 0,518 0,211 0,271 
5.1 0.20 11.00 0,996 0,010 2,1 38.8 0.772 0.043 0,185 
5.1 0.20 11.00 0.996 0,010 6,4 38.8 0.731 0.104 0,165 
5.1 0.20 1 1 , O O  0,996 0,010 9.2 38.8 0.703 0.118 0.179 
5 -1  0.20 11.00 0,996 0..010 12,8 38.8 0,675 0.147 0,178 
5.1 0.20 11.00 0.996 0,010 18.5 38.8 0.649 0.180 0,171 
5 -1  0.20 11.00 0,996 0,010 3 -9  17.8 0,521 0.082 0,397 
5.1 0-20  11.00 0,996 0,010 6.3 17-8 0,502 O.,l11 0,387 
5.1 0.20 11.00 0.996 0 .010  7.1 17.8 0.517 0.109 0.374 
5 - 1  0.20 1 1 , O O  0,996 0,010 8.U 17.8 0.U88 0.145 0,367 



T a b l e  11 ( c o n t i n u e 3 )  ------------------------------------------------------------ 
L I T R  DC DP R H O S  R H O L  HUL UG UL EL EG E S  

BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
BHEP 
M U K H  
f l u  K H  
M U K H  
PlU K H  
M U K H  
UU K H  
M U K H  
MU K H  
M U K H  
MU K H  
M U K H  
MU K H  
M U K H  
PlU K H  
M U K H  
N U K H  
M U K H  
M U K H  
M U K H  
MU K H  
M U K H  
U U K H  
M U K H  
M U K H  
M U K H  
MU K H  
M U K H  
N U K H  
M U K H  
MU K H  
B U K H  
M U K H  
M U K H  
MU K H  
M U K H  
N U K H  
M U K H  



Table ------ 
LI T R  ------ 
MU K H  
M U K H  
M U K H  
M U K H  
N U  K H  
M U K H  
MU K H  
M U K H  
MU K H  
U U K H  
N U  K H  
M U K H  
MU K H  
M U K H  
N U  K H  
M U K H  
B U  KH 
M U K H  
MU K H  
M U K H  
MU K H  
M U K H  
HU K H .  
B U K H  
IblU K H  
M U K H  
MU K H  
H U K H  
MU K H  
M U K H  
U U K H  
N U K H  
N U  K H  
M U K H  
H U K H  
M U K H  
MU K H  
N U K H  
M U  K H  
N U K H  
Hl1 KH 
PQUKH 
N U  K H  
B U K H  
N U K H  
M U K H  
H U  K H  
M U K H  
B U  K H  
M U K H  

11 ( cont inue3)  
-----C------------------------------------------------ 

DC DP R H O S  R H 3 L  MUL U G  UL EL EG ES ------------------------------------------------------ 
5.2 0.41 2..78 1,000 0,010 9.1 9-3 0,300 
5-2 0..41 2.78 1,000 0.010 9.9 9.3 0,320 
5.2 0.41 2-18 1-000 0,010 11,1 9-3 0,310 
5.2 0.41 2.78 1,000 0.010 11.8 9.3 0.300 
5.2 0,. 41 2-78 1,000 0,010 12.2 9.3 0.310 
5.2 0.28 2.92 1.000 0,010 0.6 13-9 0.760 
5.2 0. 28 2,. 92 1,-000 0,010 1,5 13-9 0.740 
5.2 0..28 2.92 1.,000 0,010 2.9 13..'9 0.720 
5-2 0.. 28 2-92 1.000 0,010 3,.9 13..9 0.740 
5.2 0.28 2.92 1.,000 0.010 5.5 13.9 0.710 
5.2 0.28 2.92 1,-000 0,010 8.0 13.9 0.650 
5.2 0.28 2.92 1.000 0,010 9.8 13-9 0.650 
5.2 0.28 2-92 1,-000 0,010 11.0 13,9 0.630 
5.2 0.28 2.92 1.000 0,.010 0-7 12.2 0.660 
5.2 0,. 28 2.92 1.000 0,010 1.5 12.2 0.630 
5.2 0.28 2.92 1.000 0.010 2.4 12.2 0.630 
5.2 0.28 2-92 1,000 0,010 4,.1 12..2 0.570 
5.2 0.28 2.92 1.000 0..010 7.7 12,.2 0.530 
5.2 0, 28 2,.92 1.000 0,010 8,.6 12.2 0.U90 
5.2 0.28 2.92 1..000 0,.010 10,.7 12.2 0.450 
5.2 0,. 28 2-92 1,000 0,010 0-5 11.1 0.470 
5.2 0.28 2.92 1,000 0,010 1.3 11.1 0,480 
5.2 0.28 2..92 7,000 0,010 2..5 11.1 0.460. 
5.2 0.28 2.92 1.000 0,010 4.0 11.1 0.370 
5.2 0..28 2,.92 1,-000 0..010 5,.2 11.1 0.300 
5.2 0.28 2.92 1-000 0.010 6.,6 1'1.1 0.320 
5.2 0-28 2.92 1,.000 0,010 7-7 11.1 0.290 
5.2 0.28 2.92 1-000 0.010 8.8 11.1 0.270 
5.2 0.28 2.92 1..000 0,010 10-2 11.1 0.270 
5.2 0.28 2.92 lc-0O0 0,.010 0-6 9.2 -0.340 
5.2 0.28 2.92 1.000 0.010 1- U  9-2 0,310 
5 - 2  0-28 2.92 1.000 0.010 1.9 9.2 0.300 
5.2 0..28 2.92 1.000 0,010 3.0'9..2 0,270 
5.2 0,-28 2.92 1.000 0.010 3.9 9.2 0.240 
5.2 0.28 2.92 1..000 0,010 5-1 9.2 0.230 
5.2 Q,,28 2-92 1.000 0.010 6.5 9.2 0.220 
5.2 0.28 2,.92 1,000 0,0.10 7,9 9.2 0.180 
5.20.28 2,.92 1,000 0,010 8.7 9.2 0.190 
5.2 0.28 2-92 1,.000 0.010 9-3 9.2 0,170 
5.2 0.28 2.92 1.000 0,010 10.7 9.2 0.190 
5.2 0.14 2-86 1.000 0,010 0-8 12-0 0.840 
5.2 0.14 2-86 1,000 0,010 1.4 12.0 0.820 
5.2 0,lU 2.86 1,000 0,010 2,U 12-0 0..800 
5.2 0.14 2.86 1.000 0,010 3.0 12.0 0.770 
5.2 0.14 2.86 1.000 0,010 3.7 12.0 0.720 
5.'2 0..14 2.86 1,000 0.010 4.5 12.3 0.740 
5.2 0-14 2,86 1,000 0,010 5,-5 12,.0 0.700 
5.2 0.14 2.86 1..000 0,010 6.5 12.0 0.640 
5.2 0.14 2.86 1,000 0.010 7-5 12-0 0,590 
5.2 0.14 2.86 1,000 0.010 7.9 12.9 0.600 



Table 11 ( c o n t i n u e d )  I 

------------------------------------------------------------ 
L I T R  D C  DP R H O S  R H O L  IUL UG UL EL EG E S ------------------------------------------------------------ 
M U K H  5.2 0.14 2.86 1.000 0.010 0 - 8  9.5 0.690 
M U K H  5.2 0.14 2-86 1.000 0-010 1,8 9 -5  0..650 
M U K H  5.2 0.14 2.86 1.000 0.010 3.1 9.5 0.580 
a U K H  5,.2 0.14 2 -86  1,000 0,010 4.7 9 - 5  0.580 
M U K H  5.2 0.14 2.86 1.000 0.010 6.1 9.5 0.500 
M U K H  5.2 0. 14 2.. 86 1.. 0 0 0  0,010 7.7 9,. 5 0. 460 
M U K H  5.2 0.14 2.86 1..000 0.010 8.8 9.5 0.440 
M U K H  5 .20 .14  2.86 1,000 0,010 0 - 8  3 - 2  0.520 
M U K H  5.2 0.14 2.86 1.000 0.010 1.6 3.2 0.460 
M U K H  5.2 0.14 2 - 8 6  1,000 0-010 2.7 3,.2 0,410 
M U K H  5 - 2  0.14 2.86 1.000 0,010 3.8 3.2 0.390 
M U K H  5.2 0.14 2 -86  1.000 0,010 5..1 3..2 0.340 
M U K H  5.2 0.14 2..86 1.000 0,010 6.8 3.2 0.290 
MUKH 5 .20 .14  2 ,861.0000,010 8.3 3 . 2 0 - 2 9 0  
M U K H  5.2 0.14 2.86 1.000 0:,010 1.1 1.3 0.380 
a U K H  5.2 0. llr 2-86 1,000 0..010 2.. 3 1.3 0. 320 
M U K H  5.2 0.14 2.86 1.000 0,010 3.4 1.3 0.280 
M U K H  5.2 0.14 2.86 1,000 0.010 4.5 1.3 0.260 
M U K H  5.2 0.14 2.86 1,000 0.010 5.6 1.3 0.230 
M U K H  5.2 0.14 2..86 1.000 0,010 6 - 9  1,3 0,210 
M U K H  5.2 0.03 2.92 1..000 0.010 0.6 6.8 0.760 
E l U K H  5.2 0,.03 2.92 1.000 0,010 1.3 6 . 8  0.700 
M U K H  5.2 0.03 2.92 1..000 0,010 2.2 6.8 0.690 
k l U K H  5.2 0.03 2..92 1..000 0..010 3 -5  6,8 0.620 
M U K H  5.2 0.03 2.92 1.000 0,.010 4 -0  6.8  0.630 
M U K H  5.2 0.03 2 - 9 2  1 - 0 0 0  0-010 a - 7  6 , 8  Q"610 
M U K H  5.2 0.03 2.92 1.000 0..010 0.9 1.7 0.580 
N U K H  5.2 0.03 2.92 1..000 0,010 1.9 1.7 0.520 
H U K H  5.2 0.03 2.92 1..000 0.010 2.8 1.7 0.480 
H U K H  5.2 0.03 2.92 1.000 0.010 3,.7 1.7 0.U80 
H U K H  5.2 0.03 2.92 1.,000 0,010 4.9 1.7 0.400 
a U K H  5.2 0.03 2.92 1..000 0,010 5-7  1.7 O.UOO 
M U K H  5.2 0.03 2.92 1,000 0,010 0.6 1.3 0.490 
M U K H  5.2 0.03 2.92 1,000 0,010 1..4 1.0 0.U30 
M U K H  5.2 0.03 2.92 1.000 0.010 2.3 1.0 0.410 
M U K H  5.2 0.03 2.92 1,000 0.010 3.6 1.0 0.310 
M U K H  5.2 0.03'  2.92 1.000 0.010 5-4 1.0 0.320 
R I G C  10.0 0.08 2.50 1.000 0,010 0.0 6..9 fl- 282 
R I G C  10..0 0.08 2.50 1,000 0,010 0.3 6.9 0- 295 
R I G C  10.0 0.08 2.50 1.000 0,010 0.5 6.9 0,300 
R I G C  10.0 0.08 2..50 1.000 0.010 0,,8 6 . 9  0,301 
R I G C  10.0 0.08 2.50 1.000 0,010 1 -0  6 - 9  0,305 
R I G C  10.0 0.08 2.50 1.000 0.010 1,5 6.9 0.305 
R T G C  10.0 0 - 0 8  2.50 1.000 0-0.10 2.0 6.9 0,302 
R I G C  10..0 0.08 2,.50 1,000 0,010 0 - 0  5 - 5  0,334 
R I G C  10.0 0.08 2,.50 1.000 0,010 0..2 5.5 0,348 
R I G C  10.0 0.08 2-50 1,000. 0.010 0..5 5.5 0,357 
R I G C  10.0 0.08 2.50 1,000 0,010 0 - 8  5 - 5  0,361 
R I G C  10.0 0.08 2.50 1.000 0.010 1..O 5.5 0- 364 
R I G C  10.0 0.08 2 - 5 0  1.000 0,010 1.5 5 - 5  0- 363 



Table 11 ( c o n t i n u e 9 )  ------------------------------------------------------------ 
L I T R  DC DP RHOS RHDL PIUL UG UL EL EG E S  

R I G C  10..0 0,. 0 8  
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0 - 0 8  
R I G C  10.0 0.08 
R I G C  10.0 0.08 
R I G C  10.0 0.08 
BHEP 5.1 0.20 
B H E P  5.1 0.20 
BHEP 5.1 0.20 
BHEP 5.1 0.20 
B H E P  5. 1 0.20 
BHEP 5.1 0.10 
BHEP 5.1 0 - 1 0  
BHEP 5 .  1 0. 10 
B H E P  5.1 0.10 
BHEP 5.1 0 - 1 0  
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5.1 0.10 
BHEP 5. 1 0. 10 
KHOS 7.6 0.21 
KHOS 7.6 0.21 
KHOS 7.6 0.21 
KHOS 7.6 0.21 
KHOS 7.6 0.19 
K H O S  7.6 0.19 
KHOS 7.6 0.19 
KHOS 7.6 0.19 
KHOS 7.6 0.19 
KHOS 7.6 0.19 



T a b l e  ------ 
L I T R  

11 ( c o a t i n u e d )  --------------------------- 
DC DP RHOS RHOL MUL 

K H O S  
K H O S  
K H O S  
K H O S  
KHOS 
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H Q - 5  
K H O S  
KHOS 
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
K H O S  
BLOX 
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
BLOX 
B L O X  
B L O X  
B L O X  



T a b l e  

LITR ------ 
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
B L O X  
BLOX 
B L O X  
B L O X  
B L O X  

11 ( c o n t i n u e d )  ------------------------------------------------------ 
DC DP RHOS RHOL HUL UG U L  EL EG E S  -_---------------------------------------------------- 
7.6 0.46 2.26 0,997 0.009 3.5 9.6 0.526 0.072 0,402 
7.6 0.46 2.26 0,997 0.009 7.0 3.0 0.296 0.107 0,597 
7.6 0.46 2.26 0,997 0.009 7 - 0  3.6 0.375 0.109 0,516 
7.6 0.46 2.26 0.997 0.009 7.0 4.2 0.382 0.109 0,509 
7.6 0.46 2.26 0,997 0.009 7 - 0  4.8 0.395 0.121 0,484 
7.6 0.46 2.26 0.997 0,009 7.0 5.4 0.406 0.114 0,479 
7.6 0.46 2.26 0,997 0,009 7.0 5.7 0.419 0.110 0.471 
7.6 0.46 2-26 0.997 0,009 7 - 0  6.0 0.421 0.115 0-464 
7.6 0.46 2.26 0.997 0.009 7.0 6.3 0.420 0.117 0,463 
7.6 0 - 4 6  2-26 0,997 0,009 6 - 9  6.7 0.422 0,116 0.462 
7.6 0.46 2.26 0,997 0,009 6 - 9  7.2 0,473 0 -105  Om423 
7.6 0.46 2.26 0.997 0,009 6 - 9  7.3 0.482 0.1050,413 
7.6 0.46 2.26 0.997 0,009 6.9 8 - 3  0.488 0,109 0,403 
7.6 0 - 4 6  2-26 0,997 0,009 6.9 8.9 0.487 0.118 0,395 
7.6 0.46 2.26 0,996 0.009 1.0 3.3 0.371 0.124 0,505 
7.6 0.46 2.26 0,996 0,009 1.0 3.6 0.376 0.129 0,495 
7.6 0.46 2.26 0.996 0.009 1.0 4.8 0.394 0.124 0,482 
7.6 0.46 2.26 0,996 0.009 1.0 5.1 0.396 0.127 0,477 
7.6 0.46 2.26 0.996 0,009 1.0 5.4 0.399 0.127 0.474 
7.6 0.46 2.26 0.996 0.009 1.0 5.7 0.396 0.133 0,472 
7.6 0.46 2.26 0.996 0,009 1.0 6.1 0. 406 0.127 0,467 
7.6 0.46 2.26 0,996 0,009 1.0 6.6 0.412 0.127 0.461 
7.6 0.46 2.26 0.996 0.009 1.0 6.9 0.462 0.116 0.422 
7.6 0.46 2.26 0.996 0.009 1.0 7.4 0.464 0.118 0.417 
7.6 0.46 2.26 0,996 0.009 1.0 7.8 0.460 0.127 0,413 
7.6 0.46 2.26 0.996 0.009 1.0 8.1  0.Q62 0.129 0,408 
7.6 0.46 2 -26  0.996 0,009 5.2 3 - 3  0.311 0.097 0,.592 
7.6 0.46 2.26 0,996 0,009 5 -2  4.2 0.399 0.092 0.510 
7.6 0.46 2.26 0.996 0.009 5 - 2  4.3 0.421 0.078 0,501 
7 - 6  0.46 2-26 0,996 0,009 5.2 5.0 0.421 0,097 0.481 
7.6 O,U6 2-26 0,996 0.009 5 -2  5.4 0 .4270.096 0,477 
7.6 0.46 7 - 2 6  0,996 0,009 5.2 6.0 0.435 0.096 0.469 
7.6 0.U6 2.26 0.996 0.009 5.2 6 . 3  0.439 0.096 0,465 
7.6 0.46 2.26 0.996 0,009 5.2 6.7 D.446 0.095 0.460 
7.6 0.46 2.26 0.996 0.009 5,.2 7.0 0.484 0.092 0.42U 
7.6 0.46 2-26 0,996 0,009 5-2  7 - 4  0.493 0.090 0,417 
7.6 0.46 2.26 0,996 0.009 5,2 7.8 0.491 0.098 0.411 . 
7.6 0.46 2.26 0,996 0.009 5.2 8.1 0.499 0,097 0,405 
7.6 0.46 2.26 0.996 0,009 7.0 3.3 0.386 0.111 0,503 
7.6 0.46 2.26 0,996 0.009 7 - 0  4.2 0.399 0.110 0-a91 
7.6 0.46 2.26 Q.996 0.009 7.0 4-5 0.393 0,118 0,489 
7.6 O.U6 2.26 0,996 0,009 7 -0  4.9 0.426 0.110 0,464 
7.6 0.46 2.26 0.996 0.009 7.0 5.3 0.406 0.116 0.478 
7.6 0.46 2.26 0.996 0,009 7.0 5.6 0.417 0.110 0 -473  
7.6 0.46 2.26 0.996 0.009 6.9 6-0  0.423 0.109 0,468 
7.6 0.46 2.26 0.996 0.009 6 - 9  6.6 0.473 0.101 0,426 
7.6 0.46 2-26 0.996 0.009 6 - 9  6 - 8  0.U70 0.105 0,425 
7.6 0.46 2-26 0.996 0,009 6 - 9  7.2 0.479 0.102 0,420 
7.6 0.46 2.26 0.996 0.009 6 - 9  7.8 0.488 0,101 0,412 
7.6 0.46 2.26 0,996 0.009 8.8 3.3 0.368 0.124 0.508 



Table 11 ( c o n t i n u e 3 )  --------------------------- 
L I T R  DC DP RHOS RH3L --------------------------- 
B L O X  7.6 0. 46 2-26 0,996 
B L O X  7 - 6  0 - 4 6  2.26 0,996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7.6 0.46 2.26 0,996 
B L O X  7 - 6  0. 46 2-26 0,996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7 - 6  0.46 2 - 2 6  0 ,996 
B L O X  7.6 0.46 2-26  0.. 996  
B L O X  7.6 0,416 2-26  0 ,996 
B L O X  7.6 0.46 2 - 2 6  0.996 
B L O X  7.6 0.46 2.26 0.996 
B L O X  7.6 0.46 2.26 0.996 
B L O X  7.6 0. 46 2.26 0.. 996 
B L O X  7.6 0.46 2.26 0.996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7.6 0.46 2.26 0,996 
B L O X  7.6 0.46 2-26 0. 996 
B L O X  7.6 0.46 2.26 0.996 
B L O X  7.6 0.46 2.26 0,996 
B L O X  7..6 0.46 2-26 0,996 
B L O X  7.6 0.46 2 -26  0.996 
B L O X  7.6 0.46 2 - 2 6  0,996 
B L O X  7.6 0.46 2,.26 0,996 
B L O X  7.6 0 - 4 6  2.26 0.996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7.6 9 - 0 6  2.,26 0,996 
B L O X  7 - 6  0.46 2.26 0,996 
B L O X  7.6 0 - 4 6  2 -26  0,996 
B L O X  7.6 0 - 4 6  2 - 2 6 ,  0,996 
B L O X  7.6 0 - 4 6  2.26 0,996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7.6 0 - 4 6  2.26 0,996 
B L O X  7..6 0.46 2-26 0,996 
B L O X  7.6 0.46 2-26 0,996 
B L O X  7.6 0.46 2.26 1 ,160  
B L O X  7.6 0 -46  2..26 1,160 
B L O X  7.6 0.46 2.26 1.160 
B L O X  7.6 0.46 2-26 1.,160 

, B L O X  7.6 0 - 4 6  2-26 1 ,160 
B L O X  7.6 0 - 4 6  2 -26  1 ,160  
B L O X  7.. 6 0.46 2-26 1, 16 0 
B L O X  7.6 0.46 2..26 1,160 
B L O X  7.6 0 .46 2 -26  1.160 
B L O X  7.6 0.46 2.26 1,160 
B L O X  7 - 6  0.46 2.26 1 ,160  
B L O X  7.6 0.46 2.26 1.160 
B L O X  7.6 0.46 2.26 1.160 
B L O X  7.6 0.46 2.26 1,.160 
B L O X  7,,6 0.46 2.26 1,160 
B L O X  7.6 0.46 2,.26 1,160 

.--------------------------------- 
HUL UG UL EL EG ES 

.--------------------------------- 
0,009 8-8  4-2 0.380 0.124 0,496 7 

0,009 8 - 8  4.5 0.387 0.128 0 ,485 
0,009 8 -8  4 - 9  0 ,397  0.,124 0,479 
0,009 8.8 5.3 0. 391  0.130 0,479 
0,009 8-8 5-6 0.401 0.126 0 ,473 I-. 

0,009 8-8 6 -0  0.411 0 ,120 0,469 
0,009 8 - 8  6.6 0.418 0-  120  0 ,461 
0,009 8.7 6,.8 0.415 0 ,124  0,461 
0,009 8-7  7.2 0,472 0 ,108  0,420 
0.009 8.7 7 - 8  0 ,473  0.112 0,415 
0.009 7.0 3-0 0 ,314  0.121 0 , 5 6 5  
0,009 7.0 3.3 0 ,317 0.126 0,556 
0,Q89 7.0 4.2 0.389 0.,116 0,495 
0,,009 7.0 4.5 0 ,396  0 ,114  0,490 
0,009 7-0  4.9 0,401 0.114 0,485 
0,,009 7 - 0  5.3 0 ,405  0 ,116  0.479 
0,009 7.0 5.6 0 ,403  0 ,120  O,.477 
0.009 7.0 6 . 3  0 ,411  0.117 0,472 
0,009 7.0 6.6 0.419 0 ,116  0,465 
0,009 7-0 7 -2  0, 470 0.105 0,425 
0.009 7.0 7.8 0.479 0 .105 0,. 416 
0,009 7.0 8.3 0.487 0 ,106  0,407 
0,009 7-0 8.9 O,U85 0.114 0,401 
0,009 14.1 2.3 0 ,236  0.197 0,567 
0,009 1 4 , l  2,4 0 , 2 4 3  0 .195 0,562 
0,009 14,1 2 - 9  0 ,332 0 , 1 6 8  0,500 
0,009 14 -1  3.4 0.348 0.161 0,491 
0,009 l U , . l  3 -6  0 ,349 0 ,161  0,489 
0.009 14.1 U,2 0, 357  0 ,156  0 ,487 
0,009 14,1 4.8 0 ,367  0..150 0,483 
0,009 14-0  5 - 4  0.378 0 ,146  0,476 
0.009 14,,0 6 - 0  0.378 0. 146  0,476 
0,009 14,O 7.2 0.434 0..144 0,422 
0,009 14 -0  8.3 0.428 0 ,164  0,408 
0,110 3.5 0.8 0.300 0 ,116  0,584 
0,110 3.5 1.,1 0.393 0..101 0,506 
0,110 3.5 1 - 4  0.402 0.099 0,499 
0, 110 3.5 1 ,  9 0.. 408  0 ,100  0.,491 
0,110 3 - 5  2 - 8  0.428 0 ,095  0,476 
0,110 3 - 5  2.8 3 ,432  0.094 0..474 
0.110 3 ,s  3 - 5  0 ,488  0,086 0,425 
0, 116 5.3 0.6 0 ,290  0 ,125  0,585 
0,116 5 - 3  7.7 0 .295 0 ,136  0,569 
0,116 5-3  1.1 0.318 0 ,123  0,559 
0,116 5.3 1.4 0 ,385  0.114 0,500 
0.116 5..3 1.9 0,392 0..117 0,491 
0,116 5,.3 2.8 0 ,407 0.114 0,479 
0,116 5.3 2.8 0.406 0 ,116  0,478. 
0.116 5,3 3.5 0.479 0.. 1 0 2  0,419 
0,116 5.3 4 - 2  0.482 0 ,106  0,412 



Table 11 ( c o n t i n u e d )  --------------------------------- 
L I T R  DC DP RHOS RHOL M U ~  -------------------- ------------- 
B L O X  7 - 6  0 - 4 6  2..26 1.,160 0,114 
B L O X  7.6 0. 46 2-26 1, 16 0 0.11 4 
B L O X  7.6 0.46 2.26 1.160. 0,114 
B L O X  7.6 0.46 2 -26  1.160 0,114 
B L O X  7 - 6  0.46 2.26 1-160 0,114 
B L O X  7 - 6  0.46 2.26 1..160 0,114 
B L O X  7.6 0.46 2.26 1,160 0,114 
B L O X  7.6 0.46 2-26 1..160 0,114 
B L O X  7.6 0.46 2.26 1,160 0.11.4 
B L O X  7.6 0.46 2..26 '1,160 0,115 
B L O X  7.6 0. a6 2-26  1.. 160 0,115 
B L O X  7.6 0.46 2.26 1.160 0,115 
B L O X  7.6 0.46 2 -26  1,160 0.115 
B L O X  7.6 0.46 2 - 2 6  1.,160 0,115 
B L O X  7.6 0.46 2.26 1,160 0,,115 
B L O X  7..6 0.46 2.26 1.160 0.115 
B L O X  7.6 0.46 2.26 1.160 0.115 
B L O X  7.6 0.46 2.25 1,160 0,114 
B L O X  7.6 0.46 2.26 1,160 0.,114 
B L O X  7.6 0.46 2.26 1..160 0.114 
B L O X  7.6 0.46 2.26 1,160 0.114 
B L O X  7.6 0.46 2..26 1 , 1 6 0  0..114 
B L O X  7.6 0 - 4 6  2.26 1.160 0,114 
B L O X  7.6 0.46 2-26 1,160 0,114 
B L O X  7.6 0 - 4 6  2 -26  1,150 0,091 
B L O X  7.6 0.46 2.26 1.150 0.091 
B L O X  7.6 0.46 2-26 1.150 0,091 
B L O X  7 - 6  0.46 2 -26  1,150 0,091 
B L O X  7.6 0.46 2.26 1.150 0.091 
BLOX 7.6 0.46 2-26 1.150 0,091 
B L O X  7.6 0.46 2.26 1.150 0.091 
B L O X  7.6 0- 46 2.26 1. 150  0,091 
B L O X  7.6 0 - 4 6  2 -26  1.150 0,091 
B L O X  7.6 0.46 2-26 1,150 0.091 
BLOX 7.6 0.46 2.26 1.160 0.091 
B L O X  7.6 0..46 2.26 1..150 0,091 
B L O X  7.6 0.46 2.26 1,150 0,092 
B L O X  7,.6 0.. 46 2.26 1, 150  0,092 
B L O X  7.6 0 -46  2.26 1.150 0,092 
B L O X  7 - 6  0 -46  2.26 1.150 0,092 
B L O X  7.6 0 - 4 6  2-26 1.150 0,092 
B L O X  7.6 0.46 2.26 d.,150 0.092 
B L O X  7.6 0.46 2.26 1.150 0,092 
B L O X  7.6 0 - 4 6  2-26 1.. 150  0,089 
B L O X  7.6 0..46 2.25 1.150 0.089 
B L O X  7.6 0.46 2-26 1,.150 0,089 
B L O X  7.6 0.. 46 2.26 1.150 0,089 
B L O X  7 - 6  0.46 2.26 1.150 0.089 
B L O X  7.6 0.46 2-26 1.150 0,089 
B L O X  7-6  0.46 2,?& 1.150 0,089 



T a b l e  1 1  ( c o n t i n u e d )  

L I T R  ----- 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 

. BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
ELOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
B  LOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 
BLOX 

- - - - - - - - - - - - - - - - 

RHOS RH3L MUL UG UL EL EG ES ------------------------------------------- 
2-26 1,150 0.088 12 -3  0,8 0.262 0,.167 0.572 
2.26 1.150 0.088 12 -3  1.1 0.273 0,165 0.562 
2.26 1.150 0.088 12.3 1.4 0.272 0.170 0.558 
2.26 1,150 0,088 12.3 2 - 0  0.353 0.151 0,496 
2.26 1.150 0.088 12.3 2.8 0.362 0.149 0.489 
2.26 1.150 0.088 1 2 - 3  3.5 0.358 0..167 0.475 
2.26 1.150 0,088 12.3 4.6 0.421 0.159 0,420 
2.26 1.150 0.088 12.3 5.1 0,418 0,167 0,414 
2.26 1.150 0,088 12.3 5.6 0.419 0.175 0,405 
2.26 1.140 0.069 3.5 1.4 0.412 0.079 0.509 
2.26 1.140 0..069 3.5 2.0 0.414 0.084 0.502 
2,26  I, W Q  n - o m  3 s  2 - 8  0,432 o..om 0..487 
2.26 1.140 0,069 3-5  3.8 0.444 0.080 0.476 
2-26 1 - 1 4 0  O3.Qti9 3.5 4.3 0.452 0. .087 0,461 
2,26 1,140 0.069 3.5 4..8 0.506 0..077 0,417 
2.26 1.140 0,069 3 - 5  5.3 0.516 0.077 0,407 
2.26 1.140 0,.067 5.3 1,U '0.333 0.101 0,566 
2.26 1.140 0.067 5.3 2.3 0.406 0.095 0..499 
2 -26  1,140 0,067 5 - 3  2,8 0.418 0,093 0,489 

. 2.26 1.140 0.067 5.3 3 - 8  0.432 0.093 0..475 
2.26 1.140 0,067 5 -3  4 - 3  0.485 0,088 0,427 
2 -26  1,140 0,067 5.3 4.8 0.492 0.091 0,.416 
2.26 1,140 0,067 5.3 5.3 0.498 0.092 0,411 
2.26 1.140 0,065 7 - 1  1.4 0.326 0.113 0,561 
2.26 1.140 0,065 7 - 1  2.0 0.403 0,103 0,494 
2.26 1.140 0.065 7.1 2.8 0.416 0.098 0.486 
2.26 1.140 0.065 7 . 1  3 - 8  0.420 0.104 0.476 
2.26 1.140 0.065 7.1 4.3 0.417 0.012 0..468 
2.26 1. 140  0,065 7.1 U - 8  0.481 0.099 0,420 
2.26 1,140 0.065 7.1 5.3 0.483 0,105 0,412 
2.26 1,140 0.065 8.9 1.4 0.300 0.135 0,566 
2.26 1.1a0 0.065 8 - 9  2.0 0.386 0..119 0,496 
2.26 1.140 0,065 8.9 2.8 0.394 0,.116 0,490 
2.26 1,140 0,065 8 , 9  3 - 8  0,.395 0..122 0,482 
2-26 1,140 0,065 8.9 4 - 8  0,462 0.. 1 1 7  0,421 
2.26 1.140 0.065 8.8 5.3 0.463 0 - 1 2 1  0,416 
2.26 1,100 0.037 5.3 2-6  0,.395 0.107 0,498 
2.26 1.100 0,037 5.3 3.1 3.417 0.096 0.487 
2,26 1,100 0,037 5-3  3.8 0.41U 0,103 0,483 
2.26 1,100 0,037 5.3 4.9 0.424 0.107 0,469 
2.26 1,100 0,037 5.3 5..5 0.478 0.099 0,423 
2.26 1,u 100  Om037 5 -3  6 - 0  0.485 0,100 Oo415 
2,,26 1.100 0,037 5.3 6.6 0.483 0.107 0,410 
2.26 1.,100 0.,038 7.1 2.0 0.311 0.. 1 3 2  0,557 
2.26 1.. 100  0.038 7.1 2 -6  0. 3 8 1  0.122 0,497 
2.26 1.100 0.038 7.1 3.1 0.392 0.117 0.491 
2.26 1,100 0.038 7.1 3.8 0.403 0.114 0.483 
2..26 1,100 0,038 7 - 1  4 -9  0.462 0.111 O,U28 
2.26 1,100 0,.038 7.1 5.5 0.467 0.111 0,422 
2.26 1.100 0,038 7.1 6.3 0.471 0.115 0,414 



Table 1 1  ( cont inue3)  

L I T R  DC DP RHOS RH3L M U  UG UL E L  EG E S  ------------------------------------------------------------ 
BLOX 7.6 0.46 2,.26 1,.100 0,038 7-1 6-6 0.473 0.118 0,409 
BLOX 7.6 0.46 2.26 1.110 0.038 8,.9 2.6 0.386 0.121 0,493 
BLOX 7.6 0.46 2..26 1,110 0.038 8.9 3.1 0.391 0,.118 0,491 
BLOX 7.6 0.46 2-26 1.110 0,038 8.9 3-8 0.405 0.113 0,482 
BLOX 7.6 0.46 2,.26 1.110 0.038 8-8 4.9 0,402 0.128 0,470 
BLOX 7.6 0.46 2.26 1,110 0,038 8.8 5.5 0.465 0,111 0.424 
BLOX 7,.6 0-46 2-26 1,110 0,038 8-8 6.0 0,470 0,118 0,412 
BLOX 7.6 0.46 2.26 1,110 0,.038 8-8 6.6 0.465 0.127 0,408 
BLOX 7.6 0.46 2.26 1,.100 0,038 12,4 2.0 0.358 0.146 0,495 
BLOX 7.6 0.46 2..26 1.100 0.038 12.4 2.6 0.364 0,143 0,.493 
BLOX 7.6 0-46 2.26 1.100 0,038 12.4 3.1 0,365 0.146 0.490 
BLOX 7.6 0.46 2.26 1,100 0.038 12-4 3.8 0.373 0.145 0,482 
BLOX 7.6 0.46 2-26 1.100 0,038 12.4 4.9 0.373 0.155 0,472 
BLOX 7.6 0.46 2.26 1,100 0,038 12.4 5.5 0.429 0.146 0.424 
BLOX 7.6 0.46 2-26 1,100 0,038 12-4 6,.0 0,439 O.lU8 0-413 
BLOX 7.6 0.46 2-26 1.100 0.038 12.4 6.6 0.432 0,158 0,411 ----------------------------------------------------------- 



O b t a i n e d  From T h i s  S t u d y  -------- -- -- - 
T h e  o v e r a l l  p h a s e  h o l d u p s  o b t a i n e d  i n  t h i s  s t u d y  . a re  

p r e s e n t e d  i n  T a b l e  12.  The h e a d i n g s  c a n  b e  e x p l a i n e d  . a s  

f o l l o  us: 

1. UL is t h e  l i q u i d  v e l o c i t y  i n  cm/sec, 

2. ELC is' t h e  o v e r a l l  l i q u i d  h o l d u p  c a l c u l a t e d  by t h e  

c o n d u c t i v i t y  me thod ,  

3. EGC is t h e  o v e r a l l  gas h o l d u p  c a l c u l a t e d  b y  t h e  

c o n d u c t i v i t y  me thod ,  

4. ESC is t h e  o v e r a l l  s o l i d  h o l d u p  c a l c u l a t e d  by t h e  

c o n d u c t i v i t y  met hod,  
I 

5. ELDP, i s  t h e  o v e r a l l  l i q u i d  h o l d u p  c a l c u l a t e d  by t h e  

p r e s s u r e  g r a d i e n t  me thod ,  

6 ,  EGDP i s  t h e  o v e r a l l  g a s  h o l d u p  c a l c u l a t e d  b y  t h e  

p r e s s u r e  g r a d i e n t  m e t h o d ,  

7 ,  ESDP is t h e  o v e r a l l  s o l i d  h o l d u p  c a l c u l a t e d  by t h e  

p r e s s u r e  g r a d i e n t  method.  

The r u n  n u m b e r s  a n d  g a s  v e l o c i t i e s  (UG i n  cn/sec) a re  

g i v e n  as  s u b h e a d i n g s  i n  t h e  t a b l e .  



T a b l e  12,. O v e r a l l  p h a s e  h o l d u p s  o b t a i n e d  from t h i s  study ----------------------------------------------------------- 
UL ELC E GC ESC ELDP EG D P ESDP ----------------------------------------------------------- 

------------------ G67D13 I N  UG = 1 - 7 8  --------------- 
4.77 0.427 0.046 0.527 0.418 0.051 0.531 
7,. 16  0.566 0.010 ' O.Ir24 0.. 488 0.054 0,458 
9.54 0.658 -0.009 0.352 0.555 0.042 0.393 

1 1 - 9 3  0.803 -0.051 0.251 0.634 0.041 0,324 ------------------ S68K13 I N  UG = 1 3 - 9 5  --------------- 
2,39 0. 223 0. 207 0.573 0.270 0.179 0,551 
3.. 5 8  0.334 0.170 0.496 0.337 0.168 0,495 
4, 7 7  0,403 .O. 130 0.'&63 0.354 0 ,162 0,485 
5.96 0.457 0.130 0.413 0.394 0.165 0,441 
7,- 16  0. Q93  0, 117 0.. 3 90 0, 415 0.161 0,424 
8.35 0.524 0.128 0.348 0.448 0.170 0.382 
9,51r 0.554 0. 140 0.307 0.49U 0.173 0,333 

10 -74  0,715 0.057 0.228 0.532 0.176 0,. 322 
11,93 0.689 0.096 0,215 0.590 0 ,151 0.. 2 5 9 ------------------ G72A13 I N  UG = 0.3 --------------- 

5,96 0.504 -0.046 0,. 502 0,461 0.013 0,526 
7.16 0,725 -0.121 0.3 96 0.508 0.015 0,477 
8.. 35  0,645 -0.055 0,410 0,. 54 6 0.012 0,442 
9.54 0,873 -0.166 0.293 0.575 0.011 0.414 

10.74 0.794 -0. 104 0,310 0.608 0.009 0.383 
11.93 0.921 -0.161 0.239 0,633 0.012 0,356 ------------------ G7UG13 I N  UG = 7-11  ---------- - ---- 

3..58 0.407 0.089 0.505 0.3U3 0.121 0,530 
U, 7 7  0.5 12 0. 049 0.. 4 39 0,376 0.124 0,499 
5.. 96 0.458 0.090 0.U52 0.425 0.109 0.466 ------------------ G75G13 I N  UG = 7-07  --------------- 
7-16  0.5 87 0.028 0,385 0.444 0.108 0.448 
8 -35  0.5 40 0.088 0.373 O,U78 0.122 0,400 
9.54. 0.580 0.098 0.322 0.512 0.136 0,352 ------------------ G76C13 I N  fyG = 0.95 --------------- 
3.58 0.405 0.027 0.569 0.352 0.050 0,588 
U, 7 7  0.538 -0 ,026  0,- 4 89  0,410 0.045 0,545 
5.. 96 0.602 -0.044 0.442 0.472 0.028 0.500 
7 -16  0.554 0.001 0.445 0.512 0.0.2 5 0,463 
8.35 0.620 -0.016 - 0.396 0.546 0.025 0.428 
9-50 0,668 -0.029 , 0,360 0,578 0,022 0,400 

10.74 0.683 -0.015 0.. 3 3 2 0.621 0.019 0,359 ------------------ G77513 I N  UG = 12-47  --------------- 
2-39  0.224 0.189 0.. 587 0,251 0.175 0.575 
3 - 5 8  0.3 17 0. 181 0,.501 0,305 0,188 0.. 507 
4..77 0- 3 81 0.161 0.458 0.336 0.186 0. 47.8 
5 -96  0,. 4 39 0. lU5 0-416 0.359 0.189 0,452 
7-16  0.4 81 0.140 0.379 0,433 0.184 0.413 
8.35 0. 5 19 0. 139 0.342 0.446 0.180 0,374 
9-54  0.560 0.138 0.302 0.475 0.185 0, 3'40 

10 -74  0.573 0. 149 0.279 0.Q91 0,194 0.315 
11.93 0.590 0.154 0.256 0.554 0.168 0,268 



Table 1 2  (continued) 
- -  - -  

UL ELC EGC ESC ELDP -------------------------------------------- ------------------ S79L13 I N  UG = 15.55 
2, 39  0,. 2 16 0. 223 0.561 0,243 
3.58 0.3 04 0.21 0 0.Q86 0.286 
4 - 7 7  0.371 0. 179 0.450 0,341 
5 - 9 6  0,419 0.180 0,401 0.357 
7-16  0.463 0. 182 0, 355  0,390 
8,- 3 5  0.504 0.166 0.330 0. U18 
9.54 0.5 16 0- 182 0,302 0,. 437 

10.74 0.534 0 ,181  0.285 0.458 
1 7 - 9 3  0.562 0- 188 0.251 0,562 ------------------ S80B13 I N  UG = 3.44 

4 -77  0.459 -0.005 0.546 0 . b 2 5  
5.96 0.510 -0.008 0.498 0,474 
7 - 1 6  0.568 -0.021 0 ,454 0.51 'i 
8.35 0,606 -0.021 0.415 0 ,553 
9-5U 0.655 -02.032 0,. 377  0,. 586 

10.74 0.693 -0.033 0.3UO 0.615 
1 1 - 9 3  0.722 -0. 036 0.315 0,639 ------------------ G82E13 I N  UG = 3.58 

2.39 0.243 0. 142 0.615 0.229 
3.58 0.361 0.099 0.5UO 0, 32 1 
U.77  0.412 0 .091  0,497 0.36 9 
5 - 9 6  0.470 0 , 0 7 8  0.451 0.Q23 
7 - 1 6  0 - 5  17 0 , 0 7 3  0-411  0.4BO 
8.35 0.559 0 ,072 0,369 0.473 
9-54 0.592 0. 077 0- 331 0,528 

1 0 - 7 4  0.623 0, 076 0.301 0 . 5 5 8  
1 1 - 9 3  0.646 0, 077 0.278 0.590 ------------------ S85F13 I N  UG = 5.31 

2-39 0 - 2  58 0- 137 0,. 605  0.275 
3.58 0.336 0 ,128  0,536 0,308 
11-77 0.389 0, 1 2 3  0,488 0.37 1 
5.96 0.448 0.105 0.447 0.392 
7-16 0,512 0.099 0- 389 0,429 
8.35 0.550 0.095 0.356 0.453 
9 - 5 4  0,580 0 ,096  0,324 0.50 9 

10.74 0.609 0 ,103 0,287 0.560 
1 1 - 9 3  0.635 0.102 0.264 0.604 ------------------ 586813  I N  UG = 9 - 9 1  

2, 39 0,237 0. 167 0,597 0, 248 
3- 5 8  0.321 0,156 0.522 0.305 
4 -77  0.376 0. 149 0.475 0.350 
5-96  0.435 0.118 0.447 0,355 
7.16 0,476 0. 125 0.399 0,420 
8.35 0,516 0.116 0,368 0.433 
9.54 0.561 0. 113  0.326 0,487 

10.74 0,588 0.124 0.288 0, 527 
11 ,93  0.600 0. 146 0- 253 0,568 



Table 12  (continued) 

UL ELC E GC ES C ELDP EG DP E SD P ----------------------------------------------------------- 
------------------ G87I13  I N  UG = 10.54 ---- ----------- 

2-39 0.224 0.179 0,598 0.263 0.157 0,580 
3.5 8 0. 3 15 0. 176 0,509 0.297 0,186 0,517 
4.77 0.376 0.154 0.470 0.354 0.167 0,480 
5.96 0.427 0. 139 0,43u 0.37 1 0,170 0,459 
7.16 0,481 0.126 0.393 0. 416 0,. 162  0.422 
8 - 3 5  0.5 21 0. 135  0.344 0.449 0.175 0.376 
9.54 0.553 0.129 0.318 0.477 0.171 0.352 

10-74  0.577 0. 142 0-28 1 0. 484 0.194 0,322 
11.93 0.586 0.159 0.255 0.564 0.171 0.265 ------------------ G88M13 I N  U G  = 1 7 - 2 6  --------------- 

1 - 1 9  0.118 0.266 0.615 0.123 0.263 0,614 
2-39 0. 219 0, 255 0.526 0.239 0.2UU 0.517 
3 - 5 8  0.308 0.221 0.U71 0.289 0.232 0.479 
U, 7 7  0.380 0. 215 0.404 0.323 0.247 0,430 
5.96 0. 429 0.204 0.367 0.378 0.232 0,390 
7-16 0.458 0. 190 0,352 0,. 392 0.227 0.381 
8.35 0.474 0.208 0,318 0.435 0.230 0.335 
9.54 0.5 17 0. 200 0,282 0,513 0.203 0,284 

10.74 0.530 0.201 0.269 0.546 0.192 0, 262 
11.93 0,542 0. 204 0.254 0.557 0.196 0,248 ------------------ S67D13 AB UG = 1 - 7 8  --------------- 

4, 7 7  0 - 4  27 0.037 0.536 0, 384 0.061 0,555 
7.16 0.566 0.004 0.431 0.452 0.067 0.481 
9.54 0.658 -0. 009 0.352 0-529 0.062 0,409 

11.93 0.800 -0.046 0.246 0.608 ' 0.061 0,331 ------------------ G68K13 AB UG = 1 3 - 9 5  --------------- 
2.39 0.220 0.194 0.585 0.255 0.175 0,571 
3 - 5 8  0.334 0. 164 0.501 0.32 1 0.172 0,507 
4.77 0.403 0.128 0.469 0.332 0.168 0, 500 
5 -96  0. U57 0. 134 0.409 0.355 0.191 0,454 
7.16 0.493 0.121 0.3 86 0.335 0.176 0,429 
8-35 0. S Z U  0.132 0.344 0,426 0.187 Or387 
9.54 0.554 0.144 0.302 0.469 0.191 0.340 

10-74  0.7 15 0.059 0.226 0.490 0.184 0.325 
1 1 - 9 3  0.689 0.100 -0.212 0.592 0.159 0,259 ------------------ G72A13 AB IJG = 0,o --------------- 

5.96 0.544 -0.045 0.502 0.462 0..002 0.536 
7.16 0.725 -0. 120 0.395 0,510 -0.005 0,494 
8.35 0.645 -0.056 0.411 0.544 -0.003 0.459 
9.54 0.873 -0. 166 0.293 0.575 -0.002 0, 427  

10-74  0.79rl -0.105 0.311 0.605 0.0 0.396 
11.93 0.921 -0. 161 0,240 0,631 0.014 0,35S ------------------ 574G13 AB UG = 7 - 1 1  - ------------ -- 

3 - 5 8  0. 407 0.075 0.518 0.326 0.120 0.554 
4.77 0.512 0.047 0.441 0.353 0.136 0,511 
5-96 0.458 0. 090 0.451 0.381 0.133 0,485 



186 . 

T a b l e  1 2  ( a n t  inued) . .  ----------------------------------------------------------- 
UL EL C EGC ES C ELDP EGDP ESDP ---------------------------------------------------------- ------------------ G75G13 AB UG = 7-07  --------------- 

7-16  0.587 0,031 0.383 0.416 0.126 0,458 
8-35 0.5 40 0 ,089  0.372 0.. 45 1 0,138 0,411 
9 - 5 4  0.5 80 0.095 0.. 3 2 4 0.492 0,151 0,368 ------------------ G76C13 AB UG = 0-95  --------------- 
3-58 0, 405 0,017 0,579 0,333 0,057 0,611 
4.77 0..538 - -0 ,031 0,493 0.390 0.057 0,563 
5-96 0,602 -0, 044 0.. 442 0,. 4 3 7 0.047 0-51 5 
7.16 0.554 -0.003 0.449 0,479 0.039 0 ,  482 
8-35 0,,620 -0.011 0,391 0,. 5 2 0 0.044 0,435 
9 , 54 0,668 -0.028 0.359 0.543 0.038 0,412 

10.74 0,683 -0.015 0,. 332 0,593 0,035 0,371 ------------------ 5 77;113 RR 0~ = 1 2 ,  97 -=---OD-------- 

2-39 0.224 0. 184 0,592 0,235 0,178 0,587 
3..58 0.317 0,175 0-508 0 - 3 0 4  0.182 0, 5 1 (1. 
4-77 0, 381 0, 145 0, 474 0,33U 0.171 0.494 
5.96 0.439 0,120 0,. U42 0.365 0.161 0.474 
7-16 0.. 481 0 ,121  0.398 0.397 0.168 0,435 
8 - 3 5  0.519 0,130 0.351 0,442 0,172 0,385 
9-54 0.563 0. 131 0: 309 0,478 0,177 0,346 

10..7L) 0.573 0.134 0,293 0.492 '0.179 0,329 
11 -93  0,590 0. 144 0.266 0,587 0,146 0,. 26 8 ------------------ S79L13 AB UG = 1 5 - 5 5  --------------- 

2-39 . 0,216 0. 206 0.. 57 8 0. 25 1 0.187 0,563 
3.58 0,304 0.190 0,506 0.311 0,186 . 0,.503 
4-77 0.371 0. 166 0,463 0,340 0.183 0,477 
5.96 0.4 19 0.162 . 0.418 0.379 0 ,185  0,436 
7-16 0.463 0 ,  168 '0,369 0,402 0.202 0,396 
8 - 3 5  0.504 0,151 0,345 0,433 . 0.188 0 ,  374 
9-54 0, S 16 0, 166 0,318 0.456 0,.200 0,344 

10.74 0.534 0 ,165  0,300 0.473 0.200 0,328 
1 1 - 9 3  0,562 0, 175 0,264 0 ,592 .  0,158 Oc 250 ------------------ S80B13 AB UG = 3-94  ----- ---- ----- 

4-77 .O, 459 -0,008 0.550 0,404 0.022 ' 0.574 
5..96 0.510 -0.006 0.. 4 96 0.- 45 7 0.023 0,519 
7-16 0,568 -0,025 0,457 0,. 497 0.. 01 5 0-4 88  
8 - 3 5  0.606 -0.024 0,- 4 1 8  0,534 0.016 0,450 
9-54  0,655 -0.034 0 ,  379 0,569 0..014 0,417 

10-74  0.693 -0.033 0.340 0,630 ' 0.019 0.381 
1 1 - 9 3  0-7.22 -0. 041 0,. 319 0,630 0,. 01  0 0,360 ------------------ S82E13 AB UG = 3, J 8 -------------- 

2-39  0.2U3 0. 134 0.624 0,243 0-134 0,624 
3.. 5 8 0.361 0,086 0.552 0,. 313 0.113 0.574 
4, 7 7  0.. 412 0.090 0.498 0.359 0,120 0,521 
5-96 0.470 0,. 071 0,459 0.332 0.114 ' 0 , 4 9 3  
7.. 16  0, 5 17 0.060 0.423 0,. 409 0.120 0,471 
8 - 3  5 0.559 0.062 0,379 0,465 0,114 0,421 
9-54 . 0.592 0.070 0.338 0,521 0.,110 0,370 

10 -74  0.623 0,077 0,300 0,554 0.115 0,331 



Table 12 ( c o n t i n u e d )  ----------------------------------------------------------- 
tJL ELC EGC ESC ELDP EG DP ES DP 
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Table 12 (continued) 

UL ELC E GC ------------------------- 
------------------ G14D16 
4-40 0.442 -0,005 
5, 14 0,478 -0.017 
5-87 0.519 -0.023 
6-60 .O. 564 -0. 034 
7-34 0.617 -0.047 ------------------ G 15E16 
4,- 4 0 0.425 0.012 
5, 14 0.u79 -0, 004 
5.- 87 0.499 0.003 
6,.60 0.533 -0.001 
7-34 0.561 -0,005 ------------------ G lhPl f5  
4-40 0.430 0.013 
5-14 0,477 0. 004 
5.. 8 7 0.506 0.008 
6-60 0-5 19 0,015 
7-34 0.577 -0.004 ------------------ G 1761 6 
4-40 0,422 0.030 
5.14 0.469 0.021 

5 . .  87 0,. 5 00 0.020 
6,. 60 0.503 0.041 
7.34 0.527 0.044 ------------------ G 18H16 
3-67 0.387 0.036 
4,40 0. 4 2U 0.03U 
5,- 14 0.. 4 55 0.032 
5-87 0,471 0.045 
6-60 0,480 0.060 
7.. 3 4 0-5 46 0.045 ------------------ $19116 
3-67 0.371 0,055 
4.40 0. 41.6 0,042 
5-14 0,. 0 42 0. 046 
5, 87 0.482 0,046 
6,,60 0.465 0.077 
7.34 0 ..5 44 0.050 ------------------ G20J16 
3 - 6 7 ,  0.367 0.057 
4,110 0,408 0,056 
5-14 0.446 0.049 
5.87 0.481 0,053 
6-60 0.478 0.078 
7-34 0,507 0,077 ------------------ S21K16 
3-67 0.392 0. 066 
4,- 40 0.416 0.056. 
s ,  14 0 ,  uus 0. osu 

- 

ELDP EGDP E SD P ----------------------- 
- - O,.U4 ------ - ---- ---- 
0.415 0.010 0,575 
0.443 0.002 0,555 
0.472 0,003 0.525 
0,492 0,006 0,502 
0.51 6 0,010 0,474 
= 0.88 --------------- 
0.410 0.020 0,570 
0.438 0,019 0,54lr 
0.457 0.026 0,517 
0, '186 0,. 03 5 0, (1 89 
0.539 0.023 0,467 - - 1-32 --------------- - 

0.336 0,031 0,572 
0,436 0,027 0,537 
0,450 0.034 0.506 
0,488 0.032 0,480 
0,539 0.034 0,457 - - 1,.74 ----------- ---- 
0.435 0.039 0.556 
0, 43 1 0.042 0,527 
0,454 0.040 0.496 
0.484 0.050 0.. 4 6 6 
0.498 - 0.060 0,442 
- 2-18 --------------- 
0.361 0.050 0,588 
0,400 0,047 0,553 
0,424 0.049 0.527 
8,448 0.058 0. u9U 
0,. 458 0.067 0,465 
0,485 0,079 0 ,  436 - - 2 - 6 7  --------------- 
0,3U6 0.. 069 0,585 
0,395 0,053 0.552 
0,411 0.063 0,526 
0,442 0,068 0,490 
0.464 0,077 0,458 
0.479 0.086 0,. 435 
= 3-03 --------------- 
0.337 0.074 0,589 
0,382 0.. 071 0,547 
0.423 0.062 0.515 
0,432 0,080 0,488 
0.45 5 0,086 0,450 
0,471 0.- 0 97 0,432 
- - 3-35 --------------- 
0.. 342 0.094 0,564 
0.430 0,065 0,535 
0, 406 0.075 0-51 8 



Table  12 (continued) 
- - - - - - - - - - 

UL ELC E GC -------------------------- ------------------ G21R16 
5 -07  0,469 0.068 
6 - 6 0  0,483 0.084 
7-34 0,492 0.099 ------------------ G22L16 
3 - 6 7  0,350 0.087 
4-40 0,383 0.076 
5.14 0,419 0,072 
5,87 0.431 0.092 
6-60 0.457 0,099 
7-34 0.471 0. 113  ------------------ 523M16 
3-67  0.361 0.080 
4,.40 0,392 0.073 
5, 14 0 - 4  23 0.069 
5,. 87 0.427 0,097 
6-60 0.449 0.110 
7-36 0,472 0.116 ----------------- G13A16. 
5-10 0.468 -0,022 
5-87 0,503 -0.02U 
6 - 6 0  0.544 -0.035 
7-34 0.582 -0.001 ------------------ Z14D16 
4-40 0,442 -0.005 
5-1 4 0.478 -0,018 
5,87 0.519 -0.020 
6 -60  .O. 564 -0, 031 
7-34 0.617 -0.047 ------------------ "55E16 
4,U 0 0.4 25 0.007 
5,14 0.1179 -0.008 
5-87 0.499 0.003 
6 - 6 0  0.533 -0.001 
7.3U 0.561 -0.007 

*----------------- S 16F16 
4-40 0, 4 33 0.015 
5-14  0,477 0.0 
5r 8 7  O m  506 0. 006 
6.-60 0.519 0.014 
7,34 0,577 -0, 00a ------------------ S17G16 
4-40  0-4  22 0.029 
5,. 14  0,469 0.016 
5 - 0 7  O m  503 0.018 
6 - 6 0  0. 500 0.037 
3-34 0,527 0.042 

ESC EL D P EGDP ESDP .--------------------------------- 
IN IJG = 3- 4 5 -------- ------- 

0,464 0,429 0.090 0.. 4 8 1 
0,432 0,452 0.. 1 02 0,446 
0,408 0.461 0,117 0, 422 
IN UG = 3-86  --------------a 

0.563 0,338 0.093 0 ,  569 
0,540 0.373 0,. 082 0,545 
0.509 0.433 0.081 0,517 
0,476 0,435 0.090 0.. 4 74 
0.444 0,459 0.098 0.443 
0-4 16 0,458 0,120 0,022 
IN UG = 4- 2 6  --------------- 

0,559 0,320 0.103 0,577 
0,535 0,371 0.084 0. '544 
0,508 0,403 0.080 0,517 
0,475 0,421 0,101 0,478 
0.442 0,452 '  0.108 0,440 
0,413 0, U52 0.127 0,421 

AB UG = Ob0 --------------- 
0,55U 0.428 0,.013 ' 0,559 
0,521 0. 460 0,009 O,,, 5 3 1 
0.491 0.482 0,009 0,509 
0,159 0.50 8 0,007 0,485 

AB UG = ' 9. Q 4 --------------- 
0.563 0,397 0,020 0,583 
0,540 0,433 0,007 0,560 
0.501 0.. 45 8 0-014 0,528 
0.467 0,493 0.014 0,503 
0. 430 0.50 1 0,. 01 8 0, a82 

AB UG = 0,- 38 --------------- 
0,568 0,389 0,027 Oi. 5 84 
0.529 0.428 ' 0.021 0 , 5 5 2 .  
0,498 0.043 0..034 0, 523 
0.468 0.475 0.,03 1 0,494 
0,446 0,497 0,029 0,474 

AB UG = 1 - 3 2  --------------- 
0,555 0-38 1 0,,042 0,577 
0.523 0, U2 1 0.032 0,547 
0. it 88 0,450 0,038 0.51 3 
0.467 0.477 0,038 0,485 
0 .  a27 0.. U9A n,flbfl 0,462 

AB UG = 1 - 7 4  ------------ -4- 

0,548 0,395 0,045 OF561 
0.5 16 0. 425 0.040 0,535 
0. U82 0,UUU 0,049 0,507 
0.463 0,477 0.050 0,473 
0.431 0. U92 0.061 0,4U7 



T a b l e  1 2  (continues) 
- - - - - - - - - - - - - - - 

ELDP EGDP ESDP ----------------------- 
= 2- 1 8  --------------- 
0,339 0,059 0,601 
0.375 0,061 0-563 
0.414 0.052 0,534 
0,400 0,058 0.502 
0.452 0,066 0,472 
0.. 476 0.081 0,043 - - 2 - 6 1  --------------- 
0,333 0,070 0.597 
0.305 0,,056 01 5 5 9  
0. a08 0 , 0 6 0  0,531 
0.436 0,065 0.499 
n, uccu n,n7q 0. u67  
0.476 0.08 1 0.443 - - 3 - 0 3  --------------- 
0.316 0.086 0- 598  
0- 36 6 0,074 0.559 
0.338 0.073 0- 529 
0.430 0.076 0,495 
0.458 0.086 0.456 
0,471 0,092 0,437 
= 3.75 --------------- 
0.337 0,077 0,586 
0.373 0.077 0. 5 5 1  
0,400 0 -077  0,523 
0. 421 0,089 0.490 
0.469 0,087 0,1150 
0.459 0.113 0,428 - - 3 - 8 6  --------------- 
0.327 0.093 0.579 
0.369 0,081 0,551 
0 . 4 3 3  0.075 0.522 
0, U19 0.096 0,085 
0.456 0,093 0,452 
0.470 0.105 - 0,425 
- 4, 2 6 --------------- 
0.319 0.104 0,577 
0.356 0 , 0 9 3  Om551 
0,391 0.082 0,527 
0,409 0.105 0.486 
0.447 0.104 0.449 
0,- 439 0.132 0,429 
= 0 -0  -------- ---- --- 
0.478 0.014 0,509 
0.588 0,021 0.391 
0,531 0.023 0.346 
0,699 0,033 0.268 
0.755 0.038 0,206 
0,797 0.044 0,160 



Table  12 . ( c o n t i n u e d )  -------------------------- 
UL ELC E GC 

.------- 
ESC 

-------------------------- 
ELDP EGDP E SD P 



Table  12 ( c o n t i n u e d )  ----------------------------------------------------------- 
UL ELC E GC ESC EL D P EGDP E S D P  



T a b l e  12 ( c o n t i n u e d )  ----------------------------------------------------------- 
UL ELC EGC ESC ELDP EGDP ES DP 
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Table 1 2  (continued) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
UL EL C E GC ESC ELDP EGDP ESDP .---------------------------------------------------------- -------------- P15C16 IN UG = 0.24 --------------- 

5-87 0,813 0.0 0,187 0,738 0,011 0,250 
' 6 - 6 0  0,834 0,002 0,164 0- 775  0,011 Or214 
7-34  0,861 -0,003 0,142 0,798 0,008 0,204 ------------------ P16D16 IN UG = 0,44 --------------- 

0,002 
C. 

