
ABSTRACTS 

P(OILYTROPIC INFILTRATION OF AN INCOMPRESSIBLE 

LIQUID IN PORE COOLING 

V. I. Voronin and V. V. Shitov UDC 536.242 

The  t e m p e r a t u r e  is  a func t ion  of t he  p r e s s u r e  a lone ,  and the  i n t e g r a l  of the  e n e r g y  equa t ion  t a k e s  the  
fo l lowing  f o r m  of t w o - d i m e n s i o n a l  s t e a d y - s t a t e  hea t  t r a n s f e r  on p o r e  coo l ing  when the  i n f i l t r a t i o n  i s  s u b -  
j e e t  to  D ' A r c y ' s  law and  the  b o u n d a r i e s  of t he  i n f i [ t r a t i o n  r e g i o n  a r e  i s o t h e r m a l  and s i m u l t a n e o u s l y  i s o -  

b a r i c :  

tt(r) dT Cp r + c ,  (1) 
a 9 d P  X 

w h e r e  ~, 0, Cp a r e  r e s p e c t i v e l y  t he  d y n a m i c  v i s c o s i t y  and d e n s i t y ,  and  s p e c i f i c  h e a t  of t he  coo lan t ,  T i s  
t e m p e r a t u r e ,  P is  p r e s s u r e ,  ~ is  the  p e r m e a b i l i t y  of the  p o r o u s  m e d i u m ,  k i s  t he  e f f ec t i ve  t h e r m a l  con -  
duc t iv i t y ,  and c is  a c o n s t a n t  of  i n t e g r a t i o n .  As  one has  to  d e t e r m i n e  c f r o m  the  b o u n d a r y  cond i t ions  in 
o r d e r  to s o l v e  (1) v i a  a t r a n s c e n d e n t a l  r e l a t i o n s h i p ,  i t  is  of i n t e r e s t  to  e x a m i n e  the  r e g i o n  of p o s s i b l e  v a l u e s  
fo r  c, which  c o n s i d e r a b l y  f a c i l i t a t e s  f ind ing  the  e x a c t  v a l u e s .  

We c o n s i d e r  the  i n f i l t r a t i o n  of an i n c o m p r e s s i b l e  l iqu id  w h o s e  v i s c o s i t y  v a r i a t i o n  is  

.a(7) = ,~o (-L~~ '~ . (2) 

We s u b s t i t u t e  (2) in to  (1) and p e r f o r m  s o m e  s i m p l e  s t e p s  to ge t  the  p o l y t r o p e  fo r  the  i n f i l t r a t i o n :  

H e r e  

j ' dz (3) 
II : z" (1 --  z) 

T c'~gCp 
z = - - ;  I I = P k c  m', k ~  - -  ; m ~ O .  

c ,Lto)~T~'* 

The  fo l lowing  r e s u l t s  a r e  o b t a i n e d  f r o m  th i s  p o l y t r o p e :  

1. T h e  c a l c u l a t e d  p r e s s u r e  d i f f e r e n c e  be tw e e n  the  input  and output  fo r  f ixed  t e m p e r a t u r e s  at  t h o s e  
po in t s  is  m o n o t o n i c a l l y  d e p e n d e n t  on c fo r  any  m .  

2. The  b r a n c h e s  of t he  i n f i l t r a t i o n  p o l y t r o p e  de f ined  fo r  0 < z - 1 c o r r e s p o n d  to p o r e  hea t i ng ;  p o r e  

coo l ing  c o r r e s p o n d s  to the  o t h e r  two b r a n c h e s  - - ~  < z < 0 and 1 < z < ~ .  

3. In p o r e  coo l ing  one can  d i s t i n g u i s h  zones  of n o m i n a l l y  weak  and s t r o n g  i n f i l t r a t i o n  and ob ta in  a 
c r i t e r i o n  tha t  e n a b l e s  one to  u s e  t he  g iven  p r e s s u r e  d i f f e r e n c e  b e t w e e n  input  and  output  to d e t e r m i n e  the  

i n f i l t r a t i o n  zone  and a l s o  the  l i m i t s  to  z and h e n c e  c .  

A b s t r a c t  s u b m i t t e d  J a n u a r y  17, 1973. 
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THERMAL CONDUCTIVITY OF A LAYER WITH BOUNDARY 

CONDITIONS OF THE FIRST KIND 

S. N.  P e r e v e z e n t s e v  a n d  B .  I .  T a r a t o r i n  UDC 517.9:536.2 

An analytical solution is presented for the nonstat ionary three-d imensional  heat-conduction equation, 
when on the boundaries of the layer ,  the tempera tures ,  which a re  a rb i t r a ry  functions of the coordinates 
and time, a re  given. 

