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Several  var iants  of the desiccat ion p rocess  in a fluidization bed with heat cycling a re  con-  
s idered,  and a method is developed for determining the desiccat ion factor  during the per iods 
of heating and cooling; re la t ions  are  a lso der ived for the design of the desiccat ion p rocess  
in various modes of operat ion.  

The var ie ty  of desiccat ion modes with heat cycling (periodic heating and cooling) in a fluldization 
(bubble) bed s tems f rom both the dif ferent  specif ic  conditions of the fluidization p rocess  and the different  
modes of heat cycling. In this s tudy we will consider  only the few variants  which a re  important,  in the 
author ' s  view, noting that the individual problems have a l ready  been dealt  wi th in the technical l i t e ra tu re  
[1, 2, 3]. 

Genera l ly  not only the initial t empera tu re  of the heat c a r r i e r  var ies  with t ime but also its water  
equivalent is different  during the periods of heating and cooling. This is a consequence of the necess i ty  to 
ensure  uniform and identical hydrodynamic conditions of bed fluidization dur hag the per  [ods of heating and 
cooling, when also a maximum but not higher  than allowable t empera tu re  of the product  is maintained. 
Since desiccat ion t r ea tmen t  in the cycl ic  mode involves heat sensi t ive mater ia l s ,  hence of g rea tes t  con-  
cern  is, of course ,  the dec r ea s ing - r a t e  period of the p rocess .  During this period the desiccat ion ra te  is 
accura te ly  enough proport ional  to the excess  mois ture  content [4]. The propor t ional i ty  factor  (desiccation 
factor) is genera l ly  also different  during heating and during cooling, i .e. ,  it var ies  with t ime. Moreover ,  
a lso the specif ic  heat of the product  mater ia l  var ies  during the desiccat ion p rocess .  

We will l imit our  analysis  of the desiccat ion p rocess  to d i sperse  mater ia ls  with a negligible t e m p e r a -  
ture  gradient  ac ross  the par t i c les  and, on the basis of these comments ,  wri te  the following sys tem of 
equations for the dec r ea s ing - r a t e  period:  
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The initial condi t ions  a r e  

0 (~)]~o -= ~b, =-: const, u (~)[~2o = Ucr = const. 

F o r  conven ience ,  in subsequent  ca lcu la t ions  we will use the fol lowing r e l a t ions :  

0:.." i : ' . . r , ;  ()+%~" . ' ~ .  

With (7) taken into accoun t ,  then,  we can wr i t e  

T ,--: n~. (1 q ;') d- ~' or z = nTcy-)- ~', 1 
r r, [ . ( l  v)  I r or ~ .  n~cy  T,, i f ' -  J 

where  7cy  = ZH ~- *C' v = Tc /TH:  

In (1) and (2) the m o i s t u r e  content  u is a mean- in t eg ra l  quanti ty defined by the e x p r e s s i o n  

ut l ;  

R 

I '  1 j r va(r, ~.)dr 
R l ' i  

0 

(F = 0, 1, and 2 for  a pla te ,  a cy l inde r ,  and a sphe re ,  r e spec t ive ly ) .  

The  s a m e  appl ies  to the t e m p e r a t u r e  of  the mate r ia l  & In tegra t ing  Eq. (2) between the r e s p e c t i v e  
l imi t s  y i e l d  

(6) 

(7) 

(8) 

u(w) == (Ucr-- uo) exp ] - -  Jl /e(~)d~ J-l-;;e. (9) 
(I 

With (4) taken into acco tmt ,  the in tegra l  in (8) can be evalua ted  as  fol lows:  

whe re  

T T n TI~ (l-I-v) i -n(2+v)  T a [ ( n+  I )+nV] 

0 0 3,,~ z u ( l + v )  - Tan(71 + v )  

~: "ill TU(2-I-V) a;n[(n-[- l ) + n v  ] 

+ ,r . . . .  +" .I . . . . . .  _1 
t,, [ (n-I I )  } nv] o ~a( l" tv)  t n n ( l  I-v) 

