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Data are  presented on the coefficients of mass  diffusion for a broad class  of mater ia ls ,  
derived by the method of nonsteady flow under isothermal  conditions. 

Data on the diffusion coefficients for a bound substance are  extremely limited and cannot present ly  be 
used sys temat ica l ly  in the calculation work of design bureaus .  This is caused by cer ta in  methodological 
difficulties which ar i se  in the course  of experiments ,  as well as by the absence of a corresponding standard 
apparatus which permits  reliable determination of these coefficients.  

Analysis of the known methods of determining the mass-diffusion coefficients a m [1-8], as well as 
ea r l i e r  experiments ,  have pointed to the possibil i ty of using the Luikov [1] method of nonsteady moisture  
flow under isothermal  conditions for  this purpose,  with the use,  according to [9], of the following modified 
formula in the calculations:  

a m .  ~ _ _  

x 2 (uo-- Ub) ~/o 
(1) 

The basic procedural  elements fo r these  experiments  are  descr ibed in [10], with the methodological 
features based on considerat ion of the specifics of the tes t  mater ia ls  and the need for proper ly  sat isfying 
the experimental  conditions which follow f rom the solution of the heat-conduction problem for a sys tem of 
two semi-infini te  bodies for  boundary conditions of the fourth kind, as well as for the maintenance of i so-  
thermal  conditions in the experiment .  Par t icu la r ly  important  is the proper  choice of geometr ic  dimensions 
for the containers housing the tes t  mater ia ls ,  since the duration of the experiments may differ substantially,  
depending on the initial pa rame te r s  of the specimens and the control standard.  Initially we compared the 
t imes ~'st during which the specified steady tempera ture  field was actually established through the c ross  
section of the mater ia ls  (the tes t  mater ia l  and the control  standard) with the t ime 7ex of the experiment  to 
satisfy the obvious condition Zex >> 7st.  The experimental  e r r o r  is thus reduced to a minimum. 

The experiments showed us that f rom the standpoint of moist  granulated polymers  with deq = 3.4-4.0 
mm it is most  efficient for  the demountable copper beaker  with a d iameter  of 40 mm and h = 124 mm to be 
cylindrical  in shape. A special  device was used to sample the granular  mater ia l  at various levels; it in-  
volved the use of a small  c i r cu la r  spatula adjusted with a mic rome te r  screw,  thus making it possible to 
sample the d i sperse  mater ia l  through the height of the charge.  

As regards  the determination of the diffusion coefficients for industrial paraffin in the dross  of high- 
frequency ce ramics  (SK-1 steati te used extensively in praetiee),  we find that unique conditions prevai l .  As 
is well known, the t r ans fe r  of mass takes place between semifinished products fabricated of high-frequency 
ce ramics  and the adsorbent  cannot be regarded as the simple runoff of the paraffin binder into the adsorbent 
exclusively under the action of gravitational forces  [11, 12]. The process  of mass t r ans fe r  for an industrial 
binder in this case can be writ ten as follows: 

q,~ = - -  am % V u - -  DYoV P. (2) 

Institute of Heat and Mass Transfer ,  Academy of Sciences of the Beloruss ian SSR. Translated f rom 
Inzhenerno-Fizicheski i  Zhurnal, Vol. 16, No. 2, pp. 262-269, February,  1969. Original ar t icle  submitted 
August 30, 1968. 

�9 1972 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West ]7th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

171 



290 3[0 330 350 T 
, ~2m.f04' 