The solution is represented  in the form of a sum, each of the subsequent t e rms  of which is a higher 
derivat ive of a rb i t r a ry  functions, multiplied by the power of the instantaneous thickness of the layer .  

We consider two examples for the case in which the t empera tu res  at the boundaries of the layer  differ 
by a constant value. At f i rs t ,  the t empera tu re  of the surface  of a s t r ip  is Varied along the length according 
to the cubic--parabolic  law. In the second example, the sur faces  of the layer  a re  subjected to a burst  ac-  
cording to aquadra t ic - -parabol ic  law for the t i m e .  Here the solution is reduced to the zeroth initial con- 
dition, and curves are  given for the variat ion of t empera tu re  for different periods of the burst .  

Original ar t ic le  submitted January i9, 19727 
Abst rac t  submitted January 17, 1973. 

ISOTHERMAL TRANSPORT 

COLLOIDAL OBJECTS 

OF STEAM IN CAPILLARY-POROUS 

D. N .  O n c h u k o v ,  V. P .  O s t a p c h i k ,  UDC532.529.5 
a n d  V. G.  C h a r n y i  

The laws of t ranspor t  of water vapor through crushed and dried soil a re  investigated for different 
gradients of the part ial  p res su re ;  so far  these laws have been studied inadequately. Experiments showed 
that in the initial period a sorption of the s team by the mater ia l  occurs  simultaneously with its t r ans fe r  in 
the direct ion of smal le r  part ial  p re s su re .  

The resul ts  of the experiments a re  used for  computing the dependence of the flux density of s team 
inside the mater ia l  on the gradient of the part ial  p r e s s u r e  and on the gradient of the mois ture  content of 
the mater ia l ,  the distribution of the equilibrium humidity along the axis of the samples  (in the direct ion of 
flow of the steam), and the dependence of the coefficient of mass  t rans fe r  (steam conductivity) of the ma-  
ter ia l  on its humidity. 

Fur thermore ,  the dependence of the coefficient of molecular  flow of s team in the microcapi l la r ies  on 
the humidity of the mater ia l  is computed, f rom which the forms of coupling of mois ture  in the mater ia l  can 
be inferred.  

Original ar t ic le  submitted July 9, 1971; 
Abst rac t  submitted January  17,1973. 

NOTE ON OBTAINING OPTIMAL 

VULCANIZATION CONDITIONS 

A.  A.  R y a b i s ,  V. M. Z h u r a v l e v ,  UDC536.42 
a n d  G. P .  T i t o v  

In [1] the problem of finding the optimal thermal  reg ime for the vulcanization of rubber ar t ic les  s im-  
ulated by an infinite sheet was reduced to the solution of the boundary value problem for the Euler equation. 

1194 



The lat ter  is easily extended to the case  of other homogeneous bodies of c lass ica l  shape -- an infinite cy-  
l inder and a sphere.  

An analytic investigation of the pa r ame te r s  of the solution and cer tain associa ted functions with al-  
lowance for the specified range of variat ion of the physical  quantities yields the following conclusions.  

The region of variat ion of the pa r ame te r  h, determined by the i soper imet r ic  condition of the s tar t ing 
variat ional  problem, is bounded above (;~ < 0). The ra te  of variat ion of the optimal control at the initial 
moment  of t ime is g r ea t e r  than unity, the sur face  t empera tu re  of the sheet ~(0) increasing abruptly to a 
cer ta in  value; its ra te  of variat ion ~'(0) > 0 and close to its maximum value. 

If the function ~(Fo*) ~- 1, then it can only decrease  for all Fo >- Fo* , and the optimal values of $(Fo) 
cor respond  to the boundary of the permiss ib le  region of ext remals ,  f rom the point where the boundary joins 
the extremal  to the end of the interval on which the minimized functional is given. 

These es t imates  make it possible to construct  an algori thm for solving the boundary value problem on 
a computer  and to find the f i r s t  approximations for the i terat ive p rocess  of solving the corresponding Cauchy 
problems by the configuration method [2]. 

r = T(Fo) /T 0 
T 

To 

N O T A T I O N  

is the re la t ive  t empera tu re  at the edge of the sheet  at t ime Fo; 
is the t empera tu re  in ~ 
is the initial t empera tu re  of the sheet. 

1o V~ 
2. D. 
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Original ar t ic le  submitted July 29, 1971; 
Abs t rac t  submitted January  17, 1973. 
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