~'a{ I-I v) ~u2( l+v)  z 

,f +-. .I . . . . .  + ,  

% ~n(e+v) ~),[(n-l-1)-l-,v] 

a ,  = # d y e , - - k A %  , (n 4--1). (11) 

We note that  (10) will have d i f fe ren t  values du r ing  d i f fe ren t  pe r iods  for  which the  t e m p e r a t u r e  of the m a -  
t e r i a l  is ca lcu la ted .  Thus ,  a c c o r d i n g  to (8), fo r  the hea t ing  pe r iods  one mus t  subs t i tu te  T H = ~-', 7 = TH(n 
+ i + nv) (an  r e m a i n s  cons tan t  then) in (10). Ins tead of (10), we have now 

T 

i k (~) d~ = ~,, ~ [ / % .  k,, ,]  kd'. 

For  the cool ing pe r iods  one m u s t  subs t i tu te  z = THin(1 + v) + 1] + T" and,  instead of  (10), we have now 

i k (~) d~ = n~,, (k G .[~ kAy ) -i- kG~,-[- kAY"- 

Af ter  the comple t ion  o f n  full c y c l e s ,  one mus t  subs t i tu te  

-c = ~ (n + 1)(v-!- 1) 

in (10) and, consequen t ly ,  we have then 

. j~" k (~) d~ = T~ (kG-)- kAY ) (n -i- 1). 
0 
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With  (10) taken into account, (9) y ie lds  

u (~) = Ue " ( u  cr - Ue) exp (--  kO~ ~ - -  a,, - -  kA~)i (12) 

I n s e r t i n g  now (12) into (1), we obtain a f i r s t - o r d e r  o r d i n a r y  nonhomogeneous  d i f fe ren t ia l  equat ion with 
va r i ab le  coef f i c i en t s .  The solut ion to it which we have obtained under  condi t ions  (3)-(6) will not  be shown 
h e r e ,  owing to space  l imi t a t ions  in this  a r t i c l e .  We will only note that  ca lcu la t ions  b a s e d  on this solut ion 
a r e  s imp le  but r a t h e r  lengthy ,  whil'e the r e l a t ions  we will show he re  a r e  adequate  for  c o m p u t e r  c a l c u l a -  
t ions .  

S impl i f ica t ion  is poss ib le  by in t roduc ing  the quant i t ies  W = cons t  and k = eons t  as the r e s p e c t i v e  
a v e r a g e s  ove r  the hea t ing  per iods  o r  the cool ing  pe r iods .  It b e c o m e s  n e c e s s a r y  then,  howeve r ,  to e s t i -  
mate  the r e su l t i ng  e r r o r .  Thus ,  the va l id i ty  of  ca lcu la t ions  by e i the r  method can be a s s e s s e d  by c o m -  
p a r i n g  the t e m p e r a t u r e s  of  the ma te r i a l  ca lcu la ted ,  r e s p e c t i v e l y ,  a c c o r d i n g  to the solut ion to Eqs .  (1)-(6) 
o r  a c c o r d i n g  to the s i m p l e r  e x p r e s s i o n  with W = cons t  and k = cons t  [1, 2]. Fo r  an ana lys i s  of  poss ib le  
d i s c r e p a n c i e s  between the r e s u l t s  obtained by using d i f fe ren t  f o r m u l a s ,  one mus t  d e t e r m i n e  the des i cca t ion  
f ac to r  k dur ing  heat ing and cool ing ,  r e s p e c t i v e l y ,  and then c o m p a r e  k G and k A so as to jus t i fy  the a s s u m p -  
t ion that  k = eonst .  This  is a l so  n e c e s s a r y  for  eva lua t ing  the m a s s - t r a n s f e r  r a t e  dur ing  heat ing and dur ing 
cool ing.  A m e a s u r e m e n t  of  the des i cca t ion  f ac to r  in the c a s e  of  a cyc l i c  p r o c e s s  involves  cons ide rab l e  
d i f f icu l t ies ,  i na smuch  as a de s i cca t i on  c u r v e  m u s t  be plot ted for  each  per iod .  Since r e p e a t e d  heat ing and 
cool ing  cyc l e s  o c c u r  h e r e ,  the r e s p e c t i v e  pe r iods  being v e r y  s h o r t  and usual ly  va ry ing  f r o m  tens  of seconds  
to a few minu tes ,  hence  it is obv ious ly  quite diff icul t  in p r a c t i c e  to obtain a des icca t ion  cu rve  for each  
pe r iod  under  such  condi t ions .  In o r d e r  to d e t e r m i n e  the des i cca t ion  fac to r  for  a heat  cyc led  f luidizat ion 
bed by the method p r o p o s e d  he re ,  one c o m p a r e s  the t e m p e r a t u r e s  of the ma te r i a l  dur ing  heat ing and c o o l -  
ing which  have been ca l cu la t ed  t h e o r e t i c a l l y  for  va r ious  values  of  k with those  which have been m e a s u r e d .  
The coef f ic ien t s  k a r e  then d e t e r m i n e d  on the bas i s  of  match ing  t e m p e r a t u r e  c u r v e s .  In o r d e r  to r educe  
the amount  of computa t ions  and s impl i fy  the subsequen t  ana ly s i s ,  one m a y  use the s i m p l e r  re la t ion  based  
on W = cons t .  The condi t ion W = cons t  mus t  then be a l so  o b s e r v e d  dur ing  t e s t s ,  and this is quite easy .  

