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Resul ts  a re  p re sen ted  on the t h e r m a l  conductivity of wa t e r  vapor  m e a s u r e d  by the p l a n a r - l a y e r  
method for  the range 375-600~C and p r e s s u r e s  of 0.1-250 m P a .  Resul t s  a r e  a lso  given on the 
t h e r m a l  conductivity of wa te r  vapor  above 1471 mPa .  

In 1964, the In ternat ional  Skeletal  Table  for  the t h e r m a l  conductivity of wa t e r  and wa te r  vapor  was adopted 
(IST-1964). This  table cove r s  p r e s s u r e s  up to 50 mPa .  

Development  p rospec t s  in t h e r m a l  power  engineer ing  involve r e s e a r c h  on the the rmophys ica l  p a r a m e t e r s  
of wa t e r  and s t eam at  high p r e s s u r e s  and t e m p e r a t u r e s .  

R e s e a r c h e s  have been published for  the region above 50 m P a ;  nonsta t ionary  t h e r m a l  conditions have been 
used  [1] to examine  wa te r  vapor  up to 660~C and 147.1 mPa .  Also ,  the p l a n a r - l a y e r  method has  been used [2] 
to examine the region 20-100 m P a  at  350-450~ A table of smoothed values  has  been published [3] for  the t h e r -  
m a l  conductivity of wa t e r  and s t e a m ,  which a re  der ived  f r o m  monotonic heat ing at  10-100 m P a  and 350-700~ 
Coaxial  cy l inders  have a lso  been used  [4] to examine  the t h e r m a l  conductivity of s t e a m  at  p r e s s u r e s  up to 100 
m P a .  Vargaf t ik  e t  al. [5, 6] have examined  s t eam up to 900~ A heated f i l ament  was used  in that  case .  The 
p l a n a r - l a y e r  has  been chosen [7] to examine  the t h e r m a l  conductivity of wa t e r  in the c r i t i ca l  reg ion ,  and r e -  
sul ts  we re  r epo r t ed  fo r  the range  20-30 m P a  and 208-406~ 

We have used a p lanar  hor izonta l  l aye r  to examine  the t he rma l  conductivity of wa te r  vapor  up to 250 m P a .  

The t e m p e r a t u r e  d i f ference  a c r o s s  the l aye r  was compara t ive ly  smal l  (0.4-1.6~ 

The expe r imen t s  we re  p e r f o r m e d  with a gap th ickness  0.301 ram. 

A check was  made  fo r  the absence  of convect ion by p e r f o r m i n g  m e a s u r e m e n t s  with s e v e r a l  d i f ferent  t e m -  
p e r a t u r e  d i f fe rences .  

The r e su l t  obtained for  the t h e r m a l  conductivity of a s e m i t r a n s p a r e n t  medium is dependent on the method 
of co r r ec t i ng  for  the rad ia t ive  heat  t r ans f e r .  No data have been published on the absorpt ion  coeff icient  of w a -  
t e r  vapor  at high p r e s s u r e s .  The radia t ion co r rec t ion  was the re fo re  p e r f o r m e d  as for  a t r a n s p a r e n t  med ium,  
name ly ,  via Stefan 's  fo rmula .  

The b lackness  of the radia t ing  su r face  was  taken as 0.32, which was ver i f i ed  in m e a s u r e m e n t s  on the 
t h e r m a l  conductivity of n i t rogen,  and also with wa t e r  vapor  at 0.1 mPa .  The radia t ion cor rec t ion  was 10% at  
low p r e s s u r e s ,  whe reas  it did not exceed  4.5% above 50 mPa .  

A check was made for  s y s t e m a t i c  e r r o r s  by using the equipment  to m e a s u r e  the t he rma l  conductivi t ies 
of a i r ,  ethanol (96%), and wa te r  at  r oom t e m p e r a t u r e  and a tmosphe r i c  p ressu re~  We also m e a s u r e d  the t h e r -  
mal  conductivity of ni t rogen on the 75~ i s o t h e rm  at  p r e s s u r e s  up to 100 mPa .  Good a g r e e m e n t  with published 
data [9] was  obtained. 

Allowance was made for  the e r r o r s  quoted in [8] in calculat ing the t he rma l  conductivity,  in addition to 
the e r r o r s  in t e m p e r a t u r e  cor rec t ion  at constant  p r e s s u r e  and in p r e s s u r e  cor rec t ion  at  constant  t e m p e r a -  
ture .  

Dagestan Branch of the Insti tute of Phys ic s ,  Academy of Sciences of the USSR, Makhachkala. T r a n s -  
lated f r o m  Inzhenerno-F iz i chesk i i  Zhurnal ,  Vol. 34, No. 2, pp. 217-220, F e b r u a r y ,  1978. Original  ar t ic le  
submit ted July 20, 1976. 

0022-0841/78/3402- 0141 $07.50 �9 1978 Plenum Publishing Corpora t ion  141 



D
O

 

~ 
~.

 
~ 

~1
" 

~ 
�9

 
-~"

 
~ 

0 r~
 

r tD
 

w 

o
 



I I 

," .0,! MPa 

0 
400 450 500 550 $ 

Fig. 1. Thermal  conductivity of wa te r  vapor  
(isobars);)~ in W/m.  ~ t in ~ 

The resu l t s  agree  well  with IST-1964; there  is also agreement  within 1-3% with the data of [4]. The r e -  
sults of [1-3] a re  much lower  for  p r e s s u r e s  above 50 mPa.  
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N O T A T I O N  

is the mean vapor  t empera tu re ;  
is the t empera tu re  d i f ference ac ros s  vapor  layer ;  
is the co r rec t ion  for  radiant  heat  t r a n s f e r ,  %; 
is the co r r ec t ed  the rma l  conductivity. 
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