
C h a p t e r  VT

DISCUSSION

6.1 Equipm ent C o n s tru c t io n  and System  Mechanism

The f lu id iz e d -b e d  colurn.n designed and c o n s tru c te d  พลร 
w e ll s u ite d  f o r  th e  w o rk . The d i s t r ib u t o r ,  w ith  th re e  la y e rs  
o f  m e ta l b a l l  on s ie v e  p la te  s e le c te d , re s u lte d  in  le s s  f lu c tu a 
t io n  in  d e n s ity  o f  bed, le s s  c h a n n e ll in g  and s lu g g in g , and low  
o re s s u re  drop across bed. The c o n ta c t in g  between h o t a i r  andt
oaddy was n e a r ly  u n ifo rm  f o r  th e  e n t i r e  bed. The mechanism o f  
p re s e n t w ork system  d es ig ned , worked q u ite  w e l l .  H owever, th e re  
a re  some p o in ts  needed to  be im proved w h ich  a re  as fo l lo w s  ร

1) In  b a tch  o p e ra tio n ?  sam p ling  o f  paddy was done by 
d raw ing  paddy o u t o f  th e  column by u s in g  va s im p le  t o o l ,  a long  
beam w ith  a s m a ll can connected on one end, t h is  method is  un - 
c o n v e n ie n t. B e fo re  t h is ?  a n o th e r method had been t r i e d  by 
d r i l l i n g  a h o le ,  1 . 5 - cm. d ia m e te r , a t  about 1 5 -cm. above th e  
d i s t r ib u t o r .  T h is  h o le  was c lo se d  w ith  a m e ta l p la te  w h ich  was 
a b le  to  open a t  th e  t im e  o f  sam p ling , U n fo r tu n a te ly ,  t h is  
method was u n p ra c t ic a l ,  s in c e  th e  a i r  f lo w  ra te  d u r in g  th e  
o p e ra t io n  was h ig h  and re s u lte d  in  e xc e s s iv e  paddy p o u r in g  o u t 
o f  th e  colum n. E xc e s s ive  sample was a g a in s t th e  o b je c t iv e  o f  
sam p ling  t h a t  paddy sampled had to  be drawn a t  th e  le a s t  p o s s ib le  
amount to  keep th e  b e d 's  w e ig h t c o n s ta n t.  A t te m p e rin g  s ta g e ,



u s i n g  t h e  s i m p l e  t o o l  d e s c r i b e d  a b o v e  i n  t r a n s f e r i n g  a l l  p a d d y  
t o  e q u a l i z e  m o i s t u r e  o u t s i d e  t h e  c o l u m n  i s  a l s o  u n c o n v e n i e n t  
a n d  t i m e  c o n s u m i n g .  N e v e r t h e l e s s ,  t h o s e  t w o  d i s a d v a n t a g e s  w e r e  
c o n q u e r e d ,  w h e n  t h e  c o n t i n u o u s  o p e r a t i o n  w a s  a p p l i e d ,  s i n c e  i t  
w a s  e q u i o p e d  w i t h  D a d d y  f e e d e r  a n d  e x i t  a p e r t u r e  w h i c h  made i t  
e a s i e r  f o r  s a m p l i n g  a n d  t e m p e r i n g .