% "I~ NN~ Za 

b: ~'70 ~' 30 

b 

4/5 a 0,3 u 

2 5 b 8 u 
F ig .  1. :['he m o i s t u r e - d i f f u s i o n  coe f f i c i en t  
a m (m2/h) in a c h a r g e  of g r a n u l a t e d  p o l y -  
s t y r e n e  (a) ( c u r v e s  1, 2, and 3, r e s p e c t i v e l y ,  
fo r  T = 293, 313, and 363~ and fo r  g r a n u -  
l a t ed  c a p r o n  (b) (curves  1 ,2 ,  and 3, r e s p e c -  
t i v e l y ,  fo r  T = 363, 313, and 293~ as  a 
funct ion  of t h e i r  m o i s t u r e  con ten t  u (~), a s  
we l l  as  the  a m  of the  f i l t e r  p a p e r  as  a func -  
t ion of the  t e m p e r a t u r e  fo r  a m o i s t u r e  c o n -  
tent  of u = 0.05 k g / k g  (curve  1, the  a u t h o r s '  
data)  and 0.1 k g / k g  (curve  2, the  d a t a  f r o m  
[15]) (c). 

We can t h e r e f o r e  p r o v i d e  f o r  un ique ly  de f ined  c o n d i -  
t ions  of m a s s  t r a n s f e r  in a d r o s s  - s t a n d a r d  s y s t e m  when 
the  s y s t e m  is  c on t a c t  u n d e r  i s o t h e r m a l  c o n d i t i o n s .  If the  
p r o c e s s  p r o c e e d s  wi th  i n t e n s i t i e s  not  too g r e a t  - w h e n  the 
s p e c i f i c - p r e s s u r e  g r a d i e n t  is  s m a l l  and can  be  n e g l e c t e d  
- i t  p r o v e d  p o s s i b l e  to e m p l o y  the a b o v e - i n d i c a t e d  me thod  
of d e t e r m i n i n g  the d i f fus ion  c o e f f i c i e n t  fo r  the  bound m a t e -  
r i a l .  H e r e  we would poin t  out tha t  the  t r a n s f e r  of  m a s s  b e -  
tween  the  d r o s s  and the a d s o r b e n t  (the c o n t r o l  s t a n d a r d )  
wi thout  p r e l i m i n a r y  h e a t i n g  of the  l a t t e r ,  a s  shown e x p e r i -  
m e n t a l l y ,  p r o c e e d s  at  a r e l a t i v e l y  low i n t e n s i t y  [13]. 

As r e g a r d s  a s y s t e m  c o n s i s t i n g  of a t h e r m o p l a s t i c  
m a t e r i a l  (SK-1 d r o s s )  and the c o n t r o l  s t a n d a r d ,  we found 
the  o p t i m u m  g e o m e t r i c  b e a k e r  d i m e n s i o n s  to  be a d i a m e t e r  
of 25 m m  and h = 110 ram.  The l a t t e r  m u s t  be  d e s i g n e d  in 
a d e m o u n t a b l e  c o n f i g u r a t i o n  in the  l ong i tud ina l  p l ane  of the  
c y l i n d e r .  The s p e c i m e n s  w e r e  f i r s t  p o u r e d  out in the  f o r m  
of  c y l i n d e r s  25 m m  d i a m e t e r  and h = 55 ram,  wi th  v a r i o u s  
i n i t i a l  p a r a f f i n  m a s s  c o n t e n t s .  F i l t e r  p a p e r  was  u s e d  as  
the  c o n t r o l  s t a n d a r d .  D e t e r m i n a t i o n  of the  b o u n d a r y ,  m i d d l e ,  
and end l a y e r s  in t h e s e  s p e c i m e n s  p r e s e n t e d  no d i f f i c u l t i e s ,  
s i n c e  the  m a t e r i a l s  at  t h e s e  he a t i ng  t e m p e r a t u r e s  cut  e a s i l y .  

F i g u r e  l a  s h o w s  the  d i f fus ion  c o e f f i c i e n t  for  the  m o i s -  
t u r e  in a c h a r g e  of  g r a n u l a t e d  p o l y s t y r e n e  as  a funct ion  of 
the  m a t e r i a l ' s  m o i s t u r e  con ten t  and t e m p e r a t u r e .  As fo l lows 
f r o m  the  f i g u r e ,  the  c u r v e s  exh ib i t  e x t r e m a  n e a r  u = 0.25%. 

