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An approximate method is presented for the calculation of the kinetics 
involved in the process of drying moist materials, this method based on 
the determination of the newly introduced Rebinder number and on the 
drying-rate relationships. 

The k ine t ics  of the p r o c e s s  involved in the d ry ing  
of mo i s t  m a t e r i a l s  is de sc r i bed  by the va r i a t i o n  with 
t ime  in the m e a n  in t eg ra l  va lues  of the m o i s t u r e  con-  
tent ~ and the temperature t- of the material. These 

values can be derived by solving the differential equa- 

tions for the transfer of moisture and heat in capil- 

lary-porous colloidal materials. However, to use 

these solutions we must knowthe transport coefficients. 

Moreover, the coefficients of moisture and heat trans- 
fer vary significantly as a result of the moisture con- 

tent and temperature of the material so that, strictly 

speaking, the system of differential equations for mois- 

ture and heat transfer is a nonlinear system whose 

solution involves great difficulties [4]. Thus simpli- 

fied methods of calculation have become an urgent 

necessity. Since the changes in the mean integral 

characteristics (~ and {) of the material must be 

known to describe the kinetics of the drying process, 

it would seem that we could employ the quantitative 

relationships governing external moisture and heat 

transfer, i.e. , the relationships for the intensities of 

moisture transfer (j) and heat transfer (q). However, 

the calculation of j and q according to the Dalton and 

Newton formulas for a period of a diminishing drying 
rate is impossible, since the coefficients of moisture 

and heat transfer vary with time since the drying pro- 

cess is a typical nonsteady process of moisture and 

heat transfer. In first approximation the intensity of 

moisture transfer during a period of diminishing rates 
can be defined by the following formula proposed by 

one of the authors of [i, 3]: 

]= -d~ Rvpo = poR~K (u--up) = 

= ,Oo R~ qS~ -  (1) 

l ine ,  i . e . ,  the pe r iod  of the decl in ing drying  ra te  is 
divided into two zones  in each of which the drying ra te  
is d imin i shed  as a funct ion of the m o i s t u r e  content  in 
l i n e a r  fashion.  Here we mus t  know the va lues  of the 
two re la t ive  d ry ing  coeff ic ients  ~1 and ~42. 

The in tens i ty  of the m o i s t u r e  t r a n s f e r  in the dry ing  
p r o c e s s  at the p r e s e n t  t ime  ma y  thus be ca lcula ted  
r a t h e r  exact ly  for  va r ious  m a t e r i a l s .  

The in t ens i t i e s  of heat and m o i s t u r e  t r a n s f e r  in the 
d ry ing  p r o c e s s  can be re la ted  us ing the law of c o n s e r -  
va t ion  of energy ,  thus r educ ing  the ca lcu la t ion  of the 
heat  t r a n s f e r  to the ca lcu la t ion  of the m o i s t u r e  t r a n s f e r ,  
and vice ve r sa .  This  r e l a t ionsh ip  has the fo rm 

q(~)=/'(~) r + c ~  = 

= P ~ 1 7 6  [l~--C-C ~ - u ] r  ' (2) 

where  e is the reduced specif ic  heat capaci ty  of the 
moi s t  m a t e r i a l  

c = c o + c~ u. (3) 

The quant i ty  d{/d~ c h a r a c t e r i z e s  the r i s e  in the mean  
t e m p e r a t u r e  of the m a t e r i a l  wi tha  change in its average  
m o i s t u r e  content  and is the t h e r m a l  diffnsivi ty  b of the 
d ry ing  p r o c e s s  (b = dt-/d~); the gene ra l i zed  va r i ab le  
b c / r  is a d i m e n s i o n l e s s  n u m b e r  which s e rves  as the 
bas ic  c h a r a c t e r i s t i c  for the k ine t ics  of the p roces s  
and is n u m e r i c a l l y  equal to the ra t io  of the quanti ty 
of heat expended on the heat ing of the m a t e r i a l  to the 
quant i ty  of heat expended on the evapora t ion  of the 
m o i s t u r e  dur ing  an inf ini te ly  sma l l  in te rva l  of t ime.  
We will  r e f e r  to this  ge ne r a l i z e d  n u m b e r  as the Re-  
b inde r  n u m b e r  in honor of the outs tanding sc ien t i s t ,  
Academic i an  P. A. Rebinder ,  the founder  of the d i s -  
c ip l ine  on the f o r ms  of the re la t ionsh ip  of m o i s t u r e  
and col loidal  c a p i l l a r y - p o r o u s  m a t e r i a l s  (we will de-  
note the Rebinder  n u m b e r  as Rb to d is t inguish  it f rom 
Re used to denote the Reynolds number )  

where the drying coeff ic ient  K is directly proportional 

to the drying rates in a period of a constant rate N 
(%/hr). The relative drying coefficient ~4 in first ap- 
proximation can be calculated from the relationship 

= 1.8/~0, where u0 is the initial mean moisture con- 
tent of the material. 

