
C h a p t e r  V

EXP ERIMENTAL RESU LTS

5.1 Minimum F lu id iz in g  V e lo c i t y  D e te rm in a tio n

From th e  e x p e r im e n ta l d a ta  shown in  A ppend ix B, P re s s u r  
drop ac ross bed (Ap) was p lo t te d  ve rsu s  v e lo c i t y  a t  d i f f e r e n t  
h e ig h t o f  bed as shown in  F ig u re  5 -1 . The e x p e r im e n ta l and 
t h e o r e t ic a l  minimum f lu id iz in g  v e lo c i t y  (Umf) a re  compared in  
T a b le  5 -1 .

T a b le  5-1 Com parison o f  e x p e r im e n ta l and t h e o r e t ic a l  
minimum f lu id iz in g  v e lo c i t ie s

Lm 
(cm. )

E x p e r im e n ta l Umf 
(m /sec)

T h e o r e t ic a l Umf 
(m /sec)

5 .7 0 .43 0 .737
1 1 .0 0 .9 4 0 .737
1 5 .0 0 .7 8 0 .737
21 .0 0.72 0 .737
25 .7 0 .77 0 .737



•พว 
) 

d V

A i r  v e lo c i t y ,  u 0 ( m /sec ) ^
F ig .  5-1 p re s s u re  drop v s .  A i r  V e lo c i t y  a t  d i f f e r e n t  h e ig h t  o f  bed 

( under th e  room te m p e ra tu re , a tm . p re s s u re  )
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From th e  e x p e r im e n ta l d a ta , th e  r a te  o f  d ry in g  (dM /dt=R) 
was c a lc u la te d .  The c o r r e la t io n  o f  t im e  ( t ) ,  m o is tu re  c o n te n t 
(M ), and th e  ra te  o f  d ry in g  are  shown in  T a b le s  5-2 to  5 -11 .
The p lo ts  o f  M v s . t ,  R v s . M, R v s . Mav, and R v s . t .  when a i r  
f lo w  ra te  was f ix e d  and te m p e ra tu re  o f  a i r  i n l e t  was f ix e d  are 
compared in  F ig u re s  5-2 to  5-9

5 .2 .1  F ix e d  a i r  f lo w  ra te  (Qo = 1 .3297  X 10 m 'Vsec a t  S .T .P . )

5 . 2  T h e  p e r i o d s  o f  d r y i n g  ( B a t c h  o p e r a t i o n )
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T a b l e  5 - 2  T h e  r a t e  o f  d r y i n g  w h e n  T g i  ะะ 8 0 ๐ 0

—  
T im e , t  

(m in  )
M o is tu re  ,M 

(% <3๖ )
Average M 

{% db)

j

R a te  o f  d r y in g ,1
^gm.Hn0 evapora 
gm .d ry s o l id .b ]

0 57.1886
4 45.2765 51.2326 1 .7868
8 40.5529 42.91 47 0.7085

12 35.9807 38.2668 0.6855
16 31.6902 33.8355 0.6436
20 28.5972 30.1437 0.4639
24 25.5528 27 .0750 0.4567

Tem pering
A f te r  te m p e ring  24,9617

2 • 21.6677 23.3147 0.9882
4 1 20.6894 21 .1786 0.2935
6 ' 19.3672 20.0283 0.3966
8 ' 18 .7836 19 .0754 0.1751

!
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T a b l e  5 - 3  T h e  r a t e  o f  d r y i n g  w h e n  T g i  =  1 0 0 ° c

T im e , t  
(m in )

M o is tu re ,M  
{% db)

Average,M  
{% db)

1
R a te  o f  d ry in g ,R
^gm.H^O e va p o ra t 
g in .d ry  s o l id . h r

0 59.3354
2 51.6940 55.5147 2 .2924
4 44.7545 48.2243 2.0319
6 41.1345 42.9445 1.0860
8 37.1691 39.1518 1 .1896