As a mode l  of a c o l l o i d a l  m a t e r i a l  we can  use  one 
with  n u m e r o u s  m i e r o p o r e s  of m o l e c u l a r  d i m e n s i o n s ,  which  
is a c t u a l l y  c h a r a c t e r i s t i c  of a wide  r a n g e  of p o l y m e r  g r a n u -  
l a t e s  c o n s i s t i n g  of h i g h - o r d e r  p o l y m e r  cha in s  [1, 14] .  In 
th i s  connec t ion ,  the  n a t u r e  of  the  change  in a m in the  c h a r g e  
of g r a n u l a t e d  p o l y s t y r e n e  m u s t  be  r e c o g n i z e d  as  v a l i d .  

The n a t u r e  of the  r e l a t i o n s h i p  a m = f0a, T) in a c h a r g e  
of g r a n u l a t e d  e a p r o n  (Fig .  lb)  has  a f o r m  tha t  is  t y p i c a l  fo r  
c o l l o i d a 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 .  The s ingxda r  po in t  on 

the  c u r v e s  c o r r e s p o n d s  to the  i n s t an t  at  which  the i n t e r n a l  m i c r o s t r u c t u r e  of the  p o l y m e r  is  s a t u r a t e d  wi th  
m o i s t u r e .  

M a s s  t r a n s f e r  t a k e s  p l a c e  not  only  in the  c o m p l e x  q u a s i c a p i l l a r y  g r a n u l a t e  s y s t e m ,  but  (with an i n -  
c r e a s e  in the  m a t e r i a l ' s  m o i s t u r e  content)  in the m a n n e r  of s e l e c t i v e  d i f fus ion ,  which  g o v e r n s  the  c h a r a c t e r -  
i s t i c  r e d u c t i o n  in a m . 

On the  b a s i s  of the  me thod  d e v e l o p e d  in [8] f o r  the  g e n e r a l i z a t i o n  of the  e x p e r i m e n t a l l y  d e r i v e d  d a t a  
on the  m o i s t u r e - d i f f u s i o n  c o e f f i c i e n t s  a m we c o n s t r u c t e d  d e r i v a t i v e  c u r v e s  which  e n a b l e d  us  s u c c e s s i v e l y  
to f ind func t iona l  r e l a t i o n s h i p s  of the  f o r m  

I/am=f(u, T); ao/am=~(U--Uex); ao--f(T) 

and f r o m  t h e s e  d e r i v e  g e n e r a l i z e d  e m p i r i c a l  r e l a t i o n s h i p s  of the  f o r m  

a~ = 1 + k ( u - - U e x  ) (3) 
a~ 

fo r  r a n g e s  of v a r i a t i o n  in m o i s t u r e  con ten t  in the  p o l y s t y r e n e  0.27 -< u -< 0.40% and in g r a n u l a t e d  c a p r o n  
2.5 -< u -< 4.50%, which  a r e  of  p r a c t i c a l  va lue .  

The  quan t i t y  a 0 c o r r e s p o n d s  to  the  va lue  of a m when u = Uex , w h e r e  Ue• is  the  m o i s t u r e  n e a r  the  
e x t r e m u m  on the  c u r v e s  a m = f(u, T),  equal  to  0.27 and 2.5%, r e s p e c t i v e l y ,  fo r  p o l y s t y r e n e  and g r a n u l a t e d  
cap ron .  
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Fig .  2. The d i f fus ion  c o e f f i c i e n t  a m (m2/h) f o r  i n -  
d u s t r i a l  p a r a f f i n  in f i l t e r  p a p e r  as  a func t ion  of i t s  
m a s s  conten t  u (%) (a) and of the  d r o s s  m a s s  c o n -  
t en t  u (%) (b): 1) T = 333~ 2) 363~ 3) 393~ 

The quan t i ty  a o is  a h m c t i o n  e x c l u s i v e l y  of the  
m a t e r i a l  p r o p e r t i e s  and of the  a b s o l u t e  t e m p e r a t u r e :  

a o = m . (4) 

The c o n s t a n t s  in (3) and (4) f o r  the  p o l y s t y r e n e  a r e  
equal  to: k = - 9 . 3 ;  m = 7 .6 .  105; n = 20; and fo r  the  
c a p ron :  k = - 0 . 5 2 ;  m = 1.58.10T; n = 4. 