V. V. Krasnikov further developed this method [2], 

based on the fact that the drying-rate curve during 
a period of decline is replaced by a broken straight 

l~b= bCr C_ d~). (4) 

The Rebinder number is a function of the thermal 

diffusivity b of the drying process, of the specific heat 

capacity c of the material, and of the specific heat of 
evaporation r for the moisture, while the quantities c 
and r are functions of the forms of the relationship be- 
tween the moisture and the moist material; the heat of 
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e v a p o r a t i o n  con ta ins  wi th in  i t s e l f  not  only  the  hea t  of 
e v a p o r a t i o n  r l f o r  the  l iquid ,  but  the  hea t  of wet t ing  
r w as  wel l  (r  = r l  + rw). 

Equat ion (2) in c r i t e r i a l  f o r m  m a y  be w r i t t e n  as  
fo l lows :  

Kiq (z) --~ Ki m (x) Lu Ko (1 + Rb), (5) 

w h e r e  the  K i r p i c h e v  n u m b e r s  fo r  hea t  and m o i s t u r e  
t r a n s f e r  a r e  

K i q ( z ) -  q(x)Rv. Kim(.0= /(x)R~ (6) 
�9 )~ T m ' a m  po-Uo 

The Lu n u m b e r  f o r  the  r e l a t i v e  m o i s t u r e  in hea t  t r a n s -  
f e r  is  equal  to (Lu = am~a), w h e r e  a m is  the d i f fus ion  
coe f f i c i en t  for  m o i s t u r e  content  and a is  the  coe f f i -  
c ien t  of hea t  d i f fus ion.  The K o s s o v i c h  n u m b e r  

Ko = r'ffo/cTm (7) 

d i f f e r s  f r o m  the R e b i n d e r  n u m b e r  in tha t  the l a t t e r  
c h a r a c t e r i z e s  the  r a t i o  of the l oca l  v a l u e s  of the  hea t  
expended on the  hea t ing  and e v a p o r a t i o n  of the  m o i s -  
t u r e ,  while  the  Ko n u m b e r - - a  g iven  q u a n t i t y - - i s  equal  
to  the  r a t i o  of the  hea t  expended  on the e v a p o r a t i o n  of 
the  e n t i r e  m o i s t u r e  in the  m a t e r i a l  to the  hea t  of r a i s -  
ing the  t e m p e r a t u r e  of the m a t e r i a l  f r o m  0 to Tm. The 
fo l lowing r e l a t i o n s h i p  e x i s t s  be tween  the Kossov ich  and 
the R e b i n d e r  n u m b e r s :  

Ko = B/Rb, (8) 

w h e r e  B is the  d i m e n s i o n l e s s  coe f f i c i en t  of t h e r m a l  d i f -  
f u s iv i t y  for  the  d r y i n g  p r o c e s s  

B---b U'-o = O(7/Tm)__ (9) 
Tm 0 (u/uo) 

During  the p e r i o d  of a cons tan t  d ry ing  r a t e  the  R e -  
b i n d e r  n u m b e r  is equal  to z e r o  (Rb = 0), so that  we 

have 

N 
qe = P0 Rv 1---00-- = eonst. 

We denote  the  r a t i o  of the hea t  f lux q(r)  dur ing  a 
p e r i o d  of a dec l in ing  d ry ing  r a t e  to the  hea t  f lux qc 
dur ing  a p e r i o d  of a cons tant  d ry ing  r a t e  by q*(r)  so 
that  we have 

q*(T) == q(x) t" du~* q---~ = \ ~ /  (t 4- Rb), (10) 

where (d~/dr)* = (lO0/N)(dff/dT) is the relative drying 

r a t e .  
The hea t  t r a n s f e r  q* and the m o i s t u r e  t r a n s f e r  

(dff/dr)* a r e r e l a t e d  th rough  the Rb n u m b e r  by  Eq. (10), 
which i s  the  b a s i c  equat ion  fo r  the k i n e t i c s  of the  d r y -  
ing p r o c e s s .  