Fo r  the case  W = cons t  we may  in t roduce  the fol lowing d imens ion l e s s  p a r a m e t e r s :  

T - -  t . (z):=:_~ , g = c,, t,,, ~1 ,,= Wt,.. - ~ = k - - r 6  (13) 
t,, t ,, r "G l~'l 

Fo r  conven ience ,  the dash above [ will  hence fo r th  be omi t ted .  In se r t i ng  (13) into (1)-(4) and (6) with the 
fol lowing nota t ion 

will y ie ld  

CL -- -- texp(kG~lt ~ a~), h 1 . CL - 
o = =  - -  . l / c r - - l t  e - -  ~ = , . . . .  ~ l  e .  

(',~ a" M 

C : :  kA {~cr--)~ e , exp (A~rl, , - -  ~ 

--:," 11 2if-)_(~_l_~__)_ 001) : :  Toli--. C,:. A 

~ht E(b a c  -' ':A'~ } El. h -a..' A i 

0 O1)l,i=o, == 0~. 

(14) 

(15) 

In r e l a t ions  (2)-(4) and (6)-(8), ( 1 1 ) w e h a v e  changed 7 to 7/ and k to k. 

F o r  f u r t he r  conven ience  and without  showing all  i n t e rmed ia t e  s t eps ,  we wr i te  the solut ion to (14) 
under  condit ion (15) s e p a r a t e l y  for  the pe r iods  of hea t ing  and eool ing:  

fo r  the hea t ing  per iods  7/ = n)ley + 7/, 

0" (q) = [a -- b exp [kAy))] ~ 0 (a -:- b) ~ -.!- r~ [(a -:- b exp [kA(i~lcy-i- n~,)]~ ~ 
i = 0  

-- (a -'- b exp (kAhl cy ))~1 -i- Y. [(a -!- b exp (karl))' -- (a . b exp (kA,nl@) -~] 

t : - -  I ~l 

--'.- T O [(a .-'r b exp [/cAr}c}(i-:- I)/) S - -  (a -~- b exb" ;a'A!.' !}cy-!- nil)J) ~1 --E-- [a -.:- b exp (kA~)l~-'dg . 
i = 0  

0 

(16) 
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and for  the cooling per iods  7/ = mlcy + 71H + 77" 

tl 

@" (q) = [a -!- b exp (k~l)] ~ [(a .-  b exp [k. (n~lcy+ n,~)) ~ 
0 

n-- I 

---la 'i- bexp (kAn,} cy.)l~-+ - T C E [(a -i- bexp [kA%y(i -[- 1)1) ~ 
i=0 

- -  ( a  '. b exp [kA(i,lcy .-~l.)l)Sl -!- Tr [(a. '- b exp (kffl)) ~ 
q 

, C 'I~ bexp(k~)t ~'d~. (u hexl)lfeA~n~lcy )b~)l) '-- - E -  ; 
e 

where s :: I/bEk A. 