2-20 0,503 QIU95 O , U 1 1  0,016 0,573 
2-93  0,589 -0,001 0,412 0,504 0,012 0-4 84 
3 - 6 7  0,655 0,007 0,338 0,5U1 0,025 0,434 
1 -40  . 0,719 0,009 0, 272 0,686 0.014 0,300 
5.1 4 0,810 0. 002 0,188 0.703 0,018 0, 279, 
5-67  0,828, 0- 004 0,168 0,747 0.016 0,237 
6 - 6 0  0,841 0,007 0,153 0,786 0,015 0,199 
7934 0,861 0, 010 0,129 0,809 . 0.018 0,173 .----------------- P17E16 I N  UG = 0, 98 -------------- 
2-20 0,604 0,024 ' 0.372 0,494 0.041 0,466 
2-93  0,789 0,018 . 0.194 0,622 0.043 0 ,  3 3 5 
3-67  0-8  10 0,021 0,169 . 0,684 0-OUO 0,275 
4 -40  0.846 0,021 0,133 0.71 6 0 ,041 0,243 
5, l a  0-8  19 0 ,033  0.149 '0-74 8 0.044 0,208 
5-87 0,812 0.030 0,158 0,755 0,039 0,206. 
6-60  0 - 8  35 0.029 0,135 0,780 0.038 0,182 
7 - 3 4  0-  850 0,033 0.11 7 0.784 0,043 0,173 ------------- ---- P18F16 IN UG = 1-33  - - - -QI - -L IP I I I I  

1-47  0,470 0,050 0,481 0.4U1 0,054 0, 505 
2-20 0,8 14 0.012 0,175 0.584 0,. 047  0, 369  
2-93 0.8 66 0,014 0.120 0,705 0,039 0.256 
3-67 0,043 0.022 0,135 0- 747 0,037 Or216 
4-40 0.824 0,038 0,137 0,675 0.061 0,264 
5-10 0.8 15 O,OU7 0,137 0,774 0.054 0,173 
5-87 0.826 0,045 0,129 0.795 . 0.050 0,154 
6-60  0,831 0,047 0.1.23 0,801 0,051 0,148 
7.34 0,836 0,052 0,112 0,794 0,059 . 0,148 
------------i----- P19G16 f# ue = 1,.77 - ------ - ------- 

1.47 0.533 0,067 '0,400 0,575 0.061 0.364 
2-20 0,800 0,027 0,173 0.61 4 0,056 0,330 
2 - 9 3  0.802 0,038 0,161 0.716 0,051 0.234 
3 -67  0.8 20 0- 045 0,.136 0,727 0,059 0-214 
4-40 0,810 0,056 0,135 0,754 0,064 O+ 182 
5, 11 0.8 19 0.058 0 ,  122 0,773 0,065 0,162 
5 - 8 7  0,789 0,072 0,139 0.779' 0 ,073 0,148 
6 , 6  0 0,792 0.068 0,140 0,792 0,068 0-lU0 
7-31, 0,813 0,078 0,108 0,783 0,083 0,134 ------------------ P20H16 IN [JG = 2-21 --------------- 
Oe73 0.4 60 0,093 OmU46 0.532 0,073 0,335 
1, 47 0.799 0. 036 0,. 165  0,630 0,062 0,308 
2.. 2 0 0,807 0,050 0,142 0,701 0.. 067 0,233 
2 -93  0- 8 10 0,052 0,138 0,724 0,065 0,211 
3 - 6 7  0,786 0,059 0,155 0,754 0,064 0,182 
4-40  0, 78.1 0, 072 0,147 0.76 1 0,075 0,164 



Table 12 (cont inued)  -------------------------------------------- 
UL ELC . E GC ES C EL D P 

.-------------- 
EGDP ESDP .-------------- --------------- 

0,077 0, 140 
0,082 0,133 ------------- 
0,. 081 0,330 
0,080 0,'273 
0,098 0,315 
0,095 0,298 
0,076 0,166 
0,078 0.. 14 1 --------------- 
0,083 0,325 
0,090 0,292 
0,086 0- 200 
0 , 0 8 0 .  0,180 
0,083 0,156 
0,086 0,136 ----- ---------- 
0,083 0,256 
0,089 0,231 
0,093 0-2 04 
0,087 0,170 
0,082 0,148 -------------- 
0,102 0,251 
0,106 0,257 
0,101 0.2 1 2 
0,095 0,166. 
0,096 0-140 -------------- 
0,144 0,425 
0, 1.14 0, 208 
0,103 Om168 
0,102 0,151 --------------- 
0,021 0,532 

-0,,029 0, 043 
-0,006 0, 400 
- 0,009 0-361 
-0,046 0,302 
-0,038 0,239 -------------- 

0,002 0,529 
0-006 0- 483 

-.0.003 0,400 
0.003 0,342 
0.,006 0,307 
0,004 . 0,262 
0,007 .Om 241 



T a b l e  1 2  (continued) 
- - - - -  - - - 

UL ELC E GC ES C ------------------------------------ 
------------------ P 14B16 AB UG 

7,- 3 4  0.892 -0.008 0.117 ------------------ P15C16 AB UG 
2-20 0.523 -0 ,001 0.478 
2 - 9 3  0,619 -0.016 0.397 
3 - 6 7  0,772 -0 ,015 0.2 43 
4 -40  0.722 -0. 031  0,310 
5.14 0.814 -0.006 0,192 
5 - 8 1  0.8 13  0.001 0 ,185 
6 - 6 0  0.834 0.004 0.163 
7 -34  0.861 0.0 0,139 ------------------ P16D16 AB UG 
2-20 0 ,503  0.002 0. 4 95 
2 - 9 3  0.589 -0.001 O,1I12 
3.67 0, 655  0 ,010 0,33U 
4.40 0.719 0.006 0,275 
5,14 0.810 -0. 002  0,192 
5.87 0,828 0.002 0.170 
6 - 6 0  0.841 0 , 0 0 8  0.152 
7,- 3 4 0.861 0,- 008 0.131 ------------------ P17E16 AB UG 
2,.20 0.604 0 ,018  0.377 
2.93 0.789 0.019 0,193 
3 - 6 7  0.810 0.018 0.172 
4-40  0.846 0 ,011  0,. 1 4 3 
5 - 1 4  0,819 0 ,027 0,154 
5,87 0.8 12 0.030 0 ,158  
6.60 0.835 0,028 0,137 
7,311 0,8 50 0 ,034  0,116 ------------------ P18F16 AB UG 
1 - 4 7  0,470 0.050 0 ,481  
2 - 2 0  0.814 0,028 0,159 
2 -93  0.8 66 0.008 0,126 
3 - 6 7  0.843 0.027 0.130 
4-40  0 -8  24 0.030 0, 142  
5 - 1 4  0.815 0 ,046 0.139 
5 - 8 7  0 ,826 0 ,046 0,128 
6 - 6 0  0.831 0 ,045 0.124 
7,311 0.8 36 0.052 0,112 ------------------ P19G16 AB UG 
1 - 4 7  0.5 33 0 ,071  0,. 3 97 
2-20 0.800 0.035 0.165 
2 -93  0.8 02 0. 039 0.160 
3 - 6 7  0.820 0 ,041 0.140 
4-00 0.8 10 0. 056 0, 13U 
5.14 0.819 0.060 0.121 
5 - 8 7  0.789 0. 070 0 ,141  
6.60 0.792 0. 073 0.135 
7-31, 0.8 13  0. 074 0.113 

- - -  - 

ELDP .-------- 
= 0.11 
0.795 
= 0-24  
0.443 
0.525 
0.597 
0.634 
0.695 
0,726 
0.762 
0.787 
= 3 - 9 4  
0,. 39 3 
0.492 
0.582 
0,672 
0.709 
0.741 
0.78 1 
0,789 
= 0 ,88  
0.496 
0,. 66 7 
0,691 
0.723 
0.642 
0.76 8 
0 ,792 
0, 783  
= 1.33 
0,420 
0.61 7 
0-70U 
0.700 
0,. 74 0 
0.775 
0.795 
0 ,833 
0.. 794 
= 1 - 1 7  
0,559 
0.656 
0- 703  
0.71 6 
0,753 
0.770 
0,782 
0,786 
0,788 

- -  - -  - -  - 

EGDP ESDP 
,--------------- 



Table 12 (continued) - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
UL EL C E GC ES C ELDP EG D P ESDP 



T a b l e  1 2  ( cont inued)  

UL ELC E GC 
- - - -L--- - - - - - - - - - - - - - - - - -  

------------------ A 16B13 
4 - 7 7  0.374 0.032 
5,. 96  0.455 0.021 
7 - 1 6  0.521 0,012 
8 - 3 5  0.567 0.008 
9 - 5 4  0.653 -0.016 

10,74 0.6 38 0.008 
---------.--------- A 17C13 

U,77 0.422 0.041 
5 -96  0,451 0.040 
7,- 1 6  0.524 0.030 
8.35 0.547 0,035 
9 -54  0.603 0. 024 

1 0 - 7  4 0.622 0 . 0 3 2  
11,93 0.633 0.041 ------------------ A18D13 

3,58 0,873 -0. 197 
4,.77 0.403 0.067 
5 - 9 6  0.463 0.052 
7 - 1 6  0.506 0.051 
8,35 0.5 15 0. 068 
9 - 5 4  0.589 0.046 

10 -74  0.6 10 0,051 
11 - 9 3  0.633 0.056 ------------------ A 19531 3 

3.. 5 8 0.317 0.108 
4 -77  0.398 0. 099 
5 - 9 6  0.429 0.102 
7 - 1 6  0,485 0. 093 
8.35 0.517 0.102 
9 - 5 4  0.521 0. 116 

10.,74 0,563 0.110 
11,93 0,587 ------------------ 0. 113 

A20F13 
3 - 5 8  0.3 1U  0. 186 
4 - 7 7  0.373 0.133 
5 -96  0.. 423 0. 129 
7 - 1 6  0.421 0.146 
8 - 3 5  0,467 0,1Y1 
9 - 5 4  0.506 0.142 

10,74 0.527 0. 155 
1 1 - 9 3  0.566 0.144 ------------------ A21G13 

2.. 39  0 - 1  89 0.172 
3 - 5 8  0,286 0. 142 
4.- 7 7 0,. 3 61 0.143 

.5,96 0.405 0, 143 
7 - 1 6  0.428 0.144 
8 - 3 5  0,464 0. 159 

ESC ---------- 
I N  ' UG 

0,594 
0,524 
0.467 
0 ,  425 
0.363 
0.354 

IN UG 
0,538 
0.508 
0.446 
0.418 
0,373 
(3,346 
0, 326 

IN UG 
0,327 
0.530 
0.485 
0.443 
0,417 
0.365 
0.339 
0.311 
IN UG 

0.575 
0,. 503 
0,470 
0, U22 
0.380 
0.362 
0.326 
0 , 2 9 9  

TN OG 
0,500 
0.Q94 
0,447 
0.433 
0,392 
0.353 
0,318 
0.290 

I N  UG 
0,638 
0.571 
0.496 
0,452 
0.428 
0,377 

- - - -  - 

ELDP -------- 
= 0.49 
0.430 
0, U52 
0 - 5 1  5 
0.555 
0,594 
0,625 
= 0.32 
0,401 
0.451 
0,512 
0.539 
0,589 
0,617 
0.650 
= 1.76 
0,335 
0.39 1 
0.451 
0.476 
0 - 5 1  6 
0.572 
0.599 
0.641 
= 3.53 
0.321 
0.383 
0.413 
0.474 
0,486 
0,539 
0.571 
0.689 
= 5.25 
0,237 
0.368 
0.395 
0.425 
0.467 
0.51 1 
0,. 546 
0,632 
= 7.01 
0.251 
0,322 
0.357 
0,412 
0.423 
0, 465 



Table 12 ( c o n t i n u e d )  -------------------------------------------- 
UL ELC E GC ESC ELDP 

--------------- 
EGDP ESDP 



Table 1 2  ( c o n t i n u e d )  ----------------------------------------------------------- 
UL ELC E GC ES C ELDP EGDP E SD P ----------------------------------------------------------- 

----------------- A27fl13 I N  UG = 17,? 1 --------------- 
5 - 9 6  0.368 0.214 0,418 0.316 0,240 0.444 
7 -16  0.401 0.214 0.384 0,385 0.222 0.392 
8.35 0.421 0.217 0.362 0,404 0. 226 0.370 
9-51, 0.449 0.222 0,330 0, a43 0.224 0,333 ------------------ A14A13 AB UG = 3 . 3  ------- - ------- 
5 - 9 6  0,. 4 36 0.020 0.544 0,476 -0.007 0,531 
7.16 0.527 -0.008 0,. 48 1 0 - 5 1  1 0.002 0 ,  487 
8.. 35  0,569 -0.002 0,434 0,561, -0..010 0.. 4 4 6 
9 - 5 4  0.600 -0..003 0.403 0.533 -0.006 0,413 

10,q7Q 0.6 21  0.002 0.6 378  0,-624 -0.OOU 0,381 
'1 1 , 9 3 0.639 0,009 0.3 5'1 0.658 -0..008 0,350 ------------------ A16B13 AB UG = 0,ug --------------- 

4,77 0.444 0,. 032 0.524 0.398 0,060 0,552 
5 - 9 6  0.4U7 0.024 0,. 530 0, U U 4  0.025 0,531 
7 - 1 6  0.. 4 98 0.020 0-482 0.502 0.018 0,480 
8 - 3 5  0.557 0.012 O,Q31 0,546 0.01 8 0,. 436 
9.54 0.667 -0.006 0.339 0.. 6 12  0.022 0,367 

1 0 - 7 4  0.622 0,012 0,. 366  0,614 0,016 0,370 ------------------ A17C13 A %  QG = 0- 3 2  --------------- 
U, 7 7  0,. 423 0.. 051 0.. 526 0,374 0.. 07 5 0.. 55 1 
5.. 96  0.426 0.049 0.526 0.439 0.042 0,519 
7 - 1 6  0.501 0.. 036 0.U63 0.500 0.036 0,. 463 
8.35 0.529 0.039 0.431 0.525 0.,042 0,434 
9-5U 0,. 594 0.029 0.. 377 0.568 0,. OU 2 0.. 390  

10..7 4 0.605 0.035 0,. 3 6 0 0.63 1 0.037 0,362 
1 1 m 9 3  0.6 15 0.045 8.. 3 4 0 0,641 0.032 Oa3'2 7 ------------------ A18D13 AB UG = 1 - 7 6  --------------- 

3 - 5 8  0,- 892  -0. 188 0,296 0,301 0,108 0,592 
4.77 0.389 0.064 0.547 0.370 0.074 0.556 
5.96 0,439 0, ,060 0,500 0.. 430 0,-065 0,. 505 
7.16 0.484 0.063 0.453 0.452 0.074 0,464 
8 -35  0 - 4  98 0,074 0,- 4 28 0- 499 0,073 0.427 
9.54 0.572 0.049 0,. 379 0..558 0.056 0,386 

10,74 0,592 0,056 0- 352 0,586 0.059 0- 355 
11..93 0.618 0.060 0.322 0.630 ' 0.053 0,316 ------------------ A19E13 AB UG = 3, 5 3 -------- ------- 

3.58 0.3 13 0.104 0.583 0.313 0.106 0,584 
. ' 4 - 7 7  0.362 0. 115 0.523 0,360 0,.116 0-52 4 

5..96 0.416 0.104 0.481 0.409 0,107 0.484 
7 -16  0. 461  0,097 0..442 0,454 0.100 0,. 4 4 6 
8.35 0.490 0.119 0.391 0.457 0.130 0.403 
9 -54  0.497 0.120 0,- 3 83 0,527 0.. 1 0 5 0.368 

10.74 0,538 0.122 0.341 0. 553 0.114 0, 3 3 3  
11,. 9 3  0.593 0, 106 03 302  0.- 6 1  9 0,093 0,289 ------------------ A20F13 AB UG = 5. 25  ------- -------- 

3,. 5 8  0; 295 0.201 ' 0,504 0. 205 0..246 0,548 
4.77 0.352 0.133 . 0.515 0. 3U7 0.135 0,518 
5-96 0.389 0. 135 0,-475 0.384 0 - 1 3 8  0,478 



20 1 

Table 1 2  (continued) 

UL ELC EGC ESC ELDP EGDP ES DP ----------------------------------------------------------- ------------------ A20F13 AB UG = 5.25 --------------- 
7-16  0,402 0. 144 0.454 0, 422 0,134 0,443 
8 - 3 5  0.454 0.137 0.408 0.462 0.133 0,404 
9 - 5 4  0.511 0. 135 0,354 0,515 0,133 0, 352 

10,74 0.510 0.156 0.334 0.543 0.139 0,318 
1 1 - 9 3  0,551 0. 148 0,301 0,608 0.119 0- 272 ------------------ A21G13 AB UG = 7- 31 --------------- 

2-39 0,169 0. 183  0,647 0.233 0.152 0,. 61 6 
3 - 5 8  0,275 0.152 0.573 0.303 0.135 0,556 
4-77 0.361 0. 137 0,502 0 ,363 0.136 0,501 
5.96 0.380 0,156 0,465 0,392 0 ,155  0,464 
7-16  0, 443 0. 138 0,420 0,432 0.143 0,425 
8,.3S 0,447 0.162 0,391 0,451 0.154 0.384 
9,511 0.456 0. 180 0,364 0,482 0- 167  0- 351  

10,7U 0.5 13 0. 175 0,. 3 1 6 0,535 0.162 0.303 ------------------ A22H13 AB UG = 8 - 7 4  - -------------- 
2-39 0, 2 19 0. 167 0,614 0,235 0.159 0,606 
3.58 0.293 0.157 0.550 0.313 0.147 0,540 
4-77 0,359 0. 154 0.488 0,362 0, 152  0.4 86 
5 - 9 6  0,386 0.161 0.453 0.396 0.156 0,448 
7,16 0. @2U 0, 157 0-418 0.407 0,166 0 , 4 2 7  
8.35 0.428 0,179 0,393 0 ,431 0 ,177 0,392 
9-54  0- US2 0. 184 0.364 0,452 0.185 0,364 

10.74 0.476 0.193 0 ,331 0.496 0 ,183  0,321 - ----------------- A2311 3 A B  ~ J G  = 10, 4 6 --------------- 
2-39  0, 221 0.178 0,601 0,237 0.170 0.593 
3.58 0,305 0. 159 0 ,  536 0.321 0.151 0,528 
4.77 0.344 0,164 0,491 0,. 3U6 0,164 0,490 
5-96 0.312 0. 16U 0.524 0,392 0,124 0,484 
7 - 1 6  0.326 0.180 0,. 494 0.419 0.134 0,447 
8.35 0, 408 0. 162 0,. 430 0,488 0.122 0,390 
9.54 0.429 0.183 0.3 88 0,537 0 ,144  0.349 

10.74 0-4  90 0. 170 0,340 0,572 0,129 0,299 ------------------ A24J13 AB UG = 1 2 - 1 7  --------------- 
2-39 0, 155 0.209 0 ,635 0,222 0.176 0-6 02 
3.58 0.300 0.184 0,516 0,332 0.183 0,515 
4 - 7 7  0,309 0. 180 0.. 5 11  0,331 0,169 0,500 
5.96 0.358 0.194 0.448 0.352 0,197 0 - 4 5  1 
7-16 0.390 0. 185 0. U26 0,388 0 ,185  0,- 426 
8.35 0,433 0.185 0.383 0,434 0.184 0.382 
9-58  0.463 0. 191 0.3U5 0,469 0.188 0,342 ------------------ A25K13 AB UG = 13-94  ---------- ----- 
2-39 0 -  18'1 0- 218 0,565 0- 207 0-208 0,505 
3 - 5 8  0,304 0.186 0.510 0,309 0 ,184  0,507 
11-77 0 - 3  17 0. 199 0,484 0.303 0.206 0.491 
5.96 0.341 0.201 0 ,458 0.336 0.193 0,451 
7-16 0.406 0, 177 0 - 4 1 7  0.396 0.182 0, u22 
8.35 0- 444 0.183 0.373 0,436 0 ,187 0.377 
9 -54  0.462 0, 195 0 ,343 0, 470 0,191 0,339 



Table 12 (cont inued)  
- - - - - - - - - - - - - - - - - - - - - - - - 

UL ELC E GC ESC EL D P EGDP ESDP ---------------------------------------------.------------- ------------.----- A26L13 AB' UG = 15-68 --------------- 
2-39  0.175 0.222 0.603 0. 190 0,214 0,596 
3 - 5 8  0- 245 0. 217 0,537 0.266 0,-207 0,527 
4-77 0,277 0.217 0,506 0.307 0.202 0,491 
5 -96  0.3 24 0. 223 0. 458 0-32 8 0 -221 Or452 
7 - 1 6  0.374 0,204 0,422 0,360 0.211 0,429 
8-35  0, 4 14 0. 207 0,380 0,399 0.210 0,387 
9 - 5 4  0.428 0,221 0.351 0,427 0.222 0.351 ------------------ A27113 AB UG = 17-31 --------------- 
2 - 3 9  -0.019 0,311 0,707 0.157 0-  223 0,619 
3 - 5 0  0.240 0. 2 3  0.536 0-253 0-217 0,530 
4 -77  0.278 0. 213 0,509 0,2RGi 0,210 0 .505  
5-96  0.3U9 0, 209 0.482 0,334 0,217 0,449 
7-16 0.390 0,219 0,391 0,. 35 7 0.236 0, 407 
8-35  0.385 0.. 226 0,389 0, 376 0-231 0.3 93 
9 - 5 0  0.422 0,228 0,350 0,423 0. 227 0,350 ----------------------------------------------------------- 



APPENDIX E  

INCREflENTAL HOLDUP DATA 

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

T a b l e  1 The' h e a d i n g s  I N C 1 ,  INC2, INC3, etc, . r e p r e s e n t .  

t h e  t e n  i n c r e m e n t s  t h a t  made up e a c h '  co lumn,  . w i t h  INCl a t  

t h e  b o t t o m  of t h e  c o l u m n  a n d  .INC10 a t  t h e  t o p .  S u b h e a d i n g s  

i n c l u d e  t h e  r u n  number and  t h e  g a s  v e l o c i t y  (UG i n  cm/sec)  , 
which is f q r t h e r  s u b d i v i d e d  i n t o  l o c a l  l i q u i d ,  g a s ,  a n d  

s o l i d  h o l d u p  v a l u e s  (EL, EG,  a n d  ES, r e s p e c t i v e l y )  a t  ' e a c h  

l i q u i d  v e l o c i t y  (UL i n  cm/sec)  l i s t e d ,  



Table 13, I n c r e m e n t a l  h o l d u p  d a t a  

I N C l  INC2 INC3 INC4 INC5 INC6 I N C 7  INC8 INC9 INClO ---------------------------------------------------------- ----------------- G67D13 I N  UG = 1 - 1 8  ---------------- 
UL = 4.77 

EL , 4 3 8  ,430 , 4 2 7  .415 , 4 1 5  ,889  , 8 8 3  , 8 8 1  , 8 8 3  , 881  
EG , 0 1 9  - 0 4 1  . 047 ..055 .,09U ,111  , 1 1 7  ,119  , 1 1 7  ,119 
ES ..543 , 529  , 525 , 5 3 1  , 4 9 1  ,019  , 0 3 6  , 0 1 8  , 0 3 7  ,011 

UL = 7 - 1 6  
EL - 5 4 7  ,598  , 5 7 9  ,,558 , 5 4 2  , 568  ,901  ..go3 , 8 9 8  ,.898 
EG - 0 0 4  -002  , 0 0 7  ,024 , 019  , , I09 , 0 9 9  ,097  , 1 0 2  , 102  
ES ,,488 ,'425 - 413 .418  ..440 , 322  ,.024 .,008 , 0 2 5  -,01 

UL = 9 ,su  
EL , 698  ,706 , 6 9 5  ,658'  ,639 ,7051 , 7 0 6  ,.952 ,955 ,957 
EG -.05 -,.05 -.03 -,.01 - 0 0 4  - ,02 . O U 1  , 048  , 045  ,043 
ES ,352 -34.1 , 3 3 2  ,354 , 3 5 7  ,316 , 2 9 3  - 0 0 1  , 0 0 0  -,01 

UL = 11.93 
EL - 8 6 3  , 8 1 8  , 7 6 2  ,800  c 8 0 5  , 7 5 9  , 6 9 6  ,699  , 9 1 9  ,909 
EG - 0 0 7  - 0 0 7  - . 0 4 ' - - 0 5  -006  - 0 0 3  .011 , 0 3 5  , 0 5 0  ,091 
ES , 2 0 4  , 248  , 278  ,246  , 2 5 4  ,273  , 2 9 3  , 2 6 7  , 0 3 1  , 014  ----------------- G68K13 I N  UG = 13-95  ---------------- 

UL = 2 - 3 9  
EL ,270  , 245  . 220 ,.223 , 2 7 8  , 7 2 5  ,,738 ,733 ,,730 ,713 
EG , 2 1 5  ,218 , 1 8 7  , 206  , 2 8 3  , 2 7 5  , 2 6 2  , 2 6 7  , 2 7 0  ,287  
ES . ,515 , 5 3 7  , 5 9 2  .,571 , 4 3 8  ,026 - , W O O  ,030  .,021 ,007 

UL = 3.58 
EL ,, 342 ,334 . 334 ,326 , 3 2 9  ,,685 , 726  ..728 , 726  ,715 
EG , 1 8 9  ,183 , 149  ,178  ,186 ,211  , 274  , 272  , 2 7 4  , 2 8 5  
ES ,469 ,483 , 5 1 7  ,u96 . k 8 5  ,IOU ( -020  -042  ,013 -,0Q 

UL = 4 - 7 7  
EL , 3 7 6  , 382  , 403 , 406. , 3 9 8  , 610  , 6 9 4  ,'718 , 720  ,707 
EG , 1 7 0  ,147 , 1 4 5  ,104 , 1 6 3  , 217  , 3 0 6  , 282  , 2 8 0  , 2 9 3  
ES , 4 5 4  , 4 7 1  , 4 5 2  , 490 , 4 4 0  , 1 7 3  , 064  , 0 1 7  , 0 6 5  -, 01 

UL = 5.96 
EL , 4 2 7  ,446  , 457  ,452 ,449  , 511  , 6 6 7  ,710  - 7 1 2  ,715  
EG , 1 6 9  , 106  , 0 9 0  , , I28 ,15U ,111 , 2 0 8  ,290 , 2 8 8  , 2 8 5  
ES ,404  ,448 ,453  ,421 , 3 9 7  , 318  , 0 6 6  , 065  , 029  -,01 

UL = 7.16 
EL , 4 1 8  , 472  . 501 , 4 9 3  , 4 9 1  , a 7 5  , 6 0 1  ,.684 , 702  ,708 
EG ,174  ,102 , 0 9 5  ,090  ,136 ,207  , 258  ,316  , 2 9 8  ,292  
ES , 4 0 8  ,426 , 404  ,419  ,374  , 319  , 1 3 1  , 0 9 1  , 0 4 3  -004  

UL = 8 - 3 5  
EL , 4 6 5  ,513  , 5 3 2  -524  , 511  , 508  , 5 1 9  , 661  , 7 0 2  ,720  
EG , 1 7 5  , 0 8 3  , 0 7 3  , 087  , 1 4 4  , 1 8 3  , 2 5 8  , 233  , 2 9 8  ,280 
ES , 3 6 0  ,403 , 3 9 5  ,388  , 345  ,309 .224  , 106  , 0 5 3  ,009 

UL = 9 - 5 4  
EL , 5 3 5  ,551 , 559  ,554 , 540  ,524 , 5 2 4  , 5 7 3  , 6 6 4  , 707  
EG , 1 6 3  , 087  , 0 9 7  , 130  , 1 2 8  ,159  ,209  ,223  , 251  ..293 
ES , 302  ,362 , 343  ,316 ,332  , 317  , 2 5 7  ,204  , 0 8 5  ..020 



Table  1 3  (continued) ------------------------------------------- ---------------- 
I N C l  I N C 2  I N C 3  INCU I N C S  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I N C 7  INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- G75G13 I N  UG = 7-07  ---------------- 

UL = 7 - 1 6  
EL ,540  -594 - 5 8 7  ,594 , 5 8 7  , 568  , 8 3 1  - 8 2 7  - 8 2 4  ,822  
EG , 0 6 5  ,-019 , 028 ,029 , 0 2 8  ,114  ,152  , 1 7 3  , 1 7 6  -178  
ES , 3 9 5  - 3 8 7  - 3 8 5  ,,377 , 385  - 3 1 7  , 0 9 7  - 0 1 3  -.01 ,016  

UL = 8 - 3 5  
EL , 6 3 9  , 6 9 1  , 647  , 540  -63U - 6 0 4  , 6 4 7  ,790  ,824  ,821 
EG ,044 -,02 , 019  ,.094 ,036 ,074 - 1 3 5  , 2 1 0  - 1 7 6  ,179  
ES , 3 1 7  - 3 2 5  , 3 3 4  - 3 6 7  - 3 3 0  a 3 2 2  , 2 1 8  ,029 - 0 0 9  ,011 

UL = 9.54 
EL , 5 9 5  -621 ,606  - 5 8 0  , 563  , 548  , 553  ,709  - 7 7 9  ,786 
EG ,0851 -0'13 .'072 , 086  , 110  , 151  , 0 9 0  ,152 ,221  -214 
ES , 3 1 6  - 3 0 6  - 3 2 3  - 3 3 4  - 3 2 7  - 3 0 1  , 3 4 7  ,139  , 0 2 9  ,027 ----------------- G76C13 I N  t'JG = 0.95 ---------------- 

UL = 3 - 5 8  
EL - 4 9 2  - 5 0 3  - 4 0 5  -455  - 9 1 0  1.02 1 - 9 2  , 960  , 9 5 2  ,979 
EG -,06 -,03 . 021 , 012  -.06 - 0 0 2  - 0 0 2  ,040 , 0 4 8  ,021 
ES , 5 6 7  - 531 . 575  , 5 3 3  , 1 5 3  -.02 -.01 -,00 ,,006 -,01 

UL = 4.77 
EL , 5 6 8  - 5 6 8  . 538 - 5 2 8  , 5 3 3  , 9 6 7  , 9 6 5  , 957  , 9 5 7  ,950 
EG - 0 0 2  - , I2  , 011 -007  ,.038 - 0 3 3  , 0 3 5  - 0 4 3  , 0 4 3  -050  
ES , 4 5 1  - 5 5 2  452 - 4 6 6  , 4 2 9  - 0 0 9  - ,01 ,014  ,004 ,007 

UL = 5.96 
EL - 6 0 9  - 6 2 2  - 6 0 2  - 5 9 0  e 5 9 2  ,0958 ,915  ,0923 0 9 3 3  ,938 
EG - 0 0 6  - 0 0 7  - 0 0 4  -003  - 0 0 3  - 0 0 1  - 0 8 5  - 0 7 7  , 0 6 7  ,062 
ES , 4 5 3  ,444 - 4 4 3  ,443  ,442 ,049 , 0 2 2  -024  , 010  ,001 

IIL = 7.16 
EL ,554  -559  - 5 5 4  ,536 ,531  , 656  , 9 3 3  - 9 0 3  , 900  - 8 9 8  
EG -.02 -002 . 012 , 007  ,,019 ,055  - 0 9 7  ,097 , 100  ,102 
ES , 471  -457  - 4 3 5  ,457 ,449 ,289  - 0 3 3  , 0 2 8  , 029  ,024 

UL = 8-35 
EL , 6 1 5  , 648  - 6 3 5  ..620 , 6 0 7  , 5 9 9  ,948  ,945  , 9 4 0  ,9U3 
EG -.04 -004 - 0 0 2  - 0 0 2  - 0 0 1  , 0 1 1  , 0 2 4  , 0 5 5  - 0 6 0  (-057 
ES , 4 2 4  - 3 9 3  . 384 ,400  , 4 0 6  , 3 9 0  , 0 2 8  ,005  , 022  -005 

UL = 9 - 5 4  
EL , 6 8 4  - 6 9 2  ,. 692 , 6 6 8  , 6 4 8  , 645  - 8 3 4  ,946  , 9 4 3  ,948 
EG - 0 0 5  -,05 - 0 0 4  -002  - 0 0 2  -001  -001  - 0 5 4  , 0 5 7  ,052 
ES - 3 6 5  -359  - 3 4 9  -354  - 3 7 3  ,369  , 1 7 0  , 009  , 0 2 0  ,007  

UL = 10.74 
EL , 7 3 5  -722 ,704 -683  , 6 8 3  , 6 8 3  , 6 7 3  ,997  , 9 4 8  ,992  
EG -,05 --04 - 0 0 2  -002  - 0 0 2  - 0 0 2  , 0 0 Q  - 0 0 4  ,052  ,008 
ES , 3 1 6  -321  - 3 1 9  ,333  -338  , 332  , 3 2 4  - 0 4 1  , 0 1 3  -,01 ---------------- 677513 I N  U G  = 12. 47 ---------------- 

UL = 2-39  
EL , 3 1 7  - 2 6 8  ,224 ,216  , 281  , 760  - 7 6 0  - 7 5 3  , 7 4 5  , 745  
EG , 148 - 171 . 180 , 199  , 3 4 1  , 2 4 0  ,2UO ,247  - 2 5 5  ,255 
ES ,,535 -561 - 5 9 5  ,584  - 3 7 8  ,036 - 0 0 9  , 021  - 0 1 4  , 003  



T a b l e  1 3  . (cont inued)  ----------------------------------------------------------- 
INCI INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 INClO 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - C - - - - - - - - - - - - - - - - - - - - - - - - - - -  ----------------- 677513 I N  fJG = 12-47  ------------- --- 
UL = 3 - 5 0  

EL , 3 7 1  ,345  , 3 1 7  ,309  , 3 1 5  ,737  ,7U9 ,749 ,749  ,,742 
EG ,. 1 2 5  , 157  .. 178 , , I67 , 224  , 2 0 2  , 2 5 1  ,,251 , 2 5 1  ,258 
ES , 5 0 4  - 4 9 7  , 505  , 5 2 3  ,462  - 0 6 1  , 0 3 5  -.00 , 0 1 2  ,031 

UL = 4-77  
EL , 4 1 7  , 3 9 1  , 3 8 1  , 3 8 1  , 3 7 3  ,.609 , 7 3 4 , , 7 4 7  ,.749 ,737 
EG - 1 2 0  ,151 , 1 6 7  ,137  ,196  , ' I98 , 2 6 6  , 2 5 3  , 2 5 1  , 263  
ES , 4 6 3  , 457  , 4 5 2  , 4 8 1  , 4 3 1  , , I94 ,006  ,023  ,022  -,00 

UL = 5 - 9 6  
EL , 4 7 4  , 4 6 7  , 4 3 9  , 4 3 9  , 4 3 4  ,505  , 702  ,742 ,747  .,740 
EG - 0 7 4  ,119 ,174  , 125  , 1 4 3  , 200  , 2 3 2  ' - 2 5 8  , 2 5 3  .,260 
ES , 4 5 1  . e l 4  . 387 ,-436 , 4 2 4  , 2 9 5  , 066  ,035  , 0 1 8  ,000 

UL = 7.16 
EL , 4 9 9  ,504  , 4 8 6  , 4 8 1  , 4 7 3  , 4 6 8  , 6 2 8  ,716  , 7 2 7  ,732 
EG , 0 8 8  ,099 , 128  ,180  , 101  ,190  , 2 2 2  , 284  , 2 7 3  ,268 
ES . 4  1 3  , 398  . 386 , 339 , 4 2 6  , 3 4 2  , 150  ,032 , 027  -,015 

UL = 8.35 
EL , 5 3 4  ,547 , 527  ,519 , 5 0 9  , 501  , 5 3 9  , 682  , 7 1 8  ,728  
EG , 0 8 9  ,089 - 1 0 1  q.18U ,096  , 162  , 210  ,236 .,282 ,272 
ES , 3 7 7  ,,364 , 3 7 3  , 2 9 7  , 3 9 5  , 3 3 7  , 2 5 0  ,082  , 031  ,016 

UL = 9.54 
EL , 6 4 4  , 626  ,. 593 , 560  , 5 4 7  , 534  , 5 1 7  ,613  , 6 9 5  ,728 
EG , 0 5 5  ,075 ,098 ,166 ,-084 ,168  , 152  , 2 1 5  , 2 5 4  ,272  
ES , 30  1 , 299  . 309 , 2 7 4  , 3 6 8  ., 297 , 3 2 1  ., 171 , 052  ,032 

UL = 10.74 
EL , 6 3 1  ,639  ,623  , 593  , 5 7 3  ,562  -5'45 , 542  , 621  ,705  
EG , 1 2 3  , 0 9 8  , 0 9 6  , 1 4 3  , 189  ,118  , 1 5 7  ,,211 , 221  ,295 
ES , 2 4 5  ,264 , 280  ,264 ,239  , 320  , 2 9 9  , 2 4 7  , 1 5 8  ,058  

UL = 11.93 
EL , 5 9 7  ,635 , 6 3 0  , 615  , 5 9 0  ,580 , 567  , 554  , 5 5 7  , 635  
EG ,238 .U85 . i 5 2  , 1 5 5  , 1 6 9  ,133 , l a 4  , 189  ,192 ,240 
ES , 1 6 5  ,280  , 2 1 8  ,230 , 241  , 2 8 7  - 2 3 9  ,257  , 2 5 1  , 1 2 5  ----------------- G79L13 I N  UG = 15- 6 5  ---------------- 

UL = 2.39 
EL , 2 9 9  , 236  . 216 , 2 1 6  , 2 5 9  , 701  , 7 0 6  ,706 , 701  ,685 
EG , 1 7 1  ,194 - 2 3 9  ,220  ,309  , 252  , 2 9 4  ,294  - 2 9 9  - 3 1 5  
ES , ,529 ,570 , 5 4 5  , 565  ,432  , 0 4 7  , 0 2 8  ,027 , 0 2 4  ,009 

UL = 3 - 5 8  
EL , 3 6 9  ,322 ,304  ,302 ,292  , 621  .636 , 6 8 8  , 6 8 8  ,678  
EG , 140  , 1 8 5  . 215 , 196 , 246  - 2 3 6  , 314  ,312  , 312  ,322 
ES ., 49 1 , 493 , 4 8 1  ,. 502 .- 462 - 1 4 3  , 0 6 3  ,005  , 0 7 9  ,022 

r S 
UL = 4-77  

EL , 4 2 0  .. 381 , 3 7 1  , 3 7 3  , 3 6 8  , 498  , 6 7 2  ,694 , 694  ,682 
EG , 1 1 8  - 1 4 3  - 2 1 2  , 167  ,179  ,234 , 2 9 0  , 306  , 3 0 6  , 318  
ES , 4 6 2  ..477 . u17 , 460  , 4 5 3  ,-268 , 0 3 8  ,037 , 0 3 7  -,01 

UL = 5 - 9 6  
EL , 4 3 7  -419  ,414  ,419  ,419  .432 , 6 1 8  - 6 7 2  , 6 9 0  ,.680 
EG , 1 2 2  . 136 . 1 7 3  , 1 5 1  , 2 1 0  ,241  ,264  ..328 .,310 ,320  
ES , 4 4 1  , 4 4 5  . 412 , 430  , 3 7 1  , 328  , 1 1 8  .,051 , 0 2 9  ,022 
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T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I N C 7  INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- G79L13 I N  UG = 1 5 - 6 5  ---------------- 
UL = 7.16 

EL .,450 ,473 , 473  - 4 6 3  , 463  , 4 5 5  , 5 3 2  - 6 4 9  ,.677 ,682 
EG , 1 0 1  - 1 5 1  - 1 2 6  -220  , 1 3 6  . , I92  , 2 6 5  ,284  , 3 2 3  ,318 
ES , 4 4 9  , 3 7 7  . 401 - 3 1 7  , 4 0 1  .,352 - 2 0 2  ,067  , 045  -037  

U L  = 8 - 3 5  
EL 536  , 5 2 8  . 511 ,, 504 . 489  , 4 7 7  , 4 9 6  ,602 , 6 5 7  ,674 
EG , 095  -124  - 1 3 4  ,212  - 1 2 2  ,180 - 2 7 1  ,246 - 3 4 3  ,326 
ES - 3 7 0  , 3 4 7  , 355 , 2 8 4  , 3 8 9  , 3 4 3  .. 213 ,152 - 083 ,040 

tJL = 9 - 5 4  
EL ,61U , 5 8 0  . 553 , 526 .- 516 , U Y b  , U Y 1  ,.5Zb , 6 2 7  ,b'13 
EG - 0 5 8  ,120 ,106 ,170  , 240  , 149  - 2 3 7  -249  , -282 -327  
ES 328 300 34 1 , 304 .- 2bQ .- 354 ,9302 , 225  - 0 9 2  -067 

UL = 10.74 
EL ,. 6 2 7  , 6 0 3  - 578 , 559 , 534  , 529  ,- 525  , 522  - 5 5 9  ,637 
EG - 1 1 2  - 1 1 3  - 1 3 6  ,201 ,200  , 136  . I 9 8  ,212  , 260  ,249  
ES - 2 6 1  - 2 8 5  - 2 8 6  , 240  , 2 6 6  - 3 3 5  , 2 7 7  ,266  , 181  ,114 

UL = 1 1 - 9 3  
EL , 6 0 3  -594 -591  ,576  - 5 6 2  , 542  , 5 3 4  - 5 3 4  - 5 3 4  ,562  
EG .. 180 - 1 7 7  .. 129 , 2 1 1  - 2 0 0  - 1 6 4  , 2 1 8  ,200 , 2 2 5  ,249 
ES - 2 1 7  -229  - 2 8 0  -212  , 239  ,294  , 2 1 7  , 266  , 2 4 1  ,189  t; --------------- -- G80B13 I N  UG = 0 , - 4 ~  ------------- --- 

UL = 4 - 7 7  
EL ,474  - 4 6 9  , 4 5 9  , 451  , 4 5 9  ,969  , 974  , 977  ,.977 -974 
EG - 0 2 0 - - 0 2  -.01 ,010 -119  ,.031 ..026 , 023  , ,023 -026  
ES , 5 0 6  , Su6 , 551 , 5 3 9  .,422 ,014 , 011  ,000 ,-010 ,.001 I-\ 

UL = 5 - 9 6  
EL - 5 1 6  -513  - 5 1 0  -505  , 503  ,972 - 9 7 7  , 977  , 9 7 9  ,,977 
EG - -05  -002 - 0 0 1  -,.01 , 0 0 1  ,016 , 0 2 3  , 023  ,021  ,023 
ES - 5 3 6  -507  , 4 8 8  ,505  , 497  - 0 1 3  - 0 1 0  ,005  - 0 0 0  ,005  

UL = 7 - 1 6  
EL - 5 6 3  - 5 7 0  - 5 6 8  ,570  ,573  - 7 9 9  - 9 3 7  ,984  - 9 8 7  ,987  
EG -,04 -,03 - 0 0 1  - 0 0 4  - 0 0 1  , 0 0 1  , 0 1 3  ,016 , 0 1 3  -013  
ES - 4 8  1  462 . 443 ,467. - 4 3 6  ( -200  , 001  ,002 .,011 -PO2 

U L  = 8.35 
EL .. 5 9 8  - 608 .. 606 - 6 0 8  ,. 606 - 6 0 6  , 9 7 9  ,982 , 982  ,979 
EG - 0 0 5  --03 - 0 0 1  -002 - 0 0 2  - 0 0 3  ,022  ,018  ,.018 ,021 
ES ,.451 -425  - 4 0 7  -415  - 4 1 6  - 3 9 2  - ,00 , 0 1 3  , 008  -,OO 

UL = 9.54 
EL , 6 5 5  ,655  ..657 ,655  - 6 5 5  - 6 5 2  , 9 4 1  , 985  , 9 8 7  ,987 
EG - - 0 3  -.05 -.04 -,02 - 0 0 3  - 0 0 3  - ,05 ..015 ,013  -013  
ES .-372 - 4 0 0  - 3 8 4  ,360 - 3 7 5  ,376 - 1 0 8  ,012  - 0 1  1  -001 

UL = 10.74 
EL , 6 9 3  - 6 9 3  , 693  , 6 9 3  , 6 9 3  , 6 9 3  , 6 9 6  , 995  , 9 9 5  -995 
EG - 0 0 6  -,04 - 0 0 5  -,.02 - 0 0 3  -005  - 0 0 1  , 008  , 0 0 5  ,005 
ES , 3 6 1  -348  - 3 5 3  , 3 2 8  , 3 3 8  , 3 5 3  , 3 1 3  -,.00 ,002  -,01 



Table 1 3  ( cont inue i l )  - -- 
------------------------------------------- ---------------- 
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Table 1 3  (cont inuei t )  ----------------------------------------------------------- 
I N C l  I N C 2  I N C 3  I N C U  I N C S  I N C 6  I H C 7  INC8 I N C 9  I N C l O  



Table  1 3  (continued) ---------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I 1 2 7  INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- 686813  I N  UG = 8,8 1 ----------------' 

UL = 9.54 
EL - 6 3 7  - 6 2 3  - 587 , 5 6 1  .556 ,544 ' , .525  ,683  ,,737 ,761 
EG - 0 3 1  -077  ,077 ,151 ,-084 ,138  , 132  , 2 0 6  , 2 6 3  ,239 
.ES w 3 3 2  ,- 300 - 336 - 2 8 8  - 3 6 0  , 3 1 8  , 3 4 3  ,,111 - 0 5 2  ,017 

UL = 10.74 C 

EL , 6 3 0  -633  , 6 2 3  , 5 8 8  ,573' ,569  , 5 5 5  , 5 4 7  , 6 8 7  ,735 
EG , 0 9 7  , 0 8 1  .- 096 , 161  - 109  , 124  ,1U6 , 173  , 2 0 9  -265  
ES - 2 7 3  -286  - 2 8 0  ,252 - 3 1 7  ,307  ,300  , 280  - 1 0 4  ,018  

UL = 11.93 
EL - 6 1 9  , 634  , 6 2 9  , 619  , 6 0 0  , 586  , 5 7 2  , 5 6 5  - 5 6 3  ,655 
EG , 1 5 7  -105  , 1 2 3  ,138  , 163  , 1 4 5  , 1 5 2  , 1 7 3  , 1 6 5  ,229 
ES , 2 2 3  , 2 6 1  - 2 4 8  .,243 , 2 3 6  , 2 6 9  , 2 6 6  , 262  . -273 ,116 ----------------- 687113  I N  UG = 10-54 ---------------- 

UL = 2-39  
EL - 2 9 9  ,249  224 - 2 1 6  , 338 , 7 5 9  - 7 5 9  ,754 ,756  ,751 
EG - 1 5 2  -177  ,161  , 195  - 3 0 9  - 2 4 1  , 2 6 1  - 2 4 6  - 2 4 4  ,249 
ES , 5 5 0  - 5 7 5  - 6 1 5  - 5 8 9  , 3 5 2  , 0 3 1  ,020 ,015  ,0029 ,001 

UL = 3-58  
EL - 3 6 1 , , 3 2 9  , 3 1 5  , 310  ,312  ,749  , 7 6 3  - 7 6 1  , 7 5 4  ,759 
EG 130  176 179 - 1 6 7  196 - 2 0 0  , 2 3 7  ,239  , 246  ,0241 
ES , 5 0 9  - 4 9 5  - 5 0 6  , 5 2 3  , 4 9 2  , 0 5 1  , 0 1 8  ,022 , 0 2 5  -023  a 

UL = 4 - 7 7  
EL , 3 9 0  - 388 376 , 3 6 6  a 3 6 1  - 6 8 3  , 7 6 1  ,761 , 766  -756 
EG - 1 0 7  ,139 - 1 8 0  ,156  , 139  ,171  ,9239 ,239 , 2 3 4  ,-244 
ES m 5 0 2  - 474 444 , 478  500 146 - 01 9 9 027 , 005  -025  

c t  UL = 5 - 9 6  
EL - 4 1 7  -437  - 4 2 7  ,,425 - 4 2 0  ,539  , 7 3 3  ,750  , 750  ,750 
EG a 0 9 9  -116  - 1 7 1  . - I 2 8  a 1 3 1  ,0196 - 2 6 7  ,250 , 250  ,250 
ES , ,484 - 4 4 7  ,402 ,447  ,449 , 265  , 0 5 7  , 027  , 0 2 2  ,017 

UL = 7 - 1 6  
EL , 4 9 5  , 5 0 5  , 481 , 481  , 4 7 1  , 4 6 6  , 6 9 3  ,749  , 754  ,754 
EG , 0 6 9  ,108 ,141  ,697 ,127 ,176  , 2 3 6  , 2 5 1  , 2 4 6  ,246 
ES - 4 3 5  , 3 8 7  , 3 7 8  , 4 2 3  - 4 0 2  , 3 5 8  ,100  ,042  ,020  ,015 

UL = 8 - 3 5  
EL , 564  ,567  , 5 3 5  ,521  , 5 1 6  , 494  , 5 5 2  , 7 2 2  , 7 4 6  ,755 
EG - 0 3 8  , 079  , 0 9 6  , 1 6 3  - 1 1 2  - 1 5 6  , 1 8 8  -219  , -254 a245 
ES - 3 9 8  ,355 , 3 6 9  ,316  , 3 7 2  ,350 - 250 ,059 , 0 3 9  ,009 

UL = 9-54  
EL - 6 3 5  ,613  - 5 7 9  - 5 5 3  , 536  ,524  , 5 1 2  , 6 2 5  , 7 2 6  - 7 3 3  
EG - 0 1 2  ,082  , 1 0 6  , 160  , 110  - 1 5 4  , - I59  ,209  , 274  -267  
ES , 3 5 3  ,305  , 3 1 5  , 2 8 7  ,354  ,322  , 3 2 9  ,166 , 0 4 3  ,035  

UL = 10.74 
EL , 674  ,651 , 6 2 8  ,610  -577  - 5 7 2  , 5 5 9  -556  , 6 5 4  ,744 
EG a 0 7 9  a 0 8 6  - 0 9 8  , 1 2 3 , 1 6 2  , 1 1 7  - 1 7 4  ,0173 - 2 2 2  ,256 
ES , 2 4 7  ,263  , 2 7 3  ,-266 ,262 - 3 1 1  , 2 6 7  , 271  , 1 2 4  .,056 