The change in the in tens i ty  of m o i s t u r e  t r a n s f e r  is  
def ined by the a p p r o x i m a t e  f o r m u l a  (1). To ca l cu l a t e  
the in t ens i ty  of hea t  t r a n s f e r  it  i s  n e c e s s a r y  to know 
the  r e l a t i o n s h i p  be tween  the Rb n u m b e r  and the  m o i s -  
t u r e  content  of the  m a t e r i a l  (Rb =f(~)). It should  be 
b o r n e  in mind  in th i s  c a s e  tha t  the  R e b i n d e r  n u m b e r  
can be  c a l c u l a t e d  f r o m  the magn i tude  of the  spec i f i c  
hea t  of the m a t e r i a l  (Rb = c b / r )  as  wel l  as  f r o m  the 

magn i tude  of the  spec i f i c  hea t  of the  d r y  body (Rb 0 = 
= c0b/r ) .  The fol lowing r e l a t i o n s h i p  ex i s t s  be tween  
t h e s e  v a l u e s  of the  Reb inde r  n u m b e r s :  

R b = R b o (  1 + C t u  t"  (ii) 
�9 Co / 

The d i m e n s i o n l e s s  coe f f i c i en t  of t h e r m a l  d i f fus iv i ty  
for  the  d ry ing  p r o c e s s  

B = RbKo (12) 

m a k e s  i t  p o s s i b l e  to  e s t a b l i s h  the  r e l a t i o n s h i p  be tween  
the  m e a n  t e m p e r a t u r e  {" of the  m a t e r i a l  and i ts  m o i s -  
t u r e  content  ff 

Tm J U0 
/11 

Thus ,  the  f inding  of e m p i r i c a l  f o r m u l a s  Rb =f(~) and 
B =f(ff) i s  of g r e a t  i n t e r e s t  not only to  ca l cu l a t e  the  
k ine t i c s  of the d ry ing  p r o c e s s ,  but a l so  fo r  the t e c h -  
nology of d ry ing ,  s ince  the  fundamen ta l  t e chno log ica l  
p r o p e r t i e s  of the  m a t e r i a l  sub jec t ed  to d ry ing  a r e  de -  
t e r m i n e d  by  i t s  t e m p e r a t u r e  and m o i s t u r e  content .  

To a s c e r t a i n  the  ef fec t  of the  r e g i m e  p a r a m e t e r s  
of the  d r y i n g  p r o c e s s  and the kind of m a t e r i a l  on the 
Rb n u m b e r ,  a s  wel l  as  the ef fec t  on the  l a t t e r  of the 
d i m e n s i o n l e s s  coef f ic ien t  of t h e r m a l  d i f fus iv i ty  B of 
the  d r y i n g  p r o c e s s  dur ing  a p e r i o d  of a dec l in ing  d r y -  
ing r a t e ,  we c a r r i e d  out e x p e r i m e n t s  wi th  v a r i o u s  m a -  
t e r i a l s  ove r  a wide range  of v a r i a t i o n s  in t e m p e r a t u r e ,  

�9 d ry ing  r a t e ,  and r e l a t i v e  humid i ty  of the a i r .  
The effect  of the r e l a t i v e  humid i ty  of the a i r  in the  

c a s e  of convec t ive  d ry ing  on the Rb number  and on the 
coef f ic ien t  B was  s tud ied  on a c e r a m i c  p l a t e  80 x 40 • 
• 6.5 m m  in s i ze  at  a t e m p e r a t u r e  of tm = 70 ~ C fo r  a 
v a r i a t i o n  in ~o = 20 -80% .  As we can  see  f r o m  Fig .  1, 
the  r e l a t i v e  humid i ty  ~9 of the  a i r  in the  i nves t i ga t ed  
range  e x e r t s  no ef fect  on the magni tude  of the Rb num-  
be r .  This  i s  qui te  p r o p e r ,  s ince  {- =f(ff) is indepen-  
dent ~o and,  consequen t ly ,  the  tangent  to t h e s e  c u r v e s  
with a spec i f i c  va lue  of ff i s  a cons tan t  quant i ty .  