10 32.7824 34.9758 1 .3160
Te m oering

A f te r  tem pering 32.4770
2 1 2 5. 5671 29.0221 2.0730
4 ' 24. 5491 25.0581 0.3054
6 ' 22.4476 23 .4984 0.5305
8*

!1
19.9029 21.1753 0 .7634



T a b l e  5 - 4  T h e  r a t e  o f  d r y i n g  w h e n  T g i  =  1 2 0 ° c



T a b l e  5 - 5  T h e  r a t e  o f  d r y i n g  w h e n  T g i  =  1 4 3 ° c

T im e ,  t  
(m in )

M o is tu re ,  Ml  

{% db)
A ve ra g e ,  M 

(% db)

ๆ

R a te  o f  d ry in g ,R
/ gm.H^O e va p o ra t 
'g m .d ry  s o l id . jh r

I I

0 59.3354
j

2 47.7994 53.5674 3 .4608
4 40.7726 44.2860 2.1080
6 31.0480 3 5.9103 2 .9174

Tem pering

A f t e r  te m p e rin g  30.6051
2 ' 23 .4134 27.0098 2 .1578
4 • 20.2856 21.8495 0.9383
6 ' 16 .0459 18 .1658 1 .2719

เลขVเม..................
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T a b le  5-6 The ra te  o f  d ry in g  when T g i = 160 c

T im e , t  
(m in )

M o is tu re ,  M 
(% db)

A verag e , Mi 
(% db)

R a te  o f  drying,F<
, grn.Ho0 evaporate 
gm .d ry s o l id . h r

0 59.4181
■

2 43.8228 51.6205 4.6786
4 36.2295 40.0262 2.2780
6 27 .9468 32.0882 2 .4848

T-Hampering

A f t e r  te m p e rin g  26 .8574
2 ' 20.9133 23.8854 1.7832
4 • 16 .4127 18 .6630 1 .3  502 1

11



71

T a b l e  5 - 7  T h e  r a t e  o f  d r y i n g  w h e n  Tgj. = 1 8 5  c

T i m e , t  
( m i n )

M o i s t u r e ,  M
(% db)

A v e r a g e , M  
( %  d b )

R a t e  o f  d r y i n g ร,R
^g m .H ^ O e v a p o r a t e  
' g m . d r y  s o l i d . h r

0
2
4

6

A f t e r  t e m p e r i n g
2 1 I

5 9 . 4 1 8 1  

4 2 . 6 8 2 2  

3 4 . 7 5 5 8  

2 5 . 8 4 8 5

2 4 . 0 4 0 7

1 7 . 1 4 5 2

5 1 . 0 5 0 2  

3 8 . 7 1 9 0  

3 0 . 3 0 2 2

T e m p e r i n g
!

2 0 . 5 9 2 9

5 . 0 2 0 8  

2 . 3 7 7 9  

2 ' .  6 7 2 2

2 . 0 6 8 7
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5 . 2 , 2  F i x e d  a i r  i n l e t  t e m p e r a t u r e  ( T g i  = 1 0 0 ° c )

T a b l e  5 - 8  T h e  r a t e  o f  d r y i n g  w h e n  Q o = l » 9 9 4 1  X 1 0  
m3 / s e c  ( a t  S . T . P )

:
T i m e , t  

( m i n )
M o i s t u r e  ,M 

{ %  d b )
A v e r a g e .  M 

( %  d b )
R a t e  o f  d r y i n g ,
( gm.R^O e v a p o r a  

g m . d r y  s o l i d . h

0 6 0 . 8 4 2 4
2 4 7 . 5 7 2 1 5 4 . 2 0 7 3 3 . 9 8 1 1
4 4 1 . 8 0 2  6 4 4 . 6 8 7 4 1 . 7 3 0 9
6 3 8 , 9 2 5 8 4 0 . 3 5 4 2 0 . 8 6 3 0
8 3 4 . 9 1 1 1 3 5 . 9 1 8 5 1 . 2 0 4 4