UL = 1 1 - 9 3  
EL ,650 ,626 ,616 ,596  , 586  , 571  , 5 6 2  , 5 6 2  , 5 5 4  ,626 
EG , 1 6 7  115 0 140 , 151  , 1 8 1  , 1 4 8  , 1 8 3  -160  , 1 9 9  -229  
ES - 1 8 2  ,260 - 2 4 4  ,253  - 2 3 3  , 281  - 2 3 6  - 2 7 8  - 2 4 7  , 145  



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 INC10 ----------------------------------------------------------- ----------------- G88M13 I N  UG = 17-2  6 ---------------- 

UL = 1- 19  
EL - 1 8 5  - 1 2 3  - 1 1 8  -126  - 4 3 3  -672  ,0677 ,672 - 6 6 4  , 651  
EG , 3 1 7  , 2 0 2  - 254 ,339  , 3 2 5  , 3 2 8  , 3 2 3  , 328  - 3 3 6  ,349  
ES , 4 9 8  -675  , 6 2 8  -536  , 2 4 1  , 019  , 0 3 6  , 057  ..001 ,034 

UL = 2,039 
EL , 2 9 8  -232 - 2 1 9  -209  , 2 4 5  , 6 6 1  , 6 3 6  , 684  - 6 8 6  ,666 
EG , 1 5 8  , 2 4 5  - 227 , 2 3 3  ,- 327  ,265  ,,314 , 316  - 3 1 4  ,334 
ES , 5 4 3  ,523  , 5 5 3  ,,558 , 4 2 8  ,075  , 0 1 7  , 027  - 0 2 6  -028  

tJl, = 3,5R 
EL , 3 4 0  - 3 0 ?  - 3 0 8  ,310 , 3 1 0  , 5 5 7  , 6 5 3  , 670  - 6 7 2  ,665 
EG , 1 7 6  , 191 , 2 4 3 .  , 'I97 - 2 5 6  ,251 ,3Q7 , 3 3 0  ,328 ,335 
ES , 4 8 4  ,-SO6 450 , 1 9 3  , 4 3 4  , 1 9 1  F.067 - 0 1 8  - 0 3 7  -008  

UL = 11-77 
EL p 4 1 2  - 3 8 3  383 ,380  - 3 7 0  r 4 9 6  , -627 ,652 - 6 6 9  ,662 
EG , 088  -176 - 1 4 1  , 256  ,217  ,240 - 2 7 4  ..348 , 3 3 1  , 338  
ES - 4 9 9  , 441 , 4 7 6  , 363  , 4 1 2  ,, 264 , 0 9 9  ,046 , 018  ,009 

UL = 5 - 9 6  
EL - 4 2 9  - 4 3 8  , 429 , 429  , 4 1 6  , 4 4 1  - 5 8 6  , 638  , 6 5 5  ,665 
EG , 127  -160  - 1 2 6  ,254 , 1 3 8  ,251  , 2 5 1  ,310  , 3 4 5  , 335  
ES , 4 4 5  - 4 0 2  - 4 4 6  - 3 1 7  , 4 4 6  - 3 0 8  , 1 6 3  ,052  , 0 3 0  ,018 

UL = 7.16 
EL , 4 8 3  ,475 - 4 7 1  , 4 5 8  , Y 4 9  ,,Y41 , 5 1 5  - 6 1 0  , 6 5 4  ,667  
EG , 1 0 4  - 1 3 9  , 1 3 7  , 2 3 3  , 1 3 4  ..230 , 2 7 0  - 2 9 6  ..346 ,333 
ES . -414 ,385  - 3 9 2  .-309 -U17 , 3 2 8  , 2 1 5  -094  .,055 ,022 

UL = 8 - 3 5  
EL ,550 ,523 . 506 , 4 9 6  , 47U , ,a62 - 4 7 4  -564  ,633 ,655 
EG , 0 8 0  - 1 0 3  - 1 3 7  ,187 - 2 5 3  , 158  , 2 0 7  , 297  - 2 7 4  - 3 4 5  
ES , 3 7 0  - 3 7 4  - 3 5 7  - 3 1 7  , 2 7 2  , 3 8 0  , 2 7 9  . , I39 - 0 9 4  ,028 

UL = 9'.54 
EL , 602  ,580 - 5 5 5  ,525 , -517 , 5 0 7  , 4 9 8  ,520 , 5 9 2  , 657  
EG , 0 7 1  , 111  , 0 9 5  , 205  ,-239 , 1 4 8  , 2 0 3  ,272  , 2 7 6  ,296 
ES . 327  , 310  , 3 5 0  ,270  , 244  -3U4 - 2 9 9  , 208  , 1 3 2  - 0 4 8  

UL = 10.78 



Table 1 3  (continued) ----------------------------------------------------------- 
INC1 INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ---------.------- G67D13 AB UG = 1 - 7 6  ---------aw----- 

UL = 9.54 
EL - 6 9 8  -706  , 6 9 5  - 6 5 8  ,639  - 7 0 9  , 736  ,0952 , 9 5 5  ,957 
EG -006 -a05 - 0 0 2  -001 - a00  -002  a 1 0 3  ,048  , 0 4 5  ,043 
ES - 3 6 6  -347  - 3 2 7  ,354 ,362 ,316  , 1 9 2  -000  - 0 0 5  -001 

UL = 11.93 
EL - 8 6 3  - 8 1 8  , 7 6 2  - 8 0 0  , 8 0 5  , 7 5 9  , 696  a699  - 9 1 9  ,909 
EG -.09 -007 - 0 0 4  -004  -006  - 0 0 3  , 021  , 074  , 060  ,091 
ES - 2 3 1  -253  - 2 7 8  ,242 , 259  , 2 6 8  , 2 3 3  , 2 2 7  , 0 2 1  ,009 ----------------- G68K13 AB [IG = 13-95 --- ------ ------- 

UL = 2-39  
EL - 2 7 0  - 2 4 5  - 2 2 0  a 2 2 3  , 2 7 8  , 7 2 5  , 7 3 8  ,733 - 7 3 0  ,713 
EG - 1 9 5  -188  , 178  -206  , 3 3 3  , 2 7 5  - 2 6 2  , 2 6 7  , 2 7 0  ,287  
ES - 5 3 5  - 5 6 6  , 6 0 2  , 5 7 1  , 3 8 9  , 036  , 004  ,030 ,001  ,012 

UL = 3.58 
EL , 342  -334  -334  - 3 2 6  , 329  , 685  , 7 2 6  , 728  , 7 2 6  -715  
EG a 1 5 4  178 0 10Q 0 158  , 2 6 0  ,216 - 2 7 4  ,272  , 2 7 4  ,285 
ES - 5 0 3  -487  , 5 6 1  , 516  - 4 1 1  -099  , 0 1 5  - 0 3 7  - ,01 ,006 

UL = 4.77 
EL , 3 7 6  ,382 , 403  , 406  ,398  , 610  - 6 3 4  , 718  , 720  ,707  
EG 136 0 132  , 130 , 099  - 1 7 7  - 2 5 2  , 306  ,282 , 2 8 0  ,293 
ES - 4 8 8  -486  , 467  - 4 9 5  , 4 2 5  , 137  , 0 3 9  ,046 - 0 2 5  ,,005 

UL = 5-96  
EL , 4 2 7  ,446 , 457  ,452 ,449 , 511  , 6 6 7  ,710 , 7 1 2  ,715  
EG - 100 - 116 080 , 0 9 3  , 174  m2Y2 a 2 9 3  ,290 , 2 8 8  ,285 
ES - 4 7 2  ,438 , 463  - 4 5 5  , 3 7 7  ,247 ,07 1  ,065  - 0 2 4  -001 

UL = 7 - 1 6  
EL - 4 1 8  , 472  , 5 0 1  , 4 9 3  , 491  , 4 7 5  , 601  ,684 ,,702 ,798 
EG , 119  ,112 , 075  -124  - 1 1 6  , 227  , 2 3 9  , 316  - 2 9 8  ,292 
ES , 4 6 3  - 4 1 7  - 4 2 3  ,382  , 3 9 3  ,298  , 1 1 1  , 0 7 1  - 0 1 8  -,03 

UL = 8 - 3 5  
EL , 4 6 5  , 513  - 5 3 2  ,524 ,511  - 5 0 8  , 519  , 661  , 7 0 2  -720  
EG , 0 9 3  , 1 1 3  - 0 9 8  , 077  , 134  , 1 6 8  - 2 9 3  , 2 4 3  , 2 9 8  ,280 
ES - 4 4 2  -373  , 370  ,398  ,355 , 324  , 1 3 8  ,096  , 0 3 4  ,,025 

UL = 9.54 
EL - 5 3 5  - 5 5 1  , 5 5 9  , 554  , 5 4 0  ,524  , 5 2 4  , 573  - 6 6 4  ,707 
EG , 095  ,102 - 0 9 3  ,086 ,152 - 1 7 9  ,224  ,238  , 2 6 6  - 2 9 3  
ES - 3 7 0  - 3 4 7  - 3 4 8  - 3 6 1  , 3 0 7  , 297  , 2 5 2  ,189  , 0 7 0  ,020 

UL = 10.74 
EL , 7 5 3  ,763 ,747 - 7 2 6  - 7 1 5  - 6 6 9  , 5 3 9  , 583  - 6 2 4  ,726  
EG , 0 6 9  , 0 0 3  , 0 3 2  - 0 1 9  , 0 4 5  - 0 9 3  ,168 , 202  , 2 3 9  ,247 
ES $ - I 7 8  ,233 ,221  - 2 5 5  - 2 4 0  -237  , 2 9 4  , 214  , 1 3 7  ,028  

UL = 11.93 
EL , 6 5 6  ,709  ,704 -696  ,689  , 6 4 8  , 5 5 9  , 571  - 5 6 9  ,602 
EG , 1 7 8  - 0 7 3  - 0 7 6  - 0 6 5  ,0080 ,141  - 1 7 9  ,189 , 2 1 0  ,0279 
ES , 1 6 6  -218  , 220  ,238  ,232  , 2 1 2  , 2 5 2  ,239  , 2 2 1  ,119 

UL = 5.96 
EL , 536  - 5 4 1  . 544  - 5 5 5  , 5 4 1  , 9 9 5  1 - 0 0  1.00 1.00 1,00 
EG -,,O4 - 0 0 5  - 0 0 5  - 0 0 4  ,004  , 008  -031  -000  -.00 --01 
ES , 5 0 0  -509  , 5 0 3  - 4 8 8  - 4 5 5  - -00  -000  , 004  - 0 0 0  -000 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  I N C 2  I N C 3  I N C 4  I N C S  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  



Table  1 3  (cont inued)  ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 fNC5 INC6 I N C 7  INC8 INC9 I N C l O  

------------i---------------------------------------------- -- ------------- -- G76C13 AB UG = 0.95 ------------ ---- 
UL = 3-58  

EL , 492  ,503 , 405  , 455  , 910  1 - 0 2  1 - 0 2  , 960  , 9 5 2  ,979 
EG - -01  -,,06 - 0 2 6  -,00 - 0 0 1  - 0 0 2  -,02 ,040 , 0 4 8  ,.021 
ES , 5 1 9  ,556  , 5 7 0  , 5 4 7  , 1 0 4  -,02 - ,03 , 0 0 3  ,,006 -,01 

UL = 4 - 7 7  
EL , 5 6 8  ,568  538 , 5 2 8  ,,533 , 9 6 7  , 9 6 5  ,957  , 9 5 7  ,950 
EG - .05 -,05 - 0 0 4  - 0 0 1  , 0 9 7  , 033  , 0 3 5  .043 , 0 4 3  ,050 
ES , 4 7 8  , 483  - 5 0 1  , 486  , 3 7 0  , 014  -, 02 ,014 ,004  ,007 

UL = 5.96 
EL - 6 0 9 , 6 2 2  , 6 0 2  , 5 9 0  , 5 9 2  , 9 5 8  ,915  -923  , 9 3 3  ,938 
EG - - 0 8  -007  -.05 -,.03 - 0 0 3  , 034  , 0 3 5  , 077  , 0 6 7  ,,062 
ES , 4 7 4  ,444 , 448  ,.438 -442  ,009 - 0 1  7  ,024  - 0 1  0  ,007 

UL = 7 - 1 6  
EL , 554  ,- 559 ,554 ,536  , 531  , 656  , 9 0 3  , 903  , 9 0 0  ,898  
EG - .OU -,02 , 0 0 2  , 007  , 014  , 111  , 0 9 7  ,097 , 1 0 0  ,102 , 

.ES - 4 8 5  ./Us7 ,444  , 457  ,454  , 2 3 3  , 0 3 3  , 0 2 8  , 0 2 4  ,030' 
UL = 8 - 3 5  

EL , 6 1 5  ,648 ,635  , 6 2 0  ,607  ,599  , 9 4 8  ,945  - 9 4 0  ,943  
EG -,06 -,04 - 0 0 2  -,02 - 0 0 1  , 0 3 7  ..034 ,055  , 060  ,057 
ES , 4 4 4  ,393  , 3 8 8  ,,395 , 4 0 1 ~  , 364  , 0 1 8  - 0 0 5  , 0 1 7  ,010 

UL = 9 - 5 4  
EL , 6 8 4  ,692  , 6 9 2  , 6 6 8  , 6 4 8  , 6 4 5  , 8 3 4  ,946  - 9 4 3  ,948 
EG - ,07 -, 05 - 0 0 4  -002  -003 -001  .OU1 ,054  , 0 5 7  #,052 
ES , 3 8 6  ,359 , 349  ,349  , 378  ,364 , 1 2 5  , 014  , 0 1 5  ,002  

UL = 10,.74 
EL , 7 3 5  ,722 ,704 ,683  , 6 8 3  , 6 8 3  , 6 7 3  , 997  -9.48 ,992 
EG -.07 -.Ou -.03 -,02 - 0 0 1  -,02 , 0 0 9  , 0 0 6 .  , 052  ,008 
ES , 3 3 6  ,316 - 3 2 9  , 338  ,328 ,332  , 3 1 9  -000  , 0 0 8  -,01 ----------------- G77J13 AB UG = 12-47  ---------------- 

UL = 2,039 
EL , 3 1 7  ,268  ,224 , 216  , 281  , 7 6 0  , 750  , 753  , 7 4 5  ,745 
EG , i 4 A  . - I 6 1  . 171 ,.ZV4 -3 .11  , 2 8 0  , 2 4 0  , 247  ,.255 ,255 

. E S  - 5 3 5  ,571 , 605  , 5 7 9  , 3 4 8  ,036 , 0 0 9  ,026 - 0 0 1  ,009 
UL = 3.58 

EL , 3 7 1  ,345 , 317  ,309  , 315  , 737  , 749  ,749 , 749  ,742  
EG , 1 1 8  - 1 4 3  . 148 , 172  , 2 4 3  , 2 0 7  , 251  ,251  , 2 5 1  ,258 
ES - 5 1 1  ,512 ,534  ,518 ,442  , 0 5 6  ,019  ,.012 - 0 1 7  ,000 

UL = 11-77 
EL , 4 1 7  ,391 ,381 ,381  , 3 7 3  ,609 , 7 3 4  ,747  , 749  ,737  
EG , 0 9 2  , 147  , 1 3 7  , 1 0 8  , 2 1 1  - 2 4 3  ,266  .-253 , 2 5 1  ,263 
ES , 4 9 1  ,462  ,481  ,511  ,416  , 148  , 0 5 2  ,.014 - ,00 ,007 

UL = 5.96 
EL , 4 7 4  ,467 , 439  ,439  , 4 3 4  , 5 0 5  , 7 0 2  ,742  , 7 4 7  ,740 
EG , 0 8 1  -114  , 1 1 5  ,100  , 1 4 8  , 250  , 2 2 7  ,258  , 2 5 3  ,260 
ES - 4 4 5  ,419 .446 ,461  ,419  , 245  , 0 7 1  ,.011 , 0 0 8  .,011 

UL = 7.16 
EL .a99 ,504  , 4 8 6  , 4 8 1  , 4 7 3  , 4 6 8  , 6 2 8  ,716  ,.727 ,732 
EG , 081  ,099 , 089  ,102 - 1 3 0  , 2 1 5  , 2 5 8  ,284 , 2 7 3  ,268  
ES , 4 2 0  , 3 9 8  , 4 2 5  , 4 1 7  , 3 9 6  ,316  , 104  , 0 3 7  ,, 032 ..004 



Table 1 3  (continued) ---------------------------------------------------------- 
I N C l  INC2 INC3 I N C U  INC5 INC6 INC7 INC8 INC9 I N C l O  ------------------------------------------- ---------------- ----------------- G77J13 AB UG = 12-47  ---------------- 

UL = 8.35 
EL - 5 3 4  , 547  527 , 5 1 9  . -509 , 5 0 1  , 5 3 9  ,682  - 7 1 8  -728 
EG , 0 7 5  -094  ,076  - 1 1 5  - 1 2 5  , 1 5 7  , 2 4 6  ,256  , 2 8 2  ,272 
ES ..391 -359  - 3 9 7  -366  ,366  - 3 4 2  , 2 1 4  - 0 6 2  , 027  ,011  

UL = 9 - 5 4  
EL , 644  -626  - 5 9 3  ,560  , 547  , 534  , 5 1 7  , 6 1 3  - 6 9 5  ,728 
EG , 034  -080  , 0 8 4  ( -082 , 1 0 4  - 1 5 3  - 1 9 8  ,260 - 2 5 9  ,,272 
ES , 322  ,294  - 3 2 3  - 3 5 8  - 3 4 9  ,312  , 2 8 6  , 1 2 7  , 0 4 7  .011 

UL = 10.74 
EL , 6 3 1  - 6 3 9  - 6 2 3  , 5 9 3  , 5 7 3  ..562 , 5 4 5  ,0542 - 6 2 1  ,705 
EG - 1 0 3  ,078  -101  , 0 9 8  - 1 2 9  ,138 , 1 5 7  ,235 , 2 6 0  , 295  
ES - 2 6 6  - 2 8 3  - 2 7 5  ,-309 , 2 9 8  , 3 0 0  - 2 9 9  , 223  . , I 19  ,042 

UL = 11 . -93  
EL - 5 9 7  ,635 - 6 3 0  ,615  , 5 9 9  ,580  , 5 6 7  , 5 5 4  - 5 5 7  - 6 3 5  
EG , 2 3 1  -094  - 1 0 2  ,130  , 1 1 5  - 1 5 3  - 1 5 9  ,179  , 2 4 7  ,266 
ES ,. 172  ,270  - 2 6 7  -254  , 295  - 2 6 7  - 2 7 4  .267  , 1 9 6  ,099  ----------------- G79L13 AB UG = 1 5 - 6 5  ---------------- 

UL = 2.39 
EL , 2 9 9  - 2 3 6  . 216 , 216  , 2 5 9  - 7 0 1  , 7 0 6  ,706 , 701  ,685 
EG - 1 9 2  -164 - 2 2 0  -220 - 3 2 4  , 2 5 2  - 2 9 4  - 2 9 4  , 2 9 9  ,315  
ES ,.509 -600  - 5 6 5  - 5 6 5  - 4 1 7  - 0 4 7  -- 00 ,037  .,024 ,009 .. 

UL = 3.58 
EL , 3 6 9  -322  - 3 0 4  ,302 - 2 9 2  - 6 2 1  , 6 3 6  , 6 8 8  - 6 8 8  - 6 7 8  
EG ,, 1 5 3  - 166 - 175 , 172  ,,261 - 2 7 2  , 3 1 4  ,312  - 3 1 2  ,322 
ES - 4 7 8  ,513  - 5 2 0  ,527 , 4 4 7  , 107  ,-037 , 015  , 0 1 0  ,007 . 

UL = 4 - 7 7  
EI, .,420 .381  . 371 , 3 7 3  , 3 6 8  -498  , 672  ,69U , 6 9 4  -682 
EG , , I11  -152 - 1 7 3  ,152 - 1 8 4  , 285  , 2 5 9  , 306  ,306 ,318  
ES ,,469 -467  - 4 5 7  - 4 7 5  - 4 4 8  , 2 1 8  - 0 5 9  ,022  , 0 1 7  -001  

UL = 5 - 9 6  
EL , 4 3 7  -419  - 4 1 4  ,.419 b419 - 4 3 2  -61R ,672  ,.690 -680  
EG , 109 -1-36 , 124 ,. 136 - 170  - 2 8 6  , 274  ,. 328 , 3 1 0  ,320 
ES ., 455  -445  -462  -445  - 4 1 0  - 2 8 2  - 1 0 8  , 042  ,009  -022 

UL = 7 - 1 6  
EL ,1150 , 473 . 473 , 4 6 3  , 463  , 455  - 5 3 2  , 649  - 6 7 7  ,682 
EG , 1 1 5  -160  -091  ,097 , 161  - 2 5 3  , 2 8 1  ,289  - 3 2 3  - 3 1 8  
ES , 4 3 5  -367  - 4 3 6  - 4 4 0  , 376  - 2 9 2  - 1 9 7  , 0 6 2  , 0 2 5  - 0 3 1  

UL = 8 - 3 5  
EL , 536  - 5 2 8  - 511 ,,504 , 489  - 4 7 7  , 4 3 6  , 602  , 6 5 7  -674  
EG , 0 8 8  - 1 3 4  - 085  , 1 2 3  - 1 6 6  - 2 0 1  , 2 6 0  , 280  ,.343 ,326 
ES , 3 7 6  - 3 3 7  - 4 0 4  , 373  ,.345 - 3 2 3  , 2 5 3  , 117  - 0 3 9  -014  

UL = 9 - 5 4  
EL , 6 1 4  -580  . 553  , 526  , 5 1 6  , 4 9 6  - 4 9 1  ,526  , 6 2 7  ,673 
EG , 0 5 8  -106 - 1 1 1  -126  , 151  , 164  , 2 3 7  ,289  - 3 1 1  - 3 2 7  
ES - 3 2 8  - 314 - 336 , 3 4 8  , 3 3 3  .,339 - 2 7 1  .. 186  ..062 -030 

UL = 10.74 
EL ,- 6 2 7  - 603  , 578 ,559  .. 534 , 5 2 9  , 5 2 5  ,522  - 5 5 9  ,637 
EG , 112  - 1 1 3  - 1 1 6  -117  - 1 7 0  , 1 6 1  , 224  - 2 1 7  , 2 9 5  ,291  
ES , 261  ,285  - 3 0 5  ,324 - 2 9 5  - 3 0 9  , 2 5 2  , 2 6 1  , 1 4 6  -072  



Table 13 (continued) ----------------------------------------------------------- 
INCl INC2 INC3 INCU INCS INC6 IAC7 INC8 INC9 INClO ----------------------------------------------------------- -------------- -- G79L13 AB UG = 15-65 ---------------- 

UL = 11-93 
EL ,603 ,594 -591 ,576 ,562 ,542 ,530 ,-534 .53b ,562 
EG ,180 ,157 ,149 ,122 ,170 ,174 ,208 ,215 ,259 ,296 
ES ,217 -249 , 260 ,,301 ,,268 ,,284 ,257 ,251 ,206 -142 ----------------- S80B13 AB UG = 0-44 ---------------- 

UL = 4.77 
EL ,474 ,,U69 -459 ,451 ,US9 ,969 ,974 ,977 ,977 ,,974 
EG -000 -,01 -001 ,000 ..I53 ,031 ,026 -023 -023 ,026 
ES ,, 527 .5U1 . 556 ,549 ,388 ,019 ,001 005 ,005 ,006 

UL = 5-96 
EL ,516 -513 ,510 ,505 ,503 ,.972 ,977 ,977 ,979 ,977 
EG . -004 -002 -.01 -001 ,025 ,016 ,023 ,023 ,.021 ,023 
ES ,529 ,0507 .a503 -500 ,472 r013 ,005 ,010 -900 ,005 

UL = 7-16 
EL ,563 ., 570 , 568 ,570 ,573 ,799 ,987 ,984 ,987 ,987 
EG -.05 -003 -002.--03 -002 ,036 ,013 ..016 ,013 ,013 
ES ,488 ,462 ,453 ,462 ,.446 ,165 ,001 ,002 -006 -001 

U L  = 8.35 
EL ,598 ,608 ,606 ,608 ,606 ,606 .. 919 ,982 ,982 ,979 
EG -.-06 -r02 -002 -n 03 -002 ,0038 ,017 0 1 8  ..018 .-021 
ES ,465 .,415 . 416 ,420 ,416 ,356 ,004 ,008 ,008 -..00 

UL = 9-54 
EL .. 655 ,655 ,657 ,655 ,655 ,652 ,9Ul .-985 ,987 -987 
EG -006 -004 -004 -,04 -003 -.,03 -,,01 -015 ,013 -013 

. ES ,406 ,380 -384 ,,380 ,375 ,376 ,072 s,012 ,006 -,01 
UL = 10.74 

EL ,693 ,693 -693 ,693 ,693 ,693 - 6 9  6 ,995 ,995 ,995 
EG -,05 -,.Ou -000 -..0&.-,004 -..04 0 0 6  -008 ,005 ,005 
ES ,354 ,348 ,348 .,348 ,343 ,348 ,278 -,00 ,002 -000 

UL = 11-93 
EL ,739 ,724 ,724 ,722 ,722 ,722 -722 ,954 -980 ,985 
FC; - - 0 5  -,05 -,04 -.0Q -004 -.04 -.03 -002 ,.029 ,.015 
ES ,314 ,325 ,320 ,321 ,321 -315 ,,312 ,065 ,009 ,002 --------------- -- S82E13 AB  UG = 3, 58 ---------------- 

UL = 2.39 
EL - 3 1  1 ,282 ,243 ,256 -760 ,820 , 8 2 0  ,828 ,828 ,833 
EG ,097 ,109 ,116 .153..124 ,180 ,180 ,172 ,172 ,167 
ES ,592 ,609 ,641 ,591 ,116 ,009 ,039 ,017 ,022 ,022 

UL = 3.58 
EL ,387 ,372 . 36 1 ,343 , 408 ,864 ,869 ,872 ,872 ,869 
EG ,.061 -083 -089 ,090 -221 ,136 . I 3 1  ,128 ,128 ,131 
ES , 5 5 2  ,545 ,549 ,567 ,371 ,005 ,017 ,008 ,008 ,006 

UL = 4.77 
EL ,451 ,435 ,412 ,402 ,399 -8.45 ,852 ,850 -855 ,860 
EG ,033 ,058 ,076 ,096 ,137 ,132 ,148 ,. 150 ,145 -140 
ES .-517 ,507 ,512 ,502 ,464 ,024 ,020 -017 ,015 ,005 



Table 13 ( c o n t i n u e l )  ----------------------------------------------------------- 
INCI INC2 INC3 INC4 INCS INC6 INC7 I.NC8 INC9 I N C l O  ---------------------------------------------------------- ---------------- G82E13 AB U G  = 3-58  ---------------- 

UL = 5 - 9 6  
EL , 4 8 6  ,496 , 470 ,463  ,457  ,659  - 8 3 2  ,837 , 8 3 5  ,840 
EG ,020 -044 ,068 ,082 ,085 ,175 ,158  , 1 6 3  , 1 6 5  ,160 .. 

ES ,494 ,460 ,462 ,455  , 4 5 8  ,166 ,023  ,018 ,019 ,014 
UL = 7-16  

EL . 5 2 7 . 5 4 7 , 5 1 7  m 5 0 6 . . 4 9 4 , 4 8 6 , 8 2 6 , 8 2 6 , 8 2 9 , 8 2 9  
EG , 0 1 1  ,000 , 0 5 7  ,082  ,095  ,195  ,148 ,174 ,171  ,171 
ES .U62 - 4 5 2  ,426  ,411  ,412  ,319 ,026 ,033 ,012 ,029 

UL = 8.35 
EL - 5 6 9  -608  , 5 8 5  , 5 5 9  ,Sa6  ,528  ,769  ,0821 , 8 1 8  ,818 
EC -.01 -021 -039 -063 ,075 ,096 m134 4179 * I 8 2  ,182 
ES , 4 4 4  ,371  ,376  ,378  - 3 7 9 , - 3 7 6  ,097  ,020 ,,031 ,018 

UL = 9 - 5 0  
EL , 5 8 0  -643 ,620 ,.592 -57'7 ,,577 ,562  ,808 , 8 0 3  ,795 
EG , 0 2 2  ,036 ,049  ,069 ,068 ,089 .,I06 ,156 ,197  ,205 
ES , 3 9 8  ,321 ,331 .,338 -355 ,334 ,332  ,036 , 0 2 3  ,018 

UL = 10.74 
EL , 6 3 3  ,661 - 6 3 8  , 6 2 3  - 6 1 3  ,606  , 5 9 8  ,598 ,809  ,802 
EG ,020 ,041 ,058  ,067 ,072 ,088 ,091  ,160 ,151 ,198 
ES 0-347 -298 0 303 , 310 , 315 ,306 ,311  ,242 - 0 4 0  ,025 

UL = 1 1 - 9 3  
' EL , 6 9 3  - 6 9 3  - 6 8 1  , 6 5 3  ,646  ,646  ,631  m.631 0.704 ,814 

EG ,020 ,042 -059' -070 -059 ,071 ,078 ,102 . , I45  ,186 
ES , ,286 -'264 -260  ,277 ,295 ,283 .,291 ,267 ,151 ,020 --------------- -- G85F13 AB UG = 5-31 ---------------- 

UL = 2-39 
EL e 3 U Y  2-11 0 258 ,248 ,633  ,790 ,792 ,730 ,990 ,787 . 
EG ,112 ,125 ,112 ,162 ,204 ,210 ,208 ,210 ,210  ,213  
ES ,580 ,604 ,630  ,590 ,163  ,028 ,026  ;029 ,034 ,016 

UL = 3.58 
EL ,383  -356 ,336 -331 ,341  ,832 , 3 3 5  ,835  , 8 3 5  ,835  
EG , 0 9 7  - 1 1 7  , 1 0 3  , 1 2 1  ,244  ,168  ,165  ,165  , 1 6 5  ,165 
ES ,519 a527 ,561 i 5 4 8  iU15 ,013 , 0 2 2  ,034 - 0 0 1  ,000 

UL = 4.77 
EL , 4 4 1  . ,416  ,389 ,386 ,381  ,787 ,817  ,817  , 8 1 7  ,817 
EG , 0 7 2  -098  ,099  ,110 ,137  ,169  ,183  ,183  , 1 8 3  ,183 
ES , 4 8 7  ..486 , 513 ,504 .981  ,044 ,015 ,017 ,032  ,013- 

UL = 5 - 9 6  
EL , 4 6 8  ,475  , 448 ,431 , 4 2 8  ,574 ,800  ,802 ,802  ,802 
EG ,057  ,085 ,080 ,115 -106  ,217 ,200 ,198  , 1 9 8  ,198 
ES , 4 7 5  ,.440 , 4 7 2  ,4.55 ,466  ,209 ,028  ,024 - 0 1 9  ,020 

UL = 7-16  
EL w500 a542 a512 ,438 oQ80 ,473 ,791  - 7 8 8  , 791  ,788 
EG -,00 -063  - 0 7 9  ,078  ,097 ,177 ,163  ,212 .,209 ,212 
ES 0 502 -395  0 409 ,425 423 ,9350 ,056 -015 ,024  ,010 

UL = 8 - 3 5 .  
EL - 5 8 7  -619 , 5 6 4  ,550  ,535  ,512 ,582  ,782 ,790  ,792 
EG - - 0 1  -040 ,070  ,078 ,086 ,115 ,228  ,218  ,210  ,208 
ES ,422  ,382 ,366  ,372 ,379  ,373  ,191 - 0 2 3  ,039 ,009 



Table 1 3  (continued) -----------------------------------------------------.----- 
I N C 1  I N C 2  I N C 3  I N C 4  I N C S  I N C 6  I N C 7  I N C 8  I N C 9  INC1.O 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 ZNC3 INC4 INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

--------------- -- 687113  AB UG = 10.54 ---------------- 
UL = 2 - 3 9  

EL ,299  -249  - 2 2 4  ,216 , 3 3 8  ,759 - 7 5 9  - 7 5 4  , 7 5 6  ,751  
EG , 158  , 117  . 210 ,190  , 3 2 4  , 2 4 1  , 2 4 1  ,246  , 244  ,249 
ES , 5 4 3  -634 ,566  ,594 , 338  - 0 1 1  , 330  , 011  , 0 0 4  ,006 

UL = 3.58 
EL , 3 6 1  ,329 , 3 1 5  -310  ,312  , 7 4 9  , 7 6 3  , 7 6 1  , 7 5 4  ,759  
EG , 117  , 156 . 125  , 162 , 2 4 5  , 2 0 5  , 237  ,239  , 2 4 6  ,241 
ES - 5 2 2  - 5 1 4  , 5 6 0  , 528  -4Y3 - 0 4 6  , 0 3 3  -012  , 0 1 5  ,018  

UL = 4 - 7 7  
EL , 3 9 0  , 388 ,376 , 366 , 3 6 1  ,683  , 761  ,761 , 7 G G  .75G 
EG - 1 1 4  ,144 , 1 3 6  ,136 , 1 7 3  ,212- .239 ' ,239  , 2 3 4  ,244  
ES , 4 9 6  ,U69 , 4 8 9  , 4 9 8  , 4 G G  , 4 0 5  , 0 2 9  ,022  ,.01S . O l U  

UL = 5 - 9 6  
EL - 4 1 7  ,437  , 427  , 425  , 4 2 0  , 5 3 9  , 7 3 3  , 750  , 7 5 0  ,750 
EG , 1 1 9  , 1 1 1  , 1 1 2  , 1 0 3  - 1 3 1  02'42 , 2 6 7  , 250  - 2 5 0  ,250 
E S  , 4 6 3  ,452 , 4 6 1  -472  , 449  - 220 . 332  , 037  , 0 2 2  ,027  

UL = 7 - 1 6  
EL , 4 9 5  -505  , 4 8 1  ,481 , 4 7 1  , 466  , 6 3 3  ,749  - 7 5 4  ,754 
EG - 0 6 3  , 1 0 3  , 0 9 2  , 092  - 1 2 7  - 2 2 2  , 2 1 7  , 251  - 2 4 6  ,246 
ES , 442  ,392 ,427  , 427  ,402 , 3 1 2  , 0 3 0  , 037  , 0 2 5  ,000 

UL = 8 - 3 5  
EL ,564  , 567  , 5 3 5  ,521  , 5 1 6  , 494  , 5 5 2  , 7 2 2  , 7 4 6  , 755  
EG , 0 7 2  - 0 8 3  - 0 9 6  ,099 , 112  , 1 4 6  - 2 4 4  ,229  - 2 5 4  ,245 
E S  , 3 6 4  ,350 - 3 6 9  ,380 ,372  , 361  . 204  ,049  , 019  ,014 

UL = 9.54 
EL , 6 3 5  , 6 1 3  579 , 5 5 3  , 5 3 6  ,524  . 512  , 6 2 5  - 7 2 6  ,733 
EG , 0 4 6  ,082 ,091  ,101 , 1 1 5  ,129  , 2 3 5  , 2 4 3  , 2 7 4  ,267  
ES - 3 1 9  - 3 0 5  . 329 , 3 4 6  , 3 4 9  , 3 4 7  , 2 9 3  ,132 , 0 3 8  -02U 

UL = 10.74 
EL ,67U - 6 5 1  . 628 , 610  - 5 7 7  , 5 7 2  , 559  ,556 , 6 5 4  ,744 
EG ,072  ,006 ,094  ,089 ,142  , 1 2 7  , 134  ,188 , 2 5 2  , 256  
ES , 2 5 4  - 2 6 3  , 2 7 8  - 3 0 1  - 2 8 1  , 301  , 2 8 7  , 256  , 0 9 4  ,030 

UL = 1 1 - 9 3  
EL - 6 5 0  - 6 2 6  , 6 1 6  , 596  - 5 8 6  , 5 7 1  , 5 6 2  - 5 6 2  , 5 5 4  ,626 
EG , 1 4 0  -110  - 1 3 0  ,136 , 1 4 7  - 1 5 3  , 1 3 2  ,180 , 2 3 3  ,261 
ES , 2 1 0  ,265  , 254  ,268  , 267  , 276  - 2 9 6  - 2 5 8  , 2 1 2  ,114 --------------- -- G88M13 AB UG = 17-26  -----------a,---- - 

UL = 1.19 
EL - 1 8 5  , 1 2 3  - 1 1 8  ,126  , 4 3 3 , 6 7 2  , 6 7 7  ,672  ,664  ,651 
EG - 2 0 8  ,197  , 2 9 9  ,324 - 3 6 0  , 3 2 8  -323 , 328  - 3 3 6  ,349  
ES , 6 0 7  - 6 8 0  , 5 8 3  , 550  , 2 0 7  , 0 2 9  ,016  , 052  ,021  -000  

UL = 2.39 1 

EL , 298 , 232 . 219 , 209 , 2 4 5  , 6 6 1  , 6 8 6  , 684  , 686  ,666 
EG , 1 5 2  -220  , 1 8 8  ,233 ,376  ,280  , 314  ,316  , 3 1 4  ,334  
ES - 5 5 0  - 5 4 8  , 5 9 3  - 5 5 8  ,379  , 060  , 0 5 7  - 0 1 7  ,011  ,002 

UL = 3.58 
EL , 3 4 0  -302 , 308  ,310 , 3 1 0  , 5 5 7  - 6 5 3  , 670  , 6 7 2  , 665  
EG , 1 4 9  - 1 9 1  - 1 8 8  - 1 9 7  , 2 4 1  , 2 9 7  , 3 4 7  - 3 3 0  , 3 2 8  ,335 
ES ,511  -506  , 504  ,493  , 4 4 9  ,146  , 0 7 2  ,013  , 0 0 7  ,002 



T a b l e  1 3  (continued) 

I N C l  I N C 2  I N C 3  I N C 4  I N C S  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  



Table 1 3  ( c o n t i n u e 3 )  ------------------------- -------------------- -------------- 
I N C l  INC2 INC3 INC4 INCS INC6 IN27 INC8 INC9 I N C l O  --------------------- -------------------------------------- 

----------------- GlUD16 I N  UG = o - u u  --------- ------- 
UL = 5.14 

EL - 44U , 486 . 478 , 473  , 5 0 7  , 974  ,984  ,982  97U ,966 
EG - 0 3 8  -002  - 0 0 3  - -01 - 0 0 4  -,02 - 0 1 6  - 0 1 8  - 0 2 6  -034  
ES - 5 1 8  - 5 3 3  - 5 4 8  - 5 3 3  - 5 2 9  , 0 5 0  , 018  - 0 0 3  - 0 1 7  ,009 

UL = 5.87 
EL , 4 6 5  , 519  , 5 1 9  - 5 0 9  , 5 0 9  - 8 6 6  , 9 7 9  ,982 .97U ,974 
EG - 0 4 8  - 0 0 3  - 0 0 2  -002 - 0 0 2  - -05  - 0 2 1  ,018  - 0 2 6  ,026 
ES - 4 8 7  , 5 0 7  - 5 0 2  - 5 0 6  - 5 1 2  - 1 8 1  , 0 1 5  , 008  ,011 -,00 

UL = 6.60 
EL - 5 0 8  - 564 - 564 , 551  .5ud ,577 , .987 , 9 8 5  , 9 7 7  ,974 
EG - 0 3 0  --04 -.02 -006  - 0 0 3  -042  - 3 1 3  - 0 1 5  - 0 2 3  -026  
ES - 4 6 2  TQ71 zU60 - 5 Q 4  , 4 5 1  ,382 , 0 1 7 - - 0 0  , 0 1 0  ,005 

UL = 7 - 3 4  
EL - 5 3 7  ,597  - 6 1 7  -592  - 5 8 4  - 5 9 2  - 9 8 5  -990  - 9 8 2  , 975  
EG - 0 4 2  -,04 - . O Q  -,03 -,.OU - ,03 , 0 0 3  ,010  , 0 1 8  ,025 
ES - 4 2 2  -445  - 4 1 9  ,442 , 4 5 1  - 4 4 2  - 3 1 2  .004 - 0 0 8  - 0 0 5  ----------------- G15E16 I N  U G  = 0 - 8 8  ---------------- 

UL = 4 - 4 0  
EL - 4 1 5  - 4 3 3  . 425 . Q20 - 4 3 5  - 9 8 5  , 977  ,969  , 964  ,962 
EG - 0 4 8  -011 - 0 1 5  -007  ,015  - 0 1 4  - 0 2 3  - 0 3 1  - 0 3 6  -038  
ES , 5 3 7  - 5 5 7  . 560 , 5 7 3  . 550 , 001 - 0 0 5  ,002 , 0 0 5  -,00 

UL = 5.14 
EL .US1 - 0 8 9  , 4 7 9  , 461  , 5 3 4  - 9 6 7  ,980  , 977  ,962  -952 
EG - 0 4 5  -,01 - 0 0 0  , 000  -.03 - 0 0 5  , 020  - 0 2 3  - 0 3 8  -048  
ES , 5 0 4  - 5 2 1  - 5 2 5  - 5 3 9  ,495  , 0 8 1  - ,00  - 0 0 5  - 0 1 1  ,002 

UL = 5 - 0 7  
EL , 4 7 6  - 5 2 9  m499 ,496 - 5 1 1  - 7 7 1  - 9 7 3  , 9 7 3  - 9 6 3  ,950 
EG , 0 3 6  -,02 - 0 0 7  , 009  - ,01  - 0 0 1  , 0 2 7  - 0 2 7  , 037  .O5O 
ES - 4 8 7  -492 - 4 9 4  - 4 9 5  ,500  , 2 3 5  , 0 1 2  ,007 , 0 1 1  - W O O  

UL = 6.60 
EL , 504  ,565 - 5 3 3  ,533  , 5 3 8  - 5 6 3  - 9 6 1  - 9 5 1  , 9 4 3  ,939 
EG - 0 5 Q  -002  - 0 0 1  , 016  - , 0 1  , 0 2 7  ,039  ,049 , 0 5 7  -061 
ES , 4 4 2  - 4 5 9  , 4 7 9  , 451  - 4 7 1  , 410  , 012  ,005 , 014  -008 

UL = 7.34 
EL , 5 0 7  - 5 8 3  . 561 , 5 7 0  , 5 7 0  - 5 6 8  - 9 Q 4  - 9 3 7  - 9 1 7  ,915 
EG - 0 9 1  - 0 0 3  - 0 0 0  -.01 - 0 0 2  -,01 , 014  - 0 6 3  - 0 8 3  , 085  
ES , 4 0 2  -4U6 . 439 - 4 3 5  , 4 4 6  , 4 4 1  .OU1 ,011 - 0 2 5  -019  --------------- -- G16F16 I N  TJG = 1.32 ---- ------------ 

UL = 4.40 
EL , 3 9 8  ,420  . a 3 0  , 4 1 3  , 0 1 7  , 9 4 2  ,939  ,937  ,934 ,932 
EG -052  -007  ,018  -027 - 0 3 0  ,044 , 051  , 063  , 0 6 6  ,068  
ES , 5 5 0  , 5 7 3  . 552 - 560 , 5 5 2  - 0 1 5  ,016 -006  , 0 0 7  ,005 

UL = 5.14 
EL , 460  - 5 0 6  . Q77 ,460  - 4 7 5  , 9 1 8  ,9UO ,925  , 9 2 5  ,918 
EG -051  -001  - 0 0 3  -018  -004  - ,03  , 0 6 3  , 0 7 5  , 0 7 5  -082  
ES - 4 8 9  -507  - 5 2 0  -522  - 5 2 1  - 1 0 8  - 0 2 1  ,016 , 0 2 2  -000  



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 IN.C5 INC6 I N C 7  INC8 INC9 INClO ----------------------------------------------------------- ' . ----------------- G16F16 I N  UG = 1 - 3 2  ---------------- 

UL = 5.87 
EL , 504  -547  - 5 0 6  ,499 '  - 494  , 5 6 1 . .  935 , 914  , 906  ,909 
EG , 0 4 9  -,.02 , 0 1 4  , 0 1 3  - 0 1 5  ( -083  , 0 6 5  ,086 ,094 ,091 
ES , 4 4 8  , 478  - 4 8 0  , 4 8 8  , 4 9 1  , 3 5 5  , 0 1 8  .,016 - 0 2 5  ,009 

UL = 6.60 
EL .. 507  ,564  . 519 , 5 2 1  .. 526 , 5 3 1  .914 - 8 9 8  .. 881 ,886 
EG , 0 8 0  -002 , 0 1 8  - 0 1 7  -009  , 0 2 3  , 064  , , lo2  . 119  , 1 1 4 '  
ES , 4 1 3  -454 '  - 4 6 3  -462  , 465  ,446 , 3 2 1  , 0 2 3  , 036  ,019 

UL = 7 - 3 4  
EL , 5 3 7  -594 - 5 6 8  , 577  ..565 , 577  , 914  ,907 - 8 8 8  - 8 7 9  
EG , 0 9 1  -,02 - 0 0 0  - 0 0 2  - 0 0 3  - - 0 0  , 0 0 3  ,093 ,112  .I21 
ES , 3 7 2  - 4 2 4  - 4 3 6  - 4 2 0  , 4 3 1  ,426  , 0 8 2  ,024 , 0 3 3  ,016 ----------------- G17G16 I N  U G  = 1 - 7 4  ---------------- 

- UL = 4 - 4 0  
EL - 4 2 2  -441 .  ,422 - 4 0 6  ,409  ,913  , 9 1 6  ,910 , 9 0 5  ,907 
EG , 0 5 0  - 0 1 1  , 0 3 9  , 0 3 7  , 0 3 5  , 0 3 2  ,084  ,090 ,.095 ,093 
ES ,.528 ,547 , 5 3 9  , 5 5 7  ,556  - 0 5 5  -01  5  ,018  , 020  .,016 

UL = 5.14 
EL , 4 6 3  . 493 . 469 , 450 , 4 5 8  , 867 - 9 1  1 , 905  , 8 9 7  ,.a86 
EG , 0 4 9  ,005 ,002  - 0 5 7  ,019'- . .02 , 0 3 9  ,095  - 1 0 3  , 114  
ES , 4 8 8  -502 , 5 3 0  - 4 9 4  , 523  , 153  , 0 2 3  , 014  - 0 2 9  .,006 

UL = 5-87  
EL , 4 8 7  -545  , 500  , 481  ,471  ,492-  , 9 0 9  -896  , 8 8 2  ,0874 
EG , 0 7 5  -,01 , 0 3 4  , 0 2 8  , 0 2 8  , 100  , 0 9 1  ,IOU - 1 1 8  ,126 
ES - 4 3 8  -468  -466  ,491  , 501  ,408  ,018  ,024 - 0 3 0  .011 

UL = 6 - 6 0  
EL , 5 2 1  - 5 6 3  , 500 , 5 1 8  - 4 8 9  , 4 8 9  , 8 8 7  ,897  , 8 6 1  ,847 
EG ,056  ,010 ,045  , 0 3 5  . O U O  ,040 , 0 5 3  , 103  , 139  - 1 5 3  
ES , 4 2 3  - 4 2 7  . 455 . 4 4 7 ' , 4 7 0  ,470  ,050  , 023  , 0 4 5  ,017 

UL = 7.34 
EL - 5 5 0  ,555 ,486  .527 , 519  - 5 1 2  , 7 9 4  - 8 6 9  , 8 5 3  - 8 4 1  
EG , 0 4 0  -064  ,.059 , 0 4 7  , 040  ,039  ,OU3 ,131  , 1 4 7  ,159 
ES , 4 1 0  -380  - 4 5 5  , 426  ,441  - 4 5 0  , 1 7 3  ,036 , 0 4 8  ,026  ----------------- G18H16 I N  U G  = 2,18 ---------------- 

UL = 3 - 6 7  
EL , 3 8 4  , 3 9 7  , 3 8 7  , 3 7 1  , 3 7 6  , 928  - 9 2 3  ,923  , 9 1 8  ,910 
EG , 0 7 7  -014 - 0 5 3  - 0 3 9  - 1 0 3  - 0 7 2  , 0 7 7  - 0 7 7  - 0 8 2  ,090 
ES , 5 3 9  - 5 8 9  , 5 6 0  , 5 8 9 , 5 2 1  , 0 1 5  . 007  ,001 , 0 0 3  ,015 

UL = 4.40 
EL - 4 1 9  ,431 -424  ,,416 - 3 9 6  ,916 - 9 1 6  - 9 1 1  - 9 1 6  ,909 
EG , 0 6 3  , 017  - 0 4 9  , 0 3 6  - 0 4 2  - 0 3 0  -084  ,089 ,084  ,091  
ES , 5 1 8  - 5 5 2  . 527' - 5 Q 7  , 5 6 2  ,054  , 0 0 9  ,012 ,004  ,015 

UL = .  5.14 
EL -1155 . b 7 5  , 4 5 5  ., 435  , 4 3 2  , 8 3 7  , 8 9 9  ,894 , 8 8 9  ,872 ' 

EG , 0 4 8  -015  -037 ,043 - 0 4 4  - 0 0 0  , 131  ,106  . 1 1 1  , 128  
ES ., 497  - 5 1 0  . 508 ( -522 , 5 2 4  , 1 6 7  - 0 2 2  - 0 0 8  ,021 ,031  
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Table 1 3  (continued) 
- -  - - -  - 

I N C l  INC2 INC3 INC4 I.NC5 INC6 I N C 7  INC8 INC9 I N C l O  ----------------------------------------------------------- 
--------------- -- G18H16 I N  U G  = 2-18 ---------------- 
UL = 5.87 

EL .,467 -494  - 4 7 1  -467  , a 7 4  ,864  , 8 7 3  , 864  - 8 6 4  ,864 
EG , 0 7 5  - 0 3 2  , 0 5 0  , 0 4 7  - 0 3 8  - , I 1  , - I 2 7  - 1 3 6  - 1 3 6  ,136 
ES , 4 5 8  -474  , 4 7 8  -486  .U88 ,244 - 0 3 4  -016  , 0 3 3  - 0 2 9  

UL = 6.60 
EL , 5 0 7  , 596 . 480 , 4 8 8  , 4 7 3  ,- 475 - 8 5 3  , 848  , 8 3 3  ,821 
EG - 0 6 3  -.01 - 0 6 7  - 0 5 8  -060  ,059 , 0 3 2  ,152  , 1 6 7  , 179  
ES - 4 2 9  . U12 . 452 .. 455 .. 467  ., U66 , 0 6 5  ,040  , 0 3 5  -04 1 

UL 7.34 
EL - 5 1 7  -606 . 5 6 3  -546 eL;5fl , S U 3  - 7 3 3  , A 3 9  - A 1 7  ,ROFI  
EG - 0 7 5  , 0 0 3  - 0 5 5  , 0 4 2  , 0 2 8  , 0 5 5  .OU9 -161 , 1 8 3  ,192 
R'3 , U n 8  - 1 9 1  - 3 8 7  - 4 1 2  , 4 2 1  - 4 0 2  -3.18 ,1149 , 0 4 8  ,041 ----------------- GI9116 I N  U G  = 2- 61  ---------------- 

U L  = 3 - 6 7  
EL ,391  ,.376 - 3 7 1  -362  , 381  , 910  ..913 ..go8 - 9 0 3  -898  
EG ..067 - 0 4 8  , 0 6 1  .,056 , 1 0 0  , -090 , 0 g 7  ,092  - 0 9 7  ,102 
ES ,5112 - 5 7 6  - 5 6 7  , 5 8 3  , 5 1 8  , 0 2 3  , 0 1 7  ,002 , 015  ,020 

UL = 4.40 
EL , U09 - 428 . 416 - 4 0 9  , U06 - 904 , 906  ,90U .. 897  ,882 
EG - 0 6 3  -030  ,042  -052  .OU2 , 0 3 7  , 094  -096  - 1 0 3  , 118  
ES - 5 2 8  . Su2 , 5U2 ,540  ;552 , 059  -01  9  -. 01 .. 01 8 -027  

UL = 5 - 1 4  
EL - 4 3 7  - 4 5 1  , 4 4 2  - 4 2 7  , 4 1 5  , 840  , 8 9 3  ,885  ,.885 ,883  
EG - 0 6 4  -034  -056  , 047  ,.065 -001  , 1 0 7  , 115 . 1 1 5  - 1 1 7  
ES , 4 9 9  -515  - 5 0 3  ,526 - 5 2 0  , 165  - 0 2 5  , 0 2 3  - 0 1 7  ,020 

UL = 5.87 
EL , 4 8 2  ,520 - 4 8 2  -461  , 452  , 459  , 8 5 3  , 865  , 8 5 3  , 851  
EG - 0 5 0  - 0 1 3  , 0 5 5  , 062  , 0 5 0  , 1 1 3  , 1 3 7  , 1 3 5  , 1 4 7  . , I49 
ES , 4 6 8  -462 , 4 6 3  , 478  ~ 4 9 8  , 429  - 0 2 7  - 0 2 1  , 0 3 2  -022 

UL = 6.60 
EL .. 519  -580  . U65 - 4 8 8  , Y67 ,- U72 .. 826 ,831  , 822  ,817 
EG - 0 6 3  -012 - 0 9 8  -063  ,064  , 061  , 0 3 6  . 169 - 1 7 8  ,183  
ES - 4 1 9  - 4 0 8  . 437 - 1 1 9  ,469 ,U67 , 0 8 8  -031  ,046 ,030 

UL = 7 - 3 4  
EL - 5 1 6  - 5 8 6  . 560 ,5.44 - 5 1 9  , 514  - 5 7 9  -816  - 8 0 2  -800  
EG , 0 5 3  .020 , 051  ..048 -046  ,,087 , 1 2 9  - 1 8 4  .. 198  ,200  
ES ,4331 -394  . 389 , 4 0 7  , 4 3 5  , 3 9 9  - 2 9 2  .,054 , 0 0 3  ,044 ----------------- G20J16 I N  U G  = 3 - 3 3  ---------------- 

UL = 3.67 
EL ,369 - 3 7 6  . 367 , 3 6 9  , 3 9 3  ,90U ,909  ,90U , 9 0 0  ,897 
EG - 0 8 5  ,042 - 0 6 4  ,. 057 , 1 0 5  , 070  , 0 9 1  ,096 - 1 0 0  ,103  
ES - 5 u 6  - 5 8 2  - 5 6 9  , 574  , 5 0 2  ,026  ,002  ,015 - 0 0 6  ,008 

UL = 4-40  
EL ,UO4 .a20  - 4 0 8  , 3 9 9  ,U13 , 8 9 1  , 8 9 8  ,898  - 8 8 9  ,875 
EG - 0 6 6  -046 -052  -068  , 055  , 0 3 3  , 102  , 102  - 1 1  1  - 1 2 5  
ES , 5 3 1  - 5 3 5  . 540 , 5 3 3  , 5 3 2  .,076 , 0 2 3  ,001 - 0 1 6  ,017 



Table 1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- 620516 I N  OG = 3- 03  -- -------------- 
UL = 5.14 

EL - 4 4 6  -462 ,446 ,427 - 4 2 3  - 7 5 8  , 890  - 8 8 2  , 8 6 4  ,861 
EG , 0 6 4  - 0 3 3  - 0 6 4  , 0 5 3  , 055  ,.024 , 120  - 1 1 8  , 136  -139  
ES - 4 9 0  -505  - 4 9 0  ,520 ,522  - 2 1 8  , 0 2 5  ,013  - 0 1 6  -017  

UL = 5.87 
EL - 4 8 5  - 4 9 9  - 4 8 1  , 4 5 3  ,444  , 4 5 3  , 854  ,860 , 844 ' , 847  
EG , 0 5 4  ,046  ,073  ,055 ,060  , - I27  - 1 9 6  ,140  - 1 5 6  , 153  
ES , 4 6 1  - 4 5 5  . 447 , 492  , 4 9 6  , 420  , 0 4 8  -012  - 0 3 0  ,024 

UL = 6.60 
EL , 5 0 3  - 5 6 6  ,117-6--x478 - 4 6 7  ,U76 , 7 9 3  ,816  , 8 2 3  ,821 
EG , 0 6 6  ,026 .070  ,102 - 0 7 5  , 070  , 0 7 6  , 184  - 1 7 7  ,179 
ES - 4 3 1  ,409  - 4 5 4  - 4 2 0  , 4 5 8  , 4 5 4  , 1 3 1  , 037  -051  ,003 

