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On the basis of an earlier investigation [2], it is noted that, in the 
presence in a gas mixture of chemical reactions proceeding at a 
finite rate, the effective thermal conductivity is not only a function 
of temperature and pressure (as pointed out in [3]) but also a function 
of the coordinates, It is concluded that the experimental data ob- 
tained for a certain measuring-tube geometry are conditional and 
may differ substantially from those obtained for another geometry. 

In many p r ac t i c a l  p rob l ems ,  i t  is n e c e s s a r y  to 
de t e rmine  the t he rma l  conduct ivi ty  of r eac t ing  gas 
mix tu re s  [3]. 

In the p r e s e n c e  of chemica l  r eac t ions  p roceed ing  
at a f in i te  ra te ,  the effective t he rma l  conductivi ty is  
a funct ion not only of t e m p e r a t u r e  and p r e s s u r e  but  
a lso of the c o o r d i n a t e .  This  can be shown, in p a r -  
t i cu la r ,  with the methods of nonequ i l ib r ium t h e r m o -  
dynamics ,  as set  forth in [1, 2]. For  a t h r e e - c o m p o -  
nent  gas m ix tu r e  we obtain 

X eff= h~ / T~ [(c*2)2 + (c~)2 + 

ch (2y/d1) } (1) 
--I- (c~) ~ ch (d/dl) " 

The reduced  concen t ra t ion  c~ is found f rom the 
r e l a t ion  c~ = c lQn  + e2Q21 + c3Qal, while c~, cf ,  and 
the e l ements  of the m a t r i x  Qij are  de te rmined  f rom 
the expres s ions  obtained in [2]. 

The depth of pene t ra t ion ,  which in the f i r s t  ap-  
p rox imat ion  is p ropor t iona l  to the ra t io  of the diffu- 
s ion ra te  to the r e a c t i o n  ra te ,  can be found by the 
method desc r ibed  in [1]. 

The r e su l t s  of a ca lcu la t ion  of the t he rma l  con-  
duct ivi ty  in the wall  reg ion  for the mix tu re  2NO 2 
~__2NO + 02 at a p r e s s u r e  of 1 atm and a t e m p e r a t u r e  
of 600 ~ C are  given in the f igure.  It is c lear  f rom the 
graph that at a d i s tance  of up to 50 /~ f rom the wall 
the t h e r m a l  conduct ivi ty  va r i e s  hyperbo l ica l ly  f rom 
the "frozen" value to the value cor responding  to 
chemica l  equ i l ib r ium.  It is c l ea r  f rom express ion  
(1) that,  as the r eac t i on  ra te  dec rea se s ,  the r eg ion  
in which Xef t depends on the coordinates  i n c r e a s e s .  

Thus,  at iden t ica l  t e m p e r a t u r e s  and p r e s s u r e s  the 
effective t h e r m a l  conduct ivi ty  averaged over  the c ross  
sec t ion  of the ce l l  will be di f ferent  for d i f ferent  cel l  
d imens ions .  
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Var ia t ion  of the t he r ma l  conductivi ty 
in the wall region.  

There fo re ,  the data obtained for a p a r t i c u l a r  
m e a s u r i n g  tube geomet ry  are  condit ional  and may 
differ  by seve ra l  t imes  f rom those obtained for  an -  
other  tube geomet ry .  

For  the s a m e  reason ,  se r ious  diff icul t ies  a r i s e  
in connect ion with the use  of expe r imen ta l  values  of 
the t he r ma l  conduct ivi ty  in c r i t e r i a l  equat ions.  

NOTATION 

Xef f is the t he r ma l  conduct ivi ty  with account  for 
t r a n s p o r t  by o rd ina ry  heat  conduction and diffusion; 
T is the mean  t e m p e r a t u r e  over the c ross  sec t ion  of 
the cell; y is the coordinate  pe rpend icu la r  to the wall; 
d is the d is tance  between cel l  walls;  h is the enthalpy.  
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