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

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

6 . 2  E x p e r i m e n t a l  R e s u l t s

1 .  From t h e  e x p e r i m e n t a l  r e s u l t s  i n  d e t e r m i n i n g  M inim um  F l u i d i 
z i n g  V e l o c i t y  (U m f)  w h i c h  a r c  s h o w n  i n  T a b l e  5 - 1  a n d  F i g u r e  5 - 1 ,  
p r e s s u r e  d r o p  v a r i e d  w i t h  t h e  i n c r e a s i n g  f l o w  r a t e  o f  a i r  t h r o u g h  
t h e  b e d u n t i l  a i r  v e l o c i t y  h a d  r e a c h e d  a c e r t a i n  v a l u e .  A t  t h i s  
p o i n t ,  t h e  p r e s s u r e  d r o p  d e c r e a s e d  s l i g h t l y  a n d  r e m a i n e d  c o n s t a n t  
o n w a r d s .  A t  t h i s  v a l u e  o f  a i r  v e l o c i t y ,  w h i c h  w a s  t h e  U m f ,  t h e
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b e d  b e g a n  f l u i d i z i n g .  T h e  v a l u e  o f  c o n s t a n t  A p  i n c r e a s e d  a s  
t h e  h e i g h t  o f  b e d  i n c r e a s e d ,  w h i c h  a g r e e d  w i t h  t h e  e q u a t i o n  ( 2 - 2 ) .  
F o r  t h e  v a l u e s  o f  UiTVf o b t a i n e d  f r o m  t h e  e x p e r i m e n t  ( s e e  A p p e n d i x  3  
w e r e  a l m o s t  t h e  s a m e ,  e x c e p t  t h e  f i r s t  t w o  v a l u e s  w h i c h  d i f f e r e d .  
T h i s  w a s  b e c a u s e  o f  f e w  d a t a  t a k e n  d u r i n g  t h e  f i x e d  b e d  s t a g e  whi le  
w e r e  n o t  e n o u g h  t o  y i e l d  a n  a c c u r a t e  s t r a i g h t  l i n e  o n  t h e  g r a p h .  
T h e  v a l u e s  o f  Umf f r o m  e x p e r i m e n t a l  d a t a  a n d  c a l c u l a t i o n  b y  u s i n g -  
e q u a t i o n  ( 2 - 4 ) 5 w e r e  a l m o s t  t h e  s a m e  a n d  c o n s t a n t  v a l u e s  a s  s h o w n  
i n  T a b l e  5 - 1 .  T h i s  c o n f i r m e d  t h a t  c h a n g i n g  b e d  h e i g h t  h a d  n o  
e f f e c t  o n  t h e  v a l u e  o f  Umf a n d  s u p p o r t e d  t h e  e q u a t i o n  ( 2 - 4 )  w h i c n  
s h o w e d  t h a t  Umf i s  o n l y  t h e  f u n c t i o n  o f  p a r t i c l e  d i a m e t e r  , t y p e  
o f  p a r t i c l e  a n d  v o i d  f r a c t i o n .

T h e  v a l u e  o f  Umf o b t a i n e d  w a s  u s e d  i n  s e l e c t i n g  t h e  f l o w  
r a t e  o f  h o t  a i r  t h a t  w o u l d  b e  u s e d  i n  d r y i n g  w h i c h  w a s  1 . 5 - 2  t i m e s  
o f  a i r  f l o w  r a t e  atUm<£. T h i s  a i r  f l o w  r a t e  w a s  t h e  m in im u m  v a l u e  
t o  o b t a i n  h o m o g e n e o u s  b e d .