UL = 7 - 3 4  
EL - 5 0 2  -589  - 5 1 8  ;507 ,516  - 5 0 2  - 5 5 3  - 7 9 0  , 7 7 9  -776  
EG - 0 7 7  ,029 - 0 7 4  , 0 9 1  ,.O48 ,088  - 1 4 9  - 2 1 0  - 2 2 1  -224 
ES , 4 2 0  ,382 - 4 0 8  -402  ,436  - 4 0 9  - 2 9 8  - 0 6 5  - 0 4 8  ,042 ----------------- G21K16 I N  U G  = 3 - 4 5  ---------------- 

UL = 3.67 
EL - 3 9 2  -403  ,392  - 3 7 7  ,383  ,935  , 9 4 1  - 9 3 2  - 9 2 1  ,910 
EG , 0 6 7  ,050 - 0 6 1  - 0 9 1  , 060  , 0 4 7  , 059  ,068  , 079  -090 
ES - 5 4 2  -548  - 5 4 7  -531  - 5 5 6  ,018  - 0 0 1  -000  - 0 0 0  -000 

UL = u-40  
EL - 4 0 5  -416  - 4 1 6  ,403  , 4 0 0  , 9 0 1  , 9 2 1  - 9 2 3  - 9 1 8  -910 
EG - 0 6 5  , 0 4 7  . 070 - 0 7 2  - 0 4 0  - 0 0 0  - 0 7 9  , 077  -082  ,090 
ES - 5 3 0  -536  - 5 1 4  - 5 2 6  - 5 6 0  - 0 9 9  - 0 0 2  - 0 0 1  - 0 0 0  - W O O  

UL = 5 , lU 
EL , 4 4 8  -469  - 4 4 5  - 4 2 4  - 4 2 6  , 748  - 9 0 1  - 9 0 3  , 9 0 3  -895  
EG .OS8 -029  , 0 6 5  - 0 8 8  - 0 2 5  , 0 5 2  - 0 9 9  -097  - 0 9 7  ,105 
E S  - 4 9 4  -502 , 490  - 4 8 9  , 548  , 200  , 0 2 2  ,004 - 0 0 9  -000 

UL = 5 - 8 7  
EL - 4 7 1  ,487  - 4 6 9  - 4 4 8  -442  -440  - 9 5 6  -869  , 8 6 9  ,861 
EG , 0 6 7  ,058  . 085 , 069  , 072  - 1 1 8  - 0 9 7  ,131 , 131  ,139 
ES - 4 6 2  -455  , 446  - 4 8 3  -486  , 4 4 3  - 0 7 7  -008  - 0 1 9  ,011 

UL = 6.60 
EL .SO6 , 552  - 4 9 6  , 4 8 3  - 4 8 3  , 4 7 8  , 762  ,811 - 8 1 1  ,816 
EG - 0 3 1  -044  ,086 ,093  , 060  , 096  , 0 7 7  -189  - 1 8 9  ,184  
ES , 4 6 3  - 4 0 4  418 - 4 2 3  , 4 5 6  , 4 2 5  - 1 6 1  -040  - 0 4 5  ,025 

UL = 7.34 
EL , 4 9 5  , 5 0 2  , 495 .-a92 , 4 8 8  , 492 , 5 3 8  ,780  , 7 7 3  ,763 
EG 109  -072 ,109  -11  1  ,086 - 1 1  1  -12U ,220  - 2 2 7  - 2 3 7  
ES - 3 9 6  - 4 2 6  - 3 9 6  - 3 9 7  , 4 2 7  , 3 9 7  , 3 3 8  -070  ,045  ,055 ----------------- 622L16 I N  U G  = 3-86  ---------------- 

UL = 3.67 
EL , 3 4 5  ,358  -350  - 3 4 5  , 3 6 7  ,892  - 8 9 5  ,890 , 8 8 8  - 8 8 5  
EG - 0 9 8  -069  - 0 9 0  , 0 9 8  , 086  , 071  , 1 0 5  , 110  - 1 1 2  ,115 
ES , 5 5 7  , 5 7 3  , 5 6 0  , 5 5 7  , 5 4 7  , 0 3 7  -024  - 0 0 2  ,022  ,007 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C I  I N C 2  I N C 3  I N C U  I N C 5  I N C 6  IN27 I N C ~  INC9 I N C l O  



Table 1 3  (continued) ------------------------------------ ----- ---- ---- ------ ---- 
I N C l  INC2 INC3 INCU INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- -------------- -- G13A16 AB UG = 0100 ---------------- 

UL = 5.87 
EL , 5 0 3  ,500 - 503 , 5 0 5  , 5 1 1  , 8 6 9  1,00 , 997  , 9 9 5  ,989 
EG - 0 2 2  -002  - 0 0 2  -002  - 0 0 3  -004  , 000  , 0 0 3  , ,005 ,011 
ES , 4 7 6  -521  , 520  , 5 1 9  ,522  , 1 6 9  - 3 0 0  , 007  , 0 0 8  -000 

UL = 6-60  
EL - 531  -536  - 5 4 4  , 550  - 5 4 4  ,584  - 9 9 7  - 9 9 7  - 9 9 5  ,992 
EG , 0 2 3  -,03 - - 0 4  -,.04 - - O u  , 054  - 0 0 3  ,003  - 0 0 5  ,008 
ES - 4 4 7  -494 -491  , 4 8 8  - 4 9 1  - 3 6 2  , 0 0 1  , 007  - 0 0 2  ,004 

UL = 7.34 
EL - 5 6 3  -569  -582  - 5 8 5  - 5 7 9  - 5 8 7  - 9 9 2  , 9 9 7  , 9 9 5  ,'992 

- 
EG - 0 3 2  --04 - . O u  -.,04 - 0 0 4  - 0 0 1  ,004  - 0 0 3  - 0 0 5  ,008 
ES ,0404 ,469 - 4 5 7  , 456  ,464 ,427  .00Q - 0 0 1  , 0 1 3  -,00 -------------- -- GlUD16 AB UG = 0-44  ---------------- 

UL = 4.40 
EL , 4 2 1  -440  442 - 4 1 6  , 4 2 6  1,00 l p O O  1 - 0 0  , 997  ,995 
EG - 0 2 8  -.00 - 0 0 0  ,004 -0.48 ,.000 -,01 - 0 0 0  , 0 0 3  ,005  
ES .- 5 5 1  , 5 6 5  - 5 5 8  , 5 8 1  , 5 2 6  - 0 0 0  -,00'-..01 , 001  -001 

UL = 5.14 
EL - 4 4 4  ,486 - 4 7 8  ,473  , 507  , 974  , 934  ,982  - 9 7 4  ;966 
EG , 0 3 8  --02 - 0 0 1  - ,01 - 0 0 5  -,.00 , 0 1 6  , 018  ,.026 ,034 
ES - 5 1 8  -533  - 5 3 7  , 539  , 5 4 1  - 0 2 8  , 3 0 7  , 008  - 0 0 6  -009 

UL = 5.87 
EL , 4 6 5  -519  , 5 1 9  , 509  , 5 0 9  - 8 6 6  , 9 7 9  ,982  - 9 7 4  ,,974 
EG - 0 4 8  -,03 -.02 -,02 - 0 0 2  - - 0 4  , 0 2 1  - 0 1 8  -026  .-026 
ES - 4 8 7  ,507  - 4 9 6  ,506 ,506  - 1 7 0  , 0 1 5  , 002  - 0 1  1. -005  

UL = 6 - 6 0  
EL , 5 0 8  ,564 , 564  , 551  - 5 4 6  , 577  - 9 9 7  ,985  , 9 7 7  ,974 , 

EG , 0 3 6  -,04 - ,02  -.03 - ,02 , 058  , 0 1 3  ,015  , 0 2 3  -026 
ES - 4 5 7  -471  , 460  ,476  .,479 ,365  , 3 1 1  , 001  , 010  -,00 

UL = 7 - 3 4  
EL - 5 3 7  .. 597 - 6 1 7  ,592  - 5 8 4  - 5 9 2  , 9 8 5  ,990 .,982 , 975  
EG , 0 3 6  -,05 -,04 - 0 0 3  - ,04 - ,01 , 0 0 8  ,010 - 0 1 8  ,025 
ES - 4 2 7  -451  - 4 1 9  ,436  - 4 5 6  - 4  19 - 0 0 7  - 0 0 4  - 0 0 8  -005  ----------------- G15E16 A B  UG = 0.88 ----- ----------- 

UL = 4.40 
EL - 415  - 4 3 3  - 4 2 5  ., 420 , 4 3 5  , 9 8 5  , 9 7 7  , 969  , 964  ,962 
EG - 0 4 3  ,005 -004  ,012  , 048  -008  - 3 2 3  , 031  .,036 - 0 3 8  
ES , 5 4 2  - 5 6 2  . 571 , 5 6 8  , 5 1 7  - 0 0 7  - -01  .,002 - - 0 0  - .WOO 

UL = 5-14  
EL - 4 5  1  - 4 8 9  - 4 7 9  , 4 6 1  , 5 3 4  , 9 6 7  , 980  ,977  ,962  ,952 
EG - 0 4 5  -, 01 - 0 0 1  , 006  - 0 0 5  -.01 - 0 2 0  , 0 2 3  , 038  ,.048 
ES , 5 0 4  - 5 2 1  - 5 3 1  .,533 , 512  , 0 4 2  , 0 0 9  ,010  ..006 -002  

UL = 5.87 
EL - 4 7 6  - 5 2 9  - 4 9 9  - 4 9 6  , 511  , 771  , 9 7 3  , 9 7 3  , 9 6 3  ,950 
EG , 0 3 6 - - 0 2  - 0 1 3  , 0 0 3 - * 0 1 . . 0 1 7 - 0 2 7  - 0 2 7  . , 0 3 7 - 0 5 0  
ES . -487 -492  - 4 8 9  ,501  ,500  , 2 1 3  , 0 1 2  , 012  , 0 0 5  -,00 



Table 1 3  ( cont inued)  ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I N C 7  INC8 INC9 INClO ----------------------------------------------------------- --------------- -- S15E16 AB UG = 0-98  ---------------- 

UL = 6 - 6 0  
EL , 5 0 4  -565  , 5 3 3  ,533  , 5 3 8  , 5 6 3  , 9 6 1  , 9 5 1  , 9 4 3  ,939 
EG , 0 4 3  -,02 , 005  - 0 0 0  - 0 0 1  , 0 4 9  ,039  ,049  , 0 5 7  ,061  
ES , 4 5 3  , 459 , 0 6 2  , 468  , 4 7 1  , 3 8 8  , 012  ,016 , 0 0 8  -002 

UL = 7.34 
EL , 5 0 7  , 5 8 3  , 5 6 1  ..570 , 5 7 0  , 5 6 8  , 944  , 9 3 7  , 9 1 7  ,915 
EG ,086  -,02 - 0 0 6  , 039  -.02 -.02 , 0 3 7  , 063  , 0 8 3  , 0 8 5  
ES , 4 0 7  ,4110 , 494 , 3 9 0  , 446  , 4 4 7  , 019  ,011  , 0 2 0  ,019 ----------------- G16F16 A B  UG = 1 - 3 2  ---------------- 

U L  4-40 
EL , 3 9 8  . a 2 0  ,r130 , f r13 ,U17 , 9 0 2  , 939  ,937 ,934  ,932 
EG , 0 4 7  ,023 , 007  ,033  , 047  , 038  , 051  , 0 6 3  , 0 6 6  ,068 
ES , 5 5 5  , 5 5 7  , ,5511 ., 536 ,, 02n - n i  n - nnh 2 ,nn5 

UL = 5 - 1 4  
EL , 4 6 0  , 5 0 6  , 4 7 7  ,U60 , 4 7 5  , 9 1 8  ,940  , 925  - 9 2 5  ,918 
EG ,051  -,02 , 003  ,012 ,004 , 0 0 1  , 0 6 3  , 0 7 5  , 0 7 5  ,082 
ES , 4 8 9  , 519  , 520  ,528  - 5 2 1  - 0 8 1  - 0 1 0  - 0 1 6  , 0 1 1  ,011  

UL = 5.87 
EL , 5 0 4  , 5 4 7  , 506  ,499  ,494  , 5 6 1  , 9 3 5  , 914  - 9 0 6 , 9 0 9  
EG , 0 5 4  -,02 , 0 0 9  , 0 1 3  , 0 1 5  , 106  , 0 6 5  , 086  ,094  ,091  
ES ,UU2 , 4 7 8  , 0 8 5  , 088  , 4 9 1  , 3 3 3  , 0 1 8  , 0 2 7  , 014  ,002 

UL = 6 .60  
EL , 5 0 7  , 560  , 5 1 9  , 521  , 5 2 6  , 5 3 1  , 914  , 898  - 8 8 1  ,886 
EG , 0 7 5  -,.01 , 0 1 8  ,011 ,009 , 039  , 0 7 0  ,102  , 1 1 9  ,114  
ES , 0 1 8  , 0 0 8  , 4 6 3  , U 6 7 , 4 6 5  . a 3 0  , 016  ,029  , 036  ,019 

UL = 7.34 
EL , 5 3 7  ,594 , 5 6 8  ,577  ,565 , 577  , 914  ,907 , 8 8 8  ..879 
EG , 0 8 6  -,02 - 0 0 0  , 0 0 2  , 0 0 3  - 0 0 0  , 0 2 0  ,093 , 1 1 2  ,121  
ES , 3 7 7  , 424  . 036 ,020. ,431 , 4 2 6  , 066  ,019  , 0 3 3  ,016 --------------- -- G17G16 AB UG = 1-74 ---------------- 

UL = 4.40 
RT. , 4 2 2  ,441 ,422 .406 -409 . 913  . 9 1 6  .910 , 9 0 5  , 907  
EG , 0 5 0  , 0 1 1  033  , 037  , 041  , 009  , 084  ,090 , 0 9 5  ,093 
ES , 5 2 8  ,547 , 5 4 5  ,557  , 5 5 1  ,039  , 0 2 1  ,012  , 0 2 0  ,009 

UL = 5 - 1 4  
EL , 4 6 3  .493  , 4 6 9  ,450 , 458  , 867  - 9 1  1  , 9 0 5  , 8 9 7  ,886  
EG , 0 4 9  , 005  , 0 1 8  , 023  , 0 1 9  - 0 0 2  , 0 8 9  ,095  , 1 0 3  ,114 
ES , 0 8 8  ,502  , 5 1 3  , 5 2 7 , 5 2 3 , 1 3 1  , 0 1 2  ,025  , 0 1 8 - 0 1 2  

UL = 5.87 ... 
EL , 4 8 7  , 5 4 5  , 5 0 0  , 4 8 1  , 4 7 1  , 4 9 2  , 9 0 9  ,896  , 882  ,874 
EG , 064  -001  -.05 ,095  , 034  , 1 2 2  , 0 9 1  , 104  , 1 1 8  ,126  
ES , 4 4 9  ,.462 , 5 4 9  , 4 2 4  ,1195 , 386  , 0 2 4  ,024  , 020  ,011 

UL = 6.60 t 

EL , 521  ,563 , 5 0 0  ,518  , 4 8 9  - 4 8 9  , 8 9 7  ,897  , 8 6 1  , 847  
EG , 0 5 0  -.00 , 0 4 5  , 0 1 8  , 046  , 0 4 6  , 0 8 0  ,103  , 1 3 9  ,153 
ES , 4 2 9  ,438  , 4 5 5  - 4 6 3  ,465  , 4 6 5  , 0 3 4  , 0 2 3  , 0 4 0  , 023  



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- G17G16 AB UG = 1 - 7 4  ---------------- 

UL = 7.34 
EL , 550  ,555 ,486  ,527  , 5 1 9  ,512  , 7 8 4  ,869  , 8 5 3  ,841  
EG , 0 4 0  ,042  , 0 5 9  , O U 1  , 046  ,OU4 , 0 5 9  ,131  , 1 4 7  ,159 
ES , 4 1 0  ,402 ,455  ,432  , 435  , 444  , 1 5 7  , 047  , 0 3 2  ,026 --------------- -- G18H16 AB UG = 2-16  ---------------- 

UL = 3.67 
EL ,384  ,397  , 3 8 7  ,371  ,376  , 928  , 9 2 3  , 9 2 3  , 9 1 8  ,910 
EG , 0 6 6  , 031  , 0 3 6  , 034  , 136  , 072  , 0 7 7  ,077  ,082 ,090 
ES , 5 5 0  ,572 ,577  , 5 9 5  , 487  , 010  , 0 0 1  ,012  , 0 0 3  ,008  

U L  = 4.40 
EL , 419  ,431 ,424  , 4 1 6  ,396  , 916  , 9 1 6  , 911  , 9 1 6  ,909 
EG , 0 4 6  q039 , 0 3 2  a 0 3 6  ,.048 a 0 6 3  t.084 , 089  - 0 8 4  ,091 
ES , 5 3 5  , 529  , 5 4 4  , 5 4 7  , 5 5 6  , 020  , 015  ,012 ,004 ,009 

UL = 5.14 
EL , 4 5 5  , 4 7 5  , 4 5 5  - 4 3 5  , 4 3 2  , 8 3 7  , 8 9 9  ,894 , 8 8 9  -872 
EG , 0 5 4  ,020 ,026 ,048  , 033  ,024 , 1 0 1  , 106 , 1 1 1  ,128  
ES , 4 9 1  , 5 0 5  . 519 - 5 1 7  , 5 3 5  , 1 3 9  , 0 1 7  ,013 ,016  ,019 

UL = 5.87 
EL , 4 6 7  ,494 , 471  , 467  ,474  , 864  , 8 7 3  , 864  , 8 6 4  ,864  
EG , 0 8 1  , 021  ,Ou5 , 0 4 2  , 0 4 3  -,,08 , 1 2 7  , 136  , 1 3 6  ,136 
ES , 4 5 3  ,485  ,484  ,492 , 483  , 2 2 1  .034  , 022  , 0 2 7  ,016 

UL = 6 - 6 0  
EL , 5 0 7  ,596 . 480 , 4 8 8  , 4 7 3  , 4 7 5  , 8 5 3  , 8 4 8  , 833  ,821 
EG , 0 7 5  -.00 ,051  , 058  , 055  ,059 , 1 3 4  ,152  , 1 6 7  ,179 
ES , 4 1 8  , 407  . 469 , 4 5 5  , 4 7 2  ,466  , 0 4 3  ,034 , 0 2 9  ,048 

UL = 7.34 
EL , 5 1 7  ,606 , 5 6 3  , 5 4 6  , 5 5 0  , 5 4 3  , 7 3 3  ,839  , 8 1 7  ,808 
EG , 0 5 8  ,003 , 055  , 037  , 028  , 0 4 3  , 0 7 6  , 161  , 1 8 3  ,192 
ES , 4 2 5  ,391 , 3 8 3  , 418  , 4 2 1  , 4 1 3  , 1 9 0  ,044  , 0 4 2  ,047 --------------- -- GI9116 AB UG = 2-61 ---------------- 

UL = 3 - 6 7  
EL - 3 9  1  , 3 7 6  , 371 ,362  - 3 8  1  , 9 1 0  ,. 91 3  - 908 , 9 0 3  ,898 
EG , 0 7 3  ,042 , 050  ,056 ,128 ,090 , 0 3 7  , 092  ,,097 ,102 
ES , 5 3 6  ,582 , 5 7 8  , 583  ,491  , 018  , 3 0 5  , 008  , 0 0 4  ,007  

UL = 4.40 
EL , 4 0 9  ,428 ,416  ,409  ,406  ,904  , 9 0 6  ,904  , 8 9 7  ,882  
EG , 0 6 3  ,036  , 0 4 2  , 0 3 5  , 0 4 8  ,059  ,094  ,096 , 1 0 3  ,118 
ES , 5 2 8  ,537  , 5 4 2  , 556  ,546 , 0 3 7  , 008  -.00 , 0 0 7  ,027 

UL = 5.14 
EL -U37 , 4 5 1  , 4 4 2  , 4 2 7  , 4 1 5  840  , 8 9 3  , 885  , 8 8 5  -883  
EG ,064  ,034 , 045  ,047  ..059 ,017  , 1 0 7  , 115  . 1 1 5  ,117  
ES , 4 9 9  ,515 , 514  , 526  ,526 , 1 4 3  , 0 1 4  , 0 1 7  , 0 0 6  ,007 

UL = 5.87 
EL ,,482 ,520 , 482  ,461  , 452  , 459  , 8 5 3  , 8 6 5  , 8 5 3  , 851  

. EG , 0 6 1  ,018  , 0 4 4  , 050  , 050  , 1 4 0  , 1 3 7  , 135  , 1 4 7  ,149 
ES , 4 5 7  ,462 ,474  ,489  , 498  , 401  , 0 3 3  ,010  , 026  ,022 



T a b l e  1 3  ( c o n t i n u e g )  

I N C l  INC2 INC3 I N C U  INCS INC6 INC7 INC8 INC9 I N C l O  ........................................................... 
--------------- -- GI9116 AB U G  = 2-61 ---------------- 
UL = 6 - 6 0  

EL - 5 1 9  ,580 - 4 6 5  , 4 8 8  , 467  , 4 7 2  , 826  , 831  - 8 2 2  ,817 
EG ..057 , 0 1 8  , 076  ,069  , 058  , 061  , 1 1 3  , 1 6 9  , 1 7 8  , 1 8 3  
ES , 4 2 4  , 403 - 459 , 4 4 3  , 4 7 5  - 4 6 7  .,060 ,031  , 0 4 0  ,037 

UL = 7 - 3 4  
EL , 5 1 6  - 5 8 6  - 5 6 0  , 5 4 4  ,,519 , 514  , 5 7 9  ,816 - 8 0 2  ,800 
EG - 0 6 4  ,014  , 051  - 0 4 3  ,052  ,,049 , 179  ,184  , 1 9 8  -..200 
ES , 4 2 0  ,400 . 389 , 4 1 3  , 4 3 0  , 4 3 7  .,242 ,059  - 0 3 2  ,032 ----------------- 620516  AB U G  = 3-03  - --------------- 

UL = 3 - 6 7  
EL cb 363  376 .,367 rn 369 m393 + 90U ,909 ,9011 9 900 ,897 
EG , 0 9 6  - 0 3 7  , 0 7 0  .,057 , 1 3 3  ,070 , 0 9 1  - 0 9 6  , 1 0 0  , 103  
ES ..535 ,587 , 56ll ,5714 , 4 7 5  ,026 , 0 2 a  ,QOu - 0 0 6  ;001 

UL = 4.40 
EL - 4 0 4  - 4 2 0  - 4 0 8  ,399 , 4 1 3  - 8 9 1  , 9 9 8  - 8 9 8  , 8 8 9  , 875  
EG , 0 6 0  c.03U , 0 5 8  ,052  , 0 5 5  .,072 , 102  - 1 0 2  , 1 1 1  ,125 
E S  - 5 3 6  -546  - 5 3 4  ,549  ,532  , 037  , 018  ,012  - 0 0 5  -011  

UL = 5 - 1 4  
EL . 446 , 4 6 2  . 446 , 4 2 7  - 423 , 7 5 8  ,880  ,882  , 864  ,861 
EG , 0 5 9  -033  ,053  - 0 5 3  ,,061 ,057  , 1 2 0  - 1 1 8  . 136  - 1 3 9  
ES , 4 9 5  , 5 0 5  . 501  ,520  , 5 1 7  . 1 8 5  , 0 2 0  ,,013 ,022  ..017 

UL = 5 - 8 7  
EL , 4 8 5  ,499  ,481  , 453  - 4 4 4  - 4 5 3  - 8 5 4  ,860 , 8 4 4  , 847  
EG , 0 7 0  -040  , 0 5 1  -066  , 054  ,138.  , 146  ,140  , 156  ,153 
E S  , 4 4 5  ,461 - 4 6 9  ,481  ,502 ,409  , 0 3 2  , 023  .,019 ,024 

UL = 6.60 
EL - 5 0 3  - 5 6 6  u 476 r u 7 8  4467 w 476 , 7 9 3  .a816 ,823 ,821 
EG ( -055  ..037 ,081 -080  - 0 6 9  , 070  , 0 9 9  , 184  , 1 7 7  ,179  
ES , 4 4 2  - 3 9 8  , 4 4 3  - 4 4 2  .U64 .4SY , 1 0 8  ,032  - 0 2 9  ,029 

UL = 7.34 



Table 1 3  ( cont inueg )  ------------------------- ------ ---------------------------- 
I N C l  INC2 INC3 I N C U  INC5 INC6 INC7 INC8 INCg I N C l O  ----------------------------------------------------------- 

--------------- -- G21K16 AB U G  = 3 - 4 5  -------------- -- 
UL = 5 - 8 7  

EL , 4 7 1  - 4 8 7  - 4 6 9  - 4 4 8  , 4 4 2  , 4 4 0  , 8 5 6  ,869  , 8 6 9  ,861 
EG , 084  -047  ,074  -074  ,066 ,140 , 0 3 7  , 131  - 1 3 1  ,139  
ES ,U45 ,466  . 457 , 4 7 8  , 4 9 1  - 4 2 0  - 0 4 7  ,003  ,008  ,023 

UL = 6 - 6 0  
EL , 5 0 6  -552 ,496  , 483  - 4 8 3  - 4 7 8  , 7 5 2  , 811  - 8 1 1  ,816 
EG , 0 7 5  - 0 3 3  , 0 8 1  ,066  , 0 7 7  , 080  ,094  ,189 , 1 8 9  ,184 
ES ,.419 ,415 , 4 2 3  , 451  - 4 4 0  , 442  - 1 1 4  ,034  - 0 1 7  ,031 

UL = 7.34 
EL , 4 9 5  - 5 0 2  - 4 9 5  , 4 9 2  , 4 8 8  , 4 9 2  - 5 3 8  ,780  - 7 7 3  ,763 
EG , 126  ,083 ,104  -066  - 1 0 2  - 1 2 7  , 130  ,220 , 2 2 7  -237  
ES , 3 7 9  - 4 1 5  , 401 , 4 4 1  , 4 1 0  , 3 8 0  , 3 3 3  , 064  , 0 4 0  ,048 ----------------- G22L16 AB U G  = 3-06  ---------------- 

UL = 3.67 
EL , 3 4 5  - 3 5 8  ,350  - 3 4 5  - 3 6 7  ,892  , 9 3 5  , 890  - 8 8 8  , 885  
EG - 0 9 3  -080  , 0 7 9  ,082  , 114  , 0 8 8  , 105  , 110  , 112  ,115 
ES , 5 6 2  , 5 6 2  , 571 , 5 7 3  - 5 1 9  , 020  , 0 3 0  - 0 0 0  -,.01 ,007 

UL = 4 - 4 0  
EL , 3 7 1  393 , 3 8 3  ,. 369 - 3 7 1  , 8 4 8  ,880  ,885  , 8 7 7  ,870 
EG - 0 8 4  -072 ,066 - 0 8 5  - 0 7 8  -074  - 1 2 0  , 1 1 5  - 1 2 3  ,130 
ES . 5 4 5  , 5 3 5  . 551 , 546  , 5 5 1  - 0 7 9  , 009  ,007  , 005  ,020 

UL = 5.14 . 
EL ,404  -431  - 4 1 9  , 407  , 4 0 7  ,676  , 8 6 9  , 8 7 4  , 8 7 7  ,864 
EG - 0 8 2  - 0 6 2  , 0 6 8  ,064  , 0 8 1  , 0 9 2  , 1 3 1  ,126  - 1 2 3  ,136 
ES - 5 1 4  -507  - 5 1 3  - 5 2 9  , 5 1 3  - 2 3 3  - 0 3 0  , 011  - 0 0 0  ,009  

UL = 5-87 
EL - 4 2 7  -441  , 4 3 1  ,429 - 4 2 7  , 434  , 8 2 7  ,846 , 8 4 6  ,836 
EG , 1 0 3  - 0 6 7  . 100 , 0 9 0  , 0 9 2  , 132  - 1 1 9  ,154 , 154  .16U 
ES , 471  ,492 - 4 6 8  -481  - 4 8 2  - 4 3 4  , 0 5 5  , 024  - 0 0 0  ,016 

UL = 6.60 
EL -1164 , 4 8 1  467 - 4 5 7  , 4 3 8  - 4 4 1  , 7 0 9  -796  ,806  -810 
EG 104  -067  - 0 9 7  ,091 ,C)96 ,106 - 1 3 5  ,201) , 1 9 4  ,190 
ES - 4 3 2  - 4 5 2  - 4 3 6  - 4 5 1  , 4 6 5  , 4 5 3  - 1 5 7  -051  ,014  ,027 

UL = 7 - 3 4  
EL - 5 0 8  -559  - 4 7 6  - 4 7 1  , 4 8 5  ,U69 - 5 1 3  , 762  , 7 5 5  ,767 
EG - 1 0 7  -040  - 1 0 3  , 117  , 0 9 3  , 102  - 1 5 5  , 238  - 2 4 5  , 233  
ES , 3 8 4  - 4 0 1  . 421  - 4 1 2  - a 2 3  - 4 3 0  , 332  - 0 6 1  -042  ,034 --------------- -- 523116 AB U G  = 4-26  ---------------- 

UL = 3 - 6 7  
EL , 3 6 5  ,368 -361  -354  - 3 6 5  ,890  - 8 9 8  ,890 , 8 8 3  , 883  
EG , 0 8 1  - 1 0 2  , 0 8 4  , 0 5 5  , 126  , 0 8 9  ,112  ,110 , 1 1 7  ,117 
ES - 5 5 3 . 5 3 0  - 5 5 5  - 5 9 2  , 5 0 9  , 0 2 1  , 011  ,.004 - . 01  ,008 

UL = 4.40 
EL - 3 8 7  , 394 , 392 - 3 8 0  ,U03 , 8 5 3  , 8 7 4  - 8 7 9  , 8 8 1  ,876 
EG - 0 8 1  -077 -072  - 0 6 8  , 0 8 3  ,076 - 1 2 6  , 1 2 1  , 1 1 9  ,124 
ES - 5 3 3  - 5 2 9  ,536 - 5 5 2  , 5 1 4  - 0 7 1  ,034  - 0 0 1  - 0 1 4  ,004 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
INC1 INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

-------------- -- G23M16 A B  U G  = 4-26  ---------------- 
UL = 5 - 1 4  

EL - 4 3 0  - 4 3 5  . 423  , 419  , 4 0 7  - 7 0 9  ,872  -884  ,874  ..860 
EG - 0 7 9  -059 - 0 5 5  -074  ..075 ,090  , 1 2 8  -116  - 1 2 6  -140  
ES - 4 9 1  ,506 - 5 2 2  - 5 0 7  , 5 1 8  - 2 0 1  ,029  ,002 ,006 ,005 

UL = 5 - 8 7  
EL - 4 3 6  - 4 3 6  . u27  , 4 3 2  .U25 , 436  , 8 3 8  ,850 , 8 4 8  ,843 
EG , 0 8 6  -097  - 0 9 1  ,089 ,098  - 1 3 1  - 1 2 3  . 150 - 1 5 2  -157  
ES , 4 7 7  - 466 - 4 8 1  - 4 7 9  - 4 7 7  - 4 3 3  , 0 3 8  017 -001  ,032 

UL = 6 - 6 0  
EL - 4 5 5  -471  - 4 4 6  -449  ,449 - 4 5 5  . 6 8 6  ,810 , 8 1 5  ,824  
EG - 120 , 0 8 3  103  - 107  - 0 8 6  rn 115 , 1 2 5  . - I 9 0  - 1 8 5  ,176 
ES - 4 2 5  - 4 4 5  - 4 5 1  -444  - 4 5 5  - 4 3 0  , 1 3 9  - 0 1 8  , 0 2 1  ..021 

UL = 7 - 3 4  
EL - 4 8 5  , 5u4 . 467 - 4 7 2  - 4 8 3  , 4 8 1  , 4 7 6  ,764  ,762  ,773 
EG - 0 9 2  -104  -086  ,122 - 0 9 4  - 1 3 4  - 1 3 1  , 2 3 6  , 2 3 8  -227  
ES - U22 , 3 5 2  . 447 , 406  - 4 2 3  , 386  -3U3 ,066 ,050  ,037 ----------------- P12A13 I N  UG = 0.30 ------ ---- ---- -- 

UL = 2-39  
EL ..561 -569  ,561  ,564 1.02 1.02 1 - 3 2  1 - 0 2  1 - 0 1  1.01 
EG -.02 -.-01 - 0 0 2  , 010  - 0 0 0  - 0 0 0  - , . D l  - W O O  - 0 0 0  ,008 
E S  - 4 6 3  -440  ,-456 -426  - 0 0 1  -001  - 0 0 0  -002  - 0 0 1  -002  

UL = , 3 - 5 8  
EL - 6 7 9  - 6 7 9  - 6 7 7  - 6 7 1  ,704  1,01 1 . , 0 1  1.01 1.01 1 -00  
EG -.03 -002  , 012  -004 - 0 0 8  -..01 -,00 , 0 0 8  - 0 0 2  ,020 
ES , -350 - 3 3 7  - 3 1 2  - 3 7 3  - 2 8 9  , 0 0 3  - ,01 -.02 - 0 1 2  -002  

UL = 4 - 7 7  
EL . -801 -772 - 7 6 6  -763  - 7 6 3  , 7 8 2  1 - 3 1  1.01 1 - 0 1  1 -00  
EG - , 0 2 ' - - 0 1  - - 0 1  - - 0 3  - 0 0 3  - 0 1 4  - ,00 - 0 0 1  - 0 0 1  ,020 
E S  - 2 2 1  -241  - 2 4 5  - 2 6 6  - 2 6 6  - 2 0 4  -, 01 , 0 0 3  - 0 0 3  -002 

UL = 5 - 9 6  
EL - 8 8 7  , 845  . 842  836  , 8 3 6  *. 839  , 836  1.00 1 - 0 0  1..00 
EG ,. 004 - 0 0 3  - 0 0 0  -005  - 0 0 0  -002  -001  , 000  - 0 0 2  -030 
ES - 1 0 8  , 188  i f ; 2  - 2 1 4  . - i 6 7  , 1 8 4  , 1 7 7  - , o o  , 017  - 0 0 3  

UL = 7, 16  
EL - 9 3 5  ,922 ,919  -914 -911  - 9 1 1  , 9 0 6  -906  , 9 0 1  1,01 
EG , 0 2 3  - 0 0 3  - 0 0 1  - ,02 -004  -,04 - - 0 1  - 0 0 5  -038  
ES , 042  ,104 - 0 8 7  -129 - 1 1 3  - 0 8 5  , 138  , 108  - 1 5 0  -.05 

UL = 8 - 3 5  
EL - 9 4 7  -952 -950  ,947 ,947 ,944 -9U2 -939  - 9 3 6  ,936 
EG - 0 3 4  -.03 -.01 -.,.04 - 0 0 1  - ,03 , 0 0 9  -.,05 - - O U  ,040 
ES - 0 1  9  -078  -062  -092 - 0 6 4  - 0 8 6  , 0 7 9  ,108 - 1 0  1  -024  --------------- -- P13B13 I N '  U G  = 0, Q4  ---------------- 

UL = 2.39 
EL - 5 3 1  -542 - 5 5 5  ,565  - 9 7 4  - 9 7 1  , 969  ,966 - 9 6 6  ..945 
EG -.01 - 0 0 4  , 0 2 1  .-029 ,004  ,014  ,,005 ,,015 ,,024 ,,018 
ES - 4 7 5  - 4 5 4  - 4 2 4  -U06 - 0 2 2  - 0 1 5  , 026  ,019 , 010  ,036 



Table  1 3  ( c o n t i n u e 3 )  ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 INC7 fNC8 INC9 I N C l O  --------------- ------ ----------------------- --------------- 

----------------- P13B13 I N  UG = 0.44 ---------------- 
UL = 3-58  

EL , 7 2 0  , 7 3 7  , 7 5 1  , 7 3 7  ,720  1 - 0 4  1 - 0 5  1 - 0 5  1 - 0 5  1-04 
EG -.04 -002  -001  -.01 ,005  - 0 0 1  - 3 3 3  - 0 0 2  - 0 0 2  ,004 
ES - 3 1 5  -279  . 249 ,270  , 2 7 5  -,04 - ,05 - 0 0 5  - 0 0 5  -,05 

UL = 4-77  
EL , 8 1 1  , -843 .. 827 , 8 0 8  , -a08 , 7 8 9  , 9 8 7  -995  1.00 ,997 
EG - - 0 2  -..03 -,01 ,001  -..01 ,.003 - 0 3 2  ,.001 ..009 ,100 
ES . -212 -190  . 184 , 1 9 1  , 2 0 0  , 2 0 7  , 0 1 1  ,005  - 0 0 1  -,I0 

UL = 5 - 9 6  
EL - 8 6 3  ,903 ,900 ,889  ,874  , 8 6 3  - 8 5 3  ,874  - 9 8 9  ,992 
EG , 0 0 8  -,02 -,.00 -,-00 - 0 0 1  - 0 0 2  - ,03 -,01 ,002  ,011  
ES - 1 2 9  ,120  . 104 - 1 1 2  - 1 3 5  ,135.  , 1 7 3  , 135  , 009  -,00 

UL = 7-16  
EL - 9 1 6  ,934 , 9 3 4  ,0929 , 929  , 9 2 9  - 9 2 9  -929  , 9 2 7  ,908 
EG - 0 1 3  -001  - 0 0 1  ,001 -,01 ,001  - 0 3 2  - 0 0 1  - 0 0 3  ..004 
ES - 0 7 1  - 0 7 4  - 0 7 4  - 0 6 9  , 079  - 0 7 0  r 0 8 9  ,079 , 1 0 0  ,088 --------------- -- P14C13 I N  UG = 0.33 - --------------- 

UL = 1.19 
EL - 4 3 9  -420  - 4 0 4  ,872  , 957  - 9 6 3  960 ,960 - 9 6 3  , 963  
EG - 0 6 0  ,042  - 0 8 2  -020. , 0 2 5  , 0 3 5  , 0 3 5  ,034 ..034 ,046 
ES - 5 0 1  -538  ,514 ,108 .,017 - 0 0 3  , 0 0 5  .,006 - 0 0 3  -,01 

UL = 2-39  
EL - 5 4 2  ,558  . 566 , 5 6 3  , 944  , 9 6 3  , 9 6 6  ,966 , 9 6 0  ,958 
EG ,.018 ,021 - 0 3 8  ,048  -009  ,,044 , 0 2 5  ,034 ..034 ,056 
ES , 4 4 0  - 4 2 1  - 3 9 6  - 3 8 8  , 0 4 7  - 0 0 1  , 0 1 0  -001  , 005  -,01 

UL = 3 - 5 8  
EL ,654  -712 -712 , 707  ,707  ,937 , 9 5 0 . .  958 - 9 6 0  ,960 
EG -.01 -,00 - 0.25 , 0 0 7  ,.035 , -019 , 0 3 7  ,035 , 034  ,036 
ES ..358 -291 -262  ,286 , 257  , 044  , 3 1 3  ,007 ..005 ,004  

UL = 4 - 7 7  
EL ( -761  -813  ,811  ,792 ,784  ,784 ,924  - 9 1 6  - 9 6 1  ,950  
EG -.02 -010  , 0 2 0  , 032  , 0 0 5  - 0 1 4  , 047  ,022 , 0 1 5  ,038 
ES ,.255 - 1 7 7  - 1 7 0  ,176 , 2 1 1  - 2 0 2  , 1 3 0  ,062  - 0 2 4  ,012 

UL = 5-96  
EL - 8 5 1  -886  , 883  , 8 7 5  , 8 7 0  , 8 7 0  ., 870  ,864 ,883 ,936 
EG - 0 1 0  ,008 ,009 ,029 ,020 , 010  , 3 3 0  ,002 , 0 1 8  -020  
ES , 1 3 9  ,106  . 108 , 096  , 1 1 0  , 1 2 0  , 1 0 1  ,134 , 0 9 9  -044 ----------------- P15D13 ' I N  UG = 1-77  ---------------- 

UL = 1-19  
EL , 4 4 9  -423  - 4 1 8  -755  .,916 -932 , 9 3 5  - 9 3 5  , 930  ,927  
EG - 0 8 4  ,079 - 0 8 9  , 047  , 0 1 3  , 107  ., 049 ,057  - 0 4 8  ,061 
ES , 4 6 6  - 4 9 8  . 493 , 1 9 8  , 071  - 0 0 4  - 0 1 6  -000  - 0 2 2  ,012 

UL = 2-39  
EL , 5 4 7  - 5 7 3  - 5 8 1  , 6 4 6  , 820  ,906  , 919  ,927 ,92U ,922 
EG , 0 4 3  -037  ,064 -054  ,03?  -034  - 0 5  1  , 0 5 8  , 0 6 8  ... 062 
ES , 410  -390  - 3 5 5  - 3 0 0  , 1 4 3  , 060  - 0 2 0  - 0 1 5  - 0 0 7  , 016  



Table 1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 INClO ------------------------------------------- ---------------- 

--------------- -- P15D13 I N  UG = 1-77  --------- - ------ 
UL = 2 - 9 8  

EL , 5 6 8  -643  , 661 -714  -784  ,885  , 8 9 6  , 9 3 2  , 9 4 3  , 943  
EG - 0 1 4  - 0 0 8  - 0 6 1  - 0 3 5  , 052  ,046  , 0 4 5  ,057  , -065 ,059 
ES - 4 1 8  -349  - 2 7 7  -252 - 1 6 4  ,068  , 059  ,010  - 0 0 1  -,00 

U L  = 3.58 
EL - 6 4 4  -702  -707  ,733 -743  - 7 7 5  - 8 5 3  , 898  - 9 2 9  ,940 
EG - - 0 2  - 0 0 8  - 0 6 4  ,022  , 0 7 7  , 054  , 052  - 0 5 3  , 0 3 9  ,059 
ES , 3 8 0  - 2 9 0  , 229  ,245  - 1 8 0  - 1 7 1  , 0 3 5  ,049 ,,032 ,001 

UL = 4.77 
EL - 7 7 0  ,836 . 817 , 8 1 5  , 8 1 7  , 8 1 5  , 8 3 6  , 875  , 9 2 2  ,935 
EG - 0 0 2  ,606 - 0 2 8  -019  - 0 3 7  ,028 -054  -029  - 0 5 0  e 0 5 0  
ES , 2 4 7  - 1 5 8  - 155 , 166  - 1 4 5  , 1 5 7  , 110  , 097  , 029  ,015 --------------- -- P16E13 I N  UG = 3-51  ---------------- 

UL = 1 - 1 9  
EL - 4 5 1  -U48 - 5 4 9  , 7 1 7  , 772  , 8 5 2  , 8 7 9  ,893 , 896  ,898 
EG - 0 8 4  - 1 1 3  - 0 6 9  - 0 4 3  - 1 0 1  ,100 , 0 3 7  , 101  , 0 9 1  ,115  
ES - 4 6 5  -439  - 3 8 1  -240  , 1 2 7  - 0 4 9  - 0 3 4  ,006 - 0 1 3  -,01 

UL = 2-39  
EL - 5 2 7  - 6 0 5  - 632 - 7 2 0  ,742  - 7 9 6  , 8 3 3  , 868  , 8 7 9  ,890 
EG - . 0 2 , 0 1 ~ . 0 7 5 , 0 9 9 , 0 4 9 , 0 8 9 , 1 1 3 , 0 7 7  , 0 9 4 , 1 0 7  
ES - 4 9 2  -382 - 2 9 3  ,180 ,209  - 1 1 5  ,053 , 0 5 5  , 0 2 7  ,004  F. 

UL = 2-98  \ 

EL - 5 9 0  -646  , 6 4 9  -691  , 7 2 9  - 7 6 3  , 8 3 3  ,838  , 8 6 4  , 875  
EG -.03 , 035  - 101 , 076  , 1 0 8  ,084 , 069  ,081 - 0 8 7  -099  
ES , 4 3 8  ,318 , 2 5 0  ,,233 , 164  ,152  , 1 2 8  , 0 8 1  - 0 4 9  ,026  

UL = 3.58 
EL , 6 5 7  - 7 0 5  , 697  , 7 1 5  - 7 u 5  - 7 6 3  , 7 9 8  ,822  , 8 5 6  ,872 
EG - 0 0 4  ,017 -084  - 1  00 -086  ,084  ,099  - 0 7 4  - 0 7 9  -109  
ES - 3 8 2  - 2 7 8  - 219 - 1 8 0  - 1 6 9  , 1 5 2  ,133 - 1 0 4  , 065  -018  

UL = 4 - 7 7  
EL - 7 6 0  ,815 , 810  , 797  , 786  ,786 - 7 9 9  ,799 - 7 9 9  , 815  
EG -.02 , 094  , 0 5 7  ,088  - 0 6 1  , 100  , 0 7 1  ,106  , 0 9 7  ,108 
ES , 255  -090 , 133  - 1 1 5  ,153 - 1 1 4  , 1 4 0  , 094  , 1 0 4  ,074 --------------- -- P17P13 I N  UG = 5-27  ---------------- 

UL = 1 - 1 9  
EL - 4 6 4  ,436  . 580 , 668  , 7 2 2  , 768  , 8 1 2  , 8 2 5  , 8 3 8  ,838 
EG , 0 6 9  ,115  - 0 8 3  ,117 ,156  , 142  , 0 9 7  ..I40 - 1 5 7  , 1 4 5  
ES , 4 6 7  .US0 . 337 , 2 1 6  - 1 2 3  - 0 9 0  , 0 9 1  ,035  ,006 -018  

UL = 2.39 
EL - 5 8 8  -601 - 6 2 7  - 6 6 0  -696  ,744  - 7 7 5  , 795  - 8 1 3  ,.831 
EG - 0 5 0  -080  , 1 0 4  - 1 0 9  , 1 5 0  ,116  , 1 0 3  , 1 3 5  , 142  ,146 
ES , 3 6 2  - 3 1 9  - 2 6 9  -231  - 1 5 4  ,139  , 122  - 0 7 0  - 0 4 5  , 023  

UL = 2.98 
EL - 6 6 0  a665 , 6 6 8  -678  *701  , 713  -7U6 -774  - 7 9 2  ,815  
EG - - 0 3  - 0 8 9  , 0 4 2  - 1 3 4  , 1 4 0  ,092  ,146  , 129  - 1 0 7  ,128 
ES - 3 6 6  - 2 4 6  -291  ,188 - 1 5 9  - 1 9 5  , 1 0 8  ,097  , 1 0 1  , 057  



T a b l e  1 3  (continued) . ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 I N C 7  INC8 INC9 I N C l O  ----------------------------------------------------------- --------------- -- P17F13 I N  UG = 5-27  ---------------- 

i ,  UL = 3-58  
EL , 644  - 7 1 0  - 7 1 0  ,700  ,707  -720  - 7 4 0  ,756  , 7 7 6  -784 
EG , 0 4 2  ,110  - 1 2 0  ,084  - 1 1 1  , 110  - 1 1 8  ,132  .,119 ,193 

:"j 
ES - 3 1 5  - 1 8 0  - 1 7 0  ,,217 ' -182 , 170  , 1 4 2  - 1 1 3  - 1 0 5  - 0 2 4  

UL = 4 - 1 8  
EL , 7 6 4  ,764 -736  ,736  -726  - 7 3 4  , 734  ,751  , 7 5 6  -766 
EG , 0 3 6  ,149  , 0 6 9  ,116  , 0 8 9  ,128  , 177  ,114 - 1 0 3  ,116 
ES , 2 0 0  , 087  , 195  , 1 4 8  , 1 8 5  - 1 3 9  , 089  , 135  - 1 4 0  ,118  

UL = 4-77  4 

EL , 8 3 2  ,827.  - 7 9 4  , 774  , 769  , 759  , 7 5 1  ,744 , 7 4 9  ..741 
EG , 0 3 9  -092 - 0 6 9  ,110 , 130  , 037  , 253  , 124  , 1 3 3  ,, 119 
ES , 1 2 9  - 0 8 0  136 , 1 1 6  - 1 0 1  -204  - - 0 0  ,132  , 1 1 9  ,139 ----------------- P22G13 I N  UG = 7-09  ---------------- 

UL .= 1.19 
EL , 426 , 426 - 5 6 3  - 6 7 6  , 7 2 0  , 761  ,802  ,816  , 8 3 0  ,827 
EG - 1 2 7  - 0 8 8  -124  -144  ,.118. - 162  , 138  ,160 ,, 1 6 7  ,186 
ES , 4 4 7  , 4 8 6  - 3 1 3  , 1 8 0  ,- 1 6 2  - 0 7 7  ,,060 ,.024 , 003  -,01 

UL = 1.79 
EL , 464  ,499  , 600  ,656  , 6 8 5  - 7 2 3  , 7 6 8  ,771  , 7 9 5  ,819 
EG , 0 6 9  ,096 - 118 ,17q5 ,11U ,139  , 1 2 3  ., 158  . , I82 ,197 
ES , 4 6 7  ,406  ,282  , 169  , 200  , 138  , 1 0 9  , 072  - 0 2 3  -.,02 

UL = 2.39 
EL , 5 3 2  , 568  - 6 2 9  ., 642 , 684  , 7 1 8  ,737  ,761 , 7 7 9  ,797 
EG - 0 5 9  -094 ,095  . , I49 -152  ,, 140 , 138  ,, 140 - 1 3 8  .,241 
ES , 4 1 0  , 3 3 7  - 2 7 6  - 2 0 9  -164  - 1 4 2  . 125  - 0 9 9  , 0 8 4  -004 

UL = 2.98 
EL - 5 8 4  ,631 - 6 4 7  , 665  ,686  -707 , 728  ,749 , 7 6 4  , 775  
EG , 064  - 1 2 3  - 0 8 2  ,136  , 1 5 2  , 1 2 2  , 178  ,152 - 1 3 0  ,194 
ES , 3 5 2  , 247  ,271  -199  ,162  - 1 7 1  - 0 9 4  ,100 - 1 0 5  ,031 

UL = 3 - 5 8  
EL , 6 8 6  , 6 8 6  - 6 9 1  , 701  .701 ,701  .. 706 ,727 - 7 4 0  ,745 

. EG , 1 0 0  , 105  - 0 8 5  ,159. ,131  - 1 2 3  , 1 7 2  , 108  , 1 5 3  -169  
ES - 2 1 4  -210  . 224 , 140  , 1 6 8  , 1 7 6  , 122  ,. 165 , 1 0 7  ,086 

UL = 4.77 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I N C 7  INC8 TNC9 INClO ----------------------------------------------------------- --------------- -- P23H13 I N  UG = 8- 96 ---------------- 

UL = 2-39  
EL ,576  -579  - 6 1 2  - 6 4 5  - 6 6 5  - 6 7 8  , 7 3 6  ,726  - 7 4 4  -744  
EG , 0 6 5  .. 112 . 116 - 186 , 1 9 3  , 1 4 6  , 191  . , I64 , 1 9 0  .,2!9 
ES , 3 5 9  ..310 - 2 7 2  - 1 6 9  , 1 4 2  , 1 7 7  , 1 0 3  ,110 - 0 6 6  ,038 

UL = 2 - 9 8  
EL - 6 3 3  - 6 2 8  . 622  - 6 a 3  , 656  ,.668 ,686  ,702  ..712 -638  
EG - 0 5 6  -132  - 1 5 2  - 1 5 8  ,194  (-186 - 1 5 5  . , I68  , 1 8 5  - 2 1 5  
ES - 3 1  1  -240  . 225 - 199 , 150  , 1 4 6  , 149  . , I30 , 1 0 3  ,147 

UL a 3-50 
EL - 7 1 9  . ? O n  .695  ,672 , 6 7 4  -695 ,695 , 7 8 5  -723 ,721 
EG , 0 8 2  ,150 - 1 2 4  - 1 8 2  - 1 1 6  , 174  ,1Y4 , 177  - 1 6 5  ,232 
RS -200 -1So , 192 , 146  ,911) , 1 4 3  , 1 6 1  - 1 l R  . 1 1 2  ,0117 

UL = 4 - 7 7  
EL - 8 0 1  - 7 8 9  , 7 5 9  - 7 8 1  - 7 3 4  , 716  .-719 ,704 , 692  ,682 
EG - 0 9 6  -145  - 1 6 9  - 1 1 8  - 2 0 1  , 2 1 7  , 1 3 1  , 196  - 1 5 1  ,178 
ES - 1 0 3  -066  - 0 7 2  - 1 0 1  - 0 6 5  - 0 6 7  ,150  ,100  - 1 5 8  .,140 --------------- -- P24113  I N  U G  = 10-88  ---------------- 

UL = 1 - 1 9  
EL , 4 1 8  , 4 3 1  . 524 .. 582 , 6 1 0  , 6 2 2  , 640  ,670 ,.788 ,.725 
EG - 1 5 4  -106  . - I 8 6  -196  - 2 0 1  - 1 7 4  , 2 2 1  ,230  - 2 2 1  -262  
ES , 4 2 7  -463  , 290  -222  - 1 8 9  ,204 , 1 3 9  , 100  - 0 0 1  , 0 1 3  

UL = . 1 - 7 9  
EL , 4 9 0  - 5 1 5  - 5 5 8  -619  - 6 4 4  ,672  ,634  - 7 2 0  - 7 2 5  ,722  
EG - 104 - 1 2 1  . 1 4 3  - 1 7 2  - 2 3 4  .- 185 , 2 1 4  , 1 7 5  - 1 9 3  ,252 
ES - 4 0 6  -363  - 2 9 9  -210  - 1 2 2  - 1 4 3  , 1 0 2  - 1 0 5  - 0 8 2  ,026 

UL = 2.39 
EL , 5 2 4  ,564  - 602 - 6 3 2  , 6 3 7  , 6 6 5  , 683  , 695  , 7 0 0  ,710 
EG ,151  , 057  - 1 0 8  -151  - 2 4 4  - 2 7 3  - 1 7 5  , - I 8 8  , 1 6 8  -254  
ES , 3 2 5  ,.378 , 290 - 2 1 7  , 1 1 9  , 062  ,1Y2 , 1 1 7  - 1 3 1  ,036 

UL = 2.98 
EL , -627  - 6 0 8  , 6 2 7  , 6 3 3  .648  , 6 4 5  , 6 6 5  , 6 6 5  , 6 8 8  ,685 
EG - 1 4 8  -154  -104  -188  - 1 5 8  - 2 4 7  - 2 3 7  - 1 9 3  , 1 8 9  ,.248 
ES , 2 2 4  - 2 3 8  - 2 6 8  - 1 7 9  , 1 9 5  , 1 0 8  , 128  ,142  , 1 2 3  .,067 

UL = 3 - 5 8  
EL , 6 6 0  ,660 ., 663 , 6 5 7  , 660  , 660  , 6 6 3  , 6 6 5  , 6 8 5  ,678 
EG - 1 1 7  ,175  , 1 3 7  -137  ..222 - 2 4 5  - 1 3 9  - 1 8 3  , 1 8 0  ,239 
ES , 2 2 3  - 1 6 5  . 201 - 2 0 5  - 1 1 8  , 0 9 5  , 1 9 8  - 1 5 2  , 1 3 5  ,084 

UL = 11.77 
EL - 7 5 1  ,749  , 736  - 7 3 2  - 7 1 4  , 6 9 5  ,692  - 6 8 5  , 6 8 5  ,665 
EG , . I56 -189  - 1 3 5  -154  - 1 8 5  - 2 2 0  ..I64 , 208  , 2 0 8  ,241 
ES - 0 9 3  ,062 - 1 2 9  -114  - 1 0 1  -085  -1UU - 1 0 7  - 1 0 7  ,094  --------------- -- P 2 5 J 1 3  I N  U G  = 12,-38 ---------------- 

UL = 1 - 1 9  
EL , 4 1 6  -460  . 5 5 5  - 5 9 9 , 6 2 6  , 6 4 1  , 6 6 5  ,689  - 6 9 7  -697 
EG - 1 2 9  -234  - 1 0 6  -184  - 2 8 3  - 1 3 2  - 2 2 7  , 2 2 7  , 2 2 5  ,376  
ES , 4 5 6  - 3 0 7  . 339 , 2 1 7  - 0 9 1  , -227  , 1 0 8  .-084 , 0 7 8  -007  



