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A s t a t i s t i c a l  m i x t u r e  is  a s y s t e m  of two o r  m o r e  
components ,  the  e l e m e n t s  of  which m a y  have  i r r e g u -  
l a r  f o r m s  and be  r a n d o m l y  d i s t r i b u t e d  in the  s y s t e m .  
On the a s s u m p t i o n  tha t  the  vo lumes  of the  components  
do not d i f f e r  much,  Ode levsk i i  has  sugges ted  a r e l a -  
t ion connec t ing  the e f fec t ive  g e n e r a l i z e d  conduct ion 
( the rmal  conduct iv i ty ,  e l e c t r i c a l  conduct iv i ty ,  d i e l e c -  
t r i c  constant ,  m a g n e t i c  p e r m e a b i l i t y )  with the  conduc-  
t i v i t i e s  of the  componen t s  and t h e i r  concen t r a t i ons  [1]. 
In p a r t i c u l a r ,  fo r  a s y s t e m  c o n s i s t i n g  of  two c o m p o -  
nen ts  with t h e r m a l  eondue t iv i t i e s  X l and X 2 and p o r o s i t y  
p = V2/V , O d e l e v s k i i ' s  equat ion t a k e s  the  f o r m  

k _ (2- -3p)+~(3p- -1)  + 

(1) 
+ I(2--3p) (3p--1)]2 , ~ 

where v = ~2/;~1; V~. is the volume of inclusions; V is 
total  volume of the system. 

Equation (1) has gone into a handbook and the spe- 
c ial ized l i te ra tu re  on thermophysical  propert ies of 
mater ia ls ,  and is recommended for  pract ica l  calcu- 
lations [2, 3]. However, invest igat ion of (1) for  va r -  
ious l im i t i ng  cases leads to confl ict ing resul ts.  

The fol lowing l im i t i ng  conversions 

p=O, p=l ,  .~=1 

r educe  (1) to c o r r e c t  and obvious r e l a t i o n s .  We shal l  
examine  a sol id  po rous  body unde r  condi t ions  when 
t h e r e  a r e  p r a c t i c a l l y  no t r a n s f e r  p r o c e s s e s  in the  
p o r e s  (high vacuum,  low t e m p e r a t u r e ) ,  i . e . ,  X2 = 0 
o r  v = 0. Then (1) t a k e s  the  fo rm 

~/~, = I - -  l.Sp. (2) 

Equat ion (2) has  l o s t  i t s  p h y s i c a l  meaning ,  s ince ,  when 
p = 1 / 1 . 5  --- 0 .66,  the  t h e r m a l  conduct iv i ty  of  the  s y s -  
t e m  b e c o m e s  zero ,  whi le  when p > 0.66 i t  b e c o m e s  
nega t ive ,  which c o n t r a d i c t s  the  second  law of  t h e r m o -  
d y n a m i c s .  This  l e a d s  us to  conclude  tha t  Eq. (1) i s  
not t r ue  fo r  s t a t i s t i c a l  m i x t u r e s ,  and cannot  be r e c o m -  
mended  for  p r a c t i c a l  c a l c u l a t i ons  o v e r  a wide range  
of  v a r i a t i o n s  of v and p. 
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