F i g u r e  2b shows  the e x p e r i m e n t a l  r e s u l t s  
f r o m  the  d e t e r m i n a t i o n  of the  d i f fus ion  c o e f f i c i e n t  fo r  
i n d u s t r i a l  p a r a f f i n  in the  SK-1  d r o s s  ( s t ea t i t e ) .  In 
the  r e l a t i v e l y  wide  r a n g e  of d r o s s  m a s s  con ten t  the  
r e l a t i o n s h i p  a m = f(u, T) p r o v e d  to be l i n e a r ,  thus  
enab l ing  us  to ob ta in  a g e n e r a l i z e d  e m p i r i c a l  r e l a -  
t i o n s h i p  

a~ ~- ku + n T - -  0.7, (5) 

in which  k and n a r e  e m p i r i c a l  c o e f f i c i e n t s ,  r e s p e c -  
t i v e l y ,  equa l  to 0.0087 and 0.0018. The  f o r m u l a  is  
v a l i d  fo r  9 --< u -< 17% and 335 < T -< 400~ 

This  s e r i e s  of e x p e r i m e n t s  a l so  enab led  us  to f ind a n u m b e r  of o t h e r  m a s s  c o e f f i c i e n t s  fo r  m a t e -  
r i a l s  of p r a c t i c a l  s i g n i f i c a n c e .  

F i g u r e  l c  shows  the  r e l a t i o n s h i p  fo r  the  m o i s t u r e - d i f f u s i o n  coe f f i c i en t  a m in the  c a s e  of f i l t e r  p a p e r  
wi th  a s p e c i f i c  m o i s t u r e  con ten t  of u = 0.05 k g / k g  o v e r  a wide  t e m p e r a t u r e  r a n g e  (293 -< T <- 370~ It 
should  be  po in t ed  out h e r e  tha t  the  c o m p a r i s o n  of p u b l i s h e d  da ta  wi th  r e s p e c t  to  a m  for  f i l t e r  p a p e r  in the  
r a n g e  0.1 <- u - 0.3 and 293 - T -< 333 [15] wi th  our  da t a  showed e x c e l l e n t  a g r e e m e n t  f r o m  the s t a ndpo in t  of 
the  p h y s i c s  of the  p r o c e s s .  

F i g u r e  2a shows  the g r a p h i c a l  r e l a t i o n s h i p  b e t w e e n  the  p a r a f f i n  d i f fus ion  c o e f f i c i e n t  in f i l t e r  p a p e r  in 
the  f o r m  a m = f(u, T). In t h i s  c a s e  we find a s t r o n g  r e l a t i o n s h i p  be tw e e n  a m and the a b s o l u t e  t e m p e r a t u r e  
of the  m a t e r i a l ,  t h i s  r e l a t i o n s h i p  r e f l e c t i n g  the s i g n i f i c a n t  change  in the  v i s c o s i t y  p r o p e r t i e s  of the  i n d u s -  
t r i a l  p a r a f f i n  wi th  a change  in the  t e m p e r a t u r e  of the  l a t t e r .  

We know of no da ta  in the  l i t e r a t u r e  on the m o i s t u r e - d i f f u s i o n  c oe f f i c i e n t s  in i n d u s t r i a l  c l o th s  u s e d  
in the  p a p e r  i n d u s t r y .  N e v e r t h e l e s s ,  fo r  mean ing fu l  c a l c u l a t i o n s  of the  r a p i d  p r o c e s s e s  of c o n t a c t  h e a t  and 
m a s s  t r a n s f e r  in a c l o t h - p a p e r  s y s t e m  the knowledge  of t h e s e  c o e f f i c i e n t s  is  v i t a l  [16]. 