2 .  I n  d r y i n g  p e r i o d  d e t e r m i n a t i o n ,  t h e  i n i t i a l  m o i s t u r e  c o n t e n t  
w h i c h  w a s  a t  a b o u t  5 5 - 6 0 %  ( d r y  b a s i s )  w a s  r e d u c e d  down t o  1 6 - 2 0 % .  
From t h e  e x p e r i m e n t a l  d a t a ,  a l m o s t  t h e  e n t i r e  d r y i n g  p r o c e s s  
o c c u r r e d  i n  t h e  f a l l i n g - r a t e  p e r i o d .  D u e  t o  t h e  l o w  m o i s t u r e  
c o n t e n t  ๐ ท s u r f a c e  o f  p a d d y ,  b e c a u s e  a f t e r  s t e a m i n g  p a d d y  w a s  
s t i l l  h o t  a n d  m o s t  o f  t h e  s u r f a c e  m o i s t u r e  e v a p o r a t e d  r a p i d l y  
b e f o r e  i t  W’a s  t r a n s f e r r e d  t o  t h e  c o l u m n  t o  b e  d r i e d .  T h e r e f o r e ,  
t h e  m o i s t u r e  o f  p a d d y  l e f t  t o  b e  d r i e d  i n  t h e  f l u i d i z e d - b e d  
c o l u m n  w a s  t h e  m o i s t u r e  i n s i d e  t h e  g r a i n ,  w h i c h  m i g r a t e d  f r o m
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t h e  c e n t e r  o f  t h e  g r a i n  t o  i t s  s u r f a c e ,  a n d  t h e n e v a p o r a t e d  b y  
h o t  a i r .  T h i s  w a s  t h e  d i f f u s i o n  p r o c e s s .  T h e  g r a p h s  s h o w n  i n  
F i g u r e s  5 - 2  t o  5 - 9  a g r e e d  w i t h  t h e  f a l l i n g - r a t e  p e r i o d  s h o w n  i n  
F i g u r e  2 - 5 ,  t h i s  c o n f i r m e d  t h a t  t h e  d r y i n g  p r o c e s s  i n  t h e  
p r e s e n t  s t u d y  o c c u r r e d  i n  t h e  f a l l i n g - r a t e  p e r i o d .

From  T a b l e s  5 - 2  t o  5 - 1 1  a n d  F i g u r e s  5 - 2  t o  5 - 9 ,  m o i s t u r e  
c o n t e n t  d e c r e a s e d  a s  d r y i n g  t i n e  i n c r e a s e d .  A t  t h e  b e g i n n i n g ,  
t h e  m o i s t u r e  c o n t e n t  d e c r e a s e d  v e r y  r a p i d l y  ( r a t e  o f  d r y i n g  w a s  
h i g h ) ,  a n d  t h e n  g r a d u a l l y  s l o w  dow n  a s  t i m e s  p a s s e d  b y  ( r a t e  o f

' , Xd r y i n g  w a s  l o w )  . -
J

I n  c o n r o a r i s o n , w h e n  d r y i n g s  w e r e  p e r f o r m e d  a t  m a n y  a i r  
i n l e t  t e m p e r a t u r e s , i t  w a s  f o u n d  t h a t  a s  t h e  t e m p e r a t u r e  i n 
c r e a s e d ,  t h e  r a t e  o f  d r y i n g  i n c r e a s e d ,  a n d  r e s u l t i n g  t h e  m o i s t u r e  
c o n t e n t  d e c r e a s e d  f a s t e r .  T h e r e f o r e ,  a  s h o r t  d r y i n g  t i m e  w a s  
u s e d  i n  d r y i n g  t o  r e d u c e  t h e  m o i s t u r e  c o n t e n t  dow n t o  t h e  l e v e l  
r e q u i r e d .  T h i s  i m p l i e d  t h a t  t h e  c h a n g e  o f  m o i s t u r e  c o n t e n t  
d e p e n d e d  u p o n  t h e  d r y i n g  t e m p e r a t u r e ,  s i n c e  t h e  r a t e  o f  d i f f u s i o n  
o f  w a t e r  v a p o r  i n  g r a i n  d e p e n d e d  u p o n  t e m p e r a t u r e .  H e n c e ,  w e  c a n  
c o n c l u d e  t h a t  h i g h e r  d r y i n g  t e m p e r a t u r e  w i l l  y i e l d  a b e t t e r  d r y i n  
N e v e r t h e l e s s ,  t h e r e  a r e  s o m e  o t h e r  f a c t o r s  t h a t  s h o u l d  b e  c o n s i 
d e r e d  i n  s e l e c t i n g  d r y i n g  t e m p e r a t u r e ,  s u c h  a s ,  e c o n o m i c s  r e a s o n  
a n d  r e s u l t s  o b t a i n e d  f r o m  m i l l i n g .