(17) 

When calculat ing the t e m p e r a t u r e  of the mate r  ial for any per iod  n, we change only those t e r m s  that  con-  
tain the quantity r/ ( i .e. ,  for  any one per iod we p e r f o r m  calculations with different  values of ~, a n d s "  
only). With di f ferent  values  ass igned to the desiccat ion factors  k G and kA, the re fo re ,  it is poss ible  to 
calcula te  the t e m p e r a t u r e  of the ma te r i a l  during each heating and each cooling per iod with W = const .  If 
these  values agree  with t e s t  data, it becomes  poss ib le  to de termine  the t rue  values of the desiccat ion 
fac tors  k G and k A. If now k G ~ kA, then one may  a s sume  that k = coas t  and continue the calculat ion a c -  
cording to the s impl i f ied formulas .  

If the desiccat ion p roce s s  a l ready  begins with periodic heating and cooling, then the max imum 
allowable t e m p e r a t u r e  of the product  is reached  only at the end of the p roce s s  [3] at  a modera te  t e m p e r a -  
ture  of the heat  c a r r i e r .  Otherwise,  the product  will inevitably overheat .  In this way, during the ent i re  
desiccat ion p roce s s  the t e m p e r a t u r e  of the product  r ema ins  below the max imum allowable and this ,  
na tura l ly ,  reduces  the dehydration ra te .  It is well  known [4, 5] that the hygrodiffusivi ty  a m inc rea se s  
apprec iab ly  with r i s ing  t e m p e r a t u r e  of the ma te r i a l  and that,  consequently,  the desiccat ion p roce s s  must  
be designed so as to occur  ent i re ly  at  a t e m p e r a t u r e  as close as poss ible  to the max imum allowable mean 
t e m p e r a t u r e  for the product .  This is achieved by preheat ing the product .  Inc reas ing  the desiccat ion ra te  
by preheat ing  the product  before  o ther  methods of desiccat ion a r e  used has been d i scussed  by seve ra l  
authors  [6, 7, 8]. 

p rehea t ing  before  cycl ic  desiccat ion means that the product  is f i r s t  heated up to its max imum al low-  
able t e m p e r a t u r e  by a heat  c a r r i e r  at  a constant  t e m p e r a t u r e ,  whereupon the product  is per iod ica l ly  cooled 
and heated. In this case ,  instead of (3), we have now in t e r m s  of (13) 

T,,, 0 ~'~ q <: ~f,'L 

T( ) I ) : =  T,,, q',','- - q, , . (1 -i v ) -~  q..~ q ~ ' §  l n - i - ( n  - l~v j ,  

T, , ,  q'~',' -!- -q,~ [n -!- (n -i. 1)v! q .~ l i i ~ - i -  q . (n - ; -1 } (v -  - !) 

(n .... 0, i, 2, 3 . . . ) .  

Here  ~ denotes the d imens ionless  heating t ime  a f te r  which the product  r eaches  its max imum allowable 
t e m p e r a t u r e  at  a constant t e m p e r a t u r e  of the heat c a r r i e r .  

We will continue the analys is  of the des iccat ion p roces s  dur ing its d e c r e a s i n g - r a t e  per iod ,  con-  
s ider ing  only the case W = coas t  and k = const .  

With the following notation 

, C L  - -  CL t -  - -  b /.-7 ~. 

