
C h a n t e r  I V

EXPERIMENTAL CONSIDERATION

4.1 Minimum F lu id iz in g  V e lo c i t y  C o n d it io n s

A ir  i n l e t  f lo w  r a te  was v a r ie d  from  0 to  100% ro ta m e te r  
re a d in g . P re s s u re  drop ac ross th e  bed was recorded  a t  e ve ry  
10% in t e r v a l .  The same p rocedure  was rep ea ted  a t  d i f f e r e n t  
h e ig h t  o f  beds 6 .7 ,  1 1 .0 ,  1 5 .0 ,  2 1 .0  and 2 6 .7 , The minimum 
f lu id iz in g  v e lo c i t y  was d e te rm ined  as shown in  Appendix B.

4 .2  E x p e r im e n ta l P rocedures

4 .2 .1  S ta r t -U p  P rocedure

The te m p e ra tu re  c o n t r o l le r  was connected to  th e  c i r c u i t  
o f  th e  e le c t r ic  h e a te r  and i t s  the rm ocoup le  was in s e r te d  in to  
th e  e n te r in g  o f  a i r  (see F ig u re  3 -2 ) .  The d e s ire d  o p e ra t in g  
te m p e ra tu re  was s e t by th e  c o n t r o l le r .  The a i r  com pressor was 
s ta r te d ?  ta p  w a te r was ru n  th ro u g h  th e  condenser? th e  e le c t r ic  
h e a te r  was sw itc h e d  on? th e  a i r  i n l e t  f lo w  r a te  was c o n t r o l le d  
and d e te rm ined  by th e  ro ta m e te r .  The s te a d y  s ta te  d e s ire d  
te m p e ra tu re  was observed when th e  te m p e ra tu re  c o n t r o l le r  shoved 
"o n "  and " o f f "  s ig n a ls  a l t e r n a t e ly  and p e r io d ic a l ly .

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

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

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

d e s ire d
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4 .2 .2  E x p e r im e n ta t io n

The raw oaddy was f i r s t  p rec leaned  to  remove a l l  im p u r i­
t ie s  w h ich  w ould  cause fe rm e n ta t io n  w h ile  s o a k in g . I t  was thon  
soaked in  ta p  w a te r a t  room te m o e ra tu re  f o r  a p e r io d  o f  72 hour;:
(3 days) w h ich  was found  adequate f o r  a b s o ro t io n  and u n ifo rm  
d is t r ib u t io n  o f  th e  so a k in g  w a te r .  The paddy was c leaned  aga in  
to  remove some im p u r i t ie s  and fe rm e n ta t io n  p ro d u c t w h ich  occured 
d u r in g  so a k in g  p e r io d . I t  was d ra in e d  and steamed w ith  about 
1 kg/cm“ p re s su re  f o r  8 m in u te s . The w e t p a rb o ile d  paddy was 
weighed f o r  one kg . and packed in  p la s t ic  bag f o r  s e v e ra l bags, 
each bag f o r  one b a tch  o f  d ry in g .  Then i t  was poured in t o  th e  
f lu id iz e d  bed column w h ich  V7as a t  s te a d y  s ta te  ( a f t e r  s ta r t - u p  
o ro c e d u re ). In  c o n tin u o u s  o p e ra t io n  a l l  w et p a rb o ile d  paddy 
was fed  by th e  screw  fe e d e r.

E x p e r im e n ta l d a ta  d u r in g  d ry in g  p e r io d  was ta ke n  w ith  
v a r ia b le s  fo llo w e d  s u b je c t 4 .3 .  In  b a tc h  d ry in g s  paddy was 
d r ie d  in  i n i t i a l  d ry in g  o e r io d  u n t i l  i t s  m o is tu re  c o n te n t reached 
about 25-30% , th e n  i t  was ta k e n  o u t f o r  te m p e rin g  in  la rg e  o la tc  
a t  room te m o e ra tu re  to  e q u a liz e  m o is tu re .  .A fte r  te m p e rin g , 
coo led  Daddy was p u t in t o  th e  bed ag a in  f o r  f i n a l  d ry in g  u n t i l  
i t s  m o is tu re  c o n te n t reached about 16-20% . D u rin g  d ry in g  p e rio d s  i, 
a s m a ll amount o f  paddy in  bed was sampled a t  e v e ry  2 (o r  4) 
m in u te s  1 and p u t in t o  s m a ll h ig h  h e a t r e s is t a n t  p la s t ic  bag fo r