E x p e r i m e n t s  to d e t e r m i n e  a m w e r e  conduc ted  wi th  v a r i o u s  t ypes  of c lo ths  u s e d  e x t e n s i v e l y  in a c t u a l  
p r a c t i c e :  co t ton  t e r r y  c lo th  wi th  y = 2440 g / m  2 and wool  wi th  y = 1840 g / m  2. F r o m  an e x p e r i m e n t a l  s t a n d -  
po in t ,  in th i s  c a s e  it p r o v e d  m o r e  conven ien t  to u s e  the  d e m o u n t a b l e  m e a s u r i n g  c y l i n d e r  c o n s i s t i n g  of two 
equal  p a r t s  c o n n e c t e d  by  a s p e c i a l  t h r e a d e d  s l e e v e  ( F ig .  4b).  We thus  avo id  the  s u b s t a n t i a l  e r r o r s  in d e -  
t e r m i n i n g  the amoun t s  of m o i s t u r e  mov ing  t h rough  the con tac t  a r e a  of the  t e s t  m a t e r i a l s .  The u s e  of d e -  
moun tab l e  c y l i n d e r s  of  a l igh t  m e t a l  p e r m i t s  the  d i r e c t  d e t e r m i n a t i o n  of the  m a s s  in each  ha l f  wi th  an a n a -  
l y t i c a l  b a l a n c e .  

As b e f o r e ,  the  e x p e r i m e n t s  w e r e  c a r r i e d  out in a w a t e r  u l t r a t h e r m o s t a t  at  t e m p e r a t u r e s  of t = 50 and 
90~ The d u r a t i o n  of  the  e x p e r i m e n t  du r ing  which  the  m o i s t u r e  con ten t  at  the  ends  r e m a i n s  c o n s t a n t  was  
d e t e r m i n e d  in p r e l i m i n a r y  t e s t s  and,  depend ing  on the  i n i t i a l  m o i s t u r e  con ten t  and t e m p e r a t u r e ,  c a m e  to 
T = 0 .5-4  h.  

The m o i s t u r e  conten t  of the  c lo th s  b e i n g  t e s t e d  was  l e s s  in each  of the  e x p e r i m e n t s  than  the m a x i m u m  
h y g r o s c o p i c  v a l u e s .  

The i n i t i a l  m o i s t u r e  con ten t  of  the  c o n t r o l  s t a n d a r d  (the f i l t e r  pape r )  v a r i e d  f r o m  5 to 7%, depend ing  
on the p a r a m e t e r s  of the  a m b i e n t  m e d i u m  (Cpm , t in ) .  The e x p e r i m e n t a l  r e s u l t s  a r e  shown in F i g s .  3 and 4. 

As we can  s e e  f r o m  the  c u r v e s ,  the  d i f fus ion  coe f f i c i en t  a m as  a funct ion of m o i s t u r e  con ten t  fo r  the  
two types  of c lo ths  a r e  s i m i l a r  and c h a r a c t e r i z e d  by  the e x i s t e n c e  of a m a x i m u m  which  exh ib i t s  a t e n d e n c y  
to sh i f t  s l i g h t l y  t o w a r d  the  l o w e r  m o i s t u r e  con ten t s  wi th  a r i s e  in t e m p e r a t u r e .  
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Fig. 3. The moisture-diffusion coefficient am(m2/h) in cotton cloth as a func- 
tion of its moisture  content u (kg/kg): 1) T =291~ 2) 323~ 3) 363~ 

Fig. 4. Moisture-diffusion coefficient am (m2/h) in wool as a function of its 
moisture  content u (kg/kg) (a) (curve 1, 291~ curve 2, 323~ curve 3, 363~ 
and the measur ing cyl inder  for the determination of a m (b) (I, cover;  II, 
cy!inder; III, sleeve; IV, rubber  spacers) .  