T a b l e  1 3  (continued) ........................................................... 
I N C l  INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- P25J13  I N  UG = 12-38  ---------------- 
UL = 1.79 

EL - 4 8 0  - 5 0 7  . 576 - 5 9 8  , 6 1 3  , 6 3 7  , 6 5 0  ,762  - 6 9 1  ,691 
EG - 1 1 9  -123  - 2 2 5  ,203 - 1 3 5  - 2 3 9  - 2 7 8  , 206  , 1 9 8  -307  
ES , 4 0 1  - 3 7 0  . 199  , 199  , 2 5 3  - 1 2 4  , 0 7 3  ,032 , 1 1 1  -002  

UL = 2.39 
EL - 5 1 0  ,569  - 5 9 3  - 6 1 0  , 618  ,630  , 640  ,669  - 6 6 7  ,672 
EG , 166 ,085  . 119 - 2 5 8  , 1 6 2  ,259 , 2 1 1  -201  - 2 3 0  -280  
ES , -324 -346  - 2 8 8  .,I32 , 220  , 111  - 1 9 9  ,129  - 1 0 3  -049  

U L  = 3.58 
EL , 6 5 7  -632 -642  - 6 4 2  ,642  - 6 4 7  - 6 4 2  -637  - 6 4 0  -662  
EG , 157  - 1 7 9  - 196 , 196  , 1 4 9  , 2 5 6  , 182  - 1 8 8  -23U -231  
ES , 186  -189  . 162 - 1 6 2  , 2 0 9  - 0 9 7  ,176  .. 175  , 126  ,107 

UL = 4.77 
EL , 7 4 7  ,7U2 - 7 2 2  , 7 0 5  , 6 9 5  , 6 7 6  , 6 7 8  ,671 , 654  ,641 
EG , 1 5 6  -162  -184  - 1 7 7  - 2 0 7  , 242  . 2 1 5  , 154  , 2 1 3  ,245 
ES , 0 9 7  - 0 9 6  - 0 9 4  , 1 1 8  , 0 9 8  , 0 8 2  , 1 0 7  , 1 7 5  , 1 3 3  ,114 ----- ---------- -- P12A13 AB u~ = 0-00 ---------------- 

UL = 2.39 
EL , 5 6 1  , 5 6 9  - 5 6 1  - 5 6 4  1.02 1 - 0 2  1,.02 1 - 0 2  1 - 0 1  1,01 
EG -.04 -.01 -.01 , 010  - ,00 - ,WOO -.30 -.01 - 0 0 7  -000 
ES - 4 7 6  -440  , 4 4 7  ,426  -.01 -,01 - ,01 - 0 0 1  - - 0 2  -001  

UL = 3.58 
EL - 6 7 9  ,679 - 6 7 7  -671  -704  1,01 1,01 1 . 0  1 .01  1-00 
EG -.04 -,01 - 0 0 3  -,.03 - 0 0 8  -,00 -,01 , 0 0 8  -.01 ,020 
ES , 3 6 3  -328  -321  - 3 6 3  - 2 8 9  - 0 0 1  , 3 3 3  -,02 , 0 0 3  --02 

U L  = 4.77 
EL , 8 0 1  ,-772 - 7 6 6  , 7 6 3  - 7 6 3  - 7 8 2  1,01 1,01 1 .01 1-00 
EG -.04 -001 - 0 0 1  - ,03 -002  -014  -000  -.01 - ,02  ,030 
ES - 2 3 4  . 241 . 245 , 2 6 6  , 2 5 7  , 204  -,01 ,.003 ,012  -,03 

UL = 5.96 
EL - 8 8 7  ,8U5 . 8 0 2  ,836 .. 8-46 , 8 3 9  , 8 3 6  1.00 1.00 1.00 
EG , 004  -,03 - .00 -,05 -.00 -,02 - 0 0 1  - 0 0 0  -.02 -030  
ES , 1 0 8  - 1 8 8  . 162 - 2 1 4  , 1 6 7  , 184  - 1 7 7  - 0 0 0  , 0 1 7  - 0 0 3  

UL = 7.16 
EL - 9 3 5  ,922 - 9 1 9  -914 ,911  , 9 1 1  , 9 0 6  ,906 , 9 0 1  1,01 
EG , 010  - -02 - 0 0 1  - , O U  -.02 - 0 0 1  -,03 -.01 - 0 0 3  ,018 
ES , 0 5 5  ,094 - 0 8 7  ,129  , 1 1 3  , 0 9 4  - 1 2 8  - 1 0 8  , 131  -,03 

UL 8 - 3 5  
EL , 9 4 7  , 952  - 9 5 0  , 947  ,9U7 ,944 ,9U2 ,939 - 9 3 6  ,936 
EG , 034  -.03 -.01 -.OU -.01 -.03 , 0 3 9  - -05  - - 0 3  ,030 
ES , 0 1 9  ,078 , 0 6 2  , 092  - 0 6 Q  ,086  .OU9 , 1 0 8  - 0 9 2  ,034 --------------- -- P13B13 AB UG = 0,Q4 ---------------- 

U L  = 2.39 
EL - 5 3 1  ,542 - 5 5 5  - 5 6 5  ,974  ,971  -969 ,966 , 9 6 6  , 945  
EG -.01 -,01 , 0 2 1  , 029  , 0 1 3  ,014 , 0 0 5  - 0 1 5  - 0 2 4  ,018 
ES , 4 7 5  , 4 6 3  , 4 2 4  ,U06 , 0 1 3  , 0 1 5  , 0 2 6  -019  - 0 1 0  ,036 



Table 13 (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C U  INC5 INC6 INC7 INC8 INC9 I N C l O  ------------------------------------------- ---------------- 

----------------- P13B13 AB U G  = 0-44 ---------------- 
UL = 3 - 5 8  

EL , 7 2 0  - 7 3 7  , 7 5 1  , 737  , 7 2 0  1 -04  1 - 0 5  1 - 0 5  1 - 0 5  1-00  
EG -.02 -.03 -.01 -.02 , 015  ,003 -,,01 , 012  , 0 0 2  ,014 
ES - 3 0 2  - 2 8 9  , 2 5 8  -2'79 , 2 6 5  -,O4 - , 3 4  -.06 -.05 -,06 

UL = 4 - 7 7  
EL , 8 1 1  -843  - 8 2 7  ,808  , 8 0 8  ,789  - 9 3 7  , 9 9 5  1 - 0 0  ,997 
EG -.02 -,03 - 0 0 8  -,01 -.02 , 0 0 3  - 0 0 1  -001  - 0 0 9  ,100 
ES ,212  -190  , 1 6 6  ,200 , 2 1 0  , 2 0 7  , 0 2 1  , 0 0 5  - 0 0 1  - , I0  

UL = 5 - 9 6  
EL - 8 6 3  903  - 900 - 889 ,- 87h ,863 8.853 a874  , 9 8 9  ,992 
EG - 0 2 1  -.-(I3 - 0 0 0  -002  , 001  -,01 -.02 , 0 0 1  , 0 0 2  ,021 
ES - 1 1 6  - 1 3 0  - 1 0 4  9131 - 1 2 6  - 1 V S  ; 1 6 f l  -126  a009  -001  

UL = 7. 16 
EL - 9 1 6  -934  - 9 3 4  - 9 2 9  ,929 -929  - 9 2 9  - 9 2 9  , 9 2 7  , 908  
EG , 0 2 6  --01 - 0 0 1  - - 0 1  - 0 0 1  -,.01 . - -02  --02 - 0 0 1  -,01 
ES ,,058 - 0 7 4  - 0 7 4  ,079  , 0 4 9  ,079  ,. 059 , 088  ,081  ,098 --------------- -- P14C13 A B  UG = 0.93 ---------------- 

UL = 1 - 1 9  
EL , 4 3 9  - 4 2 0  - 4 0 4  -872  - 9 5 7  , 9 6 3  ,960 , 960  , 9 6 3  ,963  
EG , 060  - 0 3 2  - 0 8 2  ,, 029 , 0 2 5  ..035 , 026  , 0 2 5  ,034  ,046 
ES - 5 0 1  - 5 4 7  , 5 1 4  ,099 , 017  - 0 0 3  .01U ,015  , 0 0 3  -..01 

UL = 2.39 
EL - 5 4 2  .- 558 - 566 - 5 6 3  - 9 4 a  - 9 6 3  , 966  r 9 6 6  - 9 6 0  - 9 5 8  
EG - 0 0 5  -011  - 0 3 8  ,048 - 0 2 7  - 0 4 4  , 0 2 5  -034  , 0 2 5  ,056  
ES , 4 5 3  , 4 3 1  , 3 9 6  , 3 8 8  - 0 2 8  - , 01  , 0 1 0  ,001  , 015  -001  

UL = 3.58 
EL - 6 5 4  -712  -712  , 707  - 7 0 7  ,937  , 950  , 9 5 8  ..960 ,960 

: EG - 0 0 1  -,02 - 0 0 6  ,017  , 0 5 &  , 0 1 9  , 0 3 7  ,035  ,034  ,046 
ES ( -345  - 3 0 9  ,281  , 276  - 2 3 9  ,044  - 0 1 3  ,007  - 0 0 5  -,01 

UL = 4.77 
EL , 7 6 1  ,. 813  . 811 - 792  , 784  ,784 ,82U ,916  ,961  ,950 
EG -.02 -000  .O20 ,032 .014 ,019 .017  , 032  , 044  ,028  
ES . 255  186 .. 170 176 , 202  , 2 0 2  , 1 5 9  ,052 - - 0 0  ,022 

UL = 5 - 9 6  
EL - 8 5 1  -886  ,883  ..a75 , 8 7 0  - 8 7 0  - 8 7 0  , 864  , 8 8 3  ,936  
EG , 010  -900 - 0 1 8  ,010  , 0 1 1  a 0 2 0  - 0 1 0  ,002 , 027  ,030 
ES - 1 3 9  -116  - 0 9 9  ,115  , 1 2 0  , 1 1 0  .12fl , 1 3 4  , 0 9 0  - 0 3 4  

=ci------------ -- P15D13 AB UG = 1-77  ---------------- 
UL = 1.19 

EL , 4 8 9  - 4 2 3  . u 1 8  , 7 5 5  - 9 1 6  - 9 3 2  -935 , 935  , 930  ,927 
EG - 0 7 1  ,070 - 0 8 0  ,047  ,032  ,097 ,019  ,057  , 0 4 8  ,051 
ES , 4 7 9  ,507  ,502  ,198  ,052  -003 - 0 1 6  , 008  , 0 2 2  ,.022 

U L  = 2.39 
EL , 5 4 7  ,573  , 581  ,646  - 8 2 0  - 9 0 6  - 9 1 9  ,927  , 9 2 4  , 922  
EG , 0 1 7  , 0 3 7  - 0 2 7  , 0 7 3  , 0 7 5  , 0 6 3  .,042 , 05& - 0 5 9  ,062 
E S  . -436  , 390  , 393  - 2 8 1  , - I 0 5  - 0 3 1  - 0 3 9  , 0 1 5  , 017  .,016 



Table  1 3  ( c o n t i n u e a )  ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C Q  INCS INC6 IRC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- P15D13 AB . UG = 1-77 ---------------- 
'C' UL = 2 - 9 8  

EL , 5 6 8  - 6 4 3  - 6 6 1  ,714  ,784 , 8 8 5  , 8 9 6  ,932  , 9 4 3  ,943 
EG - 0 1 4  -045  - 0 5 2  ,.025 ,052 ,066 , 0 3 5  ,039 , 0 6 5  ,059 

.'i ES - 4 1 8  - 3 1 1  287 - 2 6 1  ,- 164 , 0 4 9  ,059  - 0 2 9  -..01 -,00 
UL = 3 - 5 0  

1 EL , 6 4 4  -702  - 7 0 7  - 7 3 3  , 7 4 3  , 7 7 5  , 8 5 3  , 898  , 9 2 9  ,940 
EG - 0 0 2  -018  -026  -032  ,049  ,054  , 052  ,044  - 0 4 9  ,089 
ES - 354 - 281 - 2 6 7  - 2 3 5  , 2 0 8  , 1 7 1  , 0 9 5  - 0 5 8  - 0 2 2  -,03 

UL = 4.77 
EL - 7 7 0  -836 - 8 1 7  - 8 1 5  , 8 1 7  , 8 1 5  , 8 3 6  , 875  - 9 2 2  , 935  

. EG - 0 0 2  -006  - 0 1 9  - 0 3 8  , 037  , 0 2 8  .,035 ,038 . -050  ,050 
ES , 2 4 7  -158  -164  ,148  - 1 4 5  - 1 5 7  , 130  ,087  - 0 2 9  ,015  -- ------------ -- P16E13 AB U G  = 3- 51 ---------------- 

UL = 1- 19  
EL - 4 5 1  - 4 4 8  ,549  ,717  -772  - 8 5 2  - 8 7 9  , 893  - 8 9 6  ,898  . .  .. 
EG , 0 7 1  -104  - 0 6 0  , 0 8 1  - 1 0 1  , 0 8 1  , 0 6 7  ,092 , 1 2 0  , , I35 
ES , 4 7 8  -449  ,391  ,202 - 1 2 7  ,-068 , 354  , 015  - ,02 -..03 

U L  = 2.39 
EL , 5 2 7  ,605  - 6 3 2  , 7 2 0  , 742  , 796  , 833  ,868  , 8 7 9  ,890 
EG -.01 -004  - 0 2 8  -081 - 0 6 8  -099  , 1 1 3  - 0 7 7  , 094  ,.I27 

4. ES , 4 7 9  - 3 9 1  - 3 4 0  , 1 9 9  - 1 9 0  ,106  , 0 5 3  ,055  .,027 -,02 
U- UL = 2-98  . . 

EL - 5 9 0  -646 - 6 4 9  ,691 ,729  - 7 6 3  - 8 3 3  - 8 3 8  , 8 6 4  , 875  . ,. 

EG , 0 1 1  - 0 1 7  -.02 , . I13 , 0 9 8  , 1 1 3  , 0 6 9  ,091  . , I24  ,079 . ... 
r 

ES - 3 9 9  -337  -373  - 1 9 5  , 173  , 1 2 3  - 1 2 8  - 0 7 1  , 0 1 1 . , 0 4 6  
U L  = 3 - 5 8  

EL - 6 5 7  ,-705 -697  - 7 1 5  - 7 4 5  , 7 6 3  , 7 9 8 ' , 8 2 2  - 8 5 6  ,872  
EG -.-01 - 0 4 5  , 0 7 5  , 081  , 0 8 6  .,104 , 0 8 0  ,093  , 097  ,119 
ES , 3 5 6  ,250  , 2 2 8  , 2 0 3  , 1 6 9  , 1 3 3  , 1 2 2  ,.085 ,046 ,008 

UL = 4 - 7 7  
EL .760 .- 815 . 810 , 7 9 7  ,704  , 786  , 7 8 9  -7YY ,799 ,815 
EG -.03 ,066 ,076 ,069  -070  - 0 7 1  , 110  - 0 7 8  , 097  ,108  
ES , 2 6 8  -119  . 114 - 134  - 1 4 3  ., 142  - 1 0 1  , 123  , 104  .,077 ----------------- P17F13 AB t'JG = 5, 27 ---------------- 

U L  = 1 - 1 9  
EL - 4 6 4  ,.436 , 580  - 6 6 8  - 7 2 2  , 768  , 812  , 8 2 5  - 8 3 8  ,838  
EG - 1 2 1  , 105  - 0 8 3  - 0 9 8  , 1 6 5  - 1 4 2  , 1 1 7  ,121 , 129  ,175 
ES - 4 1 5  -459  .337 ,234 , 1 1 3  .090 , 3 7 2  ,054  - 0 3 4  -,01 

UL = 2-39  
EL ,0588 -601  - 6 2 7  - 6 6 0  ,696  ,,744 , 7 7 5  ,795 -813  ,831 
EG - 0 5 0  ,080 ,067 .,118 , 113  - 1 2 6  - 1 5 1  , 126  , 1 1 3  ,185  
ES , 3 6 2  - 3 1 9  - 3 0 7  . , 2 2 2  - 1 9 2  - 1 3 0  ,074  ,079 - 0 7 3  -002  

UL = 2.98 
EL , 6 6 0  - 6 6 5  , 6 6 8  - 6 7 8  - 7 0 1  - 7 1 3  ,746 ,774 , 7 9 2  , 815  
EG - - 0 1  , 0 6 1  - 0 7 9  , 1 2 5  , 102  , 1 2 1  , 127  ,,110 , 1 2 6 ' , 1 3 8  
ES - 3 5 3  -274  -253  - 1 9 8  - 1 9 7  - 1 6 6  - 1 2 7  -116  ,082.,.047 



Tab le  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 I N C T  INC8 INC9 I N C l O  ----------------------------------------------------------- 

--------------- -- P17P13 AB U G  = 5 - 2 7  ------ - ------- -- 
UL = 3.58 

EL ,0644 -710  - 7 1 0  -700  - 7 0 7  - 7 2 0  , 740  ,756 ,776  -784 
EG , 0 0 2  - 1 3 9  - 0 5 4  , 1 2 1  - 1 3 0  , 1 1 0  - 1 0 8  ,141 - 1 1 0  -143  
E S  , 3 5 4  -151  - 2 3 6  -179  ..I63 , 170  - 1 5 2  . , l o 3  - 1 1 4  - 0 7 3  

UL = 4 - 1 8  
EL , 7 6 4  , 760  - 7 3 6  - 7 3 6  - 7 2 6  , 734  - 7 3 4  .,751 - 7 5 6  ,766 
EG - 0 2 3  -083  - 0 9 7  ,097 - 1 3 6  , 1 2 8  - 1 1 9  - 1 2 3  - 1 2 2  -146  
ES , 2 1 3  , 1 5 3  . 167 - 167 . 138  , 1 3 9  , 148  .. 126 -122  -088  

UL = 4.77 
EL - 8 3 2  , 8 2 7  - 7 9 4  - 7 7 4  , 7 6 3  , 759  - 7 5  1  ,7Uu , 7 4 9  -741 
EG - 0 5 2  -092 -079  -138  - 1 3 0  , 114  - 0 9 7  ,096  , 1 6 1  ,159 
ES , 1 1 6  -080 , 12'1 - 0 0 0  - 1 0 1  , 1 3 7  , 1 5 2  - 1 6 1  - 0 9 0  ,099 --------------- -- P22G13 AB UG = 7 - 0 9  ---------------- 

UL = 1.19 
EL - 4 2 6  ,426 - 5 6 3  - 6 7 6  - 7 2 0  - 7 6 1  - 8 3 2  - 8 1 6  - 8 3 0  ,827 
EG , 1 4 0  -126  - 0 7 6  , 097  , , I75  , 1 4 3  , 1 1 8  -151  , 1 6 7  ,176 
ES - 4 3 4  -448  - 3 6 0  -227  - 1 0 5  - 0 9 6  - 0 3 0  , 0 3 3  - 0 0 3  -,00 

UL = 1 - 7 9  
EL ,464  -499 - 6 0 0  - 6 5 6  -685 , 7 2 3  , 7 6 8  - 7 7 1  - 7 9 5  ,.819 
EG , -082 . -077 - 108 , 147  , 1 2 4  , 1 5 8  - 1 7 2  -139  - 1 8 2  ,177 
ES - 4 5 4  ,424 -292  - 1 9 7  - 1 9 1  - 1 1 9  , 050  - 0 9 1  , 0 2 3  .,004 

UL = 2-39  
EL - 5 3 2  -568  - 6 2 9  -642  -684  - 7 1 8  , 7 3 7  - 7 6 1  , 779  ,797 
EG ,.059 ,09U - 104 - 1 3 0  - 1 Q 3  . , I01  , 2 3 6  ,. 140  , 100  ,231 
ES - 4 1 0  , 3 3 7  , 2 6 7  , 2 2 8  , 1 7 3  , 1 8 1  - 0 5 7  ,099  ,121  -003 

UL = 2.98 
EL - 5 8 4  , 6 3 1  - 647 , 6 6 5  - 6 8 6  , 7 0 7  , 7 2 8  .,749 ..764 ,775 
EG - 0 6 4  ,123 - 0 7 3  ,136'  , 1 0 5  , 1 4 1  - 1 6 8  ..I61 - 1 5 9  ,184 
ES - 3 5 2  - 2 4 7  - 2 8 0  , 199  , 2 0 9  ,- 152  , 1 0 4  ., 090 - 0 7 7  .,041 

UL = 3 - 5 8  
EL - 6 8 6  -686  - 6 9 1  -701  ,701  - 7 0 1  , 7 0 6  - 7 2 7  , 740  ,745 
EG - 0 7 4  - 1 1 4  - 1 2 3  , 1 1 2  , 1 1 2  , 1 5 2  , 1 7 2  ,136 ,181  ,189 
E S  - 2 4 0  ,200  -186  - 1 8 7  ,187  , 1 4 7  , 1 2 2  , 1 3 7  ..079 ,066 



Table  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 INZ7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- P23H13 AB U G  = 8-06 -------- -------- 
UL = 2.39 

EL , 5 7 6  - 5 7 9  - 6 1 2  4.645 , 6 6 5  - 6 7 8  , 706  ,726 ,744  ,744 
EG , 052  -102 - 1 3 5  - 1 5 8  , 1 5 5  - 1 8 4  , 1 3 3  ,164  - 2 3 7  ,229  
ES , 3 7 2  - 3 1 9  - 2 5 3  , 1 9 7  , 1 8 0  , 1 3 8  -162  o110 ,019  ,028 

UL = 2-98  
EL , 6 3 3  -628  ,622  - 6 4 3  - 6 5 6  - 6 6 8  , 6 9 6  ,702 - 7 1 2  -638  
EG , 0 5 6  - 1 3 2  . 143  - 1 4 0  , 1 6 6  - 1 7 6  , 1 7 5  168 , 167  -255  
ES , 3 1 1  ,240  - 2 3 5  ,218  ,179  - 1 5 6  , 1 3 9  ,130 , 1 2 2  ,107  

UL = 3.58 
EL , 7 1 8  -700  - 6 8 5  , 672  , 67u  - 6 8 5  , 6 9 5  ,705  - 7 2 3  ,721 
EG , 095  -121 - 0 7 7  - 1 5 4  - 1 4 4  , 1 8 3  , 2 3 3  , 2 0 5  , 1 8 4  ,212 
ES - 1 8 7  ,179 , 2 3 9  ,174  , 1 8 2  - 1 3 2  , 1 3 2  -090  , 0 9 3  ,067 

UL = 4.77 
EL - 8 0 1  ,789  - 7 5 9  ,781 ,734  .716 , 7 1 9  - 7 0 4  , 6 9 2  ,682 
EG , 0 8 3  ,108 . 141 .. 137  , 1 3 5  - 1 8 8  - 1 9 9  - 1 6 8  - 1 7 0  -228  
ES , 116  -104  -101  ,082  , 131  ,096  - 0 3 2  ,128  , 1 3 9  -090 ----------------- P24113 AB U G  = 1 0 - 8 8  ---------------- 

UL = 1 - 1 9  
EL - 4 1 8  , 431  . 524 - 5 8 2  , 6 1 0  , 622  , 6 4 0  - 6 7 0  , 7 8 8  -725 
EG , 1 2 8  -134  - 1 8 6  ,177 ,126 , 222  , 2 2 1  - 1 6 4  , 2 5 9  -301  c i  ES , 4 5 4  ,435 - 2 9 0  -241  - 2 6 5  , 156  , 1 3 9  -166  - 0 0 5  -,03 

UL = 1.79 
EL , 4 9 0  ,,515 , 558  ,619 ,644  - 6 7 2  , 634  ,720 - 7 2 5  ,722  

- EG , 1 5 6  .1U0 - 0 7 7  , 1 5 3  - 1 9 6  , 214  - 1 1 7  -1U7 , 3 2 5  ,302 
ES , 354  - 3 4 5  - 3 6 5  - 2 2 9  - 1 6 0  , 114  - 1 9 9  ,134  - 0 0 5  -002 

UL = 2.39 
EL , 5 2 4  , 564 - 602 , 6 3 2  , 6 3 7  , 6 6 5  , 6 8 3  ,695  , 700  ,710 
EG , 2 0 3  - 1 3 3  - 0 7 0  ,207 , 1 3 1  - 2 4 4  - 1 3 5  ,207 , 187  -274  
ES , 2 7 3  , 3 0 3  - 3 2 8  . . I61 , 2 3 2  - 0 9 1  , 132  ,098  ,112  -016 

UL = 2.98 
EL - 6 2 7  ,608  - 6 2 7  , 633  - 6 4 8  -645 - 6 6 5  - 6 6 5  , 6 8 8  - 6 8 5  
EG - 109 - 1 1 7  , 123  - 1 6 9  , 1 6 7  . I 8 0  , 2 0 7  ,-249 , 2 1 7  ,228 
ES , 2 6 3  -276 - 2 4 9  - 1 9 8  , 1 8 5  - 1 7 5  . I 2 8  ,086 - 0 9 5  ,087  

UL = 3 - 5 8  
EL ,.660 ,660 - 6 6 3  - 6 5 7  , 660  - 6 6 0  - 6 6 3  , 6 6 5  , 6 8 5  , 678  
EG , IOU . 165 . 146 , 166 ,.203 - 1 7 7  - 1 5 9  - 1 7 4  , 1 8 0  ,309 
ES - 2 3 6  -175  - 1 9 2  , 177  - 1 3 7  - 1 6 3  - 1 5 9  , 161  - 1 3 5  , 014  

UL = 4-77  
EL , 7 5 1  ,749 - 7 3 6  , 7 3 2  -71U , 6 9 5  , 692  , 685  , 6 8 5  ,665 
EG , 1 2 9  ,170 - 1 6 3  ,192  - 1 5 7  , 2 1 1  - 1 3 3  ,190  , 2 2 7  ,231  
ES , 1 1 9  -081 -101  ,077  , 129  , 095  - 1 1 5  - 1 2 6  - 0 8 8  -104  ----------------- P25J13  AB U G  = 12-38  ---------------- 

UL = 1 - 1 9  
EL , 4 1 6  ,460 - 5 5 5  - 5 9 9  , 6 2 6  - 6 4 1  - 6 6 5  ,689 , 6 9 7  -697 
EG - 1 2 9  -111 - 0 9 7  ,.212 - 2 1 7  - 2 1 9  , 216  -179  , 2 5 4  ,356  
ES '-456 , 423  348 - 1 8 9  , 1 5 7  , 141  -089  ,131 , 0 4 9  -,05 



Table 13 . (cont inued)  ----------------------------------------------------------- 
I N C l  I N C 2  I N C 3  I N C 4  I N C S  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  
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Table 1 3  ( cont inue3)  ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C O  INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- P15C16 I N  U G  = 0.24 ---------------- 

UL = 5- 8 7  
EL - 7 7 7  , 8 1 1  8 1 3  a 826 , 8 2 9  , 8 4 6  970 ,989  ,991  -991 
EG - 1 0 8  ,008 - 0 0 0  -001  - 0 0 1  , 0 0 2  - 0 3 1  - 0 0 2  , 0 1 2  ,013  
ES , 1 1 5  -181  - 1 9 0  -179  - 1 7 7  - 1 5 2  - 0 3 6  ,009  - 0 0 0  -001  

UL = 6.60 
EL - 8 2 3  -849  , 8 2 9  -834  - 8 5 5  - 8 5 9  , 8 7 4  ,979 , 9 7 7  - 9 8 7  
EG a 0 7 0  a 0 0 2  005  ,004  - 0 0 1  - 0 0 0  - -02  014 ,004  ,014 
E S  , 1 0 7  -149  ,166  -162  - 1 5 5  - 1 4 0  , 199  -007  ,020  -,00 

UL = 7.34 
EL , 8 4 7  ,849 - 8 7 0  ,861 , 880  , 8 7 8  - 8 7 6  , 8 9 3  , 9 7 3  - 9 8 1  
Eti 119 , 0 1 3  - 0 0 0  , 000  - 0 0 0  - 0 3  * 0 0 8  -001  ,OQh ,015 
ES , 0 3 4  - 1 3 9  . 131 , 1 3 9  , 1 2 3  - 1 5 6  , 116  ,112 , 0 2 3  -004 ----------------- P16D16 I N  UG P 0-44  -- -------------- 

UL = 2- 20 
EL - 4 7 2  - 5 0 3  - 5 6 1  -990  1 - 0 0  1 - 0 0  - 9 9 7  , 9 9 5  , 9 9 5  ,992  
EG , 0 0 7  ,-002 - 0 1 4  , 002  , 0 1 1  , 0 1 1  ,011  ,001 , 001  -025  
ES - 5 2 1  -495  ,424  ,009 - 0 0 1  -001  -001  ,004 , 0 0 4  -002 

UL = 2 - 9 4  
EL - 5 5 9  ,589 - 637  ,910 , 9 8 0  , 9 9 0  ,992  ,990 , 9 8 5  ,987 
EG , 0 1 5  -010  -.02 - 0 0 1  - 0 2 4  ,012  - 0 1 2  -002  - 0 0 2  ,014 
ES , 4 2 6  -401  , 3 8 2  - 0 9 8  - 0 0 0  - 0 0 0  -,00 , 008  , 0 1 3  -000  

UL = 3.67 
EL - 6 2 6  - 6 5 5  - 6 4 5  -682  ,924  , 973  - 9 9 3  ,0983 , 9 8 8  - 9 8 5  
EG - 0 3 6  s - O O O  a 0 1 2  - 0 0 6  , 0 3 3  - 0 0 4  , 0 0 3  ,003  - 0 1 2  ,014 
ES - 3 3 8  -345  , 3 4 3  -311  - 0 4 3  , 023  , 3 1 5  , 015  , 0 0 0  ,000  

I .  = 4.40 
EL - 6 8 6  -721  , 7 1 9  ,721 - 7 2 8  , 703  , 9 1 4  ,963 , Y I U  ,978 
EG , -069  -000 - 0 1 1  , 0 1 1  , 0 1 0  , 0 2 3  , 0 1 3  ,016  ,005  -016 
ES , 2 4 4  - 2 7 9  - 2 7 0  , 268  , 2 6 2  , 1 9 5  , 0 7 3  -021  , 0 2 5  ,007 

UL = 5.14 
EL , 7 4 8  ,.805 , 810 , 7 8 1  , 7 8 4  ,84U , 9 3 3  ,981 , 9 7 8  ,976 
EG , 0 7 0 , 0 1 9  - 0 0 8 - - 0 1  .001 - 0 0 3 , 0 2 1  ,.003 . 003 , . 016  
ES , 182  - 1 7 5  , 182  ,228 - 2 1 5  , 1 5 3  ,OU6 -016  , 0 1 8  ,008 

UL = 5,.87 
EL , 7 8 5  ,844 - 8 2 1  ,828 ,.828 ,837  , 8 7 3  , 974  , 9 7 6  - 9 7 6  
EG , 0 7 5  - 0 0 3  , 006 , 016  -,O1 - ,01 ,009  ,015  -014  ,016 
ES , 1 3 9  -153  - 1 7 3  ,156 - 1 7 8  ,170  , 1 1 8  , 011  - 0 0 9  , 008  

UL = 6 - 6 0  
EL , 8 1 8  ,859 , 8 3 8  ,841 ,836  -859  - 9 5 9  , 894  , 9 6 8  ,,972 
EG ,- 1 3 6  - 0 2 2  - 0 1 4  , 003  , 004  - ,01 , 011  - 0 0 1  - 0 1 6  -016 
ES - 0 4 8  - 1 1 9  . 147 , 156  , 160  , 151  , 130  ,111  , 0 1 7  ,011 

UL = 7 - 3 4  
EL , 8 3 6  ,8U8 - 8 5 7  , 8 6 1  , 8 7 3  , 8 7 0  , 868  -880  ,902  ,975 
EG ,131 - 0 2 3  ,011  ,021 - 0 0 9  -000  ,010  - 0 0 1  - 0 1 5  ,004 
ES - 0 3 3  ,129  . 132 - 1 1 7  - 1 1 8  - 1 3 1  , 1 2 2  ,134 - 0 8 3  ,021 

UL = 2- 20 
EL a 4 6 5  -604 - 7 9 8  -897 - 9 3 3  ,935  - 9 3 8  , 9 5 3  - 9 5 3  ,946  
EG , 0 2 9  ,008  , 0 1 0  ,016  , 010  , 010  , 0 1 9  ,039 , 0 1 8  ,032 
ES - 506  388 192 - 088 - 057 - 0 5 5  , 033  ,008  - 0 2 9  ,021 



T a b l e  1 3  (continued) 
---i------------------------------------------------------- 

I N C l  INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- P17E16 I N  UG = 0.88 ---------------- 
%. UL = 2.94 

EL , 573  -707  - 7 8 9  ,,871 - 9 0 4  , 9 1 3  - 9 1 6  , 922  - 9 2 7  ,929 
EG , 0 1 2  , 0 1 3  , 0 1 1  , 020  , 0 0 4  , 024  , 0 1 3  ,023  .,022 ,023 
ES , 4 1 4  ,280 , 200  ,109 , 091  , 063  , 371  , 0 5 5  , 0 5 1  ,048 

.- UL = 3.67 
EL . ,628 ,672 ,753  ,810  - 8 0 5  , 8 5 1  , 834  ,910  , 930  (-934 
EG , 0 1 5  -029  , 0 2 7  ,019  - 0 3 0  , 0 2 3  , 028  ,024 - 0 2 1  ,034 
ES - 3 5 7  ,299  -220  -172  , 165  - 1 2 6  , 0 9 8  , 065  , 0 4 9  -031  

UL = 4.40 
EL , 7 5 0 ,  ,820 .. 828 , 8 4 6  , 8 4 6  , 848  , 8 6 3  ,870  , 9 0 0  ,907 
EG - 0 4 9  - -00 . . 016  -034  -024  - 0 1 3  - 0 4 2  -020  , 0 2 6  ,026 
ES - 2 0 1  - 1 8 5  . 156 ,120 ..I31 . ' I39 , 0 9 5  ,110 - 0 7 4  ,067 

UL = 5 - 1 4  
EL - 8 0 1  - 8 2 3  - 8 2 1  , 819  , 816  , 819  , 851  , 8 7 3  , 916  -905 
EG - 0 7 3  ,017 - 0 2 7  ,.028 ,028  - 0 3 8  ,OU4 ,030 ,,013 ,027  
ES , 126  - 161 . 152 , ' I54 . 155 , 1 4 3  ,1.05 ..097 ,071  ,068 

UL = 5 - 8 7  
EL , 8 1 2  , 8 2 3  , 8 2 5  , 8 2 3  , 8 1 2  , 8 2 7  , 8 2 7  ,880  , 9 1 7  ,925 
EG - 0 9 2  ,048 ,006 ,048 -018  ,027  , 0 2 7  -029  , 0 3 4  ,036 
ES , 0 9 6  ,129 . 170 , 129  ,. 170 , 1 4 7  ,, 1 4 7  ,091  - 0 4 9  ,039 

UL = 6 - 6 0  
EL - 85.2 , 8 3 8  , 8 3 3  , 8 3 3  , 835 , 8 2 9  , 8 4 0  ,854  , 892  ,924 
EG , 097  -036 - 0 1 5  ,047  ,.036 ,026 , 0 1 4  , 0 3 3  , 0 1 7  ,024 
ES - 0 5 1  - 127 . 152 , 120  , 1 2 9  ,145  ,1B6 , , I13 ,091  ,052 ----------------- P18F16 I N  UG = 1 - 3 3  ---------------- 

UL = 1.47 
EL , 4 3 0  , 470  849 , 9 1 5  , 9 3 5  , 932  , 940  ,945  ,0942 ,940 
EG - 0 6 6  -050  -002  , 0 1 3  ..031 , 042  , 0 4 1  ,.019 - 0 6 2  ..033 
ES - 5 0 4  , 4 8 1  , 1 4 9  + 0 7 2  ,03U ,,026 , 019  + 0 3 6  - .00 ,027 

UL = 2-20 
EL , 4 7 1  .632 - 8 1 4  - 8 8 0  , 8 9 5  , 9 0 7  - 9 2 2  ,929  ,929  ,.926 
EG , 0 2 8  .,025 , 0 1 8  ,008  , 027  ,046  ,OUh ,,021 ,053 ,,060 
E S  , 5 0 1  - 3 4 3  :I68 -112 .,079 , 047  , 0 3 5  ,,050 , 0 1 8  ,014 

UL = 2-94  
EL - 5 9 2  ,831 ,863  '-866 , 873  - 8 7 8  , 8 9 7  ,910  , 9 2 2  (-922 
EG , 0 2 0  , 005  .. 010 , 021  , 009  , 0 2 9  ,.026 ,024 ,044  ,048 
ES , 3 8 8  ,164 -127  ,114  , 118  , 0 9 3  - 0 7 6  ,066 .,034 ,030 

UL = 3-67  
EL , 7 2 7  -829  , 8 4 8  ,843  ,838  , 841  , 8 6 2  ,. 869 - 8 9 1  ,895 
EG , 0 2 1  ,0016 - 0 0 2  ,024  , 0 2 5  ,035  , 032  ,020 , 0 4 9  -052 
ES , 2 5 2  , 1 5 5  . 150 ,133 , 137 ,124  .,.I06 ,111 , 061  ..052 

UL = 4.40 
EL , 7 8 0  ;850 813  , 817  , 824  , 8 3 1  , 8 3 4  m 850 ,862  ,867 
E G '  , 0 5 5  ,012 - 0 1 8  ,060  - 0 3 8  -036  - 0 3 6  , 055  - 0 5 3  ,,045 
ES 1 6 5  m 137 169 1 2 3  0 138 132  , 130  ,m095 , 0 8 5  ,089 

UL = 5 - 1 4  
EL , , 8 1 8  , 8 3 1  , 8 2 7  , 824  , 8 1 5  , ,831 , 8 4 3  ,852  , 861  ,868 
EG - 0 8 1  ,026 - 0 1 6  ,059 ,050 ,026 . 0 5 6  ,054  , 0 7 4  ,044 
ES , 1 0 1  , 1 4 3  , 1 5 7 . , 1 1 7 - 1 3 5  , 1 4 3  0.101 ,093  ,064 ,087 



Table 1 3  ( c o n t i n u e 3 )  ----------------------------------------------------------- 
I N C l  INC2 INC3 ' I N C ~  INCS INC6 INC7 INC8 INC9 I W C l O  ----------------------------------------------------------- 

----------------- P19G16 I N  U G  = 1,-77 ---------------- 
UL = 1 - 4 7  

EL , 4 4 0  - 533  - 831  , 8 4 3  , 874  ,894  .. 901 ,910  , 9 0 3  ,901 
EG - 0 5 4  -061  , 015  , 035  , 040  , 048  - 0 5 8  ,056 , 0 5 7  -064  
ES , 5 0 6  ,406  . 153  , 1 2 3  , 0 8 5  , 0 5 8  , 041  ..034 ,039  ..035 

UL = 2-20  
.. EL - 536  ,778  - 800 829 , 8 3 6  , 8 4 9  . -867 - 8 7 8  , 8 8 9  ,896 

EG , 0 3 9  -023  , 031  -016  -036  ,076 , 031  , 040  - 0 9 1  ,052 
ES , 4 2 5  a199 , 1 6 9  ,155  , 129  ,075  , 1 0 2  - 0 8 2  ,.020 ,052 

[IT. = 2-94  
EL - 7 0 9  -800  ,811  ,802 - 8 1 9  a 8 3 9  - 8 5 7  - 8 6 3  , 8 7 7  .-881 
EG (-034 ..031 - 0 1 8  ,041  , 0 2 8  -056  , 0 3 3  , 053  ,072  ,055 
ES - 2 5 7  , 1 7 0  ,171  ,157 , 1 5 3  ,104 , 111  - 0 8 4  , 0 5 1  ,064 

i iL  = 3-67 
EL , 7 4 3  -815  - 800 - 807 -820  , 8 3 5  - 8 1 6  , 8 6 1  , 8 5 7  ,872  
EG , 0 2 9  - 0 2 8  , 0 3 1  , 051  ,0U9 ,036 , 055  ..053 ,064 ,068 
E S  - 2 2 8  -156  , 1 6 9  - 1 4 3  - 1 3 2  ,129 - 0 3 9  .,086 , 079  .,060 

UL = 4.40 
EL - 7 9 4  -848  - 8 1 6  -812  , 810  , 816  - 829 , 831  , 8 3 3  - 8 3 8  
EG , 0 5 3  -034  - 039 ,.061 , 050  - 060 , 0 4 7  , 068  - 0 6 8  ,085 
ES - 1 5 3  -118  , 1 4 5  -128  - 1 4 0  ,124  , 124  , 101  - 0 9 9  -077  

UL = 5.14 
EL .,849 ,843 , 824  -822 - 8 1 9  , 817  - 8 0 9  , 8 1 3  - 8 1 3  ,826 
EG - 108 - 0 4 5  - 038 ,-070 , 0 5 9  ,049  - 0 6 1  ,060 ,092  ,063 
ES , 0 4 3  -112 , 1 3 9  -109  ,121  -134  - 1 3 0  , 1 2 7  - 0 9 5  ..I11 ----------------- P20H16 I N  UG = 2-21  ---------------- 

UL = 0 - 7 3  
EL - 4 6 7  -460  - 8 5 9  ,905 ,921  ,934 , 9 3 6  ,934  ..931 ,921  
EG , 0 9 1  , 104 , 0 2 2  - 0 1 5  , 044  , 042  " 0 6 3  ,,053 - 0 7 4  ,073 
ES ,-SO2 -436  - 1 1 9  ,080 - 0 3 5  , 0 2 5  , 0 0 1  , 014  - ,01 ,007 

U L  = 1.47 
EL - 4 4 9  - 6 4 0  - 7 9 9  ,826 - 8 5 8  .875  , 890  , 897  -89.7 ,900  
EG , 0 8 5  ,0115 - 0 4 1  ,027  ,. 0 4 3  , 062  ,. 049 , 0 5 8  ,090  ,06B 
ES - 4 6 7  ,316 - 1 6 0  - 1 4 7  ,099 - 0 6 3  - 0 6 2  - 0 4 5  , 0 1 3  ,037 

UL = 2.20 
EL ..496 ,740  - 7 9 0  ,807 ,824 , 8 4 3  , 8 5 3  ;870 - 8 7 5  ,882  
EG , 0 6 7  ..008 - 0 4 3  , 051  ,Oli8 ,066  ,076 -041  - 0 8 3  ,067 
ES -437 . . 252  - 1 6 7  -142  - 1 2 8  ,090 , 0 7 1  -089  , 0 4 3  ,052 

UL = 2 - 9 4  
EL , 7 0 5  -770  - 7 8 4  , 805  , 8 1 0  , 8 2 2  , 8 3 6  - 8 5 3  , 8 6 0  ,862 
EG - 0 0 3  ,046 ,044  ,040 - 0 6 1  ,059 - 0 Q 6  , 065  - 0 7 4  ,082 
ES -292  -184  - 1 7 2  ,154 ,129  ,119 , 1 1 8  - 0 8 2  - 0 6 6  ,056 

UL = 3,.67 
EL - 8 0 7  ,804 , 7 9 7  -800  - 7 8 6  - 8 0 2  , 8 1 6  - 8 2 3  -832 -830  
EG , 030  -030  , 0 4 2  , 052  ,054  ,052  ,071  ,070 ,079  ,075 
ES - 1 6 4  ,166 , 1 6 1  ,149 - 1 6 0  , 147  , 1 1 4  , 1 0 8  - 0 8 9  ,,096 

UL = 4 - 4 0  
EL - 8 2 3  -825  - 8 0 4  ,790  , 781  , 788  , 7 9 5  ,809 , 7 9 7  ,800 
EG ,070  ,059 , 0 5 1  - 0 7 5  , 076  ,075  , 053  ,082 , 0 8 4  ,079 
ES , 1 0 8  - 1 1 6  . 115  , 135  , 1 4 3  1 3 7  - 1 5 2  ,109  , 1 1 9  ,121 



T a b l e  13 (continued) ----------------------------------------------------------- 
I N C ~  INC2 INC3 -1NC4 INCS INC6 I N C l  INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- P21116 I N  UG = 2-65  ---------------- 

UL = 0.73 
EL - 4 1 6  ,481 - 7 9 3  -840  -856  -867  ,881  ,879 - 8 8 8  ,885 
EG , 090  ..090 , 0 5 3  ,046 ,054 - 0 7 3  - 0 7 1  ,072 - 1 1 3  -078 
ES ,495  ,429 -154  ,114 -090  ,059 -0'18 ,050 ,000 ,036 

UL = 1.47 
EL - 4 6 8  ,666 - 7 7 5  -813  - 8 3 7  ,851 -860  ,871 - 8 7 5  ,878 
EG - 0 7 1  ,-030 , 045 - 0 8 2  ,046  ,076 ,075  ,052 -104  -079 
ES -461  -304 ,180  -105  -116  - 0 7 3  ,066 -078  - 0 2 1  ,043 

UL = 2.20 
EL ..581 -748  -764  ,.788 ,812 ,826  - 8 3 7  ,848 -854  ,850 
EG - 0 3 3  ., 039 ,047 ,075 ,061 -080  - 0 5 7  - 076 - 0 8 6  -071 
ES - 3 8 7  ,213 -189  -137  ,127 - 0 9 5  ,096  .076 . ,060  -079 

UL = 2.94 
EL - 7 0 9  ,768 ,777 ,792 ,799 ,810 ,821  - 8 3 6  - 8 3 4  ,842 
EG , 0 2 3  ,057  - 0 4 5  ,074 ,063  ,072  ,070 -078  -089  ,073 
ES - 2 6 8  -175 -178  ,134 -139  ,119 ,113 ,086 - 0 7 7  ,085 

UL = 3.67 
EL - 8 2 0  -807  ,791 -785  -796 ,789 ,832  - 8 1 1  - 8 1 7  ,828 
EG , 0 2 8  .,061 - 0 5 3  .. 075 ,, 053 ,075  ,083  ,061 -11 3  ,075 
ES - 1 5 3  -132 - 1 5 5  -140 ,152 -136  ,115  ,128  - 0 7 0  -097  ----------------- P22J16 'IN r.' U G  = 3-09  ------' --------- 

UL = 0 - 7 3  
EL ,449  ,564 - 8 0 8  ,838 ,865  ,8.72...885 ,885  ,889  ,887 
EG -106  ,088 ,030 ,057 , 0 5 2 ' , 0 8 3  - 0 8 1  ,071  - 1 1 2  -066 

?- ES - 4 4 5  - 3 4 8  . 163 - 1 0 5  - 082 ,0Q5  ,034 ,044 - ,00 ,OU7 
UL = 1.47 

EL , 4 8 2  ,746 - 7 8 3  ,809 ,829  .. 846 , 8 5 5  ,86U ,868  ,873 
EG - 0 5 8  ,050 ,054 -072 -047  ,087 ,096 ,063  - 0 9 4  ,104 
ES ,'US9 - 2 0 5  ..I63 ,119 ,124 - 0 6 6  ,OU8 ,073  -037  -023  

UL = 2.20 
EL , 5 8 9  ,751 -766  -788 -803 ,818  ..835 - 8 5 3  - 8 4 8  ,857 
EG -0.31 -059 - 0 5 7  .06U ,094  , 0 8 1  ,068 ,076 -087  ,107.  
ES - 3 8 0  .,I90 ,177 -148  . . I03 -101  ,097  -072  ,065  ,036 

UL = 2-94 
EL - 7 4 8  ,776 - 7 6 9  ,791 ,788 ,808 ,821  ,827  ..a33 ,829 
EG - 0 3 9  ,066 - 0 4 6  ,064  ,064 ,061  ,102 ,080 ,089 .-I 11 
ES , 2 1 3  -158  . 185 ,145  , 1 4 7  ,131  ,078  ,094 - 0 7 8  .-060 --------------- -- P23K16 I N  U G  = 3-51  ----' ------------ 

UL = 0.073 
EL , 407  ,571 -764 ,812 -8U6 -858  ,850 ,867 - 8 7 5  ,870 
EG , 1 0 2  -066  .047  ..082 ,055 ,075  ,07U ,08b ,125  ,893 
ES - 4 9 1  ,363 ,189 ,106 -099  ,067 - 3 5 5  ,049 ,000  -038 

UL = 1,. 47 
.EL ,499 ,702 - 7 4 5  -787  -801 ,823  ,837  ,849 - 8 4 9  , , a44  
EG , 077  ,046 - 0 6 0  - 0 7 5  - 0 7 3  ,091 ..089 ,076 -087  -121 
E S  - 4 2 4  ,252 - 1 9 5  ,138 ,126 ,087  ,075  ,075 - 0 6 5  -035 



Table 1 3  ( c o n t i n u e 3 )  ----------------------------------------------------------- 
I N C l  I N C Z  I N C 3  I N C U  I N C S  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  



T a b l e  13 (continued) ----------------------------------------------------------- 
INC1 fNC2 INC3 INC4 INC5 INC6 I N C 7  INC8 1NC9 I N C l O  -------------------------------------------- --------------- 

----------------- P13A16 AB UG = 0-30 ---------------- 
UL = 5-87  

EL ,773  -797 ,789 ,795 ,820 ,830 1 - 3 0  1.01 1 - 0 1  1-01  
EG - 0 8 8  -031  , 0 0 1  -.01 - 0 0 2  - 0 0 2  -,01 -010 -.00 -000  
ES -140  -172 -210 -216  ,195  - 1 8 6  - 0 3 9  -002  - 0 0 1  -,01 --------------- -- P14B16 AB UG = 0, 11  ---------------- 

UL = 2.20 
EL -51  5  -504 -526  .981 ,986 ,989 , 9 3 6  ,983  - 9 8 1  -981  
EG - 0 0 0  -001  - 0 0 0  , 0 0 3  - 0 0 2  ,002  - 0 0 2  -003  ..003 -015 
ES , 4 8 5  -505  , 4 7 5  ,016  , 0 1 2  ,009  -012  -014 - 0 1 6  ,000 

UL = 2-94 
EL - 6 5 4  ,622 - 6 3 0  , 9 5 7  1,01 1 -00  1 -00  1,00 1.00 ,997 
EG - 0 0 1  -001  -.02 -,02 - -00  -000  - , D O  -,01 .000 ,013 
ES - 3 5 6  -38U - 3 8 8  -058  -.01 -.01 - 0 0 1  -008  -000  -001 

UL = 3-67 
EL - 6 9 7  ,713 -721  ,745 1,00 1,01 1 - 3 1  1.01 1 - 0 1  1.00 
EG - 0 2 5  -,02 - 0 0 2  --02 ,000  - 0 0 0  -,00 -,00 - - 0 0  ,011 
ES - 2 7 8  ,307 . 300 -280  - 0 0 0  --01 - 0 0 1  - 0 0 1  - 0 0 1  -002 

UL = 4-40  
EL - 7 5 5  ,757 ,760 ,765 ,822  1.01 1,01 1-01 1.01 1-00 
EG - 0 4 8  -.01 - 0 0 2  -002  - 0 0 1  - 0 0 0  -,DO -000 - 0 0 0  -011 
ES - 1 9 7  -248 -256  -252 -182  - 0 0 1  - - I 1  -001 - 0 0 1  -002  

UL = 5.14 
EL - 8 0 2  ,833 ,810 ,833 , 8 2 3  ,987  1 - 3 2  1 -02  1.02 1-01 
EG , 0 7 3  -,02 -000  -,03 - 0 0 2  - 0 0 1  - ,00 ,018 - 0 0 2  ,010 
ES - 1 2 5  -18U - 1 9 3  -194 ,193 ,021  - 0 3 2  -004 - 0 0 6  -002 

UL = 5-87  
EL - 8 2 9  -851  - 8 4 7  ,864 ,854  , 8 6 1  1 - 0 0  1.01 1,01 1,00 
EG - 0 5 8  -002 -.02 -,02 -001  -002 -090  -000 - 0 0 0  ,011 
ES , 1 1 3  ,147 - 1 7 2  ,158 ,155  -160  -030  - 0 0 1  - 0 0 1  -,02 

UL = 6.60 
EL - 8 5 5  -855  -862 ,867 -886  ,877  - 8 3  9  1-00  1.00 1.00 
EG . 118 , 012  -.01 -,02 - , 01  -.01 -,00 ,000 - , 08  -,00 
ES - 0 2 7  -133 - 1 4 8  ,155 . I 2 8  ,136 ,115  -000 - 0 0 0  -,00 

UL = 7.34 
EL - 8 8 7  ,873 -880  ,.892 ,901 - 9 0 3  -91  5  ,920 1 - 0 0  1.01 
EG - 0 7 0  ,030 - 0 0 1  -,01 -,02 -,02 - 0 0 2  -,01 - 0 0 0  ,011 
ES - 0 4 3  -097 , 134 , 1 1 3  ,116  ,114  ,104  ,089 - 0 0 0  -002 ----------------- P15C16 AB UG = 0-24  -- -------------- 

UL = 2.20 
EL , 500  -523  -512  1.00 1-07  1 - 0 1  1.30 1 -00  1.00 1.00 
EG - 0 1 3  -,00 - 0 0 7  ,000  - 0 0 0  - 0 0 0  - 0 1 0  -000 ,010  ,012 
ES - 4 8 7  ,U78 . 451 -000  -,01 - 0 0 1  - 0 0 2  - 0 0 0  - 0 0 2  -001 

UL = 2.94 
EL - 6 2 1  -619  ,649 ,928  1-01  1.02 1.01 l m 0 1  1 - 0 1  1.01 
EG -026  - 0 0 2  -002  -001  -009  --00 -030  -000 ,020  ,011 
ES ,352  -397  -371  ,082 -.02 -001  - - I 1  -001  - 0 0 3  -,02 



T a b l e  13  (continued) ----------------------------------------------------------- 
INC1 INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- P15C16 AB UG = 0.24 ---------------- 

UL = 3 - 6 7  
EL , 6 8 8  -772 - 7 8 8  ,779 ,991 ,993  1.30 1.00 1.00 1-00 
EG , 0 3 7  -902 - 0 0 2  --01 - 0 0 1  ,001  - 0 1 0  -000  ,011 ,012 
ES , 2 7 4  - 2u6 233 ,230  - 0 0 8  -006  -,01 -,00 -.01 -001 

UL = 4.40 
EL .-719 -726  , 7 2 2  - 7 3 1 , 7 7 3 , 9 7 6  ,989  ,991 , 9 8 9 , 9 8 7  
EG , 054  -.I1 -000  -.00 ,003 ,014 ,002  ,001  ,012  ,014 
ES , 227  -380  - 2 7 8  .-271 - 2 2 4  - 0 1 0  ,009  ,008 -.00 -000 

UL = 5 - 1 4  
EL - 5 7 9  ,830 . 814 - 8 2 5  ,810  , 9 0 3  ,993  1-00 1.00 1.00 
EG - 0 0 7  -,01 - - 0 0  -,02 -.00 - 0 0 1  ,012  .,010 - .01 ,612 
ES - 1 3 4  -176 ,189  ,190 ,193  -104 -,01 -,01 , 0 1 1  -003 

UL = 5.87 
EL -777  -811 ,813  -826 ,829 - 8 4 6  ,970  ,989 , 9 9 1  ,991 
EG , 108 -018  - -00  -,-OI - 0 0 1  , 0 0 2  ,005 ..002 ,012 ,013 
ES , 115  - 1 7 0  ,190  ,179 -177  ,152 ,026  -009  - 0 0 0  -..01 

UL = 6 - 6 0  
EL - 8 2 3  ,849 829 83u - 8 5 5  r 859 - 874 - 979 ,977  ,987 
EG ,070  -013  -.01 -015  - 0 0 1  ,000 -,Do -,01 - 0 0 4  ,014 
ES . - I 0 7  ,139 - 1 7 6  - I S 1  - 1 5 5  ,140 ,128  ,029 ,020 -,00 

IJL = 7 - 3 4  
EL - 8 4 7  ,849 - 8 7 0  ,861 ,880 ,878 . .876  ,893  , 9 7 3  ,981 
EG , 119 - 0 2 3  - ,00 ,000 -,-Q1 - .00 - ,00 -,01 ,015  -027 
ES ,034  -128 ,131 -139  - 1 3 3  -124  , 1 2 6  ,112  - 0 1 3  -,01 ----------------- P16D16 AB UG = 0, 44 ------- ------ --- 