T h e  e x p e r i m e n t a l  w o r k  w a s  c a r r i e d  o u t  a c c o r d i n g  t o  t h e

s c h e m a t i c  d i a g r a m  i n  F i g u r e  4 - 1 0
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Raw Paddy 15% m o is tu re  c o n te n t (d .b )
I

P re c le a n in g
1/

S oak ing
lC le a n in g  & D ra in

S team ing
r _______

Wet P a rb o ile d  Paddy

~ 7 T  ’  ~I n i t i a l  D ry in g

55-60% m o is tu re  c o n te n t (d .b )

Tem pering

F in a l  D ry in g
I

P a rb o ile d  Paddy
-

S to ra g e

M i l l i n g
1

P a rb o ile d  R ic e

16-20% m o is tu re  c o n te n t (d .b )

F ig u re  4-1 Schem atic  d iagram  o f  e x p e r im e n ta l p rocedure



d e te rm in a t io n  th e  m o is tu re  c o n te n t . F o r m o is tu re  c o n te n t,  
sample was weighed w i t h  p la s t ic  bag b e fo re  and a f t e r  d r ie d  in  
oven 105°± 5°c u n t i l  i t  had no m o is tu re  o r  about 72 h o u rs , ร 03 
Appendix D. In  c o n tin u o u s  d ry in g ,  paddy was d r ie d  ju s t  two 
passes. Each pass was c h a rg in g  by screw  fe e d e r in t o  bod, b e ing  
in  th e  bed f o r  an in t e r v a l  o f  t im e ,  and le a v in g  o u t a t  o u t le t  
p ip e .

A f t e r  d ry in g  th e  p a rb o ile d  paddy w ould  have 14-20% 
m o is tu re  c o n te n t ,  and i t  w ould  be coo led  down w h ile  s to ra g e  
b e fo re  m i l l in g  and th e n  i t s  m o is tu re  c o n te n t was decreased u n t i l  
11-14% o n ly .  A l l  th e  e x p e r im e n ta l d a ta  was shown in  Appendix 0 .

4 .3  C o n d it io n s  o f  O p e ra tio n

4 .3 .1  B a tch  o p e ra t io n

1 . The f lo w  ra te  o f  a i r  i n l e t  was f ix e d  a t  1 .3297  X 10~2 
m °/sec  a t  STP. S ix  te m p e ra tu re s  o f  a i r  i n l e t  were v a r ie d ?  80,100 
1 2 0 ,1 4 3 ,1 6 0  and 185°c

2. The te m p e ra tu re  o f  a i r  i n l e t  was f ix e d  a t  100 c. Î o u t­
f lo w  ra te s  o f  a i r  i n l e t  were v a r ie d !  1 .0 8 0 4  X 10 2 ,1 .5 7 9 0  X  10“ ^, 
1 .8283  X 10_ 2 ,and 1 .9941 X 10~2 m3/s o c  a t  STP.

4 .3 .2  C o n tin u o u s  o p e ra t io n

The te m p e ra tu re  and f lo w  ra te  o f  a i r  i n l e t  wore f ix e d  a t  
183°c and 1 .5790  X 10  ̂ m~Vsec a t  STP. I r e s p e c t iv e ly .  Seven 
p ro d u c tio n  ra te s  were v a r ie d !  8 .77  53 X 10 3 , 7 .6645  X 1 0~3 , 6 . 99P<~1 
l o “ 3 ,6 .4 1 4 8  X 10~3 ,5 .7483  X 1 0~3 ,5.4984X1 o” 3 , and 4.3821X10-3  kg /so
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4 .4  M i l l i n g  Q u a l i t ie s  D e te rm in a t io n

The m i l l i n g  q u a l i t ie s  o f  p a rb o ile d  paddy were d e te rm ined  
a t  th e  la b o r a to r y  o f  R ice  D iv is io n ,  D eoartm ent o f  A g r ic u l tu r e . ” 
and th e  p rocedures a re  as fo l lo w s *

1 . The paddy was c leaned  to  remove a l l  im o u r i t ie s  by 
p a ss in g  i t  th ro u g h  th e  a s p ir a to r  two o r  th re e  t im e s  u n t i l  i t  
was c le a n e d .

