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In [1-4] the authors  have published the r e su l t s  of an expe r imen ta l  study concerning the radia t ive  
--conductive heat  t r a n s m i s s i o n  through plane l aye r s  of wa t e r  and e leven dif ferent  organic  liquids (saturated 
hyd roca rbons ,  toIuene,  benzene,  and alcohols) .  That  study had two basic  object ives .  

The f i r s t  purpose  was to e s t ima te  the radia t ive  component  of the t h e r m a I  conductivity of these Iiquids. 
This  p rob lem was solved by m e a s u r i n g  the t h e r m a l  conductivity of spec imens  of var ious  th icknesses  (1.2 
to 6 .0ram) accord ing  to the method of a plane layer .  

These  m e a s u r e m e n t s ,  p e r f o r m e d  on s e v e r a l  liquids t rans lucen t  to in f ra red  radia t ion (toluene, ben-  
zene,  and sa tu ra ted  hydrocarbons) ,  have revea led  that  the t h e r m a l  conductivity is a monotonic function of 
the spec imen  th ickness ,  making it feas ib le  to e s t ima te  the magnitude of the radia t ive  component  of the 
effect ive  t h e r m a l  conductivity.  F o r  s emi t r ans lucen t  liquids under  our  t es t  conditions,  the radia t ive  c o m -  
ponent  was 3 .7-7.6% of the total  a t  293~ F o r  wa t e r  and a lcohols ,  which s t rongly  abso rb  in f ra red  r a d i a -  
tion, this component  of t h e r m a l  conductivity was negligibly smal l .  

Our r e su l t s  for  l aye r s  5 m m  in th ickness  ag ree  c l0se ly  with the data obtained by G. Schodel and 
U. Grigul I  [5]. M e a s u r e m e n t s  on thinner  l aye r s  were  not made by those authors .  

The second purpose  of our  study was to de te rmine  the t e m p e r a t u r e  field of a liquid layer .  This  was  
done by the i n t e r f e r o m e t e r  method.  It was  thus poss ib le  to s imul taneous ly  ensure  convec t ion less  condi-  
t ions,  to obse rve  the t e m p e r a t u r e  dis t r ibut ion,  and to de te rmine  the t e m p e r a t u r e  d i f ference  between the 
boundar ies  of a liquid layer :  

mA AT--  
dn"  

~ - -  (1) 
dT 

The i n t e r f e r o g r a m s  were  plotted on a model  IAB-451 ins t rument  which had been modif ied into a d i f -  
f rac t ion  i n t e r f e r o m e t e r  with a model  LG-75 optical  quantum gene ra to r  as  the light source .  

The opt ical  s y s t e m  of this IAB-451 ins t rumen t  r e co rds  beam deflect ions not l a r g e r  than ~12' .  The 
given l iquids,  however ,  a r e  known to be opt ical ly ve ry  nonhomogeneous and, t he re fo re ,  the beam de f l ec -  
tion exceeded this l imi t  in m o s t  of our tes t s .  

In view of th is ,  producing an in te r fe rence  pa t t e rn  requi red  the use of opt ical  wedges fo r  par t i a l ly  
compensa t ing  the beam deflection. Under such conditions the in t e r fe rence  pa t t e rn  r e p r e s e n t e d  a s u p e r -  
posi t ion of two in t e r f e rence  fields: one due to the nonl inear  t e m p e r a t u r e  d is t r ibut ion in the s emi t r ans lucen t  
liquid, the other  due to the l inea r  field of the opt ical  wedge. 

F o r  the calcula t ion of AT according  to Eq. (1), the total  number  of in te r fe rence  f r inges  was found as  
the sum of the f r inges  on the i n t e r f e r o g r a m  and the f r inges  compensa ted  by the optical  wedge. 
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TABLE 1. T e m p e r a t u r e  Distr ibut ion in Liquid L a y e r s  5 m m  Th ick  

O~Ty--Tt 
Sub- ~r, 
s t ance  *C Y 

0,1 0,2 0,4 0,6 0,8 0,9 1,0 

Toluene 

Hcxane 

Octane 

2,80 
4,70 
2.84 
4,50 
3,24 
5,10 

0,30 
0,55 
0,32 
0,54 
0,39 
0,57 

0,61 
1,03 
0,65 
1,04 
0,75 
1,12 

t,18 
1,96 
1,21 
1,90 
1,40 
2,10 

1,72 
2,88 
1,74 
2,70 
2,02 
3,08 

2,25 
3,73 
2,26 
3,52 
2,58 
4,02 

2,50 
4,16 
2,52 
3,95 
2,9 
4,55 

2.80 
4,70 
2,84 
4,50 
3,24 
5,10 

In plotting the t e m p e r a t u r e  d is t r ibut ion in a l aye r  of a s emi t r ans lucen t  med ium,  however ,  we incur red  
some e r r o r .  Namely ,  we r ega rded  the optical  wedge as m e r e l y  compensat ing a pa r t  of the in te r fe rence  
f r inges  without affect ing the i r  dis tr ibut ion.  Actual ly,  however ,  the dis t r ibut ion of in te r fe rence  f r inges  
m u s t  be de te rmined  as  the sum of the in t e r fe rence  fields of the tes ted  spec imen wedge and of the optical  
wedge. In such a plot,  the qual i ta t ive pa t te rn  of the t e m p e r a t u r e  d is t r ibut ion in toluene,  hexane,  and octane 
l a y e r s  shown in [1-4] would not change. The t e m p e r a t u r e  dis t r ibut ion cu rves ,  on the other  hand, deviate 

r 
f rom a s t ra igh t  line much  less .  Adjusted data per ta in ing  to t e m p e r a t u r e  f ields in toluene, hexane, and 
octane l aye r s  a re  given in Table  1. F r o m  these  data one can eas i ly  plot the t e m p e r a t u r e  dis t r ibut ion in 
l a y e r s  of the r e spec t ive  liquids. 
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In 

N O T A T I O N  

is the t e m p e r a t u r e  d i f ference  between the l aye r  boundaries;  
is the t e m p e r a t u r e  of the cold plate;  
is the t e m p e r a t u r e  at any point; 
is the th ickness  of a liquid layer ;  
is the d imens ion less  length coordinate ;  
is the length of beam path through a liquid layer ;  
is the wavelength of the light; 
is the t e m p e r a t u r e  coeff ic ient  of the r e f r ac t ive  index; 
is the number  of in te r fe rence  f r inges .  
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