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



r e s u l t e d  i n  n e a r l y  t h e  s a m e  m o i s t u r e  c o n t e n t .  On t h e  o t h e r  
h a n d ,  t h e  f l o w  r a t e  o f  a i r  i n l € ; t  h a d  v e r y  l i t t l e  e f f e c t  o n  
d r y i n g .  T h i s  w a s  b e c a u s e  f l u i d i z e d  b e d  a l l o w e d  a  m o r e  
u n i f o r m  c o n t a c t i n g  b e t w e e n  p a d d y  a n d  h o t  a i r  t h a n  a n y  o t h e r  
t y p e s  o f  d r y i n g .  T h e r e f o r e ,  i n c r e a s i n g  a i r  f l o w  r a t e  m ade  
v e r y  l i t t l e  c h a n g e  i n  c h a r a c t e r i s t i c s  a n d  t e m p e r a t u r e  o f  t h e  
b e d .  A s  t h e  t e m p e r a t l i r e  i n  b e d  d i d  n o t  c h a n g e d ,  r a t e  o f  
d i f f u s i o n  r e m a i n e d  U n c h a n g e d  a n d  r e s u l t e d  i n  t h e  s a m e  r a t e  
o f  d r y i n g .

3 .  F o r  t h e  r e l a t i o n s h i p s  b e t w e e n  r a t e  o f  h e a t  t r a n s f e r ,  
t e m p e r a t u r e  d i f f e r e n c e ,  a n d  h e a t  t r a n s f e r  c o e f f i c i e n t s  t h e  
e x p e r i m e n t a l  r e s u l t s  w e r e  s h o w n  i n  T a b l e s  5 - 1 2  t o  5 - 1 3  a n d
F i g u r e s  5 - 1 0  t o  5 - 1 1 . I T h e  r e l a t i o n s h i p  b e t w e e n  r a t e  o f  h e a t  
t r a n s f e r  a n d  t e m p e r a t u r e  d i f f e r e n c e  w a s  a  s t r a i g h t - l i n e  
f u n c t i o n ,  w i t h  t h e  s l o p e  o f  t h e  g r a p h  e q u a l  t o  a s , h ^ . T h e r e 
f o r e ?  w h e n  t h e  v a l u e  o f  b e d  s u r f a c e  a r e a  ( A s )  w a s  k n o w n , t h e
v a l u e  o f  h e a t  t r a n s f e r  c o e f f i c i e n t  ( h  ) c o u l d  b e  d e t e r m i n e dp
f r o m  t h e  g r a p h  a s  s h o w n  i n  T a b l e  5 - 1 4  a n d  5 - 1 5 .

I n  b a t c h  o p e r a t i o n ,  w h e n  t h e  t e m p e r a t u r e  o f  a i t  i n l e t -  
i n c r e a s e d  t h e  v a l u e  o f  h_ ( h e a t  t r a n s f e r  c o e f f i c i e n t  b y  c o n v c c -p
t i o n )  d e c r e a s e d .  T h i s  w a s  b e c a u s e ,  w h e n  t h e  a i r  f l o w  r a t e  พSi-
f i x e d  t h e  i n c r e a s e  i n  t e m p e r a t u r e  o f  a i r  w o u l d  r e d u c e  a i r  d e n s i t
a n d  r e s u l t e d  i n  l o w e r  c o n v e c t i o n  a n d  c o n s e q u e n t l y , t h e  v a l u e  o f
h  w a s  r e d u c e d .  T h i s  s u p p o r t e d  t h e  e x p e r i m e n t a l  r e s u l t s  w h i c h  