This type of curve can be explained by analyzing the physicochemical  proper t ies  of the fibers in the 
test  mater ia ls ,  since it is these which determine the manner  in which the moisture  is bound to the cloths, 
and also the s t r u c t u r a l - m e c h a n i c a l  features of the la t ter .  

Cotton and wool are natural  fibers.  In t e rms  of their  physieochemical  s t ruc ture ,  they are  amorphous 
- c r y s t a l l i ne  mater ia ls .  According to the concepts of cohesive s t ruc ture  in f iber mater ia ls ,  these are  made 
up of segments (micelles) formed by clusters  of molecules of var ious dimensions and degrees of c r y s t a l -  
linity, linked to each other by common molecular  chains. 

An industrial f iber represents  a c lus ter  of e lementary fibers.  Cotton and wool fibers can be t reated 
as a porous medium exhibiting a t remendous surface area.  In cotton fibers,  for example, the pore volume 
makes up 35-40% of the fiber volume [17], while the magnitude of the inside surface of a wool f iber is ap-  
proximately 10 ~ cm 2 per  1 g of wool [18]. The substantial magnitude of the inside surface of natural  f ibers 
governs their  high adsorptivity of moisture  which, in contact with f ibers ,  f i rs t  of all, penetrates  into the 
spaces between the crysta l l i tes  (micelles), producing molecular  swelling, and the mois ture  then enters into 
some interaction with the mieelles themselves .  

The t r ans fe r  of mass between the cloth and the control standard resul ts  f rom two processes  - mois -  
ture adsorption by the fibers and moisture diffusion into the depth of the cloth, resul t ing f rom the difference 
between the part ial  vapor  p r e s su re s  of the cloth and the standard.  The diffusion of mass in the pores is a 
substantially s lower  stage of the process  than the actual adsorption occurr ing  at the contact surface  of the 
cloth and governs the kinetics of the p rocess .  In the general  case,  moisture  diffusion in a cloth can proceed 
as follows: through the pore space which is governed by the fabric s t ructure ;  along the pore sur faces ;  and 
through the very  fibers of the cloth, exhibiting high hygroscopici ty .  The molecular  mean free path of the 
water  vapor  at s tandard ba romet r i c  p re s su re  and normal  t empera tu re  for  the cloths is of the o rde r  of 10 -5 

e m .  

We used the Dumanskii [19, 20] method to determine the pore d iameters  for  cotton and wool cloths; 
this method is based on the fact that the liquid distribution through the height of a pore sys tem drawing in 
moisture  f rom any type of vessel  depends on the number of capi l lar ies  which make up this sys tem,  and on 
the radii of these capi l lar ies ,  which are  of the o rder  of 10 -3 cm. Consequently, we can assume normal  
vapor  diffusion through the cloth. 

We know [1] that with diffusion t r ans fe r  in the hygroscopic  range of moisture  contents under i so ther -  
mal conditions, the diffusion coefficient as a function of the mois ture  content can be determined by {aq~/~U)T 
which is proport ional  to the slope of the tangent to the sorption isotherms of the mater ia ls .  

174 



Analys i s  of the sorp t ion  i s o t h e r m s  for  cotton and wool [15, 18] r evea led  that they exhibi t  the S-shaped 
fo rm typica l  of col loida!  c a p i l l a r y - p o r o u s  bod ies .  The in i t ia l  i s o t h e r m  segment  exhibi ts  the convexity of the 
curve  toward the m o i s t u r e - c o n t e n t  axis  that  is  c h a r a c t e r i s t i c  of monomolecu la r  adsorp t ion ,  and the quanti ty 
(a~o/aU)T , p ropor t iona l  to the s lope of the tangent to the sorp t ion  i s o t h e r m  of the m a t e r i a l ,  i n c r e a s e s  with 
an i n c r e a s e  in u. 