1 0 3 1 . 2 4 5 6 3 3 . 0 7 8 4 1 . 0 9 9 7

Te m p e r i n g

A f t e r  t e m o e r i n g  2 9 . 5 3 8 1
2 ' 2 5 . 3 0 6 9 2 7 . 4 2 2 5 1 . 2 6 9 4
4* 2 1 . 8 4 9 9 2 3 . 5 7 8 4 1 . 0 3 7 1
6 ' 1 9 . 7 5 9 6 2 0 . 8 0 4 8 0 . 6 2 7 1
8* 1 7 . 7 9 7 0 1 8 . 7 7 8 3 0 . 5 8 8 8
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T a b l e  5 - 9  T h e  r a t e  o f  d r y i n g  w h e n  Qo = 1 . 9 2 8 3  X 1 0
m / s e c  ( a t  S . T . p )

T i m e , t  
( m i n )

0
2
4
6
8

10

M o i s t u r e  , M 
(?;■  d b )

6 0 . 8 4 2 4  
5 5 . 2 9 5 3  
4 8 . 7 8 9 1  
4 4 . 0 8 4 7  
4 0 . 3 4 4 5  
3 5 . 4 9 6 2

A f t e r  t e m p e r i n g  3 3 . 0 2 7 1
2 *
4 1

3 0 . 9 8 9 3  
2 7 . 0 6 5 5  
2 4 .  3 1 2 9  
2 1 . 5 8 3 7

A v e r a g e . ! ' !
(V. Ob)

5 3 . 0 6 8 9  
5 2 . 0 4 2 2  
4 6 . 4 3 6 9  
4 2 , 2 1 4 6
3 7 . 9 2 0 4

T e m p e r i n g

3 2 . 0 0 8 2  
2 9 . 0 2 7 4  
2 5 . 6 8 9 2  
2 2 . 9 4 8 3

R a t e  o f  d r y i n g , R
, e v a p o r a t e  ^

g m . d r ÿ  s o l i d . h r  ’

1 . 6 6 4 1  
1 . 9 5 1 9  
1 . 4 1 1 3  
1 .1 2 2 1  

1 . 4 5 4 5

0 .6 1 1 3  
1 . 1 7 7 1  
0 . 8 2 5 8  
0 . 8 1 8 8



T a b l e .  5 - 1 0  T h e  r a t e  o f  d r y i n g  w h e n  Q๐ = 1 . 5 7 9 0  X 1 0
m ' V s e c  ( a t  ร . T . p )

!
T i m e , t  

( m i n )
M o i s t u r e , M  

( c< d b )
A v e r a g e . M  

( %  d b )

!R a t e  o f  d r y i n g , R |
/ g m . H~,0 e v a p o r a t e  

g m . d r y  s o l i d . h r  1

0 5 4 . 6 8 4 3 1
2 4 8 . 1 6 2 1 5 1 . 4 2  32 1 . 9 5 6 7
4 4 2 . 3 7 2  6 4 5 . 2 6 7 4 1 . 7 3 6 9
6 3 8 . 8 2 0 1 4 0 . 5 9 6 4 1 . 0 6 5 8
8 3 6 . 1 4 5 3 3 7 . 4 8 2 7 0 . 8 0 2 4  j

1 0 3 3 . 2 3 1 8 3 4 . 6 8 8 6 0 . 8 7 4 1

T e m p e r i n g

A f t e r  t e m p e r i n g 3 2 . 0 6 2 8
2 1 2 8 , 5 3 4 5 3 0 . 2 9 8 7 1 . 0 5 8 5
4 1 2 6 . 2 2 2 1 2 7 . 3 7 8 3 0 . 6 9 3 7
6 ' 2 4 . 1 8 2 0 2 5 . 2 0 2 1 0 . 6 1 2 0
8 '

1
2 2 . 0 8 6 6 2 3 . 1 3 4 3 0 . 6 2 8 6

!
»_____________________ •____________________ L !
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T a b l e  5 - 1 1  T h e  r a t e  o f  d r y i n g  w h e n  Qo = 1 . 0 8 0 4  X 1 0
m ^ / s e c  ( a t  ธ . T . p )