p



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

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

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

4 .  T h e  r e l a t i o n s h i p  b e t w e e n  'M u s s e I t  n u m b e r  a n d  R e y n o l d s  n u m b e r  
w a s  s h o w n  i n  T a b l e  5 - 1 6  a n d  F i g u r e  5 - 1 2 .  A c c o r d i n g  t o  t h e  e x p e r i 
m e n t a l  r e s u l t s ,  t h i s  p r e s e n t  e x p e r i m e n t a l  w o r k  a g r e e d  w i t h  t h e  
p r e v i o u s  s t u d i e s  w h i c h  d i s p l a y e d  i n  F i g u r e  2 - 9 ,  t h a t  t h e  v a l u e  o f  
Hup w a s  a  d i r e c t  s t r a i g h t  l i n e  f u n c t i o n  o f  R e p .  T h e  e m p i r i c a l  
c o n s t a n t s  o f  t h e  r e l a t i o n s h i p  b e t w e e n  N u p  a n d  R e p .  o f  t h e  p r e s e n t  
s t u d y  w e r e  c a l c u l a t e d  f r o m  F i g u r e  5 - 1 2  a n d  h u p  = 0 . 2 5 1 7 X 1 0  4R e p  1 . 0
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a) th e  p e rcen tag e  o f  husk o f  p a rb o ile d  r ic e  a c q u ire d  from  
m i l l in g  d id  n o t much d i f f e r  from  th e  raw paddy. T h e o r e t ic a l ly ,  
th e  p e rcen tage  o f  husk shou ld  had been c o n s ta n t.  H owever, th e  
h ig h e r  p e rcen tag e  o f  husk from  m i l l i n g  was due to  th e  e r r o r  d u r in g  
th e  a n a ly s is  t h a t  th e re  were some husk m ixed w ith  paddy. V ic e  
v e rs a , th e  low e r p e rcen tage  o f  husk was due to  th e  f a c t  t h a t  th e re  
was some p o r t io n  o f  paddy w h ich  i t s  husk s p l i t  o f f  d u r in g  th e  
s team ing  s tag e  and f e l l  o f f  d u r in g  th e  d ry in g  s ta g e , m ixed w it h  th e  
o th e r  paddy.

๖) th e  p e rcen tage  o f  b ran  in  p a rb o ile d , r ic e  is  much lo w e r 
th a n  th o se  o f  raw paddy. T h is  was because o f  two re a so n s . F i r s t ,  
b ran  w h ich  s tu c k  w ith  th e  g ra in  was v e ry  ha rd  and v e ry  d i f f i c u l t  
t o  be m il le d  s in c e  g e la t in iz a t io n  o c c u rre d  d u r in g  th e  s team ing  
s ta g e . 'Second, some p o r t io n s  o f  v ita m in s  and m in e ra ls  w ith  in  th e  
b ran  ware s o lu b i l iz e d  in to  th e  endosperm d u r in g  th e  so a k in g  and 
ate-amine/ s tag es w h ich  made th e  m i l le d  p a rb o ile d  r ic e  more n u t r i t i v e  
and h ig h e r  in  w e ig h t.

c) S inc e  th e  g ra in  was h a rd e r a f t e r  g e la t in iz a t io n  o c c u rre d  
th e  p e rcen tage  o f  b roken r ic e  o f  p a rb o ile d  r ic e  was much low e r th a n  
th o se  o f  raw  paddy, a ls o ,  th e  p e rcen tag e  o f  head r ic e  o f  p a rb o ile d  
r ic e  was? much h ig h e r .  I t  showed th a t  p a r b o i l in g  p re tre a tm e n t w i l l  
g iv e  th e  p ro d u c ts  w h ich  is  o f  good q u a l i t y  and low  p ercen tag e  o f

In  t u r n ,  th e  p ro d u c t c o u ld  be s o ld  a t  a h ig h e r  p ric e ;.

5 .  T h e  r e s u l t s  o f  m i l l i n g  w e r e  e x h i b i t e d  i n  T a b l e s  5 - 1 7  t o  5 - 1 $ ,
a n d  c a n  b e  c o m p a r e d  a s  f o l l o w s  ร

broken  r ic e .