UL = 2-20  
EL - 4 7 2  - 5 0 3  ,561  ,990 1 -00  1 - 0 0  , 9 9 7  ,995 ,995 ,992 
EG -.00 ,002  ..025 ,002 ,000  ,000  ,011  ,001 '.011 -025 
E S  ,532 ,495 -414  ,009 ,000 ,000  -,01 ,004 - 0 0 1  -,02 

UL = 2 - 9 4  
EL , 5 5 9  ,589 , 6 3 7  ,910 ,'980 - 990 ,947 .99Q ,985 -987 
EG , 0 1 5  *.OO -901 ,003 a014 ,002 ,012  ,002 , 0 1 3  .0'14 
E9 - 4 2 6  -412 ,371  -087 -006  ,008 -000  -008  ,002  -.00 

UL = 3 - 6 9  
EL .,626 ,655 - 6 4 5  -682 -924 ,973  , 9 9 3  ,983  , 9 8 8  ,985 
EG ,036  ,000 , 012 ,017  ,012  ,015  ,,003 ,003 ,012 ,026 
ES , -338 -345 - 3 4 3  -301 -065  ,012  ,015  ,015 ,000  -,01 

UL = 4.40 
EL , 686  -,721 - 7 1 9  - 7 2 1  - 7 2 8  ,783  ,914 ,963 ,970  ,978 
EG -059  -000  ,001 ,011 ,010  ,033  ,013  ,006 ,026  ,003 
ES , 255  -279  , 281 ,268 ,262  ..184 , 0 7 3  ,031 ,004 ,019 

UL = 5-14  
EL , 748  ,805 ,810 ,781 -4134 - 8 4 4  , 9 3 3  - 9 8 1  , 978  ,976 
EG ,049  ,009 - - 0 1  - 0 0 2  - 0 0 1  ,003  ,021 ,003 ,014 ,016 
ES 0 203 0 186 0 203 ,217  - 2 1 5  , 1 5 3  ,046 ,016 ,008  ,008 

UL = 5.87 ' 

EL , 7 8 5  ,844 - 8 2 1  ,828  ,828  - 837 - 8 7 3  974 ,976 ,976 
EG ,096 -003 -006 -001  - 0 0 5  ,004 ,009 ,004 - 0 2 5  .,016 
ES - 1 1 8  -153  - 1 7 3  -178  ,167  -159  - 1 1 8  ,022 -000  ,008 



Table  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 I N C 7  INC8 INC9 INCIO ----------------------------------------------------------- 

--------------- -- P16D16 AB U G  = o w ~ ~  ---------------- 
UL = 6.60 

EL , 8 1 8  ,859  , 8 3 8  , 8 4 1  , 8 3 6  ,859  ,859 ,894 , 9 6 8  ,972 
EG ,092  ,032 ,004  ,003  ,004  ,000 -01  1 -,01 , 0 2 6  ,016 
ES - 0 9 1  ,109 , 1 5 8  ,156  , 160  ,140 , 130  , 111  , 0 0 6  ,011  

UL = 7 - 3 4  
EL , 8 3 6  ,848  , 8 5 7  ,861  , 8 7 3  , 870  , 858  .,880 , 9 0 2  , 9 7 5  
EG , 1 8 4  , 0 1 3  , 0 1 1  , 021  - - 0 0  - 0 0 0  , 0 1 0  -:00 - 0 1 5  ,004 
ES -.02 . l a 0  ,132  ,117  , 129  , 1 3 1  , 1 2 2  , 1 2 3  , 0 8 3  ,021 ----------------- P17E16 AB U G  = 0.98 ---------------- 

UL = 2-20  
EL , 4 6 5  ,604 , 7 9 8  ,897 , 9 3 3  , 935  , 9 4 8  , 9 5 3  , 9 5 3  ,946 
EG - 0 2 9  ..008 - W O O  , 016  , 0 1 0  , 0 2 1  , 029  ,018  ,028  ,020 
ES , 5 0 6  ,388 ,203  ,088 ,057  , 0 4 5  , 023  ,029 , 019  ,034  

UL = 2.94 
EL - 5 7 3  ,707 ,789 ,871 -90U , 9 1 3  , 9 1 6  , 922  .,927 ..929 
EG , 0 2 3  - -01 , 0 2 2  , 020  , 0 1 5  - 0 0 3  -02u  ,023  , 022  ,,035 
ES ..404 ,301 , 1 8 9  -1 09 ,081  , 084  , 051  ,055  , 0 5 1  .,036 

UL = 3 - 6 7  
EL , 6 2 8  , 6 7 2  . 7 5 3  , 8 1 0  , 8 0 5  . ,851 -88.4 ,910  . ,930 ,93U 
EG , 0 2 5  ,008  ,017  ,,029 , 030  ,023  ,029  ,024 , 0 4 3  ,022 
ES , 3 4 7  ,320  ..231 ,161  , 1 6 5  , 126  , 0 9 8  ,065  , 0 2 7  , 043  

UL = u , u o  
EL , 7 5 0  ,820 , 8 2 8  ,846 - 8 ~ 6  ,948  , 9 6 3  , 870  , 9 0 0  , 907  
EG , 1 1 3  -,.07 , 0 1 6  , 0 1 3  ,,02U ,-034 , 021  ,031  , 047  ,026 
ES , 1 3 7  ,248  ,156  ,141  , 131  , 118  , 116  ,100 , 0 5 3  ,067 

UL = 5.1U 
EL , 8 0 1  ,823  ,821  ,819  ,.816 ,819  , 851  , 8 7 3  , 9 1 6  ,905  
EG , 0 5 2  ,006  , 0 1 7  , 028  , 0 2 8  ,,028 , 0 3 3  ,030 , 0 0 5  ,027 
ES , 1 4 7  ,171 ,162  ,154 , 1 5 5  ,154 , 116  ,097  , 040  .,068 

UL = 5.87 
EL .-a12 ,823 , 8 2 5  , 8 2 3  , 812  , 8 2 7  , 8 2 7  ,880  , 9 9 7  ,,925 
EG , 0 9 2  - 0 2 7  , 0 2 7  .,027 , 0 1 8  , 0 3 7  .037 ,018 , 0 2 3  ,036 
ES , 096  ,150 , 1 4 8  ,150  , 170 ,136  , 136  ,101  , 0 6 0  ,039  

UL = 6.60 
EL ..852 ,838  , 8 3 3  ,833  , 835  , 829  , 810  , 854  - 8 9 2  ,924  
EG , 0 8 6  ,006 , 0 1 5  ,.026 , 0 2 5  ,026  , 035  ,022 , 027  ,036 . 
ES , 061  ,116 ,152  ,141  ,139  , 1 4 5  , 1 2 5  , 1 2 3  , 0 8 0  ,040 ----------------- P18F16 AB UG = 1 - 3 3  ---------------- 

UL = 1 - 4 7  
EL , 4 3 0  , 4 7 0  , 849 ,915 ,935 ,932  ,9UO ,945  , 942  ,900 
EG , 056  ,050  ,013  ,013 ,031  , 042  , 320  ,040 , 0 7 2  ,033  
ES , 5 1 5  , 4 8 1  , 1 3 8  , 072  ,034  ,026 ,080 ,015 - ,02  -027 

UL = 2.20 
EL , 471  .632 , 814  ,880  ,895  , 907  , 922  ,.929 , 9 2 9  ,926 
EG , 0 2 8  - 0 2 5  - 050 , 0 1 8  ,.027 ,025  .,0UU ,043 ,053  ,060 
ES , 5 0 1  ,343 , . I37 ,102 ,079  ,,068 , 035  ,028  ,,018 ,014 



Table 1 3  (continued) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

I N C l  INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 I N C l O  -.--------------------------------------------------------- 
----------------- P18F16 AB UG = 1 - 3 3  ---------------- 
UL = 2.94 

EL - 5 9 2  - 8 3 1  . 863  - 866 , 8 7 3  , 8 7 8  , 8 9 7  ,910  , 922  ,922 
EG - 0 4 1  -026  - 0 0 0  ,010 - 0 0 0  ,019  - 0 3 7  ,024  , 0 4 4  -049  
ES , 3 6 7  , 1 0 3  . 137  , 124  , 1 2 9  , 104  , 0 6 6  ,066 - 0 3 0  ,030 

UL = 3.67 
EL , 7 2 7  - 8 2 9  . 848  , 8 4 3  , 8 3 8  ,841  , 8 6 2  ,869  - 8 9 1  ,895 
EG - 0 3 1  -001  - 0 0 2  -035  - 0 3 5  , 035  - 0 5 3  , 031  , 0 5 9  ,028 
ES - 2 4 2  - 1 7 7  . 150 , 122  - 1 2 6  - 1 2 4  - 0 8 5  ,100  , 0 5 0  ,076 

UL = 4.40 
EL - 7 0 0  -050  . 013 , 817  ,824  - 8 3 1  , 834  ,850  ,862  ,869 
EG - 0 6 6  -023  - 0 1 8  -049  , 038  -026  - 0 3 6  ,034  , 0 6 4  -057  
BS a 1 5 5  rn 127 - 163  , 133  - 1 3 0  1 4 3  130 - 110 , 075  ,077 

UL = 5 - 1 4  
EL 6 8 1 8  - 8 3 1  - 8 2 7  , 824  - 8 1 5  , 8 3 1  , 8 4 3  ,852  - 8 6 1  ,868 
EG - 1 0 2  - 0 4 7  - 0 2 7  ,048 - 0 6 0  -036  -0U5 - 0 2 3  - 0 6 4  -044  
ES , 0 8 0  a 1 2 2  - 1 4 7  a 1 2 7  - 1 2 5  - 1 3 2  - 1 1 2  , 125  , 0 7 5  ,087 .---------------- P19G16 AB UG = 1 - 7 7  ---------------- 

UL = 1,,47 
EL - 4 4 0  - 5 3 3  - 8 3 1  , 843  - 8 7 4  - 8 9 4  , 9 0 1  , 910  - 9 0 3  -901  
EG - 0 7 5  ,072  - 0 1 5  , 0 3 5  , 0 5 1  ,059 ,026 ,046 , 0 7 8  ,076 
ES - 4 8 4  -396  - 1 5 3  -123  , 075  - 0 4 7  ,073 ,044 , 0 1 8  -023  

UL = 2 - 2 0  
EL * -  536  -778  - 8 0 0  , 8 2 9  , 8 3 6  , 8 4 9  , 867  , 878  , 8 8 9  ,896 
EG - 0 3 9  -023  - 0 2 0  ,037  - 0 5 7  - 0 3 4  , 0 5 2  , 051  , 0 8 1  ,064 
ES , 4 2 5  - 1 9 9  - 1 8 0  , 1 3 4  - 1 0 7  , 1 1 7  - 0 8 1  ,072  , 9 3 8  ,QUO 

UL = 2 - 9 4  
EL - 7 0 9  ,800 . 811  - 802 - 819 , 839 , 8 5 7  , 863  , 8 7 7  ,881 
EG ,002  -010  - 0 1 8  ,030 - 0 4 9  -056  , 0 4 3  - 0 5 3  , 0 7 2  ,,055 
ES - 2 8 9  , 191  - 1 7 1  , 168  , 132  , 1 0 4  -100  ,080  ,051  ,064 

UL = 3 - 6 7  
EL m743 , 8 1 5  - 8 0 0  , 8 0 7  , 8 2 0  - 8 3 5  , 846  -861  , 8 5 7  ,872 
EG - 0 3 9  -018  - 0 3 1  ,019  - 0 3 8  - 0 5 7  , 0 5 5  , 064  ,064  - 0 6 8  
ES - 2 1 7  - 1 6 7  . 169 , 1 7 4  , 1 4 2  - 1 0 8  ,099  ,075 - 0 7 9  -060  

UL = 4 - 4 0  
EL - 7 9 4  - 8 4 8  - 8 1 6  ,812  , 8 1 0  , 8 1 6  - 8 2 9  ,831  - 8 3 3  ,838 
EG , 0 5 3  -034 ,039  ,050  , 061  -049  - 0 3 8  ,068  , 0 7 9  ,073  
ES - 1 5 3  , 118  , 1 4 5  - 1 3 8  , 1 2 9  , 1 3 5  - 1 1 3  - 1 0 1  , 0 8 8  ,089 

UL = 5, 1I) 
EL , 8 4 9  , 8 4 3  - 8 2 4  ,822  , 8 1 9  , 8 1 7  , 809  ,813  - 8 1 3  ,826 
EG - 1 0 8  -045  , 0 3 8  ,080 , 038  ,.060 - 0 5 1  - 0 7 1  - 1 0 3  ,087  
ES , 0 4 3  , 1 1 2  , 139 , 0 9 8  , 142  - 1 2 3  -130  ,116 , 084  ,087 --------------- -- P20H16 AB UG = 2-21 ---- ------------ 

U L  = 0 - 7 3  
EL - 4 0 7  -460  - 8 5 9  ,905  ,921  ,-934 - 9 3 6  - 9 3 4  - 9 3 1  ,921  
EG , 0 9 1  - 0 9 3  - 022 - 036 - 0 3 3  - 0 6 3  , 0 6 3  - 031 - 0 9 5  ,073 
ES - 5 0 2  -446  - 1 1 9  -059  ,046 - 0 0 3  - 0 0 1  - 0 3 5  - 0 0 3  -007  



T a b l e  1 3  (continued) 
-------------------------------------------.---------------- 

I N C l  I N C 2  I N C 3  I N C 4  I N C 5  I N C 6  I N C 7  I N C 8  I N C 9  I N C l O  



T a b l e  1 3  ( c o n t i n u e 3 )  ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C Y  INCS INC6 INC7 INC8 INC9 INC10 ----------------------------------------------------------- 

----------------- P22J16  AB U G  = 3-09  ---------------- 
UL = 1 - 4 7  

EL , 4 8 2  , 746  , 7 8 3  ,809  , 829  , 8 4 6  , 8 5 5  ,864 , 8 6 8  ,873 
EG ,, 079 ,039 , 0 3 3  ,061 - 0 9 0  , 087  , 054  ,084  , 1 2 6  ,092 
ES , 4 3 8  - 2 1 5  ,184 ,.I30 , 0 8 1  ..066 , 0 9 1  ,052  . 005  ,035  

UL = 2.20 
EL , 5 8 9  -751 ,766 ,788 , 803  - 8 1 8  , 9 3 5  , 8 5 3  , 8 4 8  ,,857 
EG , 0 4 2  ,059 , 0 5 7  ,.054 , 0 7 3  , 081  , 0 6 8  ,086 , 108  ,107 
ES , 3 6 9  ,190  , 177 . , I58  , 124  - 1 0 1  , 0 9 7  , 061  , 0 4 4  ,036 

UL = 3-9'1 
EL ,748 -776  - 7 6 9  -791  ,788 ,808 . 921  s 8 2 7  , 0 3 3  ,829 
EG , 0 0 7  - 0 6 6  , 0 4 6  , 085  , 054  - 0 7 2  -081  ..I01 ..089 ,099 
ES . -245  . 1$8  - 1 8 5  -124  , 1 5 8  , 1 2 0  -099 -072  - 0 7 8  - 0 7 2  ----------------- P23K16 A B  U G  = 3 - 5 1  ---------------- 

UL = 0.73 
EL , 4 0 7  ,571 ,764 ,812 ,846  - 8 5 8  ,860  , 867  , 8 7 5  ,870 
EG , 0 9 1  ,066 , 0 3 6  , 061  , 0 6 6  , 085  , 1 0 6  - 0 9 5  , 1 1 5  ,093 
ES , 5 0 2  ,363 , 2 0 0  ,127 - 0 8 8  , 0 5 7  , 0 3 4  ,038 , 0 1 1  ,038  

U L  = 1 - 4 7  
EL , 4 9 9  ,702 , 7 4 5  ,787 -801  , 8 2 3  , 8 3 7  , 849  , 8 4 9  ,844 
EG ,066  -..05 . 156 , 0 7 5  ,062  , 101  , 0 7 8  ,087 , 1 0 8  .,I33 
ES , 4 3 5  - 3 4 8  - 1 0 0  ,138  , 1 3 6  , 076  - 0 3 5  ,065  .,043 ,023  

. UL = 2 - 2 0  
EL , 5 9 2  - 7 3 2  , 7 4 4  ,769  , 783  - 7 9 7  , 816  , 818  .,837 ,830 
EG , 0 5 2  -062 ,061 ,078 ,054 . I 0 5  , 071  , 0 8 1  , 1 3 1  ,099  
ES , 3 5 6  - 2 0 6  - 1 9 6  - 1 5 3 , 1 6 2  . 0 9 8 m I l u  ,101 , 032  .-071 --------------- -- P2UL16 A B  U G  = 3 - 9 3  ---------------- 

UL = 0.73 
EL , 4 6 2  , 640  , 7 5 5  ,790 , 8 1 5  , 8 3 4  , 8 3 6  , 8 5 5  , 8 5 7  ,859 
EG , 0 8 3  , 055  , 059  ,075 ,092  ,100 , 0 5 8  ,096 ., 160  , , I06 
ES , 4 5 6  , 3 0 5  , 186 . 136 ,,093 , 0 6 7  , 0 9 6  ,049 -.02 ,034 

UL = 1 - 4 7  
, EL ,5532 ..735 - 7 4 7  , 779  ,804  ,817 ,826  ,842  , 852  ,849 
. EG - 0 7 2  ,062 ,081  ,066 ,062 ,102 - 0 9 0  ,109  , 1 1 8  ,120 

ES , 3 9 6  .- 203 . 172  , 1 5 6  ,, 134  ,080  ( -083  , 049 , 030  ,031 
u i  = 2.20 

,..'EL , 6 3 5  ,748  .. 7.64 , 778  ,800  ,796  - 8 1  4 , 8 2 5  , 8 3 9  , 841  
EG , 0 4 5  ,060  , 0 5 7  , 076  ,,08U ..095 ,. 1 1 3  ,000  ,120 ,109 
ES , 3 2 0  ,192 , 1 7 8  -146  ,116  -109  , 073  ,084  - 0 4 1  ,050 ----------------- P25H16 AB UG = 4.311 -- ------------ ,-- 

UL = 0.73 
EL , u81 , 692  , 7 7 0  , 834  , 8 3 6  ,854  ,. 859 , 875  , 8 7 7  ,872 
EG -0.80 ,047 , 0 6 7  ,089 ,089  ,086  , 1 1 7  , 104 , 1 3 5  ,129  
ES , 4 4 0  .-260 - 163  , 0 7 7  , 0 7 5  - 0 6 0  - 0 2 4  ,021  - 0 0 1  -000  

UL = 1.47 
EL , 588  - 7 u 4  . 773  ,795 , 820  ,, 826 , 8 4 2  ., 857 , 864  ,,862 
EG , 0 3 1  -082  ,056  ,074 ,091  , 1 1 1  - 0 7 7  ,138 , 1 0 6  ,130 
ES - 3 8  1  , 174 . 171. ., 131  , 0 8 9  ,062  .. 081 ,004 , 0 3 0  ,008 



Tab le  1 3  ( c o n t i n u e 9 )  ------------------------------------- ---- - ------- - ------- -- 
I N C l  INC2 INC3 INCU INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

---------------- AluA13 I N  UG = 0,oo ---------------- 
UL = 5.96 

EL , 5 0 6  , 472  . 390 - 5 1 3  , 4 9 0  , 9 9 1  1.01 1.00 1.00 ,998 
EG - 0 0 3  -001  - 0 0 7  - 0 0 0  - 0 2 7  - 0 0 3  - 0 0 1  -001  - - 0 0  ,002 
ES - 5 2 5  -537  -684  - 4 8 9  , 484  - 0 3 9  , 0 3 8  - 0 0 1  - 0 0 0  - 0 0 1  

UL = 7.16 
EL , 5 5 5  ,456 - 5 6 7  ,555  , 5 6 7  , 775  1 - 0 1  1,01 1.01 1.00 
EG -.05 , 032  - 0 0 2  -,02 - 0 0 2  -,06 - 0 0 1  - 0 0 1  - 0 0 1  - 0 0 1  
ES , 4 9 3  - 5 1 2  450 - 4 6 2  , 456  ,0283 - 0 0 1  - 0 0 1  - 0 0 0  -,00 

UL = 8.35 
EL , 5 6 7  -579  - 6 0 0  , 5 8 8  , 5 7 7  , 5 5 9  1,01 1 -01  1.00 1-00 
EG - . 0 5  -.02 - - 0 1  - 0 0 1  - 0 0 0  -,00 - , 3 6  -001  - 0 0 1  -,00 
ES , 4 7 9  , U U U  - 4 0 6  - 4 2 3  - 4 2 3  , 4 4 3  , 0 4 8  -001  - 0 0 0  -,00 

UL = 9 - 5 4  
EL , 5 8 4  -606  - 6 2 8  , 6 2 1  , 6 3 5  , 5 7 5  , 8 4 5  1 - 0 3  1.01 1,01 
EG - 0 0 2  -002  - 0 0 1  - 0 0 1  -002  -,00 -.37 -003  - 0 0 1  -,01 
ES - 4 3 2  - 4 0 9  -381  - 3 8 5  - 3 8 3  , 4 2 9  , 2 2 8  -001  , 0 0 0  -,00 

UL = 10.74 
EL - 6 5 6  ,655 - 6 4 8  - 6 3 2  ,659  ,582  - 6 1 6  1 - 0 3  1.04 1-00 
EG -.03 -,.01 - 0 0 1  - 0 0 1  - 0 0 0  , 009  - 0 1 9  -,09 - 0 0 4  -,01 
ES , 3 7 3  - 3 5 6  - 3 6 0  , 374  - 3 4 3  - 4 0 8  , 3 6 5  ,064  -.02 -,01 

UL = 11.93 
EL , 6 6 2  - 6 7 4  - 6 7 5  - 6 6 5  , 6 6 1  , 654  - 6 6 2  -6U2 1 ,01  1-01 
EG - 0 0 1  -002  - 0 0 1  -000  -002  -002  , 0 1 3  -001  - 0 0 3  -,01 
ES - 3 4 7  -341  -330  , 335  - 3 3 6  - 3 4 4  - 3 2 4  , 363  - 0 1 5  ,018  ----------------- A16B13 I N  fJG = 0,ag ---------------- 

UL = 4.77 
EL , 4 0 9  , 405  . 366 , 384  - 6 3 3  , 979  ,984  ,982  , 9 7 9  ,975 
EG - 0 2 5  -041 -016  -029  -000  , 0 2 1  - 0 1  6  ,018  - 0 2 1  - 0 2 5  
ES - 5 6 6  - 5 5 4  - 6 1 8  , 5 8 7  , 3 6 7  , 0 1 0  ,002  ,009 , 0 0 5  -007 

UL = 5.96 
nL .U37 .US2 - 8 5 5  .U3G , 4 7 7  ,9GG , 9 9 3  ,999 , 9 9 3  ,989 
EG - 0 1 9  -023 -022  , 003  ,050  -,04 , 0 0 7  ,009  , 0 0 7  ,011 
ES , 5 4 4  -525  - 5 2 3  ,560 ,474  - 0 7 4  , 0 0 3  - 0 0 5  - 0 0 3  -000 

UL = 7 - 1 6  
EL - 5 2 3  -523  -526  , 517  - 5 1 7  - 7 1 7  - 9 7 5  - 9 8 2  , 9 8 0  ,973  
EG -,00 -000 - 0 2 0  , 0 1 3  , 0 1 3  -,04 , 0 2 5  , 018  - 0 2 0  ,027 
ES - 4 7 8  -478  - 4 5 4  , 470  ,470  - 3 1 8  , 3 1 2  ,009  - 0 0 5  -008  

UL = 8-35 
EL , 5 9 0  , 5 1 7  . 517 , 5 7 3  , 5 9 0  , 5 9 6  - 9 4 7  , 973  , 9 7 1  ,973 
EG -.O3 -029  j-029 -018  - - 0 1  -m01 -mO4 ,027  , 0 2 3  -027  
ES - 4 3 7  , 4 5 3  - 4 5 3  ,409  , 4 2 2  - 4 1 3  - 0 9 0  ,008  ,01U -007 

UL = 9 - 5 4  
EL - 5 8 0  -650  - 6 5 9  , 6 6 2  5 3 1 5  - 6 0 8  ,781  ,991 1 .00  ,993 
EG , 0 0 1  -001  - 0 0 3  - ,00  , 1 4 7  ,002  -,07 -009  , 0 0 0  ,007  
ES - 4 1 8  , 364  . 371 s.342 , 5 3 7  , 390  - 2 8 8  - 0 0 5  , 000  -000 

UL = 10.74 
EL - 6 6 1  ,669  - 6 4 9  , 646  , 6 3 5  , 5 6 7  , 5 8 8  ,825  , 9 3 3  ,947 
EG -.02 -.00 -.01 ,015  - 0 0 4  - 0 4 6  , 0 2 7  -.01 , 0 6 7  ,053 
ES , 3 6 2  , 3 3 3  - 3 5 9  , 339  , 3 6 1  , 3 8 8  , 3 8 5  ,182  - 0 2 8  ,027 



Table 1 3  ( c o n t i n u e g )  

I N C l  INC2 INC3 I N C 4  INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 
----------------- A17C13 I N  U G  = 0-92 ---------------- 
UL = 4.77 

EL , 4 1 9  , 4 3 3  , 414 , 4 2 0  , 6 2 6  , 961  ,959 ,952 , 9 4 7  ,942 
EG - 0 0 0  ,005  , 031  ,089  - 0 0 6  , 025  , 0 1 1  ,048 , 0 5 3  ,058  
ES , 5 8 4  , 5 6 2  , 5 5 5  , 4 9 1  , 4 3 8  , 014  - 0 0 9  ,002 ,010  ,005 

UL = 5 - 9 6  
EL , 4 8 6  - 472 , 4 5 4  - 4 3 6  ,4U9 , 8 3 7  , 9 3 6  ,936 ,934 ,929 
EG , 0 2 6  ,008  ,044 ,042 , 064  - 0 0 1  , 064  ,064  , 066  ,071  
ES , 4 8 9  ,520  , 501  ,522 , 4 8 8  , 1 7 3  , 026  , 015  - 0 1  1  ,024  

UL = 7.16 
EL - 5 2 0  ,543 , 5 2 0  ,1190 , 5 1 0  , 7 0 3  , 3 5 2  , 948  , 9 4 5  m945 
EG - ,00 , 0 2 2  - 0 3 5  , 0 2 3  , 0 5 5  - , 07  , 048  ,052 , 055  ,055 
ES - 4 7 5  a435 a437  a Q 8 0  m 4 3 q  - 3 6 5  , 0 1 3  ,009  , 016  -0QII  

UL = 8.35 
EL , 5 5 6  ,585  = 547 -555  , 5 3 9  ,539  , 8 6 4  ,953 , 9 4 6  ,0942 
EG -.01 , 018  , 0 2 0  , 044  , 0 4 1  ,037 -,-01 - 0 4 7  ,054 ,058 
E S  - 4 5 4  - 3 9 7  ,433  ,401 , 4 2 0  , 4 2 4  , 1 1 8  ,012  , 010  ,012 

UL = 9 - 5 4  
EL - 6 1 1  , 646  , 6 1 6  , 604  , 5 9 9  , 5 6 7  , 590  , 945  , 9 4 3  ,934 
EG - 0 0 4  ,004 , 019  ,025  , 0 3 9  , 011  , 0 4 3  , 0 0 5  , 0 5 7  ,066 
ES , 4 2 6  ,350  . 365 , 3 7 1  , 3 6 2  , 4 2 2  , 3 6 6  ,050  , 0 1 7  -021  

UL = 10.74 
EL , 6 5 3  ,636 ,631  ,626 , 6 1 3  , 602  , 5 9 7  ,799  , 9 5 9  ,952  
EG - 0 0 4  - 0 1 5  - 0 2 3  , 0 3 6  , 0 3 7  , 0 4 5  , 046  - 0 0 3  , 0 4 1  ,048 
ES , 3 4 3  -349  ,346  , 337  , 3 5 0  , 3 5 3  , 3 5 7  ,234  - 0 0 4  ,012 

UL = 11 .93  
EL , 7 2 6  , 6 6 5  , 6 5 3  , 6 4 1  , 6 4 0  ,627 - 6 2 5  ,629 , 8 3 9  ,957 
EG -000 ,017  a028  -035  , 046  , 044  , 0 0 3  ,046 -.00 , 043  
ES , 2 7 6  , 3 1 8  , 3 1 8  - 3 2 5  , 3 1 4  , 3 2 9  , 332  , 325  ,164  ,010 ----------------- A18D13 I N  U G  = 1 - 7 6  ---------------- 

UL = 3.58 
EL , 3 6 2  - 3 1 0  , 2 7 1  , 318  , 5 4 0  , 9 3 5  , 9 2 6  ,920 ,922  ,905 
EG , 0 8 0  ,094 ,052  - 1  35 , 0 9 1  , 0 6 5  , 074  ,080 - 0 7 8  ,,095 
ES , 5 5 8  ,596  , 6 7 6  , 5 4 7  - 3 6 9  , 021  , 002  -001  - 0 0 1  ,012 

UL = 4.77 
EL , 4 1 9  ,423  , 407  ,368 , 5 5 7  , 909  - 9 3 5  ,.890 , 8 9 6  ,892  
EG , 0 3 6  , 0 4 3  , 0 7 3  , 0 8 7  -,.02 - 0 6 3  ,095  ,110 - 1 0 4  -108  
E S  , 5 4 5  ,534 , 5 1 9  , 5 4 5  , 4 6 1  ,029 ,019  ,022 , 0 0 7  , 013  

UL = 5.96 
EL , 4 7 8  . 488 . 468 , 442  , 434 , 8 3 1  ,902  ,906 ,904 ,885 
EG ,022  ,027  , 0 6 0  ,062 , 066  -001  , 0 9 8  ,094  ,096 , 1 1 5  
ES , 5 0 0  ,484 , 472  ,496  , 5 0 0  , 1 8 1  ,020  ,019  ,009  ,016  

UL = 7.16 
EL , 4 9 1  , 517  ,506 ,472 - 1 6 2  , 6 6 3  , 9 0 8  ,900 , 9 0 0  ,890  
EG - 0 2 3  - 0 5 2  , 0 5 2  - 0 6 3  , 074  - ,01 , 092  ,100  , 1 0 0  ,110  
ES , 4 8 6  - 4 3 1  , 4 4 2  - 4 6 5  a 4 6 4  , 345  , 029  ,022 , 017  ,020 

UL = 8.35 
EL , 5 6 1  - 5 4 8  . 516 ,5211 , 5 0 9  , 4 8 8  , 772  ,909  , 9 0 5  ,888 
EG a 0 2 7  ,031 - 0 5 3  - 0 7 7  , 078  m091 - 0 2 2  - 0 9 1  - 0 9 5  -112  
ES - 4 1 3  , 4 2 1  . 432 , 4 0 0  , 4 1 3  , 4 2 2  , 206  , 0 1 8  ,014 ,027 



Table  1 3  (con t i n u e 3 )  ----------------------------------------------------------- 
INCl INC2 INC3 INC4 INCS INC6 IHC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- A18D13 I N  U G  = 1 - 7 6  ---------------- 
UL = 9.54 

EL , 6 0 8  , 6 4 3  - 6 0 2  , 5 9 2  , 5 5 8  , 5 5 2  , 545  -928  , 910  ,896 
EG - 0 0 2  - 0 2 8  - 0 3 8  -048  ,048  -070  - 0 7 2  ,008  , 0 9 0  -104  
ES . a 1 2  -329  . 3 6 1  ,360  .39U , 3 7 8  , 3 8 3  -064  ,017  ,017 

UL = 10.74 
EL , 6 3 7  -656  ,639  ,604 , 614  - 5 5 0  - 5 5 6  - 7 9 0  , 9 3 7  ,900 
EG - 0 0 4  - 0 2 2  , 0 3 5  , 0 4 8  ,070  , 0 6 5  - 0 7 8  ,210 , 0 6 3  ,068 
ES - 3 5 9  -323  - 3 2 5  .3Q9 - 3 1 6  - 3 8 5  - 3 5 5  ,239 - 0 0 9  ,032 

UL = 11.93 
EL , 6 7 0  - 6 8 2  - 6 6 8  ,.638 , 6 4 2  , 624  - 6 0 8  -601  - 8 0 0  ,903 
EG ,034  ,042 -032  -042 - 0 6 2  - 0 6 3  - 0 6 9  ,071  - 0 0 1  ,097  
ES - 2 9 6  ,276 . 300 , 3 2 1  - 2 9 6  - 3 1 4  - 3 2 3  , 3 2 8  , 2 1 2  ,019 ----------------- A19E13 I N  IJG = 3-53  ---------------- 

UL = 3.58 
EL , 3 4 7  , 3 1 3  . 315 - 2 9 0  , 4 6 1  - 8 6 6  , 870  , 868  - 8 6 0  ,862 
EG , 1 1 0  -098  ,131 -104  - 1 1 9  - 1 3 4  , 1 3 0  , 132  , 1 4 0  - 1 3 8  
ES , 5 4 3  -589  - 5 5 4  , 606  , 4 2 0  , 016  - 0 1 3  ,016 , 0 1 4  ,004 

UL = 4.77 
EL , 4 6 0  . U 19 . 402 - 3 7 8  - 3 5 9  , 8 3 7  , 8 5 2  , 8 5 8  - 8 5 2  -807  
EG ,031  ,073 - 1 1 0  -122  - 0 9 8  , 070  - 1 6 8  - 1 4 2  - 1 4 8  , 153  
ES , 5 0 9  , 508  . 489 , 5 0 1  , 544 , 0 9 3  - 0 2 2  ,010  , 0 1 3  ,006 

UL = 5 - 9 6  
EL , 4 5 3  .449 , 4 3 4  , 4 1 6  , 4 0 3  , 5 8 6  - 5 8 6  ,841  , 8 3 9  ,832 
EG - 0 5 0  ,080 - 1 1 0  ,.I08 , 1 0 9  ,099 , 4 1 4  ,159  - 1 6 1  - 1 6 8  
ES , 4 9 7  , 4 7 1  - 4 5 6  , 4 7 6  - 4 8 8  , 3 1 5  , 1 4 4  ,013  , 0 2 5  ,019 

UL = 7.16 
EL , 5 2 2  -552 -501  ,499  ,461  ,Q34  , 8 2 4  ,810 , 8 1 4  -808  
EG , 0 2 3  -057  , 0 6 0  , 117  - 1 0 8  , 1 0 0  , 0 8 2  -190  , 186  -192  
ES , 4 5 5  , 3 9 1  - 4 3 9  , 384  , 4 3 1  , 4 6 5  , 094  ,034 ,021  ,014 

UL = 8 - 3 5  
EL , 5G3  - 5 6 6  . 559 -597 ,U98 , 4 7 9  ,G27 ,,795 , 7 8 7  ,787 
EG - 0 0 3  ,011 ,120  -102  ,117  , 1 1 8  - 0 7 1  , 205  - 2 1 3  , 213  
ES , 4 6 5  , 4 2 3  . 321 , 3 8 1  , 3 8 5  - 4 0 3  , 3 0 2  - 0 4 1  - 0 3 4  ,030 

UL = 9 - 5 4  
EL , 6 2 8  - 6 0 4  - 5 6 9  , 530  , 5 4 0  , 5 0 9  , 5 0 7  ,681 , 7 7 9  ,781 
EG - 0 2 4  ,053 . 082 ,129 , 124  - 1 0 9  - 1 2 0  - 0 9 3  , 2 2 1  -219  
ES - 3 4 8  ,343 -349  ,341  - 3 3 6  - 3 8 2  - 3 7 4  , 2 2 1  - 0 4 9  -039  

UL = 10.74 
EL , 6 3 6  ,639 -611  , 567  , 576  , 5 4 5  - 5 3 5  , 517  - 7 0 5  , 773  
EG - 0 5 9  - 0 5 8  - 0 7 8  -09U , 1 2 3  - 1 2 5  -13U .12U , 1 3 1  -227  
ES , 3 0 6  -303  , 312  - 3 3 9  , 301  ,330  , 3 3 1  - 3 5 8  - 1 6 4  -049  

UL = 11.93 
EL - 6 5 2  -665  ,622  , 602  - 5 9 4  ,576  - 53 0 , 574  , 5 8 4  -799  
EG - 0 8 9  -078  - 0 8 3  , 104  - 1 1 9  . I 1 0  , 118  ,124 - 1 3 0  ,071 
ES , 2 5 9  - 2 5 7  . 295 , 294  a 287 - 3 1 5  - 302 ,302 - 2 8 6  -130  

UL = 3.58 
EL ,- 316  , 3 2 7  . 354 , 2 8 4  , 4 5 1  , 844 a 865  ,. 859 , 8 5 7  -853  
EG - 0 0 4  ,080 -289  , 1 3 5  , 1 3 0  - 1 2 9  , 1 3 5  , 141  , 1 4 3  ,147 
ES - 7 2 8  - 5 9 3  - 3 5 7  - 5 8 1  , 4 2 0  , 0 2 7  -.01 -004  - 0 1 1  - 0 0 1  



Table 1 3  (continued) 
---------.--------------'-------------------------------------- 

INC1 INC2 INC3 INCU INCS INC6 I W C 7  INC8 INC9 I N C l O  --------.------------------------------------------------- 
--------we------- A20F13 I N  U G  = 5 - 2 5  ---------------- 
UL = 4 - 7 7  

EL - 4 3 6  , 3 9 5  - 3 7 2  , 379  , 3 4 9  ,0798 ,866 ,874 , 8 6 8  ,860 
7 EG 4.074 0'102 - 1 3 0  ,165  -119  ,055,  , 1 3 4  ,126  , 1 3 2  ,140  

- ES , 4 9 0  , 5 0 3  , 4 9 8  ,456 , 5 3 2  , 1 4 7  -,,01 -.01 , 005  -,01 
UL = 5-96  

EL - 4 Q 3  ,439  , 424  ,398  , 381  , 541  , 314  ,830  , 8 2 8  , 818  
EG ' - 0 7 0  - 1 0 8  , 132 , 1 5 1  , 1 4 8  , 0 9 8  ,186 ,170 , 172  ,182  
ES , 4 8 7  , 4 5 3  , 4 0 4  , 452  - 4 7 1  , 361  - 0 3 0  ,007  , 0 1 9  ,,003 

UL = 70 1 6  
BL 6 4 8 2  pU8D U62 mu26 - 4 6 8  - 3 9 1  - 7 7 1  -801  m813 -799  
EG - 0 8 1  -093  ,135-  ,153  ,156 , 1 4 5  - 1 3 2  ,199  , 1 8 7  ,201  
ES . ' I36 , 437  -4,03 - Q 2 l  - 4 3 5  ,f16f1 , 0 9 8  ,022 ,032 -,Ql 

UL = 8 - 3 5  
EL , 5 0 8  -522  , 4 9 8  ,,463 ,,461 , 4 5 5  , 6 0 0  , 765  - 7 7 1  , 753  
EG , 0 6 9  , 105  - 1 2 3  , 1 3 5  , 1 5 8  , 1 5 3  ,-084 ,178  , 2 2 9  ,2U7 
ES , 4 2 4  -3.73 , 3 7 9  , 403  .381 , 392  , 3 1 5  ,056 ,,014 , 023  

UL = 9-51) 
EL ,624 .. 552 , 5 0 8  ,512 ,485  ., 471  , 4 7 0  , 640  , 7 3 3  ,719 
EG , 0 5 7  - 1 1 8  118 ,149 , 1 5 2  , 162  , 1 7 3  , , I08  , 2 6 7  ,281  
ES' , 3 1 9  ,330 --374 ,339  , 3 6 4  , 3 6 7  ,,357 ,253  , 0 7 8  ,040 

UL = 10..74 
EL , 6 5 6  ., 614 , 553  , 539 , 5 4 3  , 5 1 6  ,, 496 , 492 , 6 5 5  -71 1 
EG , 0 5 9  ,104 , 1 1 7  , 135  . i f 3  , 168  , 1 7 1  ,176 . i l . i  ,289 
ES , 2 6 5  - 282 - 329 , 3 2 5  , 284  , 316  , 3 3 3  ,332  , 234  ' -045  

UL = 11.93 
EL , 6 3 3  a 6 3 3  * 6 0 5  ,601 a 5 7 7  r 5 7 3  ,5611 ,543 a 5 4 3  "5116 
EG , 092  .,075 , 1 0 3  -132  , 1 2 2  , 151  , 1 5 4  - , I56 , 1 7 3  ,180  
ES , 2 1 5  , 2 3 1  , 2 9 2  , 266  , 3 0 1  , 2 7 6  , 2 8 1  ,301 ,28U ,.274 ___--_-___---____ ~ 2 1 ~ 1 3  IN , UG = 7 - 0 1  ---------------- 

UL =. 2.39 
EL ' - 2 8 8  ,183  ,. 195  - 1 6 7  , 508  , 7 5 5  , 7 7 2  ,765  , 7 6 5  , 7 5 3  
EG - 2 1 7  ,146  , 196 , 177  , 184  , 2 4 5  , 2 2 8  ,235  , 2 3 5  ,247  
ES , 4 9 5  , 6 7 0  - 6 0 9  ,656 .,307 , 0 4 3  - 0 5  1 ,023  ,03U ,035  

U L =  3 - 5 8  . .  
EL , 3 7 0  ,296  , 2 8 8  ,282 ,379  ,762  ,792  , 777  , 7 7 5  ,771  
EG , 130 , 1 2 3  . 150 , 147 , 1 3 8  , 159  , 2 1 8  ,223  , 2 2 5  ,229  
E S  , 500  ,580 ,562 ,571 , 484  ,079 , 0 2 9  ,039  , 040  ,026 

UL = 4 - 7 7  
EL , 3 6 6  ,366 , 3 5 8  .,363 , 3 7 5  , 7 3 2  ,816 , 818  , 8 1 8  ,807 
EG , 1 0 9  ,144 ,126  ,140  , 162  ,,'083 , 134  ,182  - 1 8 2  ,.I93 
ES , 5 2 5  ,490  . 516 , 4 9 7  , 463 , 1 8 5  , 0 1 7  , 035  , 007  ,014 

UL = 5 - 9 6  
EL a.406 ,419 , 406  ,402 ,U10 , 4 3 8  , 7 7 4  , 790  , 7 9 4  , 7 8 5  
EG , 1 1 2  - 1 1 2  152 ,126 , 1 2 8  , 189  , 1 5 3  ,210  , 206  ,215 
ES - 4 8 2  ,469  , 4 4 2  , 472  , 4 6 2  , 3 7 2  ,0073 -016  ,014  ,013 

UL = 70 1 6  
EL , 0 3 2  , 4 3 5  430 , 432  ,0427 , 4 3 7  , 6 7 3  ,766 - 7 7 8  ,776 
EG - 1 2 2  ,126 -129  ,155  , 1 5 3  ,139 i 1 5 3  , 234  - 2 2 2  ,,224 
ES , 4 4 6  -439  , 441  ,412  . .421. ,420 , 1 6 3  ,000  , 0 3 9  ,018 



Table  1 3  ( c o n t i n u e g )  ----------------------------------------------------------- 
T N C l  INC2 1NC3 INC4 TNC5 INC6 I N C 7  INC8 INC9 I N C l O  ................................... ----------- --- ---------- 

----------------- A21G13 I N  U G  = 7 - 0 1  ---------------- 
UL = 8 - 3 5  

EL , 5 3 2  ,484  , 4 6 6  , 464  , 4 6 9  , 4 7 0  , 4 7 8  ,691  , 736  ,745 
EG , 080  ,135 - 1 2 8  - 1 5 7  -182  , 162  , 1 5 7  ,188 , 2 6 4  , 255  
ES - 3 8 8  - 3 8 1  0 407 - 3 8 0  - 3 4 9  , 3 6 8  , 365  ,121  , 026  ,033  

UL = 9-54  
EL , -533 -511 , 5 0 5  , 503  ,492 , 490  , 4 9 5  , 502  , 6 8 4  ,702 
EG - 102  ,138  w 147 , 170  a 1 8 2  , 1 7 5  , 1 8 3  ,176 , 2 3 6  ,298 
ES - 3 6 5  -350  , 348  ,327  - 3 2 7  , 3 3 5  , 3 2 2  , 3 2 2  , 0 8 0  ,037 

UL = 10.74 
EL , 642  ,542 ,531  ,507  , 5 0 5  , 488  , 494  , 496  - 5 2 2  ,672 
EG - 1 0 2  ,129  , 1 7 3  , 1 6 3  , 1 8 6  , 1 8 7  - 1 8 4  - 2 0 2  ,.222 -252  
ES , 2 5 6  - 3 2 9  - 2 9 6  , 3 3 0  , 3 0 9  , 324  , 3 2 3  ,302  - 2 5 6  -076 ----------------- A22H13 I N  UG = 8, 74 ---------------- 

UL = 2,039 
EL , 2 7 7  ,230 ,206 - 2 1 5  , 3 9 1  , 7 7 2  , 7 9 0  , 787  , 7 7 6  ,776 
EG - 1 6 1  - 1 5 7  - 1 4 0  , 1 9 2  , 2 3 2  - 2 2 8  , 210  ,213  , 2 2 4  -224 
ES -562  ,614 ,653  ,593  , 377  ,029  , 0 3 6  ,006  , 0 1 7  ,018 

U L  = 3.58 
EL , 2 0 7  ,214 - 222 , 2 3 7  , 2 3 7  , 7 9 3  ,802  ,. 813 , 8 0 8  ,804 
EG - 1 9 3  ,187 ,199 ,181 , 236  , 109  , 1 9 8  , 187  - 1 9 2  ,196 
ES - 6 0 0  ,599 , 5 7 9  , 5 8 2  , 5 2 7  , 098  , 019  ,005  - 0 0 0  ,010 

UL = 4.77 
EL , 501  ,270 ,283  ,251 , 2 7 6  ,662  , 8 3 1  , 8 0 3  - 8 1 4  ,812 
EG , 4 5 8  , 192  , 2 2 4  , 180  , 211  , 100  , 1 9 9  , 197  , 1 8 6  -188  
ES ,042  -538  ,492  ,570  , 512  , 2 3 7  - 0 2 5  ,015  - 0 0 1  -001 

UL = 5 - 9 6  
EL , a117 - 3 8 2  365 , 3 5 8  ,362  , 4 7 1  , 7 5 8  ,780 , 784  ,789 
EG ,130  ,147  , 1 7 8  , 193  , 179  , 116  , 2 3 2  ,220  , 2 1 6  ,,211 
ES , 4 2 3  ,471 , 4 5 7  - 4 5 0  ,458  , & I 3  , 0 1 1  , 032  , 0 2 4  ,011  

UL = 7.16 
EL , 512  ,370 ,320  - 3 6 5  , 3 3 7  , 3 3 8  , 6 3 8  - 7 7 8  , 7 8 7  ,778  
EG , 4 5 2  , 1 8 1  , 184 , 219  ,2111 , 2 0 0  , 175 , 222  ,,213 ,222 
ES - 0 3 6  ,449 ,496  -418  , 449  ,462  , 1 3 7  , 028  , 034  -,01 

UL = 8 - 3 5  
EL ,55U ,U76 , 4 3 7  , U U 8  , 4 3 5  , 4 2 7  , 4 3 5  , 739  ,781  ,788 
EG , 061  ,145  , 1 5 3  , 1 7 5  - 1 8 8  , 1 7 2  , 2 3 2  ,192  , 2 1 9  ,212 
ES o-385 ,379 ,410  , 376  , 378  , 401  , 3 6 4  , 069  , 0 2 1  ,000 

UL = 9.54 
EL ,483 ,494 , 478  .a79 ,U77 ,U86 ,.433 ,584 , 7 1 2  ,736 
EG 1 4 3  147 155 a 1 7 7  r 1 7 8  1 7 1  1 5 5  0 185  a 2 2 2  ,264 
ES , 3 7 4  ,359  ,367 ,344 , 345  , 3 4 3  , 353  ,230 , 0 6 6  ,020 

UL = 10.74 
EL , 5 7 7  , 492  , 4 6 1  , 4 5 8  , 464  , 4 4 9  - 4 6 0  ,472 , 6 1 3  ,719 
EG - 1 5 7  ,187  ,191  ,198  ,212  , 207  , 218  ,219 , 1 8 2  ,281 
ES - 2 6 6  ,.321 , 348  ,344 ,324  ,344  , 3 2 2  -309  , 2 0 5  ,070 

UL = 2.39 
EL , 295  ,229 ,218  ,214  ,374  , 806  ,.911 , 804  - 7 9 7  ,788 
EG , 1 2 1  , 162  , 174 ,*214 , 2 3 5  , 194  1 0 9  ,196 , 2 0 3  ,212 
ES ,,584 ,608. ,608 ,571 , 3 9 1  ,029  , 014  -.01 , 0 0 7  ,006 



T a b l e  1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 I N C S  INC6 I N C 7  INC8 INC9 INClO ------------------------------------------- ---------------- ----------------- A23113 I N  UG = 10-46  ---------------- 

UL = 3 - 5 8  
EL - 2 6 7  - 2 5 7  , 2 7 9  -292  - 3 2 2  , 7 5 3  , 734  ,786 , 7 8 4  ,777 
EG a 2 3 5  - 0 9 3  , 2 0 4  - 1 5 9  , 1 8 8  ,1110 - 2 1 6  ,214 - 2 1 6  ,223 
ES - 4 9 8  -650  - 5 1 6  - 5 4 9  ,490  ,106 , 016  ,007  , 019  ,000 

UL = 4 - 7 7  
EL - 3 4 6  -341  -3U2 -336  , 3 5 7  - 6 5 1  - 7 7 5  ,790 , 786  ,786 
EG , 1 8 0  a196  - 1 8 9  -1'42 - 1 7 1  - 1 1 8  - 2 2 5  -210  , 214  ,214 
ES , 4 7 4  , 464  , 4 6 8  , 5 2 1  - 4 7 2  - 2 3 2  - 0 3 8  ,005  , 001  ,007 

UL = 5 - 9 6  
EL , 3 4 6  , 2 2 8  , 304 , 2 9 2  - 3 0 3  - 4 8 2  , 7 6 0  ,773  , 7 9 7  .,800 
EG - 2 3 6  -057  1 2 2 5  a187 a203  e l 6 7  a166  a 2 2 7  a 2 0 3  a200 
ES - 3 5 8  - 7 1 5  ma71 no521 , 4 9 4  , 3 5 0  , 074  - 0 0 8  ,001  ,006 

UL - 7.16 
EL - 4 7 7  , 220  - 3 0 8  ,-329 , 3 2 6  - 3 3 8  , 6 8 0  ,778  , 7 9 3  ,802 
EG - 2 4 6  ,050  ,201  ,246 , 2 2 5  ,217  , 1 6 6  , 222  , 2 0 7  , 198  
ES , 2 7 7  -730  - 4 9 1  , 4 2 5  - 4 4 9  , 4 4 5  - 1 5 5  -056  , 0 0 3 - - 0 1  

UL = 8 - 3 5  
EL , 4 7 8  -301 - 3 9 5  -399  - 4 0 0  , 4 0 5  . 440  , 7 3 6  - 7 9 0  , 8 0 3  
EG , 2 8 4  , 0 3 2  - 1 9 6  , 2 1 1  - 1 9 9  , 172  , 2 0 5  ,154  - 2 1 0  ,197 
ES - 238  - 6 6 7  - 408 - 390 - 400 - 423  , 3 5 5  .. 110 , 0 2 7  -,01 

UL = 9,- 5 4  
EL - 467  - 3 4 7  . 417 - 425 - 441  , 4 2 4  , 4 5 4  ,512  , 7 5 3  ,787 
EG - 2 9 7  -054 , 191  ,198  - 2 0 7  - 1 8 0  , 1 3 2  , 222  , 1 9 0  , 2 1 3  
ES - 2 3 6  -600  - 392 - 3 7 7  - 3 5 2  - 3 9 6  , 354  a 2 6 7  - 0 5 7  ,012 

UL = 1 0 - 7 4  
EL - 5 7 1  - 3 8 6  - 4 7 9  -474  - 4 9 5  - 4 7 8  , 4 9 1  ,519  , 6 0 9  ,776  
EG , 3 2 2  , 0 1 7  - 1 $ e  ,185 , 2 1 b  , 1 7 5  ,179 , 196  , 1 7 0  ,103 
ES - 1 0 7  - 5 9 7  - 3 3 3  ,-341 - 2 9 2  - 3 4 6  - 3 2 9  - 2 8 5  , 2 1 2  -041  ----------------- A24J13 I N  UG = 12-17  ---------------- 

UL = 2-39  
EL - 2 7 4  -224  ,203  ,189  , 3 9 5  , 7 6 5  , 731  ,779  , 7 6 8  ,765 
EG , .I62 , 1 8 7  - 209 - 1 7 7  , 2 4 1  , 235  ,.219 ,221 , 2 3 2  - 2 3 5  
ES , -564 - 5 8 9  - 5 8 8  ,634 ,364  - 0 2 1  - -01  , 0 3 3  - 0 1 6  0-02 

UL = 3 - 5 8  
EL , 2 7 1  - 2 9 4  , 3 0 1  , 3 0 2  , 3 4 9  , 7 5 9  ,786 ,788  ,782 ,786 
EG , 171  -191  - 1 8 8  ,159 - 1 9 2  - 1 6 0  , 214  , 212  - 2 1 8  ,214  
ES - 5 5 7  -515  ,511  -538  - 4 5 9  - 0 8 1  - 0 3 8  - 0 0 6  -.02 - 0 0 1  

UL = 4.77 
EL - 2 8 7  ,308 ,319  ,339 ,3U6 ,625  , 1 1 6  - 7 8 3  - 7 8 0  , 783  
EG , 2 1 0  , 195  , 207 , 174  - 1 8 2  , 1 6 4  ,224  - 2 1 7  , 2 2 0  ,217 
ES , 5 0 3  - 4 9 7  , 474  ,487  ,472  - 2 1 0  , 0 5 0  -000  , 0 2 1  -,02 

UL = 5 - 9 6  
EL , 3 3 5  - 3 6 0  - 373 , 374  , 3 8 2  , 4 2 8  , 7 2 3  ,785  , 796  ,792 
EG - 1 7 8  -180  - 1 8 5  ,179 , 180  - 1 9 5  , 1 9 5  , 2 1 5  - 2 0 4  ,208  
ES , 4 8 7  , 4 5 9  - 4 4 2  - 4 4 7  , 4 3 7  , 378  - 0 9 3  ,002  , 0 1 3  -,02 

UL = 7 - 1 6  
EL - 3 8 3  -407  ,399  ,396  , 4 0 1  ,419  - 6 3 8  , 761  - 7 8 7  ,794 
EG - 1 5 4  -174  , 1 8 9  ,190  , 1 9 9  , 188  , 169  ,239 - 2 1 3  -206 
ES - 4 6 3  -419  - 4 1 2  *.413 - 4 0 0  , 3 9 3  , 1 9 3  , 0 5 8  , 0 0 6  -,01 



Table 1 3  (cont inue3)  ........................................................... 
INCl INC2 I N C 3  I N C U  INC5 INC6 INC7 INC8 INC9 I N C l O  ----------.------------------------------------------------ ----------------- A24J13 I N  UG = 12-17  - ------------ --- 

UL = 8 - 3 5  
EL , 4 6 5  , 4 5 1  , 4 5 0  , 4 5 9  , 4 6 1  , 451  , 461  ,686 , 7 7 8  ,778 
EG , 1 2 8  -191 , 1 6 9  ,187  ,186 , 1 7 7  , 1 7 1  ,190  , 2 2 2  ,222 
ES , 406  ,358 ,381  ,354 ,353  ,371  , 3 6 8  ,124  , 0 0 5  ,011  

UL = 9 - 5 4  
EL , 4 5 8  ,479 , 446  ,462 , 496  ,490 , 5 0 4  , 5 4 4  , 7 0 6  ,715  
EG , 1 7 0  , 205 , 171  - 1 8 5  , 2 0 7  ,164 -16  1  , 211  , 1 8 0  ,285 
ES - 3 7 1  ,316 , 3 8 3  , 3 5 3  , 297  ,346 , 3 3 4  ,245  , 1 1 4  ,031 ----------------- A25K13 I N  UG = 13.3 4  ---------------- 