T i m e , t  
( m i n )

H o i  ร t u  r e  ,M
( . (■ 'น:')

A v e r a g e . M  
(•• d b )

R a t e  o f  d r y i n g , '  
/gm.H^O e v a p o r a

g m . d l f y  s o l i d . h

0 5 4 . 6 8 4 3
2 4 9 . 1 5 3 9 5 1 . 9 1 9 1 1 . 5 5 9 1

4 4 4 . 0 5 9 1 4 6 . 6 0 6 5 1 . 5 2  8 4
6 4 0 . 2 8 5 8 4 2 . 1 7 2 5 1 . 1 3 2 0
8 3 7 . 4 9 3 4 3 8 . 8 8 9 6 0 . 8 3 7 7

1 0 3 4 . 0 8 7 0 3 5 . 7 9 0 2 1 . 0 2 1 9

T e m p e r i n g

A f t e r  t e m p e r i n g  3 2 . 0 9 4 6
2 1 2 8 . 8 6 0 4 3 0 . 4 7 7 5 0 . 9 7 0 3
4» 2 6 . 2 3 7 6 2 7 . 5 4 3 0 . 7 8 6 8
6 ' 2 4 . 6 8 9 2 2 5 . 4 6 3 4 0 . 4 6 4 5
8 ' 2 2 . 6 6 7 8 2 3 . 6 7 8 5 0 , 5 0 5 4





7 7

Q X 102 ( m ? /h r . a t  S .T .P . )
o 1.99^1 
A  1 . 8 2 8 3  
X 1 . 5 7 9 6  
□  1 . 0 8 0 4

"8 To JTt  ( m in. )
F ig u re  5“ 3 M oistu re  c o n te n t  v s .  Time when a i r  i n l e t  temp, 

was f ix e d
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Q0X 1 0 2 
0  1 . 9 9 4 1
A 1 .8 2 8 3
X 1 . 5 7 9 0  
□  1 . 0 8 0 4

I!

0 ~ l ï  35 Î ?  t ô  So SoM ( $  m o i s t u r e  c o n t e n t ,  d .  ๖ .  )
F i g u r e  5 - 5  R a t e  o f  d r y i n g  v s .  M o i s t u r e  c o n t e n t  w h e n

a i r  i n l e t  t e m p ,  w a s  f i x e d
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*J>.0 --

2 . 0 -

0£

1 . 0 -

0 10 2ô 5Ô £0 50 " SBMa v  ( %  a v e r a g e  m o i s t u r e  c o n t e n t ,  d . b .  )
F i g u r e  5 - 7  R a t e  o f  d r y i n g  v s .  A v e r a g e  m o i s t u r e  c o n t e n t  

w h e n  a i r  i n l e t  t e m p ,  w a s  f i x e d
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5 . 3  T h e  H e a t  B a l a n c e

H e a t  b a l a n c e  a r o u n d  t .ho f l u i d i z e d  b e d  w a s  c o n s i d e r e d .  
T h e  r a t e  o f  h e a t  t r a n s f e r  ( q ^ ) p  h e a t  t r a n s f e r  c o e f f i c i e n t  ( h  } ,  
N u s s e l t  n u m b e r  ( N u p ) , a n(3 R e y n o l d s  n u m b e r  ( R e p )  w e r e  d e t e r m i n e d .  
T h e  r e s u l t s  w e r e  o b t a i n e d  s t e p  b y  s t e p  a s  f o l l o w s .