CM CM 

(is) 

and with (13), 
(i s): 

m 
for any cooling period ~ = NH + nNcy + 77' 

@C(~3) = ( a -~a + b-bexp (k~l) ~' I 0~ * (a + b)P { TH [(a -k bexp (k~l'~) )p 

Eqs. (1) and (2) yield an equation analogous to (14) with the following solution for  conditions 
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/'t 

(a q- b)p -F ~ [(a q- b exp rk ( ~1~ -7- nqe;)]" _ _  , ) 

1 

n - - I  

boxp [k ,,no;- n.)] !P]] + rc [k, 
i ~ O  

--/qeyq- vC)])P - - ( a  + bexp [k {. 11,'~' -F hlcyJ] f ]  

E �9 
-k T C (a -t- b exp (kn)) p . [a + b exp [k ~m,  ~l p C G(a_Fbexp(k~))p-ld~.Ii 1, -*mtcy,! ) -- - - ~  , 

U 
(19) 

m 
and for any heating per iod 77 = r/H + nr~cy + r/C + r/' 

/ a-r-..b ) " I  1 {T~,[(a._kbexp[.kql~)i p 
0~ (~]) = ~ a + b exp (kq) / 6)0 -~ (a @ b) p 

n - - 1  

- - ( a  -k b) v -. ,~ [(a -@ bexp [k ('1~' -i- (i -k 1)%y)])o 

- -  (a -? b ~:p [k ( ,i n -F i n 4 k  *],,J] "f] -F (a + b exp (k,]))' 

n 

- -  (a -!- b exp [k ('1 --'1')]) p ] -F To ~ [(a-}- b exp [k (,1 --q')l)P 
0 

n 

. . . . .  E ,  " 3  
O 

( 2 0 )  

where  p = 1 / b k E .  

The t e m p e r a t u r e  a f te r  the complet ion of n cycles  is a lso  calcula ted accord ing  to Eq. (20) with 
= q ~  + (n + 1)~ey. 

The f i r s t  th ree  t e r m s ,  the in tegra l ,  and the coeff icient  before  the b racke t s  in (20) de te rmine  the 
t e m p e r a t u r e  to which the ma te r i a l  is heated by a heat  c a r r i e r  at  a constant  t e m p e r a t u r e .  For  a given m a x -  
imum al lowable t e m p e r a t u r e  | with W = eonst ,  k = eonst ,  and t = t H = const ,  Eqs.  (1) and (2) yield an 
express ion  for ~ (with the notation accord ing  to (13)): 

! ( 1 b' T.~ - -  6),~ - -  N* ) o.eN~ 
, q z  = . . . . . .  i - -  t 

I]:, a ' N *  . T . ,  - -  (-)o . . . .  .~ * .... j 
(21) 

where  

.V* ,V rG CL cL 
. . . . .  ; ~ '  : . . . .  ; b '  -=  1 -i-  Uo; u o = ~ ( T ) [ ~ =  o 

WI u c~ C~ 

If the des iccat ion ra te  is constant  during the preheat ing per iod,  or if the dec r ea se  in the mo i s tu re  content 
is negligible,  then express ion  (21) can be s impl i f ied.  

The main p rob l em  of des icca t ion  with heat  cycling is the p r o p e r  select ion of the opera t ing mode in 
which the t e m p e r a t u r e  of the mate r i a l  will f luctuate s l ight ly  about its max imum allowable level .  The 
r e su l t s  of computer  calculat ions based  on fo rmulas  (19) and (20) a r e  shown in Fig. t .  After  preheat ing ,  
accord ing  to the graph,  des iccat ion can be made to p roceed  in such a way that the mean t e m p e r a t u r e  of 
the product  is app rox ima te ly  equal to the max imum allowable,  with the subsequent  heat ing per iod then 
genera l ly  not being equal to the cooling per iod (curve 6), however .  Moreover ,  a cer ta in  t ime  ra t io  t H / t  C 
must  then be maintained.  Such a t rend of the t e m p e r a t u r e  curve is poss ible  for  such ma te r i a l s  and such 
p r o c e s s  modes where  the evaporat ion zone does not deepen; o therwise ,  the cycl ing cannot be continued in 
the s a m e  mode throughout the p r o c e s s .  