The ef fec t  of the  ve loc i t y  of the  hea t  c a r r i e r  was 
i n v e s t i g a t e d  on c lo th  and a pea t  s lab  ove r  a wide range  
of v a r i a t i o n s  in the dry ing  r a t e .  As we can see  f rom 
Fig .  2, the e x p e r i m e n t a l  points  l ine up qui te  s a t i s f a c -  
t o r i l y  a long a s ingle  cu rve  t- = f ( w ) .  Consequent ly ,  to 
a c e r t a i n  vMue of mean  m o i s t u r e  content  fo r  the  g iven  
m a t e r i a l ,  i t  c o r r e s p o n d s  to a d e t e r m i n e d  a v e r a g e  va lue  
of i ts  t e m p e r a t u r e ,  r e g a r d l e s s  of the  a i r  ve loc i ty .  The 
coef f i c ien t  of t h e r m a l  d i f fus iv i ty  B and, consequent ly ,  
the  Rb 0 n u m b e r  a r e  thus independent  of the  ve loc i ty  of 
a i r .  

It should  be noted h e r e  tha t  the t- = f ( w )  c u r v e s  wi l l  
n a t u r a l l y  be d i f f e ren t  fo r  v a r i o u s  f o r m s  of the  m a -  
t e r i a l s ,  a fact  which i s  a s s o c i a t e d  with the  f o r m  and 
n a t u r e  of the  r e l a t i o n s h i p  between the m o i s t u r e  and 
the m a t e r i a l .  However ,  the na tu r e  of the i n t e r r e l a t i o n -  
ship  be tween  the  a v e r a g e  m o i s t u r e  content  of the  m a -  
t e r i a l  and i t s  t e m p e r a t u r e  is  s ign i f ican t .  

E x p e r i m e n t s  show that  the ef fec t  of the  a i r  t e m p e r -  
a t u r e  on the  Rb n u m b e r  i s  d i f fe ren t  fo r  c a p i l l a r y - p o r -  
ous m a t e r i a l s  (c loth and c e r a m i c s )  and co l lo ida l  c a p i l -  
l a r y - p o r o u s  m a t e r i a l s  (peat  s l abs ) .  It fo l lows f rom 
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Fig.  3 that  for  cloth (Fig. 3a, cu rve  I) and for  c e r a -  
m ic  (Fig. 3a, cu rve  II) the e x p e r i m e n t a l  points  for the 
va r ious  t e m p e r a t u r e s  of the a i r  l ine up along s t ra igh t  
l ines  r e p r e s e n t i n g  the r e l a t ionsh ip  lgRb  = f  (w - Wp). 
This r e l a t ionsh ip  can be desc r ibed  with suff ic ient  ac -  
cu racy  for  p r ac t i c a l  pu rposes  by the f o r m u l a  

Rb = A exp [--  n (w - -  wp)], (14) 

where  A = 1 0  - 2  and n = 0.2 for  cloth and n = 0.83 for  

c e r a m i c s .  
Fo r  the peat  s lab (Fig. 3b) this  r e l a t ionsh ip  can be 

p r e s e n t e d  in the following m a n n e r :  

Rb0 = C (w - -  wp)n. (15) 

Here the exponent n = - 0 . 8  is independent  of the a i r  
t e m p e r a t u r e .  The coeff ic ient  C v a r i e s  as a funct ion 
of the dry ing  r eg ime :  with a change in the h e a t - c a r r i e r  
t e m p e r a t u r e  f r o m  100 to 200 ~ C, the coeff ic ient  C 
changes f rom 0.26 to 0.57. F o r  this  case  we ma y  a s -  
sume in approx imate  t e r m s  that  

C = 0.028.10-~t. 

Somewhat di f ferent  quant i ta t ive  r e l a t i onsh ips  a re  
der ived  for  the d i m e n s i o n l e s s  coeff ic ient  of t h e r m a l  
diffusivi ty  of the dry ing  p r o c e s s .  

