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Resul t s  a r e  p resen ted  of an expe r imen ta l  study of the t h e r m a l  conductivity of heavy wate r  
using the plane ho r i zon t a l - l aye r  method over  the t e m p e r a t u r e  range 375-600~ at  p r e s s u r e s  
of 0.1-250 mPa .  These  a r e  the f i r s t  published heavy-wa te r  the rmal -conduc t iv i ty  values  
a t  p r e s s u r e s  above 100 mPa .  

Heavy -wa te r  vapor  has been studied much l e s s  thoroughly than no rma l  water  vapor .  Only three  studies 
have been p e r f o r m e d  in the h i g h - p r e s s u r e  range.  Vargaf t ik  and Oleshchuk [1] used the hea ted- f i l ament  method 
to p e r f o r m  m e a s u r e m e n t s  up to 24.5 m P a  p r e s s u r e  at  t e m p e r a t u r e s  to 500~ The region near  the sa tura t ion  
cu rve  a t  t e m p e r a t u r e s  to 330~ and p r e s s u r e s  to I2.5 m P a  was studied by Bur ry  e ta l . [2 ]  using the coaxia l -  
cyl inder  method. Studies a t  230-550~ and p r e s s u r e s  to 80 m P a  were  p e r f o r m e d  by T a r z i m a n o v  and Zainullin 
[3] by the coax ia l -cy l inder  method using an expe r imen ta l  appara tus  p rev ious ly  employed for  the study of the 
t h e r m a l  conductivity of wa te r  vapor .  

The development  of t he rm oene rge t i c s  r equ i re s  r e s e a r c h e r s  to study the the rmophys ica l  p rope r t i e s  of 
heavy wate r  at  high t e m p e r a t u r e s  and p r e s s u r e s .  For  this purpose  the authors  have pe r fo rmed  m e a s u r e m e n t s  
using the plane ho r i zon ta l - l aye r  method in exper imenta l  appara tus  p rev ious ly  used for study of the the rma l  
conductivity of normal  and heavy water  [4, 5]. 

Heavy wa te r  a t  a concentra t ion  of 99.75% was used in the exper iments .  The thermal -conduc t iv i ty  studies 
were  p e r f o r m e d  along i s o t h e r m s .  

A re la t ive ly  high (0.4-1.8~ t e m p e r a t u r e  change was c rea ted  ac ro s s  the layer  during the expe r imen t s ,  
which were  p e r f o r m e d  in a 0 .301 -mm gap. 

As is well  known, values of  the the rmal -condue t iv i ty  coefficient  obtained for  s e m i t r a n s p a r e n t  subs tances  
depend on the method of cons ider ing  rad ia t ive  heat  t r ans fe r .  In our calcula t ions ,  the co r rec t ion  for radia t ive  
heat  t r a n s f e r  was t r ea ted  in the s ame  manner  as in the case  of a t r a n s p a r e n t  medium,  using the S t e f a n - B o l t z -  
mann formula .  
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Fig. I. Thermal conductivity of 
heavy-water vapor (isobars). X, 
W / m .  ~ t, ~ 
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The emi s s iv i t y  of the radia t ing  su r f ace  was taken as 0.32, which was conf i rmed by control  exper imen t s  
p e r f o r m e d  at  a p r e s s u r e  of 0.1 mPa .  The resu l t s  of those exper iments  agree  well  with the data of [6]. 

The radia t ion  c o r r e c t i o n  c o m p r i s e d  up to 9%. 

The expe r imen ta l  r e s u l t s  were  used to cons t ruc t  curves  of t h e r m a l  conductivity as a function of 
t e m p e r a t u r e  for  va r ious  p r e s s u r e  values  (Fig. 1). 

Table  1 p r e sen t s  the expe r imen ta l  data on t h e r m a l  conductivity of heavy-wa te r  vapor .  

The a c c u r a c y  of the expe r imen ta l  data is es t imated  to be 2.22%. 

C o m p a r i s o n  of the p r e s e n t  data with the m e a s u r e m e n t s  of [1-3] shows good (within 1-3%) agreement .  

The the rma l -conduc t iv i ty  values  obtained demons t r a t e  that t he rma l  conductivity always i nc rea se s  with 
i n c r e a s e  in p r e s s u r e .  

N O T A T I O N  

t,  mean  vapor  t e m p e r a t u r e ;  At, t e m p e r a t u r e  d i f ference  a c r o s s  a vapor  l aye r ;  Qrad/Q,  co r r ec t ion  for 
rad ia t ive  hea t  t r a n s f e r ,  %; ?~, the rmal -conduc t iv i ty  coeff ic ient  with cons idera t ion  of all  co r rec t ions .  
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