Accord ing  to [1], the t r a n s f e r  of ma t t e r  (by vapor  diffusion for  the most  part)  co r r e sponds  in F igs .  
3 and 4 to the range of mo i s tu re  contents  under  cons idera t ion ,  and as a r e s u l t  a m i n c r e a s e s  with a r i s e  in 
u to some maximum.  Fo r  cotton cloth the l a t t e r  is nea r  the moi s tu re  content u = 0.03-0.04 kg /kg ,  which is 
a l so  in ag reemen t  wi th the  ind i rec t  data of [17] for  ce l lu lose  f ibe r s  (cotton). Wool exhibi ts  a h igher  s o r p -  
tion capaci ty  than cotton. The bound m a t e r i a l  in wool pene t r a t e s  not only into the spaces  between the c r y s -  
t a l l i t e s ,  but into the c r y s t a l l i t e s  t hemse lves  [18, 21]. It is p robably  by means of these  fea tures  of wool 
f ibe r s  that  we cad explain  the s l ight  shif t  in the maximum on the a m = f(u, T) curves  in F ig .4  toward m o i s -  
tu re  contents h igher  than in cotton cloth.  

At mo i s tu re  contents app rox ima te ly  co r re spond ing  to po lymolecu l a r  adsorp t ion  the sorp t ion  i so the rms  
for  wool and cotton a r e  convex to the axis  of o rd ina tes  (the moi s tu re  content of the a i r ) .  The quantity (a~p 
/au) T d imin i shes  with a f u r t he r  r i s e  in u. The subsequent  range  of mois tu re  contents in which the f rac t ion  
of m a t t e r  t r a n s p o r t e d  in the fo rm of l iquid i n c r e a s e s  c o r r e s p o n d s  to this phenomenon in F igs .  3 and 4. The 
coeff ic ient  a m d imin i shes  With an i n c r e a s e  in u. 

Expe r imen ta l  data on moi s tu re -d i f fus ion  coeff ic ients  in indus t r ia l  cloths we re  p r o c e s s e d  accord ing  
to a method d e s c r i b e d  in [8] for  a range of va r i a t ion  u = 0.05-0.15 kg /kg  of cloth moi s tu re  content.  

As a r e s u l t  of this  p rocedu re ,  we der ived  fo rmulas  in the fo rm of (3), in which, for  the case  under  
cons ide ra t ion ,  Uex = 0.05. 

The coeff ic ient  a 0 as a function of t e m p e r a t u r e  has the fo rm 

1 7 '  n 

F o r  cotton cloth the constants  in (3) and (4') a r e  equal to k = 36.2; m = 0.725 �9 10-G; n = 15; and for  wool they 
a r e  equal to k = 45; m = 1.12.10-6;  n = ]5.  

It should be pointed out in conclus ion that these  values  fo r  the coeff ic ient  n in (4) and (4') apparen t ly  
r e f l ec t  the phys icochemiea l  and s t r u c t u r a l - m e c h a n i c a l  f ea tu res  of the m a t e r i a l s  being inves t iga ted ,  and in 
analogy with the data in [81, in f i r s t  approximat ion ,  can be extended to o ther  s i m i l a r  m a t e r i a l s .  

~m 
D 

M s 

qm 
T 

II O, u b 

~ P  
~ u  

N O T A T I O N  

is the mass -d i f fu s ion  coefficient;  
is the mass -d i f fu s ion  coeff ic ient  governed by the v a p o r - p r e s s u r e  gradient ;  
is the quantity of m a t t e r  moved during the t ime  7 p e r  unit a r e a  of contact  between the tes t  m a t e -  
r i a l  and the cont ro l  s tandard ;  
is the mass  flux densi ty;  
is the absolute  t e m p e r a t u r e ;  
a r e ,  r e spec t i ve ly ,  the mass  content of the ma te r i a l ,  in i t ia l ly  and at the boundary;  
is the dens i ty  of the d ry  ma te r i a l ;  
is the v a p o r - p r e s s u r e  gradient ;  
is the g rad ien t  of the spec i f ic  m a s s  content.  
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