UL = 2-39  
EL , 3 0 8  -200  , 192  ,183  ,370  - 7 7 0  - 7 7 4  ,767  , 7 6 7  , 761  
EG , 1 7 6  , 194 , 2 0 3  , 197  , 254  , 2 3 0  , 226  , 2 3 3  , 2 3 3  ,239 
ES ,516  -606  ,605  - 6 2 0  , 377  ,058 - 0 0 1  - 0 0 1  , 0 0 5  -014  

UL = 3.58 
EL - 2 9 7  ,288  , 301 , 308  , 3 4 2  , 752  , 774  ,781 - 7 7 6  -772> 
EG , 1 6 6  -194  , 1 7 7  ,184 , 179  ,164  , 2 2 6  , 219  , 2 2 4  ,228  
ES , 5 3 7  - 5 1 8  , 5 2 3  , 5 0 8  , 480  , 084  , 021  - 0 0 0  -.01 -.03 

UL = 4.77 
EL , 294 , 3 1 3  - 3 3 4  .3U2 , 3 5 7  , 6 2 5  ,7U9 ,778  ,. 776 -778 
EG ,222  ,210 - 1 9 9  , 173  , 171  , 1 5 3  , 2 5 1  , 222  , 2 2 4  ,222 
ES , 4 8 4  ,478 , 467  - 4 8 5  , 472  , 222  , 3 6 2  ,005  - 0 0 1  -003  

UL = 5 - 9 6  
EL , 300  ,315 - 3 3 4  ,352 , 3 7 3  ,413  , 711  ,759  - 7 7 5  ,792 
EG , 2 1 1  ,197  , 1 9 3  , 2 1 8  , 1 9 6  , 185  ,236  , 241  , 2 2 5  ,208 
ES , 4 8 9  ,487 ,472  ,430  , 431  , 402  , 0 5 2  , 020  , 0 1 3  -,02 

UL = 7, 1 6  
EL , 3 1 6  , 3 7 2  . 382 , 4 0 0  - 4 l U  , 4 3 1  , 6 1 5  , 7 4 8  ,775  .792 
EG , 1 8 7  ,.208 ,186 ,188  ,176  ,182  , 2 0 4  , 252  , 2 2 5  ,208 
ES , 4 9 6  ,420 - 4 3 2  , 4 1 1  , 410  , 3 8 7  , 1 8 1  ,037  , 029  -,02 

UL = 8 - 3 5  
EL , 3 8 9  ,408 ,421  , 447  , 448  ,454 - 4 6 7  ,680  , 7 5 8  ,782 
EC a 2 0 5  ,190  0 l O U  , 203  , 176  , 1 8 2  , 1 9 1  , 210  ,242  ,218 
ES , 4 0 6  , 402  . 396 , 3 4 4  , 3 7 6  -364  ,3U2 ., 110 - 0 4 9  -,03 

UL = 9 - 5 4  
EL - 5 0 6  , 4 2 2  - 4 3 5  2459  , 4 9 9  ,459  , 4 6 1  , 518  ~ ~ 7 1 9  ,768 
EG , 1 9 3  ,194 ,176 ,203  ,234  , 1 8 5  , 1 7 1  , 2 1 3  , 1 9 0  ,232  
ES , 3 0 1  ,384  - 3 8 8  , 338  ,,268 , 356  , 3 6 8  , 2 6 9  - 0 9 0  ,016 --.-------------- A26L13 I N  UG = 15-64  ---------------- 

UL = 2.39 
EL , 2 1 1  -196  , 178 - 1 7 8  , 384  , 7 5 7  ,776  , 7 7 3  , 764  ,762 
EG - 2 1 7  , 207  , 227  ,216 ,2711 , 2 4 3  -224 ,227 a236 ,238 
ES , 5 7 2  - 5 9 7  , 5 9 5  ,606 , 3 4 1  , 064  , 003  - 0 0 2  , 034  -,05 

UL = 3.58 
EL - 3 0 3  - 2 5 8  . 253 , 2 5 0  , 2 9 0  , 702  ,749  ,751 , 756  -726 
EG , 2 0 2  -231  ,206  ,207  , 227  , 189  , 2 5 1  ,249  , 2 4 4  ,,274 .. 
ES , 4 9 5  ,510 .SUl ,542  , 4 8 3  , 109  , 0 2 8  0 - 0 1  , 0 2 2  -,01 



Table 1 3  ( c o n t i n u e 3 )  ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C ~  INC5 INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- A26L13 I N  UG = ,15-  6 4 ---------------- 

UL = 4 - 7 7  
EL , 3 2 8  - 2 6 9  - 2 7 4  ,280  , 2 9 8  , 5 9 4  , 7 2 9  ,754 , 7 6 7  , 765  
EG , 2 0 5  - 2 1 5  - 2 3 5  , 209  . -234 - 1 6 9  - 2 7 1  -246  , 2 3 3  -235  
ES , 4 6 7  ,516  , 491  ,511 .,468 (-237 , 026  ,001  - 0 2 7  -,01 

UL = 5 - 9 6  
EL , 3 7 4  , 282  - 2 9 2  ,309 , 3 1 8  , 375  ,679  , 735  - 7 5 8  -753 
EG ,,251 ,231 - 2 3 1  , 250  , 2 3 5  , 233  , 2 1 8  , 2 6 5  - 2 4 2  ,247  
ES , 3 7 5  - 4 8 7  mu77 , 440  - 4 4 7  - 3 9 3  , 1 0 3  , 049  - .01 -,01 

UL = 7 - 1 6  
EL , 3 4 8  - 3 7 0  - 3 7 1  ,400  - 4 0 4  -404  - 6 1 4  , 714  - 7 5 9  -770  
EQ , 107  , 215  i 181 a 2 3 3  - 1 9 8  - 1 9 0  - 1 9 3  , 2 8 6  . .%I l l  ,230 
ES , 4 6 5  ,416 - 4 4 8  ,367 - 3 9 8  , 407  - 1 9 3  ,054  , 0 0 9  #.003 

U L  0 8 a 3 5  
EL - 3 3 0  -372  , 3 9 6  ,409  - 4 1 3  - 4 3 3  , 4 1 3  , 654  , 7 3 4  ,761  
EG , 2 5 0  -219  . 201 ., 223 , 2 0 4  - 2 2 6  .. 226 ,, 201 ,266 -239 
E S  ..420 -409  - 4 0 2  ,368  - 3 8 3  , 341  , 3 3 0  - 1 4 5  - 0 2 2  ..0Q3 

UL = 9.54 
EL , 4 4 3  , 414  , 4 3 8  , 4 3 5  ,.479 - 4 4 2  , 4 4 8  ,508  , 6 9 3  ,760 
EG , 2 3 2  ,198  , 220  -210  , 2 4 4  - 2 0 5  - 2 0 7  ,240  , 1 9 2  -240 
ES , 3 2 5  - 3 8 8  - 3 4 3  - 3 5 5  - 2 7 7  ,.353 - 3 u 5  ,252 - 1 1 5  -002  ----------------- A27H13 I N  UG = 17-31 ---------------- 

UL = 2 - 3 9  
EL , 1 6 9  - 0 9 6  .- 090 - 108  , 3 9 8  , 7 4 9  - 7 6 3  ,765  - 7 5 8  ,749 



T a b l e  13 (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 INC7 INC8 INC9 INClO ----------------------------------------------------------- ----------------- A14A13 AB UG = 0.30 --------- - ---- -- 

U L  = 5 - 9 6  
EL , -492 ,455 , 436  -480  ,446  ,991  1.3 1  1.00 1.00 ,998  
EG - ,01 - 0 1 1  .. 020 - ,00 , 0 1 5  -,.02 - ,01  - 0 0 1  - , 00  ,002 
ES , 5 1 6  - 5 3 4  - 5 4 4  - 5 2 2  - 5 3 9  - 0 3 3  ,002  -;00 - 0 0 0  ,001 

UL = 7 - 1 6  
EL , 5 5 1  - 4 0 2  - 5 2 6  , 5 2 1  , 5 3 7  , 775  1,01 1 ,01 1.01 1,00 
EG , 001  ,037  - 0 0 1  , 000  - 0 0 0  -004  -001  -001  - 0 0 1  -,01 
ES ,.448 -561 -482  ,,479 - 4 6 5  ,260  ..331 - 0 0 1  - 0 0 0  -000 

U L  = 8 - 3 5  
EL , 552  ,559 ,581  ,564 ,557  - 5 3 9  1 - 3 1  1 0  1 ,00  1.00 
EG - ,03 --01 003 - ,01 ..010 , 0 0 8  -,03 - ,01 - - 0 1  -,00 
ES - 4 7 9  ,455 , 416  ,441 - 4 3 3  - 4 5 3  , 020  -001  , 0 0 3  -,01 

UL = 9 - 5 4  
EL , 5 6 2  , 5 8 7  - 6 2 1  .- 597 , 6 2 2  , 5 6 6  , 8 4 5  1 - 0 3  1.01 1,01 
EG - .01 - 0 0 1  -00.0 -,.01 -001  ,006  -,34 -003  - 0 0 1  -,01 
ES , 450  -424  , 3 7 9  , 408  ,390  , 4 2 8  , 1 9 9  -001  - 0 0 6  -,01 

U L  = 10.74 
EL , 644  ,626 -654  ,607 - 6 3 6  , 5 7 5  , 5 3 2  1 - 0 3  1.04 1-00 
EG -.02 -..01 , 0 0 6  - ,OO - - 0 0  , 019  -020  -*,05 -.04 -,01 
ES , 3 7 9  -388  - 3 4 0  - 3 9 7  , 366  , 406  , 3 8 9  ,019  - 0 0 1  -,01 

UL = 11.93 
EL , 6 3 1  , 658  - 6 5 4  ,.637 - 6 3 4  , 626  , 6 1 1  ,672  1 - 0 1  1.01 
EG - .00 - 0 0 0  - 0 0 6  ,009 ,010 , 010  , 3 1 0  ,030 - 0 0 2  -,01 
ES , 3 7 0  ,344 - 3 4 0  ,354 ,356 - 3 6 4  , 379  , 298  , 0 0 4  -018  ----------------- A16B13 A B  UG = 0-49  ---------------- 

UL = 4.77 
EL , 4 1 8  ,488  , 4 3 5  , 4 4 1  , 6 3 3  , 979  ,.984 ,982 - 9 7 9  ,975 
EG - 0 0 8  ,072 , 009  - 0 0 7  - 0 0 3  - 0 2 1  , 0 1 6  -018  - 0 2 1  ,025  
ES , 6 6 1  ,440 , 5 5 6  , 5 5 3  , 4 0 1  - ,02 - 0 0 2  ,004 , 0 0 5  -007 

UL = 5.96 
EL - 4 3 4  .,408 . 442 , 0 4 5  -4U8 , 9 6 6  , 993  ,991 - 9 9 3  ,989 
~e - 0 2 8  ,031 -0-17 ,027  -025  - . o i  . ( i j ' i  - 0 0 9  , 007  ,011 
ES , 5 3 8  . -521  - 5 4 1  - 5 2 8  , 527  , 040  , 0 3 9  -,00 - 0 0 0  ,000 

U L  = 7 - 1 6  
EL , 5 1 6  -495  ,506 - 5 0 0  - 4 8 7  , 717  - 9 7 5  - 9 8 2  - 9 8 0  ,973  
EG , 0 2 6  , 0 0 2  ..030 , 027  , 011  -.00 , 0 2 5  ,018  - 0 2 0  ,027 
ES - 4 5 8  - 5 0 3  - 4 6 4  , 473  -502  - 2 8 4  - 0 1  8  , 003  , 0 0 5  ,002 

U L  = 8.35 
EL , 5 7 9  , 509  - 5 0 9  , 556  , 5 8 5  , 5 8 3  ,9117 ,973 , 971  ,973 
EG -.02 ,039 - 0 3 9  ,,010 ,001  -,01 -,02 , 027  , 0 2 9  ,027 
ES , 4 4 2  .US2 - 4 5 2  - 4 3 4  , 4 1 3  ,425  , 0 7 3  ,002 - 0 1 4  ,007 

UL = 9,.54 
EL , 5 9 0  ,660  667 - 6 8 6  - 3 8 5  , 5 3 5  , 781  ,991  1 - 0 0  ,993 
EG - 0 0 0  -.01 -.03 - 0 2 9  - 2 6 8  -018  -004  ,009 - 0 0 0  ,007 
ES , 4 1 3  ,354  - 3 6 7  - 2 8 5  , 3 4 7  .,648 , 259  ,005 - 0 0 0  --01 

UL = 10.74 
EL , 6 5 8  ,644 -643 - 6 2 5  . 6 2 1  .548 - 5 5 9  , 8 2 5  , 9 3 3  - 9 4 7  
EG -001 -001  - 0 0 6  .-O15 - 0 1 1  , 049  ,031  -026 , 067  ,053 
ES , 3 4 9  , 362  . 351 , 3 6 0  , 368  , 4 0 3  , 4 0 0  ,149  , 0 2 8  ,027 



Table 1 3  ' (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INC5 INC6 INC7 INC8 INC9 I N C l O  ---------------------------------------------------------- 

----------------- A17C13 AB UG = 0-92 ------------- --- 
UL = 4 - 7 7  

EL - 4  10 , 428  . US9 - 3 7 0  - 626  , 961  ,959  ,952 , 947  .-902 
EG - ,01  -007  - 0 9 8  ,031 -.02' , 0 3 1  , 0 4 1  ,048 - 0 5 3  ,,058 
ES , 5 9 6  , 565 . 443  , 5 9 9  , 3 9 3  , 0 0 8  - ,00 , 0 0 7  ,004 ,,023 

UL = 5 - 9 6  
EL , 4 6 8  , 445  . 428 -416  , 4 1 6  , 8 3 7  , 9 3 6  ,936 ..934 ,929.  
EG - 0 4 2  -015  - 0 5 2  ,058 - 0 6 3  ,030  , 054  .,064 , 066  ,071 
ES - 4 9 0  ,539 - 5 2 0  -526  - 5 2 0  , 1 3 3  - 0 2 0  , 0 1 5  , 016  ,024 

UL = ? , I 6  
EL , 5 2 1  ,517  -502  -483  - 4 8 1  , 7 0 3  , 9 5 2  ,948 ,945 ,945 
EG ,023 , U Z U  - 037 ,.041 . - 053  - 0 0 4  , 0 0 8  ,052 , ,055 ,055 
ES , 4 5 5  -459  -461  -476  ,466 , 336  , 0 0 6  ,009 , 0 1 1  ,010 

U.L = 8 - 3 5  
EL , 5 4 0  , 567  , 5 3 6  - 5 3 4  , 5 1 7  , 5 2 5  -86U ,953  ,9U6 ,9B2 
EG - 0 0 0  -021  - 0 3 2  ,044 ,041  , 044  , 022  ,047  - 0 5 4  ,058 
ES a u 6 1  -fJ11 - 4 3 3 . - 4 2 3  , 4 4 2  0,432 . - I 1 4  ,,012 ,010 ,017 

UL = 9,. 54  
EL ,.557 -672  ,603  , 584  , 576  , 5 7 1  - 5 3 1  , 9 4 5  , 9 4 3  ,934 
EG -4-08 , 047  , 0 2 0  , 018  , 0 2 8  - 0 3 2  , 048  ,039 ,057  -066 
ES , i 5 2 3  -281  - 3 7 7  - 3 9 7  , 396  , 3 9 7  , 3 7 1  , 016  , 017  ,021 

UL = 10.74 
EL , 6 3 4  - 6 2 3  - 6 1 8  - 5 9 6 . , 6 0 4  , 580  , 584  ,799  ,959  ,952 
EG , 0 0 5  ,021 , 029  ..029 - 0 4 7  - 0 4 5  , 052  ,012 , 0 4 1  ,048 
ES , 3 6 0  - 3 5 6  - 3 5 3  - 3 7 5  -3U8 ,,375 ,364  ,190  ,004 ,012 

UL = 11.93 
EL ..721 ,647  -64'5 ,-627 - 6 0 3  , 6 1 3  ..606 , 6 2 1  , 8 3 9  - 9 5 7  
EG , 0 0 8  - 0 2 1  - 038  ,042  - 0 3 7  - 0 5 1  , 0 4 7  ,0056 ,030  ,043 
ES , 2 7 1  -333  - 3 1 7  ,331 - 3 6 0  , 336  , 3 4 7  , 3 2 3  -1 '31 -,010 ----------------- A18D13 AB UG = 1, 76 ---------------- 

UL = 3 - 5 8  
EL - 3 5 6  -328  ,342  ,.315 - 5 4 0  , 9 3 5  , 9 2 6  ,920  , 9 2 2  - 9 0 5  L 

EG , 0 2 1  ,07U , 1 1 7  , 0 8 1  - 1 1 3  , 0 6 5  .,074 ,080 , 078  ,095 
ES - 0 6 2 3  .,598 ,541  , 605  , 3 4 7  , 010  , 002  , 012  - 0 0 1  ,.012 

UL = 4.77 
EL , 3 9 8  - 4  14 , 390 , 3 5 3  , 5 5 7  , 9 0 9  , 9 0 5  ,890  - 8 9 6  ,892 
EG , 0 2 3  ,048 , 065  ,084 ,021  , 0 6 3  , 0 9 5  ,110  , 1 0 4  ,108  
ES , -579 ,538  . 545  , 5 6 3  , -422 , 0 2 9  - 0 0 7  ,022 , 007  ,025 

UL = 5.96 
EL - 4 5  1 ,.U67 , 435 - 4 1 7  , 424  , 8 3 1  , 902  ,906 ,904  ,885 
EG , 0 2 7  -038  -054  , 0069  ,.093 , 010  , 0 9 8  ,094 ,096  , 1 1 5  
ES , 521  -495  ,511  ,.515 , 4 8 3  , 158  .020 ,008  , 0 1 5  - 0 2 2  

UL = 7 - 1 6  
EL - 4 7 1  -492 - 4 7 7  ,444 , 459  , 663  - 9 0 8  ,900 , 900  ,890 
EG - 0 4 1  ,-059 - 0 5 5  , 072  , 1 0 9  - 0 0 1  ,092  ,100  - 1 0 0  -110  
ES - 4 8 8  -449  - 4 6 8  -484  ,,432 , 345  , 0 2 3  ,022  , 0 1 7  ,026 

UL = 8.35 
EL ,. 540 - 5 3 7  , 5 0 8  ,497  , 490  , U72 ,772  ,909  ,905  ,888 
EG - 0 2 9  ,042 , 068  ,073 ,082  ,099  , 056  ,091  , 0 9 5  ,112 
ES - 4 3 1  -421  - 4 2 4  , 4 3 0  , 4 2 8  , 429  , 1 7 2  -012  , 0 1 4  ,027  



Table 1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 INC4 INCS INC6 I N C 7  INC8 INC9 INClO 

-----------------------------------------*----------------- ----------------- A18D13 AB UG = 1-76  -- -------------- 
UL = 9 - 5 4  

EL #.593 ,631 , 5 8 5  ,583  , 527  , 534  - 5 3 1  , 928  - 9 1 0  -896  
EG - ,01  - 0 3 4  ,. 041 ,058  , 0 4 1  , 0 7 3  ,079 ..O47 - 0 9 0  ,104 
ES - 4 2 0  ,335  , 3 7 5  ,359  , 432  - 3 9 3  - 3 9 0  ,025  , 0 1 7  ,023  

UL = 10.74 
EL , 6 2 2  -648  ,621  , 579  , 585  , 5 5 1  - 5 4 6  ,790 - 9 3 7  ,900 
EG , 0 1 1  ,-031 , 0 3 9  ,049  , 0 6 8  - 0 8 2  , 083  ,-210 ,063  ,074 
ES - 3 6 6  ,321 - 3 4 0  ,372  , 347  , 3 6 7  - 3 7 1  - 206 - 0 0 3  ,026 

UL = 11.93 
EL - 6 6 6  - 6 6 7  - 6 5 7  , 6 3 0  , 6 2 1  , 6 0 1  w596 , 583  , 8 0 0  ,903 
EG - 0 4 3  -044 , 038  ,051 , 061  , 0 6 3  , 375  - 0 7 4  , 0 2 8  ,097 
ES - 2 9 0  , 289 - 3 0 5  , 319  , 3 1 8  , -336 - 329 ,. 342 , 1 7 3  ,025 ----------------- A19E13 AB UG = 3 - 5 3  ---------------- 

UL = 3 - 5 8  
EL , 3 3 7  , 3 1 3  , 305 - 2 8 9  , 4 6 1  , 8 6 6  , 8 7 0  , 868  , 860  ,862 
EG - 0 9 2  ,104 -113  ,110 , 141  , 134  , 1 3 0  ,132  , 1 4 0  ,138 
ES , 5 7 1  - 5 8 3  , 5 8 2  , 6 0 1  , 3 9 8  ,,016 , 0 2 5  ,005  - 0 1 4  ,004 

UL = 4-77  
EL , 4 3 1  , 386  - 3 6 3  , 338  , 3 2 8  , 8 3 7  , 8 5 2  , 858  ,852  ,847 
EG , 061  -095  , 118  ..I30 , 1 3 0  , 0 9 3  , 178  , 142  , 1 4 8  ,153  
ES - 5 0 8  ,519  - 5 1 9  , 532  , 5 4 2  , 070  , 0 1 7  ,021 , 0 1 9  ,006 

< UL = 5 - 9 6  
EL - 4 4 6  . 441 . 418 ,399  , 3 9 5  , 5 8 6  , 5 8 6  , 841  , 8 3 9  ,832 
EG , 061  ,090 , 107  -105  , 1 1 9  ,116  . 414  , 159  - 1 6 1  ,168 
ES , 4 9 3  - 4 6 9  - 4 7 5  , 4 9 5  , 4 8 7  , 298  , 150  , 007  ,014  -025 

T UL .= 7, 16 
<F EL , 492  ,542 -481  ,461  , 438  , 415  , 8 2 4  , 810  , 8 1 4  - 8 0 8  

EG , 0 2 2  ,079  , 0 7 0  , 097  , 114  , 1 1 6  , 1 4 0  , 190  ,186  ,192 
ES , 4 8 5  - 3 8 0  - 4 4 9  , 442  , 4 4 8  , 469  , 036  ,045  ,015  ,.020 

UL = 8 - 3 5  
EL - 5 8 4  - 5 4 3  - 5 3 7  ,485  , 4 7 7  , 4 3 6  , 6 2 7  ,795  , 787  ,,787 
EG a012  -033  - 1 3 6  -112 - 1 4 4  , 1 1 7  , 112  , 2 0 5  , 2 1 3  ,213  
ES , 4 4 4  .U18 , 326  - 4 0 2  , 3 7 9  , 4 4 7  ,,262 ,052 ,034 ,036 

UL = 9 - 5 4  
EL - 6 1 3  - 5 9 5  , 5 4 7  , 495  , 5 1 2  , 4 9 2  , 4 8 3  ,681  - 7 7 9  -781 
EG - 0 3 9  -074 -087  -119  - 1 2 1  - 1 2 3  , 1 2 6  - 1 4 3  - 2 2 1  -219  
ES - 3 4 8  ,331 ,366  ,386 , 3 6 7  , 3 8 5  , 3 9 1  ,176  - 0 4 4  ,039 

UL = 1 0 - 7 4  
EL , 6 1 3  ,G25 - 5 8 7  , 550  ,536  .512 .51O ,507  , 7 0 5  , 7 7 3  

: 
EG , 0 7 0  - 0 7 6  - 0 8 9  ,114  - 1 2 0  , 1 3 0  , 1 4 7  ,152  , 1 5 9  ,227 
E S  , 3 1 7  a 2 9 9  ,324 ,337  , 344  - 3 5 0  - 3 & 3  , 341  - 9 3 7  ,.055 

UL = 11.93 

? 
EL - 6 5 9  -673  , 6 3 7  -600  , 595  , 574  , 596  , 579  , 5 9 2  ,799  
EG - 0 8 5  ,074 - 0 8 7  , 088  , 1 0 8  , 0 9 3  , 1 2 1  ,116  - 1 2 6  ,124 
ES ,.255 -253  -276  ,312 , 2 9 7  ,333  , 2 3 3  , 305  , 2 8 2  ,077  

UL = 3-58  
EL - 3 0 2  -302  - 3 4 3  ,261 , 451  - 8 4 4  , 8 5 5  ,859  , 8 5 7  , 8 5 3  
EG , 010  - 0 9 3  306 152  p 158  ,0129 , 135  ,141  , 1 4 3  ,147 
ES - 6 8 9  -606 -351  - 5 8 7  ,392  - 0 2 7  - 0 0 4  ,004  - 0 0 1  ,009 



Table 1 3  (continued) ------.------.--------------------------------------------- 
I N C l  INC2 I N C ~  INC4 I N C 5  INC6 INC7 INCB'INC9 I N C l O  -----------.---------------------------------------------- ---------------- A20P13 AB UG. = 5 - 2 5  ---------.------ 

UL = 4 - 7 7  
EL- , 410  ,378 , 3 4 6 ' , 3 5 5  , 336  , 798  , 866  ,874  , 8 6 8  ,860 
EG - 0 6 3 , 1 1 0  , 1 2 1  , 1 5 5 , 1 3 7  ,101  , 1 3 4  ,126 , 132  ,140 
ES , 5 2 6  , 512  - 5 3 3  , 4 9 0 ' , 5 2 7  , - l o 1  - ,01 ,002  - , 00  -,01 

UL = 5 - 9 6  
EL , 4 2 8  , 411  . , 3 8 0 , 3 6 9  , 3 4 8  , 541  , 814  , 830  , 8 2 8  ,818 
EG , 1 0 8  ,122 , 1 2 1  , 1 6 5  ,159  ,132  , 186  ,170  , 1 7 2  ,182 
ES , 4 6 3  , 4 6 8  ,'SO0 , 466  , 4 9 3  , 3 2 6 . , 0 2 4  ,007 , 0 1 9  ,003 

U& = 7 - 1 6  
EL , 4 6 9  -473  - 4 4 0  , 3 9 5  , 3 8 3  , 395  , 7 7 1  .,861 ,813 ,799 
EG , 0 8 8  , 107 429 , ' I 35  0 147. /I77 , 1 4 3  199 , 187 ,201 
E S  , 9 9 3  - a 2 0  , 4 3 0  , 470  , 4 7 0  , 4 2 8  - 0 8 6  - ,00 , 038  ,000 

W L =  8 - 3 5  
EL , 5 0 4  ,507  - 491  , 4 5 5  .,437. ,448  ,600  , 7 6 5  -77.1 ,753 
EG - 0 7 8  ,096 ,126 ,139  , 1 3 7 ' , 1 5 6  , 1 0 2  .229 , 2 2 9  ,247 
ES , 4 1 8  , 397  , 3 8 3  , 406  , 4 2 7  , 3 9 6  , 2 9 8  ,006 , 036  ,047 

UL =' 9 - 5 4  
EL , 6 3 1  552 522  - 5 0 3  , 499  ,482  m.468 ,640 , 7 3 3  ,719 
EG - 0 5 3  ,107 - 1 2 2  - 1 2 6  - 1 5 6  , 1 6 2  , 1 5 7  , 1 1 3  ,0267 ,281 
ES - 3 1  6  ,341 , 356  ,371 , 345  , 356  376  , 2 4 7  , 0 3 9  .,040 

UL = 10 ,74  - - 

EL , 662  ,588 , 5 4 5  ,546 ,502  , 489  , 4 3 3  ,487. , 6 5 5  ,711  
EG , 0 9 9  ,094 , 127  , 160  , 148  , 159  , 1 7 7  , 1 8 9 ' , 1 4 5  ,289 
E'S , 2 3 9  - 3 1 7  , 3 2 8  ,294 ,349  , 3 5 3  , 339  , 323  , 2 0 1  ,045  

UL = 1 1 - 9 3  
El. ,694 ,702 ,588 ,586 ,575 , 5 4 5 . 5 U O  .530 -531 ,558  
EG , 1 0 6  ,099  , 105 , 134  , 140  , ' I42 , 149  ,162 , 1 7 9  ,209 
E S  , 1 9 9  ,199  , 306  -280  ,285  , 3 1 3  , 3 1 1  , 3 0 8 ' , 2 9 0  ,233 ----------------- A21G13 AB 7,01,  ------- --------- 

UL = 2 - 3 9  
EL ,.272 -166 - 1 7 4  - 1 4 5  ,508 , 755  , 7 7 2  , 765  -76 '5  ,753  
EG , 2 2 5  ,172  , 2 0 1  - 182  , 207  , 2 4 5  , 228  ,235  , 2 3 5  ,247 
ES ,503  ,662 , 6 2 5  ,673  ,285 ,048 , 0 3 9  ,045 , 023  ,041 

U L  = 3 - 5 8  



Table  13 (continued) . . ----------------------------------------------------------- 
INC1 IWC2 INC3 INC4 INCS INC6 I N C T  INC8 INC9 INClO ---------------------------------------------------------- -- --------------- A21G13 AB UG = 7-01  ---------- ---- -- 

. . UL = 8 - 3 5  
EL - 5 2 3  ,465 ,450  ,448  ,444 ,462  ,461  ,691  ,736  ,745 
EG - 1 1 5  134 141 , 1 6 5  ,150  ,195  ,160  ,215 4,264 ,255 
.ES - 3 6 2  ,401 , 4 0 9  ,388 ,407 ,343  , 3 7 9  .093  , 0 3 2  ,021 

U L  = 9-54  
EL , 5 1 3  ,485 ,468 , 4 7 3 ' , 4 5 3  ,448  , 4 6 3  ,495  , 6 8 4  ,702  
EG 9 143 0 163 0 149 - 1 8 0  , 1 7 3  - 1 6 2  , 188 ,236  -264  ,298 

.ES - , 3 4 4  ,352 ,383 ,347 ,,374 ,390  , 3 1 9  ,269  , ,053 ,037 
U L ' =  10 -74  

EL , 6 4 8  ,557  , 5 2 5  ,515  ,518  , 4 9 2  , 4 9 3  ,506 ,530  ,672 
EG , 0 9 9  ,138 ,143 ,159  ,191 -174  , 1 6 1  ,202  , 2 2 3  ,252 
ES , 2 5 3  ,305 ,332 ,326  ,291 - 3 3 4  , 3 9 6  ,292  , 2 4 6  ,076 --------------- -- A22H13 AB UG = 8-74 ---------------- 

UL = 2 - 3 9  
EL - 2 7 9  -238  218 ,219  ,391  - 7 7 2  - 7 9 0  ,787 ,776  ,776 
EG , 1 2 9  -163  ,162 ,0168 ,248  -228  ,210  ,213  - 2 2 4  -224  
ES , 5 9 2  ,598 , 6 2 0  , 6 1 4  ,360  ,029  ,030  ,001 -040  ,00.0 

UL = 3 - 5 8  
EL m 304 293. 287 309 ,300  , 7 9 3  , 8 0 2  813 , 8 0 8  .,804 
EG ,171  , 1 7 0  , 1 2 8 ' , 1 4 5  ,194  ,160 ,138  ,187  , 1 9 2  ,196 
ES , 5 2 6  ,538  , 5 8 5  . ,546 ,506  , 0 4 7  ,019  - .00  , 035  -,01 

UL = 4-77  
E L .  , 4 2 8  ..359 ,359  ,350 ,358 ,662  :831 ','803 , 8 1 4  ,812  
EG , 1 0 1  ,148  , 1 5 9  ,158  ,154 ,129  7 1 9 9 . 0 1 9 7  ,186  ,188 
ES ,471  ,493 ,482 ,492 ,488  ,209  ,059  -,01 - 0 0 1  -001 

UL = 5.96 ' 
EL , 4 6 7  oh04 , 3 9 0  - 3 7 7  ,381  .a71  r 7 5 8  -780 -784  ,789 
EG , 1 1 2  ,130 ,182' ,167. ,148  -122. , 184  ,220 ,216  ,211 
ES ,421  ,465 ,428  ,457. ,471 , 4 0 7 , 0 5 8  ,015 , 0 0 2  ,-011 

. . 
UL = 7 - 1 6  

EL , 4 1 0  ,442 ,410  ,422 ,410 ,414  , 6 3 8  ,778 , 7 8 7 , , 7 7 8  
EG .. 133 , 100 , 167 , 1 5 0 . ,  178 ,162  ,187  ,222  ,213  .,222 
ES , 4 5 7  ,418  , 4 2 3  ,429  , 4 1 2  , 4 2 4  L 1 7 6 . - 0 1 7  ,034  -,01 

UL = 8-35  . . 

EL , 5 3 9  ,456  -41'6 , 433  ,410  ,414  , 4 2 3  ,739  ,781 ,788 
EG , 0 7 6 , . 1 4 9  - . I58  ,188 ,184  ,190 , 2 1 9  ,203  , 2 1 9  ,212 
ES , 3 8 5  .,395 , 4 2 6  ,378  ' -407 ,396  , 3 5 8  ,058  ,015  ,012 

UL = 9 - 5 4  
EL ,457  ,469 ,453  ,449  ,453  ,462 , 4 6 0  , 5 8 4  , 7 1 2  ,736 
EG , 1 6 3  , 165 . 179 , 1 9 5  , 195 , 189 , 1 8 3  ,196 ,216  , 2 6 4 .  
ES , 3 8 0  ,366 ,368  ,376 ,352  ,349 , 3 5 6  ,219 , 0 7 2  ,044 

UL = 10.74 
EL , 592  ,503 ,480  ,482 ,470  ,480  ,456  ;482 . , 6 1 3  ,719  
EG , 1 5 0  , 1 6 5  , 182 , . I97  ,181  ,-220 . , I 8 6  ,197 ,199  ,281 
ES , 2 5 8  , 3 3 2  , 3 3 8  ,320  , 3 4 9  ,300  ,348  ,320 , 1 8 8  .,046 

UL = 2 - 3 9  
EL , 2 9 8  ,234  , 2 1 9  , 2 1 2  , 3 7 4  -806  .811 ,804  , 7 9 7  ,788 
EG , 1 2 7  ,182 ,167 ,188 ,235 ,194', ,1,39 ,196 , 2 0 3  ,212  
ES . 5 7 5  ,584  , 6 1 3  , 6 0 0  ,.391 , 0 1 2  - , 0 0  ,003 ,007  ,006 

\>  



Table 1 3  (continued) ----------------------------------------------------------- 
I N C l  INC2 INC3 I N C 4  INCS INC6 INZ7 INC8 INC9 I N C l O  ----------------------------------------------------------- 

----------------- A23113 AB UG = 10, 46 ---------------- 
.,UL = 3- 5 8  

EL , 2 8 5  , 296  - 306 , 3 2 3  , 3 4 8  .. 7 5 3  , 7 8 4  ,786 ,784  ,777 
EG , 1 2 6  ,118 , 1 6 9  ,149 ,170  , 163  , 2 1 6  ,214  , 2 1 6  ,,223 
ES , 5 8 9  ,586 , 5 2 6  , 5 2 8  , 482  , 0 8 4  , 0 2 8  ,,007 , 0 0 8  ,017 

UL = 4,,77 
EL , 3 4 8  ,341 , 3 4 3  ,348  ,362 , 651  , 7 7 5  ,790 , 7 8 6  ,786 
EG , 156 , 1 6 2  , 156 , 170  , 1 6 3  , 1 3 5  , 2 2 5  ..210 .21U -21U 
ES mu96 ,497 - 5 0 1  s 4 8 2  n475  p215  , 032  - -01  - 0 1 8  -001 

UL = 5,- 9 6  
EL .356 ,27h , 3 2 0  , 330  , 3 3 1  ,1182 , ' I60  .,'I73 ,797 ,800 . 
EG , 240  ,051 ,184  ,196 ,190  ,162  , 1 7 8  , 2 2 7  , 2 0 3  ,200 
ES , 4 1 0  - 6 ' l b  - 4 Y b  , 4 7 4  ,480 ,356 ,063 ,008 - 0 0 7  -008 

UL = 7- 1 6  
EL , 4 7 8  , 276  . 336 ,, 3b0 - 3 4  I ,, 364 , 6 8 0  , 778  , 793  ,802 
EG , 207  ,056 , 1 8 7  ,207  - 1 9 0  ,204  , 1 3 3  .222 , 2 0 7  ,198  
ES , 3 1 5  - 669 , 477 , U53 , b 6 9  , 432  , 1 3 7  , 011  , 0 3 7  -,01 

UL = 8 - 3 5  
EL , 471  - 3 4 8  , 4 1 2  ,.414 , 419  , 4 3 1 . ,  469 ,736  , 7 9 0  , 803  
EG , ,226 , 0 2 5  ,. 166 ,176  , 1 7 3  , 1 5 9  , 2 1 3  , 165  .,210 -197  
ES , 3 0 3  -627  ,422 , 410  , 408  ,410 , 3 1 7  , 099  - 0 0 1  -,00 

ba 
UL = 9 - 5 4  

EL , 472  ,344 , 424  ,427  , 4 2 7  ., 429 , 4 6 1  ,516  , 7 5 3  ,787 
EG , 3 0 2  ,044  , 199 , 1 9 7  , 1 8 0  , 183  , 200  , 225  , 1 9 0  ,213 
ES . ,226 , 6 1 2  , 3 7 7  . , 3 7 6 , 3 9 3  , 3 8 8  , 3 3 9  ,,259 , . 0 5 7 - , 0 1 '  + UL = 10.74 
EL , 5 6 7  ,427  . a89  , 1 8 8  , 4 9 1  , 5 0 2  - 5 0 5  .,524 , 631  -776 , \T; 
EG , 3 0 1  - 0 2 5  ,166 ,172 , 171  ,180  , 1 5 7  , 171  , 1 9 6  ,194  
ES , 132  , 548  , 345 , 340  , 3 3 8  , 3 1 7  ,.328 , 305  , 174  ,030 ----------------- A24513 AB UG = 12-17 -;-------------- 

UL = 2..39 
EL , 2 4 8  ,182 ,153  ,150  , 395  , 7 6 5  , 7 8 1  ,779 , 7 6 8  -765  
EG , 2 3 7  , 203  , 200 , 219  , 2 5 8  ,,235 - 2 1 9  ,221 , 2 3 2  ,235 
ES , 5 1 5  -616  , 6 4 6 ,  ,632  , 3 4 7  , 038  , 0 2 3  -,01 , 0 3 3  -,02 

UL = 3 - 5 8  
EL , 2 7 2  - 294 , 301 , 302  , 3 4 9  , 759  , 786  , 788  ,782 ,786 
EG , 1 7 9  ,191 , 1 8 8  ,154 , 192  ,154  , 2 1 4  ,212  , 2 1 8  ,214 
ES , 5 4 9  -515  ,511  ,544 , 4 5 9  ..086 , 0 3 3  -,02 -,00 -002  

UL = 4 - 7 7  i 
EL , 2 8 7  ,304 , 3 0 9  ,331  ,342  , 6 2 5  , 7 7 6  , 7 8 3  , 7 8 0  ,783  
EG , 2 2 5  , 1 9 2  . 178 ,156  , 1 7 9  . , I76  , 224  , 217  , 220  ,217 
ES , 4 8 8  -504 .,513 ,513  , 4 8 0  , 199  , 0 1 4  - 0 0 1  , 0 2 1  -,03 

UL = 5 - 9 6  1.- t .  
EL , 3 1 3  .3U5 ' .352  ,35U , 3 6 5  ,415  , 7 2 3  , 785  , 796  ,792 : 
EG , 181  ,199 , 1 8 5  - 1 8 3  ,189  ,212  , 2 1 3  , 215  , 2 0 4  - 2 0 8  
ES , 5 0 6  ,US6 , 464 ,1162 , 4 4 6  , 3 7 2  ,,064 ,.030 , 0 1 3  -,03 

UL = 7- 1 6  
EL . , . 387  ,400 , 3 8 9  , 389  ,396  , 4 1 1  , 6 3 8  -761  ,787  ,794 
EG , 1 6 8  -166 , 1 7 7  ,183  , 196  , 180  , 1 9 2  ,239 ,.213 ,206  
ES , 4 4 6  - 4 3 4  , 4 3 4  ..828 , 8 0 8  , 4 0 9  , 1 7 0  , 0 2 5  ,028- ,Oo 



Table  13 (continued) ------------------------------------------- ------------ ---- 
I N C l  INC2 INC3 INC4 INCS INC6 INZ7 INC8 INC9 I N C l O  ----------------------------------------------------------- ----------------- A24J13 AB . U G  = 12-17  ------------ ---- 

UL = 8 - 3 5  
EL , 4 4 3  , 429 .- 427 , 4 2 2  , 4 3 2  , 4 3 6  , 4 6 5  ,686 , 7 7 8  ,778 
EG , 1 3 9  -196  ,175  ,166 , 178  - 1 9 6  , 221  , 201  - 2 2 2  -222  
ES , -417 -375  , 398  ,412  , 3 9 0  , 368  , 314  - 1 1 3  , 0 1 7  -.01 

UL '=  9.54 
EL , 438  ,457 , 425  ,435  , 4 6 8  , 468  . 438  , 531  , 7 0 6  , 715  
EG , 1 8 8  -210  . 187 , 1 8 8  ,, 199  , 1 7 5  , 1 8 1  ,.223 , 2 1 4  ,285 
ES , 374  - 3 3 3  - 3 8 8 ,  , 3 7 7  .,333 ,,-357 .. 331  ,246  ,080  i 0 3 7  ----------------- A25K13 AB U G  = 13,94 ---------------- 

UL = 2-39  
EL , 2 9 8  - 194 - 189 ,180  , 3 7 0  , 770  , 774  ,767 , 7 6 7  ,761 
EG - 1 5 0  -202 -227  ,220 ,254  -230  , 226  , 2 3 3  , 2 3 3  ,239  
ES , 5 5 2  - 6 0 4  - 5 8 8  , 6 0 0  , 3 7 7  , 036  -,,01 - 0 0 1  , 0 0 5  -,02 

UL = 3-50  
EL - 2 9 9  -289  -304  ,309 - 3 4 7  ,752  , 7 7 4  ,781 - 7 7 6  -772  
EG . 158  0 177 - 186 , 162 , 2 1 5  - 1 5 2  , 226  -2.19 ,224 , 2 2 8 ,  
ES , 544  ,534 ,510 -530  , 4 3 8  - 0 9 6  , 0 5 7  -005  , 0 1 2  -005  

UL = 4.77 
EL , 272  ,.296 , 313  , 3 3 3  , 343  , 6 2 5  , 749  ,778 , 7 7 6  ,778 
EG , 2 0 2  - 2 1 3  .- 182 , 211  , 1 8 3  , 164  ,,251 (-222 ;224 ,222 
ES , 5 2 6  - 4 9 2  - 5 0 5  , 456  ,.47Q ,.210 , 039  - - 0 1  , 0 2 3  -,02 

UL = 5.96 
EL ,. 300 , 316 . 327 , 3 3 5  ., 368 , 424  , 711  ,759  , 7 7 5  ,792 
EG , 2 2 6  ,213 -186  ,182 , - I 9 3  - 2 2 5  , 196  , 2 4 1  , 2 2 5  ,208  
ES -47-4 , 470  Q87 , 4 8 3  , 4 3 9  , 351  ; 093  -..00 - 0 1 3  -,00 

UL = 7.16 
EL , 3 3 1  , 3 8 5  . ,382 , 404  , 4 2 2  , 442  , 615  ,748 ,775  ,792 
.EG , 1 9 6  -.218 , 158  ,170  , 172  ,188  - 1 9 8  ,252  , 2 2 5  -2.08. 
ES , Q 7 4  , 397  .US9 ,U26 , 406  , 370  .. 107 , 0 4 8 - - 0 2  -,03 

UL = 8 - 3 5  
EL. , 3 8 9  .-419 a422 ' - 4 4 0  , 4 5 5  , 470  , 4 7 7  ,680 , 7 5 8  - 7 8 2  
EG , 1 8 2  ,- 196 . 166 . , I74  , 1 7 2  , 2 0 2  , 198  ,193  , 242  ,218 
ES , 4 2 9  , 386  - 4 1 2  , 3 8 6  , 3 7 3  , 3 2 8  , 3 2 5  . , I27 , 0 1 5  -,02 

UL = 9.54 
EL , 4 9 0  , 416 - 4 4 4  - 436 , 460  ,. 446 - 4 6 8  ,-522 , 7 1 9  -768  
EG - 1 8 6  - 2 0 8 . - 2 1 1  - 1 8 7  ..I92 . 1 8 6 . . 2 3 3  .,233 , 2 0 2  ,232  
ES , 3 2 5  , 376  , 3 4 5  , 3 7 7  , 3 4 8  , -369 ,330  , 245  , 0 7 9  -,00 ----------------- A26L13 AB UG = 15.4 4 ---------------- 

UL = 2..39 
EL , 2 0 8  -193  . 176 -177  , 304  - 7 5 7  , 776  , 773  , 7 6 4  ,762  
EG , 2 1 1  , 203 .- 228 ,222  , 2 8 5  , 2 4 3  ,224  ,227 , 236  .,238 
E S '  , 582  -604 ,596  ,601 - 3 3 0  - 0 4 2  -,00 ,,013 -,O4 -,O4 

UL = 3.58 
EL , 2 9 2  ,240 - 2 4 3  - 2 3 9  , 2 9 0  - 702' - 7 Q 9  ,751  , 7 5 6  ,726 
EG , 1 9 2  0 196 206 , 202  , 2 6 6  ,206  i 2 5 1  ,249 , 244  ,274 
ES , 5 1 6  -564  -552  ,,559 ,4U4 ..092 ,039  -.Oh , 0 2 2  ,001 



Table 1 3  (continued) 
- - - - - - - - - - - - - - - - - - - - - 

I N C l  INC2 INC3 I N C 4  INCS INC6 INC7 INC8 INC9 I N C l O  ----------------------------------------------------------- 
----------------- A26L13 AB U G  = 15-64  ---------------- 
UL = 4 - 7 7  

EL , 338  , 277  . 277 ,289  , 3 0 5  , 5 9 4  , 729  ,754 , 7 6 7  ,765 
EG - 2 0 7  ,206  - 2 1 6  - 2 0 5  , 2 2 5  , 1 9 2  , 2 7 1  , 246  , 2 3 3  ,235  
ES - 4 5 5  - 5 1 8  , 5 0 6  ,506  ,.470 ,.215 , 061  - 0 0 2  - 0 0 1  -002 

UL = 5 - 9 6  
EL - 3 5 8  ,304 - 3 2 4  -321  , 329  - 3 9 8  - 6 7 9  - 7 3 5  - 7 5 8  ,753  
EG ,159  .. 214 , 238 , 217  , 1 9 6  - 2 3 2  , 252  ,265  , 242  ,247 
ES - 4 8 3  ,482 - 4 3 9  ,462 ,,U75 , 369  , 0 5 8  ,010 - 0 2 1  -002  

UL = 7.16 
nL 326 - 3 6 5  . 365 ,360 , 3 9 5  . f iOU .614 - 714 - 7 5 9  ,770 
EG , 1 7 5  -234  - 2 0 0  , 175  , 207  , 218  , 2 1 6  , 286  - 2 4 1  -230  
ES ,1199 - l l01 - b35 ,.a65 - 7 9 7  -77R ,170  ,,054 , 0 0 9  -.01 

UL = 8.35 
EL - 3 1 1  ,388 , 403  ,407 , 4 3 0  ,.427 , 460  , 654  - 7 3 4  -761  
EG ,190  , 2 2 2  , 1 8 7  ,196  , 212  , 1 9 5  , 2 3 5  ,228  , 266  -239  
ES , 499  ,390 - 4 1 0  , 397  ..358 ,378  , 3 0 5  . 117 - 0 3 9  ,014  

UL = 9 - 5 4  
EL - 4 0 8  , 3 9 3  , 4 0 5  , 4 0 5  ,U13 , 4 1 6  ,462  , 478  , 6 9 3  ,760 
EG , -228 -220  - 2 2 5  ,,219 - 2 0 4  , 218  - 2 6 3  - 2 3 8  , 2 3 1  ,240  
ES a 367  , 3 8 7  . 370 , 3 7 6  , 3 8 3  , 366  , 2 7 5  - 283 , 076  -026 ----------------- A27N13 AB U G  = 17-31 ---------------- 

UL = 2 - 3 9  
EL - 1 5 3  -. 04 , 0 0 2  , 0 2 1  , 3 9 8  ,749 ,763 , 765  ,.758 ,949 
EG , 5 0 0  ,247  - 3 4 3  .311 , 2 9 5  ,,251 , 2 3 7  - 2 3 5  , 2 4 2  ,251 
ES - 3 4 7  - 7 9 4  , 6 5 5  , 668  -307  , 0 2 3  , 0 3 9  - 0 1 7  , 0 0 4  -005  

U L  = j , s o  
EL - 2 3 0  ,229 - 2 2 8  - 2 4 8  , 284  - 7 2 5  , 758  , 761  - 7 5 4  ,747  
EG , 2 1 5  - 2 2 4  0 169 - 2 8 7  , 2 5 8  , 206  , 242  - 2 3 9  , 246  ,253 
ES - 5 5 5  - 5 4 7  ,604  ,504 - 4 5 9  - 0 6 9  , 3 1 7  , 025  - 0 0 1  -,04 

UL = 4,.77 
EL ,278 - 2 5 8  ,271  ,302 - 3 1 9  ,630 - 4 2 9  -756  , 7 5 8  ,747 
EG , 2 0 6  . 198 . 192 , 2 1 5  .23U , 1 9 1  , 2 7 1  -2UU - 2 4 2  ,253 
ES , 5 1 5  ,544 , 5 3 7  ,483 ,446 ,179  , 0 4 9  ,000 , 010  -002 

UL = 5-96  
EL , 3 1 2  - 2 2 9  , 2 1 8  ,332  , 4 1 2  , 4 2 7  , 6 5 3  ,736  -75'8 ,765 
EG #,244 -257  , 240  ,189  - 2 1 6  ,229  4 2 1 8  , 2 6 4  - 2 4 2  ,235  
ES , 4 4 5  -514  ,542  ,479  -372  -344  , 0 9 9  , 043  , 0 1 0  --05 

UL = 7 - 7 6  
EL #.348 -282  , 307  ,353  - 3 9 7  ,376 , 4 7 6  ,696  - 7 4 7  ,767  
EG , 1 8 7  , 2 6 4  . 246 , 178  , 2 1 8  ,261  . 273  ,247  , 253  ,233 
ES - 4 6 5  -454 , 4 4 7  ,469 - 3 8 5  - 3 6 4  , 2 5 0  ,058  , 0 4 9  -,02 

UL = 8 - 3 5  
EL , 3 1 3  - 3 3 4  350 ,380  - 3 9 3  - 4 0 1  a 4 9 6  ,636  - 7 1 9  -752  
EG - 2 4 3  ,244 , 208  ,220 - 2 2 5  , 225 - 2 6 5  - 2 6 0  - 2 0 7  , 248  . 
ES - 4 4 4  , 4 2 2  - 4 4 2  , 399  , 382  ,374  , 2 8 9  ,104  ,074  -,02 

UL = 9,.54 
EL , 334  -386  - 4 0 1  , 383  - 4 3 6  ,U34 - 4 4 7  ,510  - 6 9 7  -731  
EG - 2 7 9  - 2 2 3  . 210 , 1 9 2  , 2 Q 3  , -231 , 236  - 2 7 3  , 2 2 8  -269 
ES - 3 8 7  -391  , 389  - 4 2 6  - 3 2 1  , 334  , 3 1 7  ,218  - 0 9 5  , 023  

------------------------------------------------*---------- 



APPENDIX F 

PARAMETERS. DERIVED FROPI .INCRENENTAL H O L D U P  DATA 

The p a r a m e t e r s  d e r i v e d  from t h e  i n c r e m e n t a l  h o l d u p  d a t a  

u s i n g  . t h e  error f u n c t i o n  a s  d e s c r i b e d  i n  C h a p t e r  6 a r e  

l i s t e d  i n  T a b l e  14. The  h e a d i n g s  c a n  be d e f i n e d  a s  follows: 

1. U L  i s  t h e  l i q u i d  v e l o c i t y  i n  cm/sec, . 

2. H i s  t h e  c a l c u l a t e d  bed h e i g h t  i n  cm, 

3- EGLOW i s  t h e  g a s  h o l d u p  i n  t h e  t h r e e - p h a s e  r e g i o n  

of t h e  column' ,  

4. EGUPP i s  t h e  g a s - h o l d u p  i n  t h e  two-phase  r e g i o n  of 

t h e  co lumn,  

5-  I G  is  t h e  i n f l e c t i o n  p o i n t  i n  t h e  g a s  h o l d u p  c u r v e  

-4 

i n  cm, 

6. . GSIG is t h e  s t a n d a r d  d e v i a t i o n  i n  t h e  g a s  h o l d u p  
b 

c u r v e  i n  cm, 

7 ,  ESLOH is t h e  s0.1id h o l i u p  i n  t h e  t h r e e - p h a s e  r e g i o n  

of t h e  column, .  

8 ,  1st is  - t h e  i n f l e c t i o n  p o i n t  ' i n  % t h e  s ~ l i d  h o l d u p  

, c u r v e  i n  cm, 

9, SSIG is t h e  s t a n d a r d  d e v i a t i o n  i n  t h e  s ~ l i d  h o l d u p  

c u r v e  i n  cm. 

The r 'un number and  g a s  v e l o c i t y  ( U C  i n  . c .n / sec )  a r e  

a g a i n  g i v e n  as  s u b h e a d i n g s  i n  t h e  t a b l e .  



