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The r e su l t s  a r e  r epor t ed  of an exper imenta l  s tudy of heat  t r a n s f e r  in ascending,  descending,  and hor i -  
zontal flows in tubes containing wa te r  with supe rc r i t i c a l  p a r a m e t e r s  of s ta te ,  when all  the the rmophys ica l  
p r o p e r t i e s  of the flow a re  subject  to rapid  va r ia t ions .  

The m e a s u r e m e n t s  were  c a r r i e d  out for  the following ranges  of the p a r a m e t e r s :  p r e s s u r e  - 225-265 
ba r ,  m a s s  veloci ty  - 480-5000 k g / m  2 �9  Reynolds number  - 12.5.103-450.103,  specif ic  t h e r m a l  load 
- 0.2-6.5 MW/m 2, t e m p e r a t u r e  of the flow - 50-500~ wall  t e m p e r a t u r e  - 60-750~ in ternal  tube di-  
a m e t e r  - 0.003, 0.008, and 0.020 m,  re la t ive  tube lengths - / / d u p  to 300, re la t ive  t h e r m a l  l o a d -  q 
�9 10-3/pw up to 1.45 W. s e c / m .  

In the case  of ascending motion of the coolant at low flow ra t e s  (480-500 k g / m  2 �9 sec) and re la t ive  
t h e r m a l  loads in excess  of 0.8 W �9 s e c / m ,  the exper imenta l  s i tuat ion cor responded  to rapid  local  d e t e r i o r a -  
tion in heat t r a n s f e r .  For  enthalpy values preceding  the pseudophase - t r ans i t ion  zone, these  exper imen t s  
showed the appea rance  of wall  t e m p e r a t u r e  peaks  which occasional ly  exceeded 700~ 

In 20 m m  d i am e t e r  tubes with p r e l i m i n a r y  hydrodynamic  s tabi l izat ion it was found for  the s a m e  range 
of r a t e s  of flow and t h e r m a l  loads with l / d  = 10-60 that the re  were  t e m p e r a t u r e  peaks  even at v e r y  low (200 
kJ /kg)  values of enthalpy.  

In the case  of descending motion of the coolant,  there  was p rac t i ca l ly  no local  de te r iora t ion  in heat  
t r a n s f e r  or  any effect  of the d i rec t ion of motion for  r a t e s  of flow in excess  of 1000 k g / m  2 �9 sec .  In e x p e r i -  
ments  p e r f o r m e d  with hor izontal  tubes there  was a substant ia l  d i f ference between the t e m p e r a t u r e s  of the 
upper  and lower  gene ra to r s  which, in many ca se s ,  r eached  up to 150~C. 

Strong hydrodynamic  ins tabi l i ty  was obse rved  in individual cases  in the course  of the expe r imen t s .  
A spec ia l  s e r i e s  of exper imen t s  was p e r f o r m e d  to es tabl i sh  the conditions under which the instabi l i ty  se t  
in and how it could be s u p p r e s s e d .  

Exper imen ta l  data on ascending motion were  compared  with the r e su l t s  r epor t ed  in [1, 2] under s i m i -  
l a r  conditions.  The data a r e  in good ag reemen t  with the work  r epor t ed  in [1]. 
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