The e x p e r i m e n t a l  data for the dry ing  of cloth dur ing  
a pe r iod  of dec l in ing  dry ing  ra te  for  va r ious  t e m p e r a -  
t u r e s  of the m e d i u m  (Fig. 4A, curve  1), al l  other con-  
di t ions  be ing equal,  a lso l ine up on a s ingle  curve  B = 
= f ( 5  - Up); however ,  the s ca t t e r ing  of the e x p e r i m e n -  
tal  points  is somewhat  g r e a t e r  here  than in the g e n e r -  
a l iza t ion  for  the Rebinder  number .  Analogous r e su l t s  
a re  obtained for  the expe r imen ta l  data in the case in 
which cloth is being dr ied at va r ious  ve loc i t i e s  of hea t -  
c a r r i e r  mot ion  (Fig. 4A, curve  2)- -and the s ca t t e r ing  
of the e x p e r i m e n t a l  points  i n th i s  case  r eaches  15-17  ~0, 

The effect of the a i r  t e m p e r a t u r e - - i n  the dry ing  of 
a c e r amic  p la te - -on  the magni tude  of the d i m e n s i o n -  
l e s s  coeff icient  of t h e r m a l  diffusivi ty B is shown in 
Fig.  4A (curves  3 ,4 ,5 ) .  

Thus,  the e x p e r i m e n t a l  r e l a t ionsh ip  B = f  (ff - Up) 
may be approx imated  by the f o r m u l a  

B = k exp [ n (u - -  up)]. (16) 

In this  equation for the cloth k = 2.46 and n = - 2 4 . 8  
for  va r ious  t e m p e r a t u r e s  of the med ium and k = 1.28 
and n = - 1 6 . 7  for va r ious  ve loc i t i e s  of a i r  mot ion.  F o r  
the c e r a m i c  plate  n = -82  at va r ious  t e m p e r a t u r e s  of 
the heat c a r r i e r  (the range  of inves t iga ted  t e m p e r a -  
t u r e s  is t m = 75-120 ~ C). 

The coeff icient  k for the c e r a m i c  pla te  is  a funct ion 
of the a i r  t e m p e r a t u r e  and in this  t e m p e r a t u r e  range  
it may  be approx imated  by 

k =  6.3.10-3 Tin-- 2. (17) 

F o r m u l a  (16) is a lso val id  for  the dry ing  of a ce-  
r a m i c  plate  at va r ious  va lues  of the r e l a t ive  humidi ty  
of the a i r ;  however ,  even he re  k = f ( ~ ) ,  and n is i n -  
dependent  of the dry ing  r eg ime .  

We see f rom Fig. 4B that in the dry ing  of a peat  s lab 
dur ing  a per iod  of dec l in ing  dry ing  ra te  for va r ious  
t e m p e r a t u r e s ,  with an a i r  ve loci ty  of (v = 4 m / s e c ) ,  

and a r e l a t ive  humidi ty  of the a i r  (~ = 5%), the expe r i -  
m e n t a l  points  l ine up in a s t ra igh t  l ine.  

Consequent ly  we wil l  have 

B = k(w --wp) n, (18) 

where  the exponent n = - 0 .87  is  independent  of the d r y -  
ing r eg ime .  The coeff icient  k in this  case  is a lso  a 
l i n e a r  funct ion of the a i r  t e m p e r a t u r e  

k 4.8.10 -~Tm-- 13.5. (19) 

The fol lowing s e r i e s  of e xpe r i me n t s  dealt  w i t h c l a r i -  
f ica t ion  of the effect of the r e g i m e  p a r a m e t e r s  of the 
d ry ing  p r o c e s s  on the Rb n u m b e r  and on the coeff icient  
of t h e r m a l  di f fusivi ty  B in the case  of a combined  r a -  
d i a t ion -convec t ion  influx of heat.  In this  case  a l aye r  
of g ranu la t ed  p o l y m e r s  (Capron d e = 4 mm,  po lys ty -  
r ene  d e = 3.4 mm)  was subjec ted  to drying.  The ex-  
p e r i m e n t s  were  c a r r i e d  out in an ins t a l l a t ion  f i t ted out 
with a s i l i c o n - c a r b i d e  heat ing e l e me n t  in which the 
e m i s s i o n  t e m p e r a t u r e  could be regula ted ,  and so could 
the ve loc i ty  of the a i r  moving  over  the spec imens .  