Table  14. Incrementnl  h o l d u p  data  and der ived  parameters ------------------------------------------------------------ 
UL H EGLOW EGUPP I G  GSIG Ef LOU IS SSIG ------------------------------------------------------------ ------------------ 567D13 IN UG = 1. 73 ---------- ----- 

U-77 43.5 0.030 8.118 34.41 10.88 0.536 42.90 4-00 
7.16 50.4 0.020 0.102 45.00 3.01 0.430 50.25 5.89 
9.54 58.8 0.000 0.04U 50-08  5-26 0.350 58.19 5.00 

1 1 - 9 3  71.2 0.000 0.071 60.00 14.85 0.250 73.03 2.55 ------------------ G68K13 I N  U G  = 13-95 ---------------- 
2-39  41.9 0,205 0,270 41.90 1.64 3.560 42.32 4.87 
3.58 46.7 0. 186 0.280 50.56 5.82 0.476 46-50  2-73 
4 - 7 7  47.6 0,159 0.287 48.24 3.18 0.459 46.62 6.21 
5-96  52 -3  0. 120 0,286 51.00 5-00  0.426 51,14 6-70 
7.16 54.4 0.100 0.295 49.25 11.59 0,414 53.48 15-00 
8 - 3 5  60-5  0.095 0.289 50.94 9 - 9 2  0.400 59.45 15-72 
9,.54 69.3 0. 125  0.272 55.23 13.92 0,331 68 ,81  13,40 

10-74  71.7 0.041 0.228 54-38 15-39 0,220 79 -10  9-59  
11 -93  89.3 0.200 ------------------ G72A13 I N  fJG = 0,OO ---------------- 

5-96 43.9 0,000 0.000 0.00 0,OO 0.U90 41.70 2.29 
7-16  48.4 0.000 0.000 0,OO 0.00 0.410 46.82 4-99 
8.35 52 -3  0.000 0,000 0.00 0.00 0.410 52.30 5-00 
9-54 55-8  0.000 0.000 0.00 0-00 0.327 55-16 2.60 

10.94 60-3  0.000 0.000 0.00 0.00 0.306 59.24 2-46 
11.93 65.0 0.000 0.000 0,OO 0.00 0.242 64.10 2-58 ------------------ 674613 I N  fJG = 7-11 ---------------- 

3-58 43-6 0,100 0.168 41-03  2.94 0.517 41.03 2-33 
4-77 46-2 0.100 0,180 46-15 3-50 0.453 46 -15  2-60 
5 -96  4 9 - 5  0.095 0.130 U3.50 2-00 0,449 48-38 3.13 ------------------ Z75613 I N  UG = 7 - 0 7  --------------- 
7-76 5 1 - 5  0.030 0.177 17-81 5.00 0.385 51.86 6-19  
8.35 57.8 0.015 0.178 51.15 12.91 0.321 59.32 7-06 
9-54  65 -6  0,081 0.218 65.71 8-17  0,311 65.70 3..16 ------------------ 376C13 IN UG = 0.95 --------------- 
3 - 5 8  39 -3  0.015 0.035 36.66 2-50 0.558 36-66 5-53 
4.77 42.4 0.010 0.047 35.00 4-50  0.470 42.28 3.88 
5-96  U6-2 0,000 0,065 U4.76 5.00 0. UU8 44-76  3-73  
7.16 49-8 0,000 0,101 49.58 15,OO 0.450 49-58 7 -15  
8 - 3 5  53-9  0,000 0.059 52.79'  17-00 0.400 52-79 4 -00  
9-5B 57-7  0.000 0.055 56.83 9 - 0 0  0.362 56.83 3-21  

10.74 64 -3  0,000 0.030 63-97 19-90 0.319 63-97 2-53 ------------------ S77J13 IN UG = 12-47 ---------------- 
2-39 40-2  0. 175  0.255 U1.22 5-00  0.575 41-22 6-35  9' 
3.58 45-6 0.141 0,255 34.91 9 -37  0.502 43.92 4.94 
4 - 7 7  48-3  0- 145  0.260 46-97 7-00  - 0.460 46-97 7-37 
5-96 51.1 0.096 0.257 44.39 13.75 0.433 50.84 8.49 
7,16 55-9  0.094 0.271 47.44 6-93  0. 405 54 -77  9-49 b 

8 - 3 5  61.8 0.089 0.277 51.92 19-52 0.371 60.32 10-45 I 

9-54 6 8 - 0  0. 100 0.263 57.32 17-50 0.300 67,U2 11-39 
10.74 73-4 0.111 0.258 61.55 13-36 0.254 77.63 12,.08 
1 1 - 9 3  8 6 - 3  0.240 



Table 14 (continued) 
- - - - - - - - - - - - - - - 

UL H ESLOW E G U P P  I G  G S I G  ESLOW I S  S S I G  ------------------------------------------------------------ 



Table 14 (continued) 

UL H EGLOW EGUPP IG GSIG E S L O U  I S  SSIG 
------------------------------------------------7---------- ----------------- 687113 I N  U G  = 10-54 ---------------- 

2-39  39 -8  0,165 0,247 40-51 3-02 0.600 40-51 6-64 
3-58 44-7 0. 175 0,240 UU,06 5-00 0,503 44-50 3-88 
4-77  48-1 0,135 0.239 47-00 3-10 0.488 46.93 5-00 
5-96 50-3 0- 108 0,250 45-84 9-92 0-466 49-27 10-29 
7-16 54-8 0,089 0,246 46-49 15-30 0.411 53-57 6-97  
8 -35  61-4 0 ~ 0 5 9  0-250 47-61 20-91 0-376 59-97 8-45 
9-54 65.7 0, 100 0.271 66-09 15-00 0.329 66.09 17-22 

10 -74  71-7 0-120 0,239 65.00 15100 0.255 74-92 10-00 
11-93 87.3 0,250 ------------------ z 8 8 n i 3  IN UG = 11-26 -------------- 

1.19 37-6 0,260 0,330 37-76 2.27 0,600 37-76 7-91 
2-39 44-7 U.230 U-324 42-98 2 - 8 0  0 ,333  42-98 6 - 6 0  
3-58 48-2 0.200 0,332 48-25 3,18 0,495 48-25 10-50 
11-77 53-8 0,180 0.334 45-37 15,OO 0,470 49-46 13-26 
5-96 59.2 0- 138 0-3aO 50-00 1OaOO 0,431 53-82 14-51 
7-16 60-6 0,122 0.340 98-11 26-69 0.400 58-05 15.57 
8 - 3 5  68-9 0.092 0,310 52-28 11-86 0.372 63-09 12-77 
9-54 81-3 0-091 0,286 54-70 17-34 0,319 71.81 20-88 

10w7Q 88-3  0- 264 
11 -93  93-3  0,246 ------------------ G67D13 AB UG = 1-78 ---------------- 

4-77  41-6 0,030 0.118 42-16 2-85 0.535 42-16 5-14 
7-16 48-0 0.020 0,102 48-75 2-90 0,420 48.75 6-00 
9-54 56.5 0,000 0.044 53-22 2-95 0,340 57-22 5-00  

11-93 69-8 0,030 0,076 70-00 5-00  b 2 U 2  70-77 4-39 ------------------ S68K13 AB UG = 1 3 , ~ ~  -------------- 
2-39 40.5 0- 192 0-279 41-38 2-62 0-570 41-38 6-19 
3-58  45-5 0,166 0.280 43-78 6-00 0,495 43-78 7-08 
4-77 46-1 0-134 0,287 Q2.91 9-58 0-487 94-97 7-41 
5-96  50.9 0,-108 0,286 41-97 12-61 0.458 48-62 8-82  
7-16 53.8 0,116 0,.295 U7-10 4-13 0.UlO 51.67 11-29 
8-35  59-7 0,101 0,289 56-05 10,OO 0.390 56-05 13.82 
9-54 67.9 0-099 0,280 49-94 19-75 0- 359 66-66 13-73 

10.74 71-1 0,036 0,243 53-66 1 3 , 4 1  0,205 77-54 8-33 
11-93 8 9 - 3  0.205 ------------------ S72A13 AB UG = 0- 03 --- ----- - ------ 

5.96 43.1 0,000 0.000 0-00 0-00 0,504 41-25 2,US 
7-16  46-7 0,000 0.000 0,OO 0-00 0-465 45-32 5-28 
8-35 50-3 0,000 0,000 0-00 0-00 0-410 09-35 5-00  
9-54 54-1 0,000 0,000 0-00 Ot,OO 0,349 53-83 2-12 

10-74 58.4 0,000 0,000 0-00 0,OO 0,310 58-21 2-83 
11-93 65.2 0-000 0.000 0,OO 0,,00 0.249 64-31 2-66  ------------------ G7UG13 AB UG = 7, 11 -- -------- ----- 

3-58  41-7 0,080 0.168 40-57 2-70 0,523 40.57 2-70 
4-77 45-2 0.050 0,180 04-88 8-00 0- 480 44-88 3-71 
5-96 47.6 0-084 0.126 39-68 3-03 0,472 46-99 6-51 



T a b l e  14 (cont inued)  ------------------------------------------------------------ 
UL H ESLOW EGUPP I G  G S I G  ESLOW I S  SSIG ----------------------------------------------------------- ------------------ 675613 AB UG = 7-07 -------------- -- 

7- 16 50-4 0-024 0-177 44-66 6- 94 0-390 50.67 6-69 
8 - 3 5  56.2 0.030 0.178 56-77 7-50 0-346 56-77 7-72  
9cSY 62-8 0.075 0-218 60,OO 10-00 0- 330 63-55 5-33 ------------------ S76C13 AB UG = 0- 9s ---------------- 
3-58 37-8 0-035 0.035 37-36 2-68 0-545 37-36 2-68 
4.77 41-0 0.000 0.047 41-53 4-80 0,481 41-53 4-83 
5-96 44.8 0-000 0-065 43-00 12-00 0.440 43-18 3-31 
7-16 47-9 0,010 0-101 45-00 2-92 0.471 47-93 7-03 
8-35 53-0 0-000 0-059 46-00 7-50 0-400 51-56 4-48 
9054 56,-0 0-000 0.055 55-42 5-50 0-373 55-42 5-25  

10-74 62.2 0-000 0-022 60.08 38-41 0-326 60,-08 2-16 ------------------ 57 151 3 AB . UG = 12-47 ---------------- 
2-39 39-3 0,155 0-255 40-61 7-00 0,-580 40.61 6-90 
3-58 45-0 0,131 0,255 37-00 10-00 0,512 43-25 5,.47 
4-77 46.7 0,120 0,257 42-00 7-50 0-478 45-25 3-83 
5-96 48-7 0,098 0.257 40.97 5.83 0.437 49.22 11.19 
7-16 5 3 , 1  0.090 0.271 44-43 10002 0- 414 52-6u 9-18 
8-35 59-9 0.082 0.277 50.03 9-86 0, 382 58-19 1lS.21 
9-54 6608 0,057 0-  266 49-61 22- 87 0- 31 3 64-66 7-94 

10-74 70t.2 0-094 0,278 60- 19 11- 20 0. 275 73-57 12-07 
11-93 86-3 0,250 ------ ------------ G79L13 AB U G  = 15-65 ---------------- 
2.39 41.0 0.178 0.307 41-98 7-50 0,570 41-98 6-19 
3-58 45-9 0- 160 0.317 41-00 7-15 0-520 44-60 6-12 
4-77 48-4 0,150 0-312 47-00 8-01 0,468 41-57 7 -05  
5-96 52.9 0,123 0.315 42.59 7-41 0-450 50-82 12-37 
7-16 58-3 0,120 0.310 50.00 17-00 0.430 55.41 19-17 
8-35 61-7 0.102 0.334 50.60 19-45 0.356 61-99 12-76 
9-54 67.1 0,105 0.319 57.00 16,,06 0.321 67-69 11-93 

10c74 70-5 0- 112 0-293 54-06 13-89 0- 273 76-09  178-70 
11-93 92-3 0.233 
----*------------ G80B13 AB UG = ool(u  ---------------- 

4-73 40-2 0.000 0,025 41-25 2-70 0.534 41.25 5.29 
5-96 44-5 0.000 0.022 42-67 3-23 0- 500 42-67 3-85 
7-16 47.3 0,000 0,013 46-18 3-09 0,475 46-18 6-57 
8-35 5 1  0-000 0-019 50.43 2-96 0-410 50-43 3-93 
9-54 55-3 0,000 0.013 54-50 19.94 0.380 53.89 4-86 

10-74 60-6 00000 Or005 58.56 2-71 0.351 58-56 2-71 
11-93 64.1- 0-000 0-018 63.35 5,900 0-319 63-35 4.52 ------------------ G82E13 AB UG = 3-58 ---------------- 
2-39 37.0 0,103 0,170 26-02 8-27 0.601 36-41 4*.22 
3-58 40-2 0,085 0,129 40.U6 5-00 0,549 40.46 4-52 
4-77 44-3 0.046 0.143 29-13 23-79 0-512 42-96 4-25 
5-96 46.8 0,080 0,162 46,,36 2.50 0. 460 46-36 5-94 
7-16 49-0 0,080 0,171 50.22 6 - 0 0  U. Q30 50.22 6-06 
8- 35 5 U - 9  0- 070 0-  182 54-00 6-00 0.380 54-00 5-96 
9-5B 62-5 0.050 0.201 58-54 16-53 0.359 61.75 4-70 

10-94 69-8 0.080 0,175 63-00 8-61 0-310 69-32 6-95 



Table 14  (continued) ........................................................... 
UL H EGLOW EGUPP I G  GSIG ESLOW I S  SSIG -------------------- --------------------------------------- ------------------ 682313 AB . UG = 3- 58 ---------------- 

11-93 74-6 , 0.060 0,166 70.00 20-00 0.275 75.70 8.06 ---------------- G85F13 AB [JG ; 5.3'1 ---------------- 
2,.39 37-2 0.116 0.212 30.31 8-30 0.592 37.38 3.85 
3 - 5 8  41-2 0. 106 0 ,165 41.82 5-00 0 -523  41-82 4-83 
4-77 44'-6 0.085 0,183 38-06 17-31 0,487 44.67 3-52  
S t 9 6  47-5 0.075 0.198 47.73 2.84 0.462 47-73  4-00 
7-16 5304 0.080 00211 41-48 10.43 0.425. 51-62  6-61  
.am35 ' 55 i9  0,075 On209 57-00 6-50 0.382 57.00 6-41 
9 - 5 4  62.3 0.080 0.219 62-44 6.000 0.341 62,044 4-79 

10m74 72-0  0. 100 0.217 73-69  7-50  On300 73-69 2-79 
11,.93 83-3 0.120 0,181 80.98 !j16OO 0,275 80.98 3 , R l  ------------------ 686813 AB [JG i 8-81 ---------------- 

2.39 38-5  0.129. 0.229' 29.55 9.24 0,. 576 38.87 3.22 
3 , 5 8  42-0 0.'138 6.231 .42.13 6-00 0,.533 42-13 5-29 
4-77 45.5 0.114' 0.220' 41.27 17-62 01500 44.87 5-00 

. 5-96 , 4 7 - 9  0 -101  0.219' 48-33 5-00 0-459 48-33 8-38 
7-16 53.7 0.096 0.219' 44-86 5.08 0.420 52.57 6.94 
8 -35  ' 56-2  0.065 0.226 47.41 1'3-51 0.377 5 6 , 8 6  8-14 
9-54  62-9  0.100 0.251 58-00 .  10-00 0.320 64-90 5-00 

10-74 70-9 01096 0,249 623.47 14*46 0.290 72.077 5-68  
11.'93 86.3 0.247 
------------we---- 687113 AB fJG. = 10.54 ---------------- 

2-39  3903 0.170 0,247 39-81 6-00 0.581 39.81 5-58  
3 -58  42-4 0. 140 0.243 42-96 5 ~ 5 0  0 - 5 1 8  Q2-96 5 -29  
4-77 46.2 0.129 0.239 .41.42 13-51 0.485 45-24  4-99 
5-96  47-6 0- 115 0.250 42.88 4-64 0.959 47-78  6-11 
7-16 53-3 0.083 0,0246 42.32 7 i 6 6  0,422 '52.02 10-00 
6-35 59-7  0.095 0.250 53-00 10 i00  0,370 58.27 1 0 ~ 0 0  
9-54 62-9 0 ~ 1 0 0  0,271 58-00 12000 0,325 64.85 8,39 

10.74 70-7  0.079 0.254 60,.29 25-82 0.259 73.83 4-74 
11.93 87.3 0.260 
---------&----- --- ~ 8 8 n 1 3  AB UG = 17,'26 --------- -- ----- 

1 c 1 9  37,.2 0.203 0.343 36.26 8-38 0-644 36-26 8-38 
2-39 4u;l 0.200 0.324 41-59 7-00  0.549 41.59 7-37 
3 -58  47-0 0.190 0,332 43-00 13,.46 0,509 45.11 7.26 
4-77  51.0 0.145 0.334 42-97 8-54 0.458 47.43 7.06 
5-96  52.9 0,131 0.340 42.88 10,OO 0.435 50.42 11.61 
,7.16 5 9 - i  0,112 0,3uo 50.00 is,.oo 0.425 56-3s 20-00 
8 - 3 5  65-1 0 ~ 1 0 0  0.332 468.17 28-91 0.368 61.47 15.24 ' 

9-54 81-3  0,086 0 ,306 49-32 21-16 0.323 69-23  18-65 
10-74  88.3 0.265 
1 1 - 9 3  93.3 0- 2-57 ------------------ S13A16. I N  UG = 0.03 ---------------- 

5mlQ 42-0 0-000 O.oO00 0-00 0.00 0 , 5 4 3  1 1 - 9 3  2 -15  
5 -87  4404 0 , 0 0 0  O o O O O  0-00 0.00 00.499 44.43 2.70 
,6960 46.6 0 , 0 0 0  0-000 0.00 0.00 0.468 46-95 3-00  
7 - 3 4  48.8 0.000 0.000 O,.OO 0.00 0.431 49.00 1.45 



Table  14 (continued) .......................... 
UL H ESLOW EGUPP 

---------i---------------- ------------------ S14D16 
4-40 40-6 0-004 0.004 
5 - 1 4  42.0 0.005 0.025 

-,'-5d87 44-5 0.000 0,026 
6-60  46.5 0 ~ 0 0 0  0.025 

,7.34 49-2  .OwOO0 0.022 ------------------ S 15E16 
4 -40  40,.9 .Oc010 0.037 
5 - 1 4  42.9 . O . O O O  0.043 
5 -87  45,1 0,007 0 ,044 
6.60 47.7 0.015 0.059' 
7.34 49-9 0,000 0.084 

----------.-------- S16F16 
4-40 40.8 0.020 0.067 
5-14 43.5 0.010 0.079 
5c87  46.1 0..012 0.093 
6 -60  48,-6 0.015 0.117 

- 7 - 3 4  5 1 w 1  0.000 0.117 ------------------ $17616 
4.40 42-0 0.034 0.094 
5-14  44.2 0.028 0 ,109  
5 -87  47-1 0.031 0,122 
6 - 6 0  50-1  0.037 0.146 
7.34 52-9 0 -052  0.153 ------------------ G18H16 
3-63  39-7 0..046 0.086 
4-40 42.2 0.043 0.088 
5.14 44 -3  0.036 0.120 
5.87 4 7 i 3  0.054 0.136 
6 - 6 0  50-2 0.060 Om173 
7,,34 53.5 0.044 0.188 

--------c--------- GI9116 
3 -67  3 9 - 9  0.059' 0.100 
4w40 42.3 0.047 0 - 1 1 1  
S4.14 44..4 0,051 0.116 
5 -83  47-6  0.041 0.148 
6 - 6 0  50..9 0.060 0.181 
7 -34  53-6 0.041 0.199 ------------------ G20J16 
3 - 6 7  39.6 0.064 0.101 
4 - 4 0  42C7 0.056 0.118 
5- 14 45 -3 ,  0.054 0.138 
5 -87  47-8 0.050 0.155 
61:60 51-9 0,070 0.178 
7 -30  54-0 0.060 0.223 

. ------------------ G21K16 
3167  4 1 - 4 .  t0.058 0.084 
4 -40  43-6 0 - 0 6 1  0.086 
5 - 1 4  45.0 0,051 0,101 

---------------.------------------ 
I G  GSIG ESLOW I S  SSIG ---------------.------------------ 

I N  UG = 0- 44 --------- - ----- 
40-34 1 -70  0.561 40.34 1 -69  
42.00 2.20 0 ,525  42.99 2c 1 8  
44-34 2 - 7 0  0. 497  44-34 2 -67  
47.00 4-20 0.464 47-72 4-16 
50-00  2.00 0 - 4 2 9  50-36 1 - 9 5  

I N  UG = 0.89 ---------------- 
41-00  3 -00  0.587 41-58  1 - 6 7  
42-16 4 -00  0.520 42-16  4-00 
45.00 2-83  0.490 4 4 - 9 0  2-87 
51.73 15 -74  0.451 48-28  3 -46  
5Oo0O 2-20 0 - 4 3 5  51-00  2-10 

I N  UG = 1 - 3 2  ----------- ---- 
41-00 2-70 0.558 41-33 2-69 
43.66 2. 50 0- 510 43-66 2-42  
46-00 5 - 0 0  01480  47-34 4-54 
53-00 4.00 0,450 50-61  2-04  - 
5 1 - 6 1  2-40  0.420 51-61 2-40  

IN UG = 1-74  ------------- -- 
43-00  , 2 , 3 3  0.538 43-03  2-10 . . 
44.09 2.47 0.495 4 4 - 0 9  2-58 
47-00 3-70 0,470 48-38 3 - 7 2  
58.80 11 -56  0.450 51-13 4-50 
52-70  3-00  0 ,430 52-69  2-80  

I N  UG = 2-18  ---- - ------- --- 
40.00 3-40 O m  564  40-40 3-36  - .  
43-00 2- 16 0- 5 3 2  4 3 - 0 3  2-19 
44-20 2 -43  0. 5 0 3  44-20  2-62 
45-00  3-70  0.466 45,000 3 - 7 0  
53.00 7-60 0.450 51-34 2-31 
55 -00  8 -00  0.410 53.74 8,,00 

I N  UG = 2.61 -------------&-- 

40.64 3 - 5 5  0.565 40.64 3.55 
43.08- 2-49 0 ,535  43.08 2-21 
44.17 3 - 0 0  0 ,506 44.17 2.61 
43-04 6-20  0.965 48.80 3.78 
52.00 6.23 0.430 5 1 - 6 4  2-41  
51.38 16.27 0 - 4 1 3  55.62 6 - 7 8  

I N  U G  = 3-03  ---- ----------- 
40-37  3 -90  0-564 40-37  3 - 8 9  
42-81) 20 49 0 , 5 3 3  42- 84  2 -85  
45.00 3-00 0- 495 44 -70  2-80  
42.039 5 - 8 3  0.458 49 -20  4Y29 
52.10 2-35  0 ,920 52.10 2 - 5 8  
5 2 - 1 0  10-62  0 - 4 0 3  56-11, 6 -94  
IN U G  = 3- 4'5 ---------------- 

42-43 2- 1 8  O m  545  42 -43  1 - 9 7  
43-51  2-52 0 , 5 3 3  43 -51  2.37 
49.20 3-07  0 ,498  44 -52  2-73  
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Table 14 (continued). 

UL H ESLOW EGUPP -------------------------- ------------------ S21K16 
5-87 48.5' 0,063 0.135 
6.60 52.3 0,075 0.186 
7-34  55-3  0.097 0.232 ------------------ G22L16 
3-67 4 1 , o O  0 -086  0.114 
4-00  42-8  0.080 0.127 
5,,,14 45-2 0.080 0,129 
5 - 8 7  49.2 0.101 0.159 
6 - 6 0  52-6 0.095 0.192 
7..34 55.3 0.063 0.239 ------------------ G23M16 
3 - 6 7  40.4 0,088 0,117 
4-UO W2*9 0.08U 0.122 
5.14 45.1 0,074 0.133 
5-87 48.8 0.099 0..155 
6-60  53.0 0.110 0.181 
7-34 55.4 0.096 0.232 ------------------ G13A16 
5.14 41..7 0.000 0,000 
5-87 43.9 0,000 0.000 
6.60 4 5 i 9  0,000 0.000 
7 -34  48.1 O a O O O  0.000 ------------------ G14D16 
4-40  40.0 0.000 0.004 
5 - 1 4  41-7 0,000 0.030 
5,,87 4 4 - 3  0,OCICI 0 , 0 2 6  
6-60  u6-4 0 ~ 0 0 0  0,.025 
7.34 48-5 0.000 0.022 ------------------ G15E16 
4-40 40.0 0 ~ 0 1 0  , 0,037 
5- '14 a2.3 0,000 0-OQ3 
5.87 44.6 0.007 0.044 
6460 47-2  0.010 0,059 
7,.34 49.2 0.000 0.084 ------------------ G16F16 
4-40  40.4 0 ,035  0.067 
5 - 1 4  42-6 O i O O O  0.079 
5 -87  45.5 0,015 0,093 
6-60  48-1 0,010 0.117 
7.34 50.5 0.000 0,117 ------------------ G17G16 
4-40 41 .6 0.033 0.094 
5-14  43.6 0.027 0,109 
5.087 46.0 0,028 0,122 
6 -60  49-4 0.031 0.146 
7-34  52.2 0.041 0,153 



Table. 14 (continued) ------------------------------------------------------------ 
UL H ESLOW EGUPP I G  GSIG ESLOW I S  SSIG ------------------------------------------------------------ ------------------ S18H16 AB f'jG = 2- 1 9  --------------- 

3-67  38-8 0.040 0.086 39-00 4.00 0.561 39 -78  3.51 
4 . 4 0  41.4 0.04-2 0.088 45-67  7.65 0.532 42,.49 2-00  
5- 14 43-7 0.037 0.120 44-00 3 -00  0.510 43-95 2-53 
S i 8 7  46.5 0-,045 0.136 44,-85 2. 8 5  0. 485  44,085 2-85  
6 -60  49-5  0.046 0.173 53-77 '  10-49 0 - 4 6 0  51 -05  2-20 
7.34 52.7.. 0.039 0,188 56 -37  7 -10  0.408 52,.83 2-84 ------------------ GI9116 AB U,G = 2-61 ---------------- 

3 .67  39.1 0.058 0.100 40.00 3.80 0.575 40,.09 3.75 
4-40 Ul.-7 0 -050  0 -111  49-99 6 - 9 7  0.532 42s.80 2-11 
5-14  43.9 0.049 0.116 43.97 2-26  0 - 5 0 7  43 -97  2-53  
5687 46.8 0 .043 0 ,148 41,12 3-84 0.459 48-50 4-35  
6.60 '50-0 0.050 0.181 52-46 8-00  0.430 51r.29 2-29  
7-34 52-7 0.043 0,199 49-87 3-90  0.410 54.01 8-76 ------------------ S20516 AB UG = 3- 03 -- ----------- --- 
3-67 39-0 0 ,066 0.101 40,'OO 4-20  01561 40-03 4..18 
4.40 41.7 0.051 0.118 48.'25 9 - 4 6  04.539 41.81 3 - 0 3  
5-14  4 4 - 1  0.049 0,138 49-95 5 - 1 0  0.500 4 4 i 3 7  2 -68  
5 -87  47 -2  0- 057  0.155 43-42 2 - 3 3  0- 470 48.75 4.-09 
6 -60  5 1 - 2  0 - 0 7 5  0.178 52 -00  2 -73  01440  51-83  2 - 4 8  
7.34 53.4 0 , 0 6 4  0.223 51 -71  4-05  0 -410  55-89  7,047 ------------------ G21K16 AB UG = 3* 45 ---------------- 
3.67 39..8 0,061 0,084 40-51 3-50 0.560 40.51 3 - 4 6  
4 -40  42-4 0 - 0 5 5  0.086 43-00 2-20 0.535 42 -96  2 -17  . 

5.14 44-6  0.049 0,101 44.60 3,,00 0.498 44.37 2,.68 
5 -87  47-7 0-070  0.135 48-00 4-20 0 -465  4 9 - 2 3  4-22  
6 , 6 0  51.9 0.070 0.186 52.50 2 - 4 8  0.430 5 2 - 2 6  2-64  
7.034 54-5 0. 1 0 5  0.232 5 6 . 1 2  5-24 0.397 57.00 5 . 7 2  ------------------ 522L16 AB UG = 3-86 ---------------- 
3-67  ' U O - 3  0.087 0.114 YOb50 3 - 5 0  0,562 40.54 3-5.0 
4 -40  42.4 0 -077  0.127 43.30 2-26  0.540 43,930 2-29  
Sc l a  UU-7 Om072 0 - 1 2 9  b 5 - 7 3  2-64 0.511 4 4 - 7 8  2 -63  
5s.87 48-1  0.090 0.159 43-98  5.21 0 .477 49.22 4-46  
6-60  51:.7 0,090 0.192 53.29 2.80 0-400  5 2 - 3 1  20.66 
7 -34  54 -9  0.100 0.239 54.00 4-37  0 ,415 57..01 5 -57  

-I---------------- ~ 2 3 ~ 1 1 6  A B  UG = 4,26 ---------------- 
3 - 6 7  40-4 0.089 0.117 40m66 3 . 5 0  0.546 40.-66 3 - 4 7  
4-00 42-4 0.079 0.122 42-00  3 - 8 2  0. 531  42-00 3-82 
5 - 1 4  44-3 0.069 0 - 1 3 3  46-91  6,-07 0.499 44.53 2,074 
5-87 48-0 0.091 0 - 1 5 5  43-26 7 - 3 3  0,472 4 8 - 9 9  4-05  
6.60 52.0 0.101 0 - 1 8 1  53.96 2 -56  0.435 52.46 4-64 
7-34 S4-.u 0. 098  0.232 50.40 12- 3 3  0.9 3 8 7  5 7 . 4 7  5-24 ------------------ P12A13 I N  U G  = 0.03 ---------------- 
2.,.39 33.4 0 ,000 0.000 0-00  0.00 0,453 32 -57  2-34 
3,,58 43.4 0,000 0.000 0 - 0 0  0 - 6 0  0.320 41,.66 3.77 
4-77  49-1 0 ~ 0 0 0  0 -000  0-00 0,OO 0.23.1 50-11  2-50 
5,996 63.4 0 - 0 0 0  0.000 0-00  0.00 0. 160  61.50 1,-64 
7-76 8 2 - 3  0.000 0.000 0-00  0,OO 0,080 79 -80  1 -64  
8 .35 106.3 0.043 



Tab le  14 (continued) .----------------------------------------------------------- 
UL H ESLOW EGUPP I G  GSIG E S L O I  IS SSIG 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -C - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - -  ------------------ P13B13 IN UG = 0-4.Q ---.----------- 
2-39 33-6 0,.021 0,021 33-66 4-52 0 ,445  33-66 4-52  
3,058 43G-9 0- 003. 0.003 41-44 2 - 3 8  0. 268 41,- 44 2-38 
4-77 59-4 0 , 0 0 0  0 - 0 0 3  52-50 3-16 0 -201  54-38 2-32 
5 -96  75-6  0-000 0.007 72-55 3 -04  0 - 1 2 5  7 2 - 5 5  2-38 ------------------ P14C13 I N  U G  = 0 - 9 3  ---------------- 
1-19  3 1 - 4  0-051 0 -040  27-65 2 - 6 5  0 -520  27-65  43-08 
2- 39 39-2  0- 019 0-OU5 3U.60 2-25  0 , 4 3 1  38-60 5 -05  
3-58  46-2  0.000 0.035 42.82 2-96 0 , 2 9 5 '  42.82 6 - 6 5  
4 ~ 7 7  5 5 - 3  0.003 ~ n 2 7  55-00 i§..50 0.200 59-03 .-IS,SZ 
5-96  9 8 - 3  0.123 

---------ow------- P15D13 I N  U G  = 1,77 ---------------- 
' .  1 - 1 9  35.5 0.082 0,055 29.51 1.64 0.482 29151 3.09 
2.39 U8-6 0-040 0 -065  55-17 2 , 6 0  0,400 35-84  15-00  
2 - 9 8  53.5 0-011 0 -060  30-31 12.83 0.384 36-20  21-68 
3 - 5 8  69 -3  0-010 0-051 35-00 30-00 0.300 46-39 21,-27 
4,077 101.3 0.165 

------ad---------- P16E13 I N  UG = 3.51 -i-------------- 
1.19 43.4 0-090 0 -103  33-00 3-16 .0.470 31.06 19 -35  
2 -39  58-6 0-000 0 -098  17-09 7b38 0- 437 .35 -00  30.00 
2 -98  7 0 - 7  0.-093 0.093 40-00 40-00 0,,378 40-00 40,OO 
3 - 5 8  9 1 - 3  0- 330 
4-77 116.3 0,140 .----------------- P17P13 I N  UG = 5 . 2 7  ---- ----'---- i-- 

1 - 1 9  60-2  0.089 0-151 29-07 6-19 0.475 29.07 22-00 
2.- 39 66-8 0- 100 0.144 42.00 loi  15 0 , 3 a l  42-00 2 4 ~ 0 0  
2*-98 91-3  0- 280 
3-58  101-3 0.200 
4-77 134.3 0.115 

--*--------------- P22G13 IN U G . =  7*09'---------------- 
1.19 53.8 0 . 1 1 3  0.177 45.00 5.90 0.460 35.00 17.45 
1 - 7 9  6 9 - 6  0.083 0-190 35-00  14-97 0 - 4 3 7  35-00  25.00 
2-39 8 1 - 3  0.076 0-150 27-57 9 - 4 8  0,420 34..45 41b98 
2-98 89-3  0- 299 
3 - 5 8  9 1 - 3  0- 212 ------------------ P23H13 IN U G  = 8, 86 
1 1 9  62-6 0-121 0.200 QQ-00 10-00 0.050 40-00 90-06 
1-79 82-3  0- 1 0 3  0 - 2 1 3  45-00 30-00 01386 45-00 .30-00 
2 - 3 9  8 6 - 3  0,334 
2- 98 101-3 0 ,275  
3 - 5 8  105,,3 0.181 ------------------ P2UI13 IN ~ J G  = 10-88 ---------------- 
1-19  8 1 - 3  0-190 0-241 50.06 2 0 - 0 0  0,445 Q O u O O  50,OO 
1-79 86-3 0- 385  
2 - 3 9  .111,3 0,352 
2-98 121-'3 0.23 1 
3.58 134.3 0.198 



T a b l e  14 (continued) --------------------------------- 
UL H ESLOW EGUPP I G  --------------------------------- ------------------ P2SJ13 I N '  

1 9  84.3 
1 . ~ 7 9  97-3 
2-39 . 10k  3 ------------------ P1.2A13 AB 
2-39 33-5 0,000 0-000 , 0-00 
3.58 43-2 0,000 0.000 0-00 
4-77  48.5 0,000 0,000 0-00 
5-96 63.4 0,000 0,000 0,OO 
7-16 82-3 0-000 0.000 0-00 
8-35 106-3'  ----------------- P13B13 AB 
2 i39  32-4 0,021 0.021 33-30 
3-58 41-5 0,000 0,009 31-38 
4-77 61.-1 0-000 00002 54-80 
5-.96 74-1 0-000 0-012 72-55 
7-16 95-3 ----------------- P1UC13 AB 
1 1 9  28.6 0,060 0-040 27-46 
2.39 35.6 0,008 0.041 16.34 
3-58 44.4 0-000 0.040 42-22 
4-77 62-7 .0 ,035  '0.035 61404 
5,-96 98-3 ------------------ P15D13 AB 
1 1 9  32.7 0,071 0.050 32,.70 
2,.39 39-2 0.027 0,061 25-50 
2-98 52-3 0,029 0,062 37-97 

3 - 5 8  72d2 0,010 0-069 33-95 
4-77 101-3 ------------------ P16E13 AB 
1c19 48-9 0,088 0-127 48.90 
2-39 59,iO 0.000 0,111 25-55 
2..98 40Z4 0.098 0,098 40,UO 
3- 58 91-3 
4..77 116.3 ------------------ P17F13 AB 
1-19 62.2 0,100 0,1'40 34-50 
2-39 73-6 0,065 0-130 42-14 
2-98 91.3 

9 3-58 101.3 
4-18 121-3 

!I 

4-73 134-3  ------------------ P22G13 AB 

f ,  
1-19 54.7 0,096 0.150 34-90 
1-79 G4-5 0.079 0,180 IrOc,34 
2; 39 81.3 0, 100 0.169 55,OO 
20.98 89-3 
3-58 91-3 
4.,77 134.3 

.--------------------------- 
GSIG ' ESLOW I S  SSIG 

,---------- ---------------- 
UG = 12,*33 --- ----------- -- 

0.. 382 
0.386 
0,335 

UG = . 0-03 -- ------------- 
0-00 0,458 32-48 2-37 
0-0'0. O i  344 40- 84 2- 60 
0,OO 0 , 2 3 8  49.95 2-56 
O, -OO 0-155 61-50 1.64 
0-00 0,090 79-50 1..64 

0,049 
U G  = 0- 44 ------ ---------- 

4-21 0.442 33-30 4-21 
10-00 0,270 41-21 2-47 
2-47 0,201 54.80 2-47 
0-72 0 , 1 2 3  72.55 2,938 

0 , 0 6 6  
UG = o,.g3 - --------------- 

10-00 0,521 27,. 46 4.09 
4-62 0-4a2 35.00 7.00 
7.00 0,300 42-22 7-40 
9-75 Oi.200 61-04 9w.75 

0,128 
TJG = 1,- 77 ----- ----------- 

2-00 0- 493 32-70 6-00 
1.64 0- 413 33-73 11,.26 
2-90 0.365 37-38 18-26 

17-21 0,- 300 49.-40 20-ul 
0.170 

UG = 3, 51 -- -------------- 
3 0 - 0 0  0.464 29.00 20,OO 
10.00 0,435 28-91 20,OO 
40-00 0- 368 40ae40 40.00 

0,250 
0-130 

, U G  = 5-27 -- --------- - ---- 
4-00 .0 ,437 35,.00 25.00 
9-00 0,341 42.14 27-57 

. O m  314 
0.200 
0, 170 
0- 098 

UG = 7-09 -------------- 
3-00 0,fJUl 34-50 30.00 

13#.72 0.439 27-91 22.92 
20-00 0,374 36.77 38-.13 

0,230 
0,. 190 
0,107 



T a b l e  14 (continued) ----.------------------------------------------------------- 
UL H EGLOU EGUPP I G  G S I G  ESLOW I S  S S I G  ------------------------------------------------------------ ------------------ P23H13 AB UG = 8- 86 -------------- 

1-19 61-3  0- 128 0 - 2 1 5  46-37 2-68 ObU43 40-24 13-10 
1 -79  82.3 0.122 ' 0.217 50-00 10-00  0,. 382 39-31 22-28 
2 -39  86.3 0 ,270  
2 - 9 8  101-.3 0 ,200 
3-58 105-3 0,150 
44-77 134-3 0 -110  ------------------ P24113 ' A B  UG = 10-88 ---------------- 
1-19  81-3  0 -150  . 0 - 2 6 0  55 -00  20.00 0mQ41i 50 -00  30eOO 
1-79 86-3 0- 300 
2-39 111',3 0 .250  
2-98 121-3 0 - 2 0 0  
3 - 5 8  134.3 0.170 
4 -77  134.3 0 ,180  ------------.----- P25J13 AB UG = 12,*39 --------------- 
1- 19 84.3 0.. 250 
1 -79  9 7 - 3  0- 200 
2-39  104-3 0 .150  
3 - 5 8  134-3 0 - 1 3 0  
4 -77  134,-3 0 - 1 0 7  ------------------ P13A16 I N  UG = 0- 0.3 -------.a- ----- 
2-20 24-9 0 -000  ' 0 - 0 0 0  0-00 0-00  '0 .477 25-00  1-05  . 

2 - 9 4  3 1 - 0  0-000 0 - 0 0 0  0-00  0 -00  0.-384 28 -37  2-68 
3 . 6 7  33.5 0 - 0 0 0  0 - 0 0 0  0-00  0.00 0,301 33 -00  1.45 
U4,40 37 .3  0-OOO':.O-000 0.00 0 - 0 0  0 - 2 4 7  36-57  2 -75  
5.14 46-9 0-000. ' 0 - 0 0 0  0.00 0 - 0 0  0 - 2 2 6  42-38 4-47  
5 - 8 7  5 1 - 8  0 - 0 0 0  0 - 0 0 0  0-00  0.00 Oi200 49-00 3 - 0 0  

ow---- -----.----- PlhB16 I N  uo - 0-1'1 ---------------* 
2 - 2 0  25-2 0-001 0 -009  25 -57  2b64 0- 490 25-57  2 -64  
2,-94 30.3 0-000 0 .007  27-66 2459 0 ,380  27-66 2-42  
3 .67  3 5 - 6  0,008 0 .005  33-00 1 - 4 5  0 .287  33-00 1.45 
4,UO 38-8 0 - 0 0 0  0 - 0 1 0  38-51 2 -40  0- 240 38-51 2 -36  
5 -  14 43-5  0 - 0 0 0  * 0-OOQ 43.27 2 -30  0- 200 43,-27 2-28  
5-87 51-2  Om000 0;005 49-00 1-50 0- 165 49-00  1-45  
6 - 6 0 .  59.5 0,000 0 -005  57-00  2.50 Oh145 57-00 2-50  
7.34 68-1  0 ,000  01005 6 5 . 0 0  2 -50  0*110 6 5 - 0 0  2-50  -.---------------- Pl'SC16 I N  UG = 0-24  --------------- 
2-20  23-7 0,010 0 - 0 1 6  23-16 2- 12 0 - 4 8 8  23-16 2-12 
2 - 9 4  2 6 - 8  0 -000  0 -010  26.40 4-20  0 .385  26-40 4-18  
3 - 6 7  34-4  0 -000  0 - 0 1 2  32,-46 3.40 0 ,260  32-46 3-43  
4 . 4 0  39-1 0,000 0 -013  40-98 4 -20  0 , 2 6 6  40.98 5 -00  
5 - 1 4  07-6 0,000 0 - 0 1 2  46-79 5 - 0 0  0 -185  46,-79 5 -00  
5 - 8 7  5 3 - 0  0 -000  0 - 0 1 3  51,-79 5 - 0 0  0,170 51 -79  5.00 
6 - 6 0  61-9 0 - 0 0 0  0 -011  58667 ' 3 - 0 0  0 - 1 4 5  58-67  3 -00  
7 - 3 4  65 -0  0 -000  0 -010  67-89  3100 0 , 1 1 5 ' 6 7 - 8 9  3-00 ------------------ P16D16 I N  I JG.  = 0- 44 
2 - 2 0  23-1 0.004 0 - 0 1 3  17-00 1 - 4 5  0 ,508  2 3 - 5 3  3 -68  
2 -94  27-4 Om013 0 - 0 1 3  26-33 5 -30  0 - 4 1 3  26-33 5-27 
3.e67 30.6 0.010 0 - 0 1 3  33-00 4h50 0 - 3 4 1  3 3 - 3 2  4 - 5 4  



TabLe 14 (continued) -----.---------------------------------..-------.----------- 
UL H ESLOW EGUPP I G  GSIG ESLOW IS SSIG --------------------------------------.--- -----.----------- 

---.-.------d----- P16D16 I N  UG = Om4Q -------------- 
4-UO 4 4 - 2  0 - 0 1 0  0 .012  49-21) 9 -00  0 .262  49 -24  9608 
5.14 4 7 - 6 ,  0 .010  0.010 49-91 6.70 0 .180  49-91  6166 
5-87  56-0 0 -010  0 - 0 1 5  56-02 4-90  0 -150  56-02 4 -90  
6-60 66-7 0 -010  0-016 67-60  9-00  0 .150  67-60 9 - 0 0  
7.311 76-6  0 .010  0 -010  75-86 8 - 0 0  Ow125 75-86 8 -00  ------------.----- P17E16 I N  UG = 0. 8 3  ---------------- 
2-20  28 -5  0 - 0 1 9  0,025 19-90 9-00 0 - 5 0 0  19u90 10-00 
2 -94  39-6 0-013 0 -023  39-60 1 -45  0.347 23 -28  16-72 
3-67  48.2 0 - 0 2 2  0 - 0 2 8  46-51 2-36 0-328 37-20 3 7 ~ 4 3  
4-40  5 4 - 7  0 - 0 2 4  0 -026  49-00 1-45 0- 193 52-74  18-76 
5- 14 63-7  0 -020  0 , 0 2 3  63-70 9 -07  0 - 1 4 4  68 -78  24-10 
5 - 8 7  6 4 - 5  0.030 0-035 67-75 11-00 0 .135  6 7 - 7 5  14-00 
6m.60 73 -0  ,O-020 0 -021  73-00 10-00 0 -125  73 -00  10-00 -.---.------------ P18P16 I N  UG = 1-33  -------------- 0 

0,117 26-2 0 .047  0 ,007  19-35 4 - 5 0  0.492 19-35  4-51 
2 -20  3 6 - 0  0-026 0-056 19-20 9-90  0 - 4 2 2  19-20 9 -87  
2-94 51-9 0 - 0 1 3  0-046 52-00 10-00 0.130 52-00  10 -00  
3-67 6 1 - 4  0.019 0-051 65-00  7-00  0,- 140 6 2 - 4 3  17.70 
4400 50-4 0 -020  0 .049  50,OO 6 - 0 0  0-157 50,OO 15-00  
5-14  77-0  0 -054  0 -057  62-19 2-26 0 .122  7 7 - 0 0  14-59  -----.------.---- PI9616 I N  U G  = 1-77  --------------- 
4-47 36-4 0 -058  0-061 18-94 12-00 0 .500  18 -94  12-00  
2-20 40-2 0 -031  0-061 38-59  15-00  0-312 3 8 - 5 9  15-00  
2-94  56-8 0 -033  0 - 0 6 0  59-08  4- 11 0 - 2 1 4  5 4 - 2 5  3 5 - 3 2  
3-67 62-0 0- 029 0 .066  49-86 8- 17 0- 192 54-84 66-51 
4-40 7 3 - 0  0-044 ,Om077 58-26  5b96 0 -139  73 -00  15-00 
5-14  82-0 . t 0-100 ------------.----- ~ 2 0 ~ 1 6  I N  UG = 2-21  -------------- -. 
0-73 39-6 0 - 0 6 0  0 .073  18-52 5.30 0.469 18 -52  5 - 3 0  
1 -47  43 -0  0.040 0:071 25.00 12.00 0 ,391  25.00 15-00 
2- 20 57-0 0 - 0 4 2  OL'075 41,087 7 -39  0 -345  42-00  17-26 
2-94 62-8 0-025 0.078 55-10  11.97 0 -200  550-00 20-00 
3-67 73-0 0-030 0.077 4 L 5 3  9 -29  0 - 1 6 5  7 3 - 0 0  25-00 
4-40  81-0  3 %  8 ,. - 0.112 ----------------- P21116 I N  OG = 2- 65 ------------.--- 
0-73  40-2  00040  0 ,088  19-18 6 -00  0 ,462  19 -18  5-97  
1-47 48-6 0 - 0 5 1  0.092 44-41 10-00 0 .330  44,41 15-00 
2-20  42-2 0 -036  0 -079  23-54  5-56 0..300 2 7 - 0 2  25 -67  
2-94  44-5  0 - 0 4 0  0 -080  25-21 5-17 0 - 2 2 2  52c33 U0-00 
3-67 80.0 0 ,147  

------e-------.-.-- P22J16 I N  UG = 3-09 -------- - ------- 
0-73 4 0 - 8  0 ,080  0,083 30-00 10-00 0 ,397  3 0 - 0 0  20.00 
1-47 05-5 0-05U 0 -099  43-90 20-00 0 .332  20-44 35-19 
2-20 66 -3  0dQ55 0-097 55-99  29.12 0 -200  5 6 - 0 0  28-07 
2-94 74.0 0 ,050  0-100 61-62 Sou00 0 -185  61-62  52-01 ------------.----- P23K16 I N  UG = 3- 51 --------.---.---- 

0-73  51-8 0 -084  0-101 20-02 9-60  0*427  20.02 9 - 5 8  
1 - 4 7  57-5 0,065 0 .104  42 -13  9 -19  0.338 42.13 30-00  



Table 14 (continued) 

UL H ESLOW EGUPP I G  GSIG ESLOW I S  SSIG -----------------------------------------.- ----------------- ------------------ P23K16 I N  U G  = 3-51  --------------- 
2- 20 65-0 0- 047  0 -094  52-27 26- 19 0.220 65(.00 40-00 ------------------ P24L16 I N  UG = 3-93  -------------- -- 
0-73  52-9  0-060 0-102 41-00 10-00 0-300 41-00  19-27 
1 - 4 7  5 1 - 7  0-062 0 -098  51.00 19.00 0-210 5l4.00 19-47 
2 -20  6 2 - 5  0 - 0 5 8  Om093 62.00 19-00 0 -190  62.00 30-00 ------------------ P25N16 I N  U G  = 4-3Q ---------------- 

I 
0.73 31.2 0,055 0.092 31-00 13-00 0.260 31.00 15-00 
l.a7 6 3 - 9  0 -051  0-090 64-00  30-00 0.200 64-00  30-00 ------------------ P13A16 A B  U G  = 0.03 --------------- 
2 - 2 0  24-9 0-000 0-000 0-00 0.00 0.472 25.00 1 -45  
2-94 29 -9  0-000 Om000 0.00 0-00 0 -304  28.37 2-68 
3-67  33 -2  0-000 0,000 0.00 0-00 0-301 33.00 1-45 
4 - 4 0  36.7 0-000 0.000 0-00 0 -00  0.247 36-38 2-68  
5 - 1 4  44-0 0-000 0-000 0-00  0.00 0.231 41~-41  Qu11 
5 - 8 7  55.6 0 -000  0-000 0 -00  O f - O O  0,200 50.70 2-07 ------------------ Pl'UB16 AB fJG = 0.91 ---------------- 
2-20 25 -1  0-000 0.009 25.00 3-20 0.495 24-89 3-15  
2-94  27.5 0.000 0,002 27,035 2-79 0 -380  27-35 2-31 
3 - 6 7  3 3 - 2  0-002 0-005 31.50 2,OO 0.291 31-50 2-00 
4-40 3 8 - 8  0.000 0 - 0 0 5  38-51 2-40 0.250 38-51 3,000 
5 - 1 4  43.3 0.000 0.001 43.24 3 -00  0.195 43.24 3-00  
5-87  50 -6  0-000 0 - 0 0 5  49-00 2-00 0*150 49-00  2-00  
6-60 5 5 - 0  0.000 0--000 51-00  3.00 0-130 51 -00  3-00 
7 -34  67-0 0-000 0 - 0 0 5  6 5 0 0  3-00 0-110 65-00  3-00 --------------- --- P15C16 AB UG = 0- 2Q -----* --------- 
2 - 2 0  24-5 0-006 0.011 23-24 2-00 OcU03 23-24 2-09 
2 -94  27.8 0- 005 0.016 2 9 - 0 2  3.60 0- 375 27-02  3-62  
3-67 33-9  0-010 0 - 0 1 2  32,013 3-70 Ot.260 32 -13  3-69  
4 - 4 0  3 4 - 5  0-000 0,013 34.50 10.00 0. 280 39 -35  4-40 
5-14 45.3 0-000 0-OOlr 4 5 8 2  3-00 0.190 45-82 4-00 
5 - 8 7  51-2  0-000 0.013 51.49 6 -00  0.175 51.49 6-00 
6-60  59 -4  0-000 0-009 59-75  3-00 Oo.140 59-75  3 - 0 0  
7-3U 66.0 0.000 0,021 67-37 3-00 0.120 69.37 2-32 

----------------*- P16D16 AB UG = 0,4U ---------------- 
2-20 2 2 - 6  0-000 0-018 23-33 2 -31  0 - 5 1 3  23.33 3 -81  
2 -94  26-9 0-007 0 -014  25-77 5 -60  0.419 25-77 5-61 
3-67 33.5 0,015 0.019 33-59 S,.50 0-341 33.59 5-50 
4 -40  42-2 0.005 0 -012  B1.00 10*00 Oa267 48r60  10-32 
5 - 1 4  4 7 - 9  0-010 0.015 49.07 7.60 0.197 49-07  7 -62  
5-87  5 4 - 7  0-010 0 - 0 2 1  57.28 5-40 0 -155  57-28  5 -35  
6-60 6 5 - 7  0-005 0,021 66.72 3 -00  0.140 66-72 4-00 
7-34 69 -1  Om005 0 -007  69-00  7-50 0-130 71 -00  7 - 5 0  ------------------ P17E16 A B  UC = 0- 83 -I------------- 
2m20 27-7 0-019 0 -022  20-25 9-00 0 -447  20-25 9 - 1 8  
2-94  44-9  0-012 0 - 0 2 9  40-00 10.00 0 - 3 0 0  40-00 19-21  
3-67  48-6 0-016 0.029 45-00 10-00 0.334 45 -00  20-70 
4-40 53-7  0-022 0.035 60.06 15mOO 0.160 62.61 16-66  
5- 14 43-6 0-029 0,034 63 -39  10-00 0- 159  63.39 11-89 



Table  14 ( cont inue3)  ........................................................... 
U L  H EGLOW E G U P P  I G  G S I G  ESLOW I S  ' SSIG 



Table 14 ( c o n t i n u e 3 )  ------------------------------------------- ----------------- 
UL H EGLOW EGUPP IG GSIG ESLOW I S  SSIG 



Table 14  ( c o n t i n u e d )  ........................................................... 
UL H EGLOW EGUPP IG GSIG ESLOW I S  SSIG 



T a b l e  14 ( c o n t i n u e d )  
c------------i---------------------y---------- ---- ------- 

U L  H EGLOW E G U P P  I G  G'SIG -. ESLOW IS SSIG 



Table 14 ( c o n t i n u e d )  -------------------------- 
UL H EG LOW E G U P P  

---------------------------------- 
IG GSIG ESLOW I S  S S I G  ---------------------------------- 

AB UG = 5.25 ---------- ------ 
40.20 5.00 0.600 40.20 5.00 
12.98 21.98 0.519 46.37 2.68 
49.20 2.83 0.466 50.19 5.91 
55.00 12 -00  0.432 54.66 3.92 
61.07 , 4.48 0.408 58.99 4.56 
69.12 6.00 0.350 69.29 6.00 
78.40 7.00 0,330 78..37 7.00 

0.290 
AB UG = 7 - 0 1  ---------------- 

40.60 2.69 0.583 38.94 3.25 
48.59 9.06 0.570 43.51 5..26- 
54.41 2.33 0.505 46.20 5.18 
41.54 7.70 0.480 51.12 5.84 
56.75 7.07 0.442 55 -69  5.06 
62.31 11.84 0.382. 64.03 4.01 
62.38 13.11 0.3U8 69.80 7.17 
70.00 7.10 0.300 80.95 7.11 

AB UG = 8 - 7 4  ---------------- 
40.00 6.60 0.595 40.25 6.62 
44.00 4.20 0.532 43.96 4.23 
50.46 2.38 0.482 4 7 - 6 3  3.14 
55.47 4.60 0.438 53.12 4.92 
53.73 1 6 - 2 5  0.438 55.95 6.02 
62.00 8.00 0.390 62.15 5.23 
68.64 18.75 0.373 67.82 11.71 
77.30 10.00 0.320 77.32 9.34 

AB UG = 10.46 ---------------- 
27.13 12.04 0. 580 40.64 5.  11 
48.90 6.36 0.588 43.16 6 - 4 2  
48.00 6.80 0.497 47.19 6 - 7 6  
50.00 7.70 0.490 50.72 7 -64  
54.00 7.30 0.480 53.98 7.26 
55.00 9.50 0.440 60.91 9..51 
68.00 9.34 0.390 67.93 9.10 
67.33 2.79 0.340 75.19 9.22 

AB UG = 1 2 - 1 7  ---------------- 
40.40 6 - 5 0  9.600 40.45 6.50 
44.00 6.00 0.530 43.77 6.08 
47.00 6.10 0.496 46.93 6.06 
51.60 6.50 0.460 51.63 6.50 
54.25 17.U2 0. 440 55.52 7.23 
47.44 13.75 0.400 62.19 9.34 
69.70 10.00 0.354 69.65 10.07 

AB UG = 13 -94  ---------------- 
40.80 .6.60 0.600 U0.83 6.60 
37.33 2.66 0.539 43.41 7.03 
52.50 1.64 0,509 46.83 7.46 
51.90 8.50 0.472 51.91 8.45 
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T a b l e  1U  ( c o n t i n u e d )  

UL H ESLOW EGUPP IG GSIG ESLOW IS SSIG ----------------------------------------------------------- ------------------ A2SK13 AB UG = 13-94 ---------------- 
7.16 57.6 0. 170 0.221 55.50 10.90 0.443 55.48 10.88 
8.35 64 -5  0.189 0.230 . 68.25 9.00 0.380 62.66 9.61 

9 - 5 4  71 -7  0.198 0.222 69.70 10.00 0.350 69.68 9.98 -.---------------- A26L13 AB UG = 15-64 ---------------- 
2.39 40..8 0.207 0.237 30.00 4.33 0.593 39.79 7.90 
3 i 5 8  46.1 0,194 0,259 40.00 6 - 8 0  0.555 43.43 6.78 
4.77 49.5 0,207 0.23U 52.50 1.6U 0.486 47.33 6.05 
5 - 9 6  53.8 Om186 0.245 43.99 7 .21  0 . 4 8 3  5 1 - 6 1  7.08 
7.16 56.6 0.200 0.3fl3 5fl.90 9.75 0.fl5O 5'1.85 9 -75  
8.35 62.9 0,200 0.253 60.00 10.50 0.400 60.90 10.50 
9 - 5 4  69.3 0. 22u Oa236 70.00 8,aO 0,375 70.09 8.36 ------------------ A27M13 AB UG = 17-31  ---------------- 
2-39 39.3 0. 240 0.247 39-50 6 - 9 0  0.600 3 9 - 4 7  6 - 9 1  
3.58 45,.9 0.219 0.249 43.00 6.00 0.551 43.11 6.02 
4 - 7 7  48.1 0. 202 0.248 45-50  9 -00  0.530 45 -36  8-95 
5.96 54.1 0.210 0.239 51.70 9.20 0.479 51.71 9.13 
7. 16 59.7 0.226 0.243 58.00 10.00 0.459 57.79 10.14 
8 - 3 5  61.9 0.220 0.245 60 .30 .  11-25 0.436, 60.34 11.25 
9 -54  69.6 0.220 0,257 67.00 15.00 0,389 67.62 15.07 ------------------------.----------------------------------- 
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