5 . 3 . 1  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

From  t h e  e x p e r i m e n t a l  d a t a  a n d  e q u a t i o n  ( 2 - 7 ) ,  t h e  
t e m p e r a t u r e  d i f f e r e n c e s  f o r  h e a t  t r a n s f e r  a n d  t h e  r a t e  o f  h e a t  
t r a n s f e r  w e r e  c a l c u l a t e d .  B y  p l o t t i n g  q,n a g a i n s t  A T ,  A s  hp  i s  
t h e  s l o p e .  S o ,  t h e  h e a t  t r a n s f e r  c o e f f i c i e n t s ( h p ) w e r e  o b t a i n e d  
f r o m  t h e  p l o t s .  T h e  r e s u l t s  a r e  s h o w n  i n  T a b l e s  5 - 1 2 , 5 - 1 3  a n d  
p l o t t e d  i n  F i g u r e s  5 - 1 0 ,  5 - 1 1 .



T a b le  5-12 R a te  o f  h e a t t r a n s f e r  and Tem p era tu re  d i f fe r e n c e

1 .  B a t c h  o p e r a t i o n  w h e n  a i r  i n l e t  f l o w  r a t e  w a s  f i x e d
(Q o  = 1 . 3 2 9 7  X 1 0  m ^ / s e c  a t  S . T . P )

T g i = 8 0 ° c ■ Tgi = 1 0 0 ° c T g i = 1 2 0 ° c T g i ะ= 1 4 3 ° c T g i = 1 6 0 ๐ 0 T g i = 1 8 5 ° c

A 'T
q - ^ x i o - 3 A 0T q hX l 0 - 3 A t q hX l Q - 3 A t ,qhX 1 0 - 3 A T q hX l 0 ~ 3 A T q h? a o - 3

( K) ( J / s e c ) ( K) ( J / s e c ) ( K) ( J / s e c ) ? K) ( J / s e c ) ( ๐K) ( J / s e c ) ( ๐ K) l J / s e c )

2 5 0 . 4 4 9 8 1 3 0 . 2 1 8 6 4 0 0 . 6 5 5 9 2 9 0 . 4 4 4 0 52 0 . 7 8 3 4 7 3 1 . 0 5 7 5
2 3 0 . 4 1 3 9 1 2 0 . 2 0 1 8 3 0 อ .  4 9 1 9 2 8 0 . 4 2 8 7 4 8 0 . 7 2  31 6 5 0 . 9 4 1 6
1 5 0 . 2 6 9 9 1 1 0 . 1 8 5 0 2 9 0 . 4 7 5 5 2 3 0 . 3 5 2 1 3 9 0 . 5 8 7 5 62 อ .  8 9 8 1
1 0 0 . 1 7 9 9 1 0 0 . 1 6 8 2 2 5 0 . 4 0 9 9 2 2 อ .  3 3 6 8 36 0 . 5 4 2 3 5 5 0 . 7 9 6 7

8 0 . 1 3 4 5 21 0 . 3 2 1 5 5 4 0 . 7 8 2 2
7 0 . 1 1 7 7 2 0 0 . 3 0 6 2

6 0 . 1 0 0 9
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Table 5-13 Rate o f  heat t r a n s fe r  and Temperature 

d if fe r e n c e

2 .  C o n t i n u o u s  o p e r a t i o n  w h e n  a i r  i n l e t  f l o w  r a t e  a n d
t e m p e r a t u r e  w e r e  f i x e d  ( Q o  = 1 . 5 7 9 0  X 1 0  ^ m3 / s e c  a t  S . T . P )

p X 1 0 3 
( k g / s e c )

2AS X 1 0  
( m ^ / s e c )

qh X 1 0  
( J / s e c )

A  T 
(๐K)

8 . 7 7 5 3 2 . 0 1 2 2 1 . 0 8 6 3 62

7 . 6 6 4 5 1 . 7 5 7 5 1 . 3 3 1 6 7 6
6 . 9 9 8 0 1 . 6 0 4 6 1 . 4 0 1 7 8 0
6 . 4 1  4 8 1 . 4 7 0 9 1 . 2 6 1 5 72
5 . 7 4 8 3 1 . 3 1  81 1 . 2 9 6 6 7 4
5 . 4 9 8 4 1 . 2 6 0 8 1 . 1 5 6 4 6 6
4 . 3 8 2 1

I
1 . 0 0 4 8 1 . 4 0 1 7 8 0
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5 . 3 . 2  H e a t  t r a n s f e r  c o e f f i c i e n t

E x p e r i m e n t a l  h e a t  t r a n s f e r  c o e f f i c i e n t s  w e r e  d e t e r ­
m i n e d  f r o m  t h e  s l o p e  o f  p l o t t i n g  o f  q-ĵ  v e r s u s  A t . T h e y  
a r e  s h o w n  i n  T a b l e  5 - 1 4  a n d  5 - 1 5 .