The g ranu la t ed  Capron was d r i ed  in a l ayer  whose 
th i ckness  v a r i e d  (6, 12, and 18 mm).  The s i l i con -  
carbon  heat ing  e l emen t s  developed t e m p e r a t u r e s  of 
723, 823, and 953 ~ K. The moi s t  a i r  (~ = 67%) was 
pas sed  through at speeds of 0.2, 1.5, and 2.0 m / s e c .  
Granula ted  po lys ty rene  (with an equivalent  pa r t i c l e  
d i a m e t e r  of 3.42 mm) was dr ied  at analogous p a r a m -  
e t e r s  of Trad  (723,823,953 ~ K), a re la t ive  a i r  humid-  
i ty ~ = 67%, and at a i r  ve loc i t i es  of v = 0.3, 1.6, 
and 2.8 m / s e c .  The th ickness  of the layer  va r i ed  (6, 
12,18 mm).  

The c r i t i c a l  m o i s t u r e  content  of the Capron was 
4%, while that of the po lys ty rene  was 0.12%. It fol-  
lows f rom the t e m p e r a t u r e  cu rves  that the t e m p e r a -  
t u r e  of the Capron rapid ly  i n c r e a s e s  with a reduct ion 
in the m o i s t u r e  content  f rom 8 to 3% (the ini t ia l  d ry -  
ing per iod  and a por t ion  of the c o n s t a n t - r a t e  period).  
Beginning with this  m o i s t u r e  content ,  there  is a slight 
i n c r e a s e  in t e m p e r a t u r e ,  which co r re sponds  to the 
na tu re  of the p r o g r e s s  in the drying p r oc e s s  dur ing 
the c o n s t a n t - r a t e  per iod.  The t e m p e r a t u r e  of the poly-  
s ty rene  i n c r e a s e s  cont inuously  with a reduct ion in the 
m o i s t u r e  content  f rom 0.4 to 0.002%. Since the c r i t i ca l  
m o i s t u r e  content  of the po lys ty rene  is equal to 0.12 % 
(Wcr - 0.12 %), the t e m p e r a t u r e  curve  encompasses  
the en t i r e  dry ing  per iod  f rom the in i t ia l  pe r iod  to the 
pe r iod  of a decl in ing drying  ra te .  

On the ba s i s  of the {- =f(f f )  t e m p e r a t u r e  curves  we 
ca lcu la ted  the coeff icient  of t h e r m a l  diffusivi ty for 
the d ry ing  p r o c e s s  : 

dt Ucr 
B -- , (20) 

d~T~ 

where  for  the constant  p a r a m e t e r s  Aft and AT we a s -  
sumed:  Aft = ffcr (the c r i t i c a l  m o i s t u r e  content ,  in 
kg/kg)  and AT = T~.  

The t e m p e r a t u r e  T~ was ca lcula ted  f rom the m a g -  
ni tude of the a i r  t e m p e r a t u r e  Tm,  the dens i ty  of the 
rad ian t  flux qrad ,  and f rom the h e a t - t r a n s f e r  coeff i-  
c ient  a 

T:o = Tm+ qrad (21) 
Ct 
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The r e s u l t s  of the ca lcu la t ions  a re  shown in Fig.  5; 
he re  it was e s t ab l i shed  that the coeff ic ient  B is a uniquely 
defined func t ion  of the m o i s t u r e  content  and that  it  is 

independent  of the r e g i m e p a r a m e t e r s  Trad,  Tin, ~, and 
v within the l im i t s  c i ted e a r l i e r .  We see f r o m  Fig. 5 
that  the e x p e r i m e n t a l  points  a re  s i tua ted  along s t ra igh t  
l ines .  Consequent ly ,  we can wr i t e  the fol lowing e m -  
p i r i c a l  f o r m u l a s  : 

fo r  p o l y s t y r e n e  

- - 0 . 1 8  

B = 0.0116~ , (22) 

for  Capron 

_ 1 . 6  

B = 7.95u (23) 

The posi t ive  exponent n = 1.6 for  the Capron is ex-  
p la ined  by the fact  that f o r m u l a  (23) c o r r e s p o n d s  p r i -  
m a r i l y  to the in i t ia l  d ry ing  pe r iod  in which the v a r i a -  
t ion in the {- = f ( ~ )  t e m p e r a t u r e  curve  is d i f ferent  f rom 
the per iod  of a dec l in ing  ra te .  