า o k

F rom  T a b le  5 - 1 7 1 i t  w as sh ow n  t h a t ,  i n  b a t c h  d r y i n g ,  w hen  

t h e  t e m p e r a tu r e  o f  a i r  i n l e t  in c r e a s e d ,  t h e  p e r c e n ta g e  o f  b r o k e n  

r i c e  a ls o  i n c r e a s e d .  T h is  w as due t o  th e  f a c t  t h a t  h i g h e r  te m p e ra 

t u r e  i n  th e  b e d ,  h a d  in c r e a s e d  b o th  t h e  r a t e  o f  d i f f u s i o n  o f  w a te r  

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

o u t s i d e *  H o w e v e r , t h e  w a te r  v a p o r  o n  th e  s u r f a c e  e v a p o r a te d  f a s t e r  

t h a n  t h e  o n e  w i t h i n  t h e  g r a i n  a n d  t h e  t o t a l  m o is t u r e  c o n t e n t  was  

r e d u c e d  dow n t o  t h e  r e q u i r e d  l e v e l  w h i l e  t h e r e  w as a s u b s t a n t i a l  

d i f f e r e n c e  b e tw e e n  m o is t u r e  c o n t e n t  a t  th e  s u r f a c e  a n d  w i t h i n  th e  

g r a i n .  T h is  n o n u n i f o r m  d i s t r i b u t i o n  o f  m o is t u r e  c o n t e n t  w i t h i n  

t h e  g r a i n  c a u s e d  s t r e s s  t o  d e v e lo p  a n d  r e s u l t i n g  i n  c r a c k in g  w hen  

p a d d y  w as m i l l e d .  T h is  im p l i e d  t h a t  d r y i n g  t e m p e r a t u r e  e f f e c t e d
. __ 0 —] It h e  q u a l i t y  o f  p a r b o i l e d  r i c e  o b t a in e d .  X.

F rom  T a b le  5 - 1 8 )  i t  w as sh ow n  t h a t ,  i n  b a t c h  d r y i n g ,  t h e  

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

p a r b o i l e d  r i c e ,  s in c e  th e  p e r c e n ta g e s  o f  b r o k e n  r i c e  o b t a in e d  f r o m  

d i f f e r e n t  f l o w  r a t e s  n e a r l y  t h e  sam e , a n d  th e  r e a s o n  b e h in d  t h i s  

was th e  same a s  th o s e  e x p la in e d  i n  ( 2 ) .

F rom  T a b le  5 -1 9 , i t  was shown t h a t ,  i n  c o n t in u o u s  d r y i n g ,  

t h e  c h a n g e  i n  p r o d u c t i o n  r a t e  had  v e r y  l i t t l e  e f f e c t  o ท t h e  p e r c e n  

ta g e  o f  b r o k e n  r i c e .  I n  t h e  m a t t e r  o f  f a c t , p r o d u c t i o n  r a t e  s h o u ld  

no e f f e c t  u p o n  th e  q u a l i t y  o f  p a r b o i l e d  r i c e  o b t a in e d ,  s in c e

t h e  q u a l i t y  o f  p a r b o i l e d  r i c e  ( %  b r o k e n  r i c e )  o n l y  v a r i e d  w i t h

t h e  t e m p e r a t u r e  i n  b e d  a n d  r a t e  o f  h e a t  t r a n s f e r  ( a s  e x p l a i n e d
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in  th e  fo rm e r p a ra g ra p h s ), b u t th e  a i r  f lo w  ra te  and te m p e ra tu re  
were f ix e d  when th e  e xp e rim e n t was conducted a t d i f f e r e n t  feed  
r a te s .  The reason  o f  few  d if fe r e n c e  in  % broken r ic e  o b ta in e d  
because o f  some e r r o r s  o c cu rred  d u r in g  th e  e x p e r im e n t. One was 
th e  te m p e ra tu re  c o n t r o l le r  w h ich  was u n s u c c e s s fu l in  keep ing  
th e  te m p e ra tu re  o f  th e  bed c o n s ta n t a t  a l l  t im e . A n o th e r e r r o r  
was th e  d i f fe r e n c e  in  room c o n d it io n s ,  s in c e  th e  experim ent- f o r  
each p ro d u c tio n  r a te  was n o t conducted on th e  same day.
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