T a b l e  5 - 1 4  E x p e r i m e n t a l  h e a t  t r a n s f e r  c o e f f i c i e n t s  
f o r  b a t c h  o p e r a t i o n  w h e n  a i r  i n l e t  f l o w  
r a t e  w a s  f i x e d  a t  1 . 3 2 9 7  X 1 0 ” 2 m3 / s e c  
a t  S . T . P .

T g i  
( ๐C)

A
( k g / m 3 )

C p g  X 1 0  3 
( j / k g .  °K )

h p
( J / s e c . m 3 . ๐K)

8 0 1 . 0 2 6 1 . 0 4 6 7 7 . 8 4 5 6
1 0 0 0 . 9 5 9 1 . 0 4 6 7 7 . 3 3 1 0
1 2 0 0 . 9 3 5 1 . 0 4 6 7 7 . 1 5 2 2
1 4 3 0 . 8 7 3 1 . 0 4 6 7 6 . 6 7 2 5
1 6 0 0 . 8 5 9 1 . 0 4 6 7 6 . 5 7 2 2
1 8 5 0 . 8 2 6 1 . 0 4 6 7 6 . 3 1 9 2



9 0

T a b l e  5 - 1 5  E x p e r i m e n t a l  h e a t  t r a n s f e r  c o e f f i c i e n t s  
f o r  c o n t i n u o u s  o p e r a t i o n  w h e n  a i r  i n l e t  
f l o w  r a t e  w a s  f i x e d  a t  1 . 5 7 9 0  m3/ s e c  a t  
ร . T . p .

p X 1 0 3 
( k g / s e c ) h D X 1 0 ~ 3

( J / s e c . m 2 . ๐K)  ( s e c )

8 . 7 7 5 3 0 . 8 7 0 9
7 . 6 6 4 5 0 . 9 9 7 2
6 . 9 9 8 0 1 . 0 9 2 2
6 . 4 1  4 8 1 . 1 9 1  9
5 . 7 4 8 3 1 . 3 2 9 6
5 . 4 9 8 4 1 . 3 8 9 9
4 . 3 8 2 1 1 . 7 4 4 1
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N u s s e l t  a n d  R e y n o l d s  n u m b e r s  w e r e  d e t e r m i n e d  f r o m  t h e  
e x p e r i m e n t a l  d a t a .  From t h e  l o g a r i t h m i c  p l o t  o f  N up  a g a i n s t  
R e p ,  c  a n d  m a r e  i n t e r c e p t  a n d  ร l o p e , r e s p e c t i v e l y .  S o ,  a t  
c o n s t a n t  t e m p e r a t u r e  o f  a i r  i n l e t  ( b a t c h  o p e r a t i o n ) ,  c  a n d  m 
w e r e  o b t a i n e d  f r o m  t h e  p l o t .  T h e  r e s u l t s  a r e  s h o w n  i n  T a b l e
5 - 1 6  a n d  p l o t t e d  i n  F i g u r e  5 - 1 2 .