The R e b i n d e r  n u m b e r  (Rb = b r / c )  was ca lcu la ted  
in accordance  with the data of the coeff ic ient  of t h e r -  
ma l  di f fusivi ty  (b = at /d~)  of the dry ing  p roces s .  The 
r e s u l t s  of the ca lcu la t ions  a re  shown in Fig.  6. The 
e x p e r i m e n t a l  points  exhibit  cons ide rab le  sca t t e r .  This  
is expla ined p r i m a r i l y  by the fact  that we lack suff i -  
c ient ly  accu ra t e  data on the heat  of m o i s t u r e  evapo ra -  
t ion r which cons i s t s  of the heat  of l iquid evapora t ion  
r l and the heat  of wet t ing r w. The l a t t e r  is v i r t ua l l y  
unknown for  the given m a t e r i a l s .  Moreover ,  the spe-  
cific heat  capaci ty  of the m a t e r i a l  may va ry  as a r e -  
sul t  of the m o i s t u r e  content  in accordance  with a law 
that it is not l i nea r .  Thus only in the ve ry  roughes t  
f i r s t  approx imat ion  can we desc r ibe  the expe r imen ta l  
data p r e s e n t e d  in Fig.  6 in the fo rm of e m p i r i c a l  
f o r m u l a s  : 

for  po lys ty rene  
- -  - 0 . 4 8  

Rb = 0.025u , (24) 

for  Capron 
1.7 

Rb = 0.456.10-~u (25) 

The funct ion B =f(K) makes  it poss ib le  to d e t e r mi ne  
the t e m p e r a t u r e  of the m a t e r i a l  dur ing  any ins tan t  of 
the dry ing  p r o c e s s ,  while the e m p i r i c a l  f o rmu la s  Rb = 
=f(ff) make  it poss ib le  to ca lcu la te  the in tens i ty  of heat 
transfer throughout the entire drying process, thus 

avoiding the n e c e s s i t y  of de t e rmin ing  the coeff ic ient  of 
heat  t r a n s f e r .  The  drying  ra te  was ca lcu la ted  f rom 
convent ional  approx imate  r e l a t ionsh ips .  

NO TA TION 

a is the heat  diffusion coeff icient ;  am is the dif-  
fus ion  coeff ic ient  for the m o i s t u r e  content  in the body; 
b is the t h e r m a l  diffusivi ty coeff ic ient ;  B is the r e l a t ive  

t h e r m a l  diffusivi ty coeff icient ;  c is the specif ic  heat  
capaci ty  of a mo i s t  body; c l is the specif ic  heat ca -  
pac i ty  of a l iquid; co is the specif ic  heat capaci ty  of an 
absolute  dry  body; j is  the m o i s t u r e  t r a n s f e r  in tens i ty ;  
K is the dry ing  coeff icient ;  N is the dry ing  ra te  in the 
f i r s t  per iod;  q is the heat t r a n s f e r  in tens i ty ;  Rv is the 
ra t io  of body v o l u m e t o  its sur face  ( c h a r a c t e r i s t i c  size);  
r is the specif ic  heat of evapora t ion ,  {-is the m e a n b o d y  
t e m p e r a t u r e ;  t m is the t e m p e r a t u r e  of the med ium;  
T is the absolute  t e m p e r a t u r e  (T = t + 273 ~ K); ff is the 
m e a n  (with r e spec t  to volume) m o i s t u r e  content  of the 
body; if0 is the in i t ia l  m o i s t u r e  content;  v is the ve loc -  
ity of a i r  motion;  w is the m o i s t u r e  content  in pe rcen t  
(w = 100u); Po is the dens i ty  of an absolute  dry body; 
7 is the t ime;  ~ is the r e l a t ive  a i r  humidi ty;  • is the 
r e l a t ive  dry ing  coeff icient ;  Rb is  the Rebinder  number ;  
Ko is the Kossovich c r i t e r i o n ;  Lu is the c r i t e r i o n  of 
m o i s t u r e - h e a t  t r a n s f e r ;  Kiq(T) and Kim($) are  the heat  
and m o i s t u r e  t r a n s f e r  Ki rp ichev  n u m b e r s ,  r e spec t ive ly .  
Subscr ip t s :  cr  is the c r i t i c a l  value;  0 is the state of an 
absolu te  dry body; c is the pe r iod  of cons tant  ra te ;  m 
is the state of the med ium;  t a d  is the p a r a m e t e r  of the 
genera to r ;*  is the d i m e n s i o n l e s s  r e l a t ive  quanti ty.  
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