In other modes with preheat ing  (curves 2-5) one notes a cont inuously r i s ing  t e m p e r a t u r e  of the m a -  
t e r i a l ,  above the max imum al lowable ,  but the r a t e  of r i s e  d e c r e a s e s  as the ra t io  v = T C / 7  H is inc reased  
(curves 2 and 4) and as the ra t io  t c / t  H is d e c r e a s e d  (curves 3 and 5). As u is inc reased  f rom 1 to 2, for 
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B I  . . . . .  7 -  . . . . . . .  - T  " [ . . . . . . .  - ' r  
~ei..------.L.~-]... ~ i .  i ~  L T - ~ 7  
�9 I - . 4 / " - D .  "-- 4 " C T j 4 - " - - - Y ~ " "  " - ' - ~  c - ~ - .  ~ - -  : " ' - .  

i , ; i 
i , ~ \  : ~ . .  ,. ~ |  / ~  . r . .  
, .~.  /," " . . .  "~. i F ' . . J  . i  . v  : v ".V l ' v  " ~ ' % ' / " ' I  ' ' ' d / '  I 

�9 %,:. , . ;, ,,,.'.; 4,~7~, 5~0 .'~5 .~T." 5'. 6" 

' t 
1 

i 

I 
�9 ~ . . . . . . . . .  - L m  

<~*,7 q.m 

- -  " F - ~ ' - -  T " " ' :  . . . . .  7 - -  - - ' - r  " - ~ -  I " -  " - - -  . . . . . .  

~"it i , \ < 1  ~ LA 

~ - ~  , - : ~ - - - -  . . . .  i . . . .  / i ' - .  ~ , ~ i ~ - - / ~ i - - ; ~  - 

�9 ~ / ' ~ ' . 4 f .  ~ . ~  ~ ' ~  f ~ ,  ~t  ; ~  < , d . *  ,~ " ~ , ~ -  ~ " ~ - ~ - #  : "  " , 9  ~ " ~  

�9 ;-'-,-,'..:.,7~"-::~.!., ."~+ -"t - -" . . .  / , - , , j  / " , . .  ~ " ~ "  I 1,. 

o,v,i ........ v:' ........................ -~ . . . . . . .  : ........ ,_~- , , ;  . . . .  r ~ - - H  . . . . . . . . .  L - - - L - -  
i . "  :?'< - ,< / t I 

t Ai" :~ 2 " \ ;  t I I I 1 �9 l I 
I # "  .>:"<,  ~,*t ~ .... I I t I I i I 
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Fig.  1. T e m p e r a t u r e  of the m a t e r i a l ,  a s  a function of t ime ,  
d u r i n g  va r ious  cyc l ing  modes :  2-6) with p rehea t ing ;  1, 7) without 

p r ehea t i ng ;  1) t C = 36~ ~H = 120 sec ,  ~C = 60 s e c ,  v = 0.5; 2) 

t c  =36~  ~H =~C = 3 0 s e e ,  v = 1 ;  3) t C =36~  ~H = 3 0 s e c , ~  C 
= 45 sec ,  v = 1.5; 4) t C = 36~ TH = 30 sec ,  ~'C = 60 sec ,  v = 2; 

5) t C = 20~ ~H = 30 sec ,  ~C = 45 sec ,  v = 1.5; 6) t C = 20~C; ~H 
= 3 0  sec ,  ~C = 60 sec ,  v = 2 ;  7) t C = 36~ T H = ~ C  = 6 0  sec ,  v 
= 1; on the bot tom is shown the t e m p e r a t u r e  of the heat  c a r r i e r ,  
as  a function of t i m e .  

e x a m p l e ,  in the f i r s t  c a se  (curve  2, v = 1) the t e m p e r a t u r e  of the m a t e r i a l  r e a c h e s  | = 0.525 (78.6~ 
within  the pe r iod  77 = 0.221 (7 = 11.5 rain,  n = 9 cycles)  or in the second  case  (curve 4, v = 2) it r e a c h e s  
| = 0.423 (63.5~ wi th in  77 = 0.219 (T = 11.5 min ,  n = 6 cycles) ,  the d i f f e rence  be tween both c a se s  be ing  

quite a p p r e c i a b l e .  Wi th  o the r  condi t ions  r e m a i n i n g  the s a m e ,  d e c r e a s i n g  the r a t i o  t C / t  H f rom 0.240 to 
0.133 r e s u l t s  in l ower ing  the t e m p e r a t u r e  f r o m  0.458 (68.5~ c u r ve  3) to 0.416 (62.5~ c u r ve  5) within 
77 = 0.216 (T = 11.3 min ,  n = 7 cyc les ) .  