T a b l e  5 - 1 6  N u s s e l t  n u m b e r  a n d  R e y n o l d s  n u m b e r

5 . 3 . 3  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

Q ๐X10 2 
a t  STP 
(m / s e c )

Q o X l 0 2 a t
T g b

(m 2 / s e c )

Uo

( m / s e c )

R e p  X 1 0 '12z h p
( J / s e c  ,m^.๐

Nup X 1 0 2 

K,

1 . 9 9 4 1 2 . 5 1 2 7 3 . 1 9 9 3 5 . 3 1 6 8 1 1 . 2 9 3 2 1 . 3 3 8 3
1 . 8 2 8 3 2 . 3 0 3 8 2 . 9 3 3 3 4 . 8 7 4 8 1 0 . 3 5 4 3 1 . 2 2 7 1
1 . 5 7 9 0 1 . 9 8 9 7 2 . 5 3 3 4 4 . 2 1 0 2 8 . 9 4 2 6 1 . 0 5 9 8
1 . 3 2 9 7 1 . 6 7 5 5 2 . 1 3 3 3 3 . 5 4 5 3 7 . 5 3 0 5 0 . 8 9 2 4
1 . 0 8 0 4 1 . 3 6 1 4 1 . 7 3 3 4 2 . 8 8 0 7 6 . 1 1 8 8 0 . 7 2  51

!
i
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5 . 4  R e s u l t s  o f  M i l l i n g

T h e  r e s u l t s  o f  m i l l i n g s  %  h u s k ,  %  b r a n ,  %  b r o k e n  r i c e ,  
a n d  %  h e a d  r i c e  w e r e  n o t e d  a f t e r  m i l l i n g .  T h e  c o m p a r i s o n s  a r e  
s h o w n  i n  T a b l e s  5 - 1 7 ,  5 - 1 8 ,  a n d  5 - 1 9 .

T a b l e  5 - 1 7  R e s u l t s  o f  M i l l i n g  f o r  B a t c h  o p e r a t i o n  
w h e n  a i r  f l o w  r a t e  w a s  f i x e d

T g i

( ๐c )

%  M 
a f t  -r 

d r y i n g
( d . b . )

%  M 
b e f o r e  

m i l l i n g
( d . b . )

100%
H u s k

(%)
B r a n

(%)
B r o k e n

r i c e
(%)

He a d  
r i c e  
(% )

Raw p a d d y - 1 5 . 0 1 2 5 . 6 1 4 . 4 0 1 7 . 6 0 4 2 . 4
8 0 1 8 . 7 8 3 6 1 2 . 5 4 2 3 . 2 1 . 2 0 2 . 8 0 7 2 . 3

1 0 0 1 9 . 9 0 2 9 1 3 . 3 8 2 2 . 8 6 . 0 0 4 . 0 0 6 7 . 2
1 2 0 1 6 . 8 8 5 3 1 2 . 3 5 2 3 . 6 3 . 6 8 5 . 1 2 6 7 . 6
1 4 3 1 6 . 0 4 5 9 1 1 . 1 7 2 3 . 2 3 . 6 0 6 . 4 0 6 6 .8
1 6 0 1 6 . 4 1 2  7 1 2 . 5 4 2 3 . 2 4 . 9 6 7 . 4 4 6 4 . 4
1 8 5 1 7 . 1 4 5 2 1 2 . 3 7 2 4 . 8 7 . 2 0 8 . 0 0 6 0 . 0
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Tab le  5-18 R e su lts  o f  M i l l i n g  fo r  Batch o p eratio n  

when a i r  i n l e t  temp, was f ix e d

Qo X 1 0 2 %  M %  M 100%
a t  S T F .
( m ' V s e c )

a f t e r
d r y i n g
( d . ๖ . )

b e f o r e
m i l l i n g

( d . b . )
H u s k

( % )

B r a n
(%)

B r o k e n
r i c e
( % )

H e a d
r i c e
(%)