2 . I t s  m o is tu re  c o n te n t was measured by th e  m o is tu re  
t e s t e r  ( s t e i n l i t e ) .

3. I t  was weighed 125 grams. (A ) .
4. Kusk was cracked by th e  eq u ip m en t, s ta ta k e ,  and 

weighed a f t e r  c ra c k in g  (B ) .
5. I t  was th e n  p o lis h e d  by Me. G i l l  M i l l e r  M o.2 ร 

p u t t in g  a knob f o r  f i r s t  m in u te , and ta k in g  o u t f o r  n e x t h a l f  
m in u te . R ice  was weighed a f t e r  c o o lin g  ( c ) .

6. Head r ic e  and b roken  r ic e  were se p a ra te d  by s iz in g  
d e v ic e  u s in g  s ie v e s  mesh n o .10 on th e  to p  and no .135  a t  th e  
b o ttom . The head r ic e  was weighed (D ).

From th e  p rocedures above I % h u s k , % b ra n , % b roken  
r ic e ,  and % head r ic e  wore d e te rm in e d  as fo l lo w s *

% Husk = A -3
A

X 100

Vo Bran = B-C X 100
A

% B roken r ic e  = C-D X 100
A
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% Head r ic e  = 100-% Husk -  % Bran -  % B roken r ic e  
A l l  th e  d a ta  from  m i l l i n g  was shown in  Append ix c .

4 .5  D e te rm in a t io n  o f  P h y s ic a l P ro p e r t ie s  o f  Bed

The p h y s ic a l p ro p e r t ie s  o f  bed ะ v o id  f r a c t io n ,  s o b e r i-  
c i t y ,  d e n s i ty ,  d ia m e te r ,  and bed s u r fa c e  a rea  were d e te rm in e d .
The e xp e rim e n ts  were a l l  ta ke n  a t  room te m p e ra tu re .

4 .5 .1  D e te rm in a t io n  o f  v o id  f r ac t io n  ( im ) in  a random packed 
bed, and s p h e r ic i t y  (0 s ) o f  raw  paddy

Known volume o f  two s m a ll amounts o f  raw paddy random 
o a c k in g  and w a te r were p u t to g e th e r  in  a m easuring  c y l in d e r .  
Volume o f  m ix in g  was reco rd ed . The v o id  f r a c t io n  was c a lc u la te d  
as shown in  Appendix D. The s p h e r ic i t y  was th e n  d e te rm ined  by 
u s in g  th e  r e la t io n s h ip  between v o id  f r a c t io n  and s p h e r ic i t y  
from  F ig u re  1 in  R e f.  no. (12 ) P .6 6 .

4 .5 .2  D e te rm in a t io n  o f  d iame te r  o f  sphere ha v in g  th e  volume o f  
th e  raw paddy (d p )

A s m a ll amount o f  raw  paddy was weighed and coun ted , 
dp was c a lc u la te d  (m) as shown in  Append ix D.

4 .5 .3  D e te rm in a t io n  o f  d e n s ity  o f  paddy ( Ps )

A s m a ll amount o f  raw paddy was weighed and measured i t s  
vo lum e. The d e n s ity  o f  raw paddy was c a lc u la te d  as shown in  
Appendix D. The same p rocedure  was used to  c a lc u la te  th e  den­
s i t y  o f  w e t p a rb o ile d  paddy.
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4 .5 .4  D e te rm in a t io n  o f  bod s u r fa c e  a rea  (As)

When th e  volum e o f  beds dp ร and 0S were known. The 
bed s u rfa c e  a rea  was d e te rm ined  by u s in g  th e  r e la s io n s h ip  
between s p e c i f ic  s u r fa c e  (a * )  and s p h e r ic i t y  (0s)  w h ich  was 
d e fin e d  in  R e f . n o . (1 2 ) d . 66. F o r b a tch  d ry in g  As was c o n s ta n t 
because th e  bed volume was assumed c o n s ta n t (bed w e ig h t was 
c o n s ta n t 1 kg f o r  e v e ry  b a tc h ) .  B u t f o r  c o n tin u o u s  d ry in g  
As was n o t c o n s ta n t because th e  p ro d u c tio n  ra te  was changed 
w h ich  re s u lte d  in  bed volum e changed. Bed s u r fa c e  a re a  f o r  
b o th  typ es were c a lc u la te d  as shown in  Append ix D .
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