Meanwhi le ,  with an ef f ic ien t  des ign  of the p r o c e s s  (curve 6), the t e m p e r a t u r e  of the m a t e r i a l  r e -  
ma ins  a p p r o x i m a t e l y  c o n s t a n t  and equal ,  for  example ,  to | = 0.38 (57~ dur ing  the s a m e  pe r iod  of t ime  

= 0.219 (7 = 11.5 rain,  n = 6 cyc le s ) ,  i .e . ,  a p p r o x i m a t e l y  equal to the t e m p e r a t u r e  | = 0.373 (56~ 
r eached  by p rehea t ing .  

Dur ing  heat  cyc l i ng  without  p r e h e a t ,  as has been men t ioned  e a r l i e r ,  the t e m p e r a t u r e  of the m a t e r i a l  
du r ing  a long p r o c e s s  t i m e  wil l  e i the r  exceed  the m a x i m u m  al lowable  (which is not p e r m i s s i b l e ,  cu rve  1) 
or  r e m a i n  far  below it (which is no t  expedien t ,  c u r ve  7). 

Thus ,  only  a def in i te  comb ina t i on  of v and  t C / t  H wil l  e n s u r e  a mos t  e f f i c ien t  d e s i c c a t i o n  p r o c e s s .  
A h ighe r  cyc l ing  f r equency ,  up to a def in i te  l i m i t ,  wil l  r e s u l t  in on ly  a s m a l l e r  amp l i t ude  of t e m p e r a t u r e  
f luc tua t ions  in the m a t e r i a l  about  the m a x i m u m  a l lowable ,  which is quite d e s i r a b l e .  An i n c r e a s e  in the 
f r e q u e n c y  is l i m i t e d  by  the t e chn i ca l  a spec t s  of r e a l i z i n g  such  a p r o c e s s .  

We note  that  the c o m p u t e r  c a l cu l a t i ons  and c u r v e s  in Fig.  1 a r e  based  on the fol lowing va lues  of the 

p a r a m e t e r s :  ~cr  = 0.218 k g / k g ,  u e = 0.12 k g / k g ,  c M = 0.37 k c a l / k g . d e g ,  ~C = 25~C, uc = 0.238 k g / k g ,  
Ce = 0.25 k c a l / k g  �9 deg,  t H = 150~ bulk  ve loc i ty  of gases  v G = 1.8 m / s e c ,  load de ns i t y  on the d i s t r i b u t o r  
g r id  G / F  = 340 k g f / m  2, k = 0.6 g / h ,  and r = 560 k e a l / k g .  

e M is the spec i f ic  heat  of the m a t e r i a l ;  
c L is the spec i f i c  hea t  of the l iquid;  

N O T A T I O N  
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G is the amount of d ry  mater ia l  in the apparatus;  
k is the desiccat ion factor ;  
N is the desiccat ion ra te  during the cons tan t - r a t e  period; 
r is the heat  of evaporat ion or the radius of a par t ic le ;  
R is the cha rac t e r i s t i c  dimens ion of a par t ic le ;  
t is the t e mpe ra tu r e  of the heat c a r r i e r ;  
u is the mois ture  content  in the mater ia l ;  
W is the water  equivalent; 

is the t e mpe ra tu r e  of the mater ia l ;  
T is t ime. 

S u b s c r i p t s  

A denotes the air ;  
G denotes the gas; 
c r  denotes cr i t ica l ;  
H denotes heating; 
C denotes cooling; 
e denotes equil ibrium; 
cy denotes cycle.  
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