Raw p a d d y - 1 5 . 3 4 2 1 . 6 0 8 .  9 6 2 5 . 6 0 4 3 . 8 4
1 . 9 9 4 1 1 7 . 7 9 7 6 1 3 . 2 6 2 4 . 0 0 4 . 0 1 . 6 0 7 0 . 4 0
1 . 8 2 8 3 2 1 . 5 8 3 7 1 3 . 6 1 2 4 . 0 0 4 . 0 1 . 2 0 7 0 . 8 0
1 . 5 7 9 0 2 2 . 0 8 6 5 1 3 . 6 7 2 1 . 2 0 4 . 0 1 . 3 6 7 3 . 4 4
1 . 0 8 0 4 2 2 . 6 6 7 8 1 4 .  53 2 1 . 2 0 4 . 0 0 . 9 6 7 3 , 8 4

. . .  J



T a b l e  5 - 1 9  R e s u l t s  o f  M i l l i n g  f o r  C o n t i n u o u s  o p e r a ­
t i o n  w h e n  a i r  f l o w  r a t e  a n d  i n l e t  t e m p ,  
w e r e  f ix e d .

—
ว

%Ma f t e r b e f o r e 100%
p X 1 0 " d r y i n g m i l l i n g H u s k B r a n B r o k e n H e a d

( k g / s e c ) ( d . ๖ .  ) ( d . b . ) ( % ) (%)
r i c e

(%)
r i c e
(%)

1j.
Raw p a d d y 1 5 . 3 4 2 6 . 0 8 . 0 2 2 . 0 4 4 . 0

8 . 7 7 5 3 2 5 . 3 8 4 2 1 2 . 4 6 2 6 . 0 1 . 2 3 . 2 6 9 . 6
7 . 6 6 4 5 1 9 . 8 0 1 3 1 2  1 3 0 2 5 . 2 5 . 2 4 . 4 6 5 . 2
6 . 9 9 8 0 2 0 . 7 4 0 9 1 2 . 3 2 2 5 . 6 4 . 0 4 . 0 6 6 . 4
6 . 4 1 4 8 1 7 . 0 3 9 8 1 1 . 8 6 2 4 . 0 5 . 2 7 . 2 6 3 . 6
5 . 7 4 8 3 1 6 . 3 4 1 7 1 1 . 5 4 2 5 . 6 4 . 4 4 .  c 6 6 . 0
5 . 4 9 8 4 1 3 . 5 8 2 1 11  . 1 1 2 5 . 2 8 . 4 2 . 8 6 3 . 0
4 . 3 8 2 1 1 2 . 4 7 5 2 1 1 . 0 5 2 7 . 6 6 . 4

______ ■ —  - . ■ 1. .  ■

3 . 6 6 2 . 4
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5 . 5  D e t e r m i n a t i o n  o f  p h y s i c a l  P r o p e r t i e s  o f  B ed

A l l  p h y s i c a l  p r o p e r t i e s  o f  b e d  w h i c h  w e r e  n e c e s s a r y  f o r  
u s i n g  i n  c a l c u l a t i o n  w e r e  d e t e r m i n e d  f r o m  t h e  e x p e r i m e n t a l  d a t a .  
T h e  r e s u l t s  a r e  s h o w n  i n  T a b l e  5 - 2 0

T a b l e  5 - 2 0  D e t e r m i n a t i o n  o f  p h y s i c a l  P r o p e r t i e s  o f  B ed

P h y s i c a l  P r o p e r t i e s V a l u e

V o i d  f r a c t i o n  (£'m) 0 . 4 8 8
S p h e r i c i t y  ( 0 s ) 0 . 6 8
D i a m e t e r  o f  s p h e r e  h a v i n g - 3t h e  v o l u m e  o f  p a d d y  ( d p ) 3 . 4 7 7  X 1 0  m
D e n s i t y  o f  r a w  p a d d y  ( J°s ) 1 . 1 7 9 8  X 1 0 3 k g / m 3
D e n s i t y  o f  w e t  p a r b o i l e d

p a d d y  ( f s  ) 3 3 1 , 1 0 6 7  X 1 0  k g / m '
B e d  s u r f a c e  a r e a  ( A s )

f o r  b a t c h  d r y i n g 2 . 2 9 3 0  m2
f o r  c o n t i n u o u s  d r y i n g 2 . 2 9 3 0  p m2 / s e c
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