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FIFTH ALL-UNION CONFERENCE ON HEAT EXCHANGE AND 

HYDRAULIC RESISTANCE IN THE MOVEMENT OF A TWO-PHASE 

STREAM IN ELEMENTS OF POWER MACHINERY AND APPARATUS 

A. A. Andreevskti, G. S. Bykov, 
and T. G. Volukhova 

The Fifth All-Union Conference on Heat Exchange and Hydraul ic  Res i s t ance  in the Movement of a 
Two-Phase  S t r eam in E l em en t s  of Power  Machinery  and Appara tus  was held in Leningrad f rom September  
15 to 18, 1974. 

The Conference was convened by the State Commit tee  of the Council of Minis te rs  of the USSR on 
Science and Technology (SCST), the Academy of Sciences  of the USSR, the Min is t ry  of Heavy Power  and 
T r a n s p o r t  Mechanical  Engineer ing  of the USSR, the Scientific Council of the Academy  of Sciences  of the 
USSR on the P r o b l e m  of The rmophys i c s ,  the Scientific Council on the P rob l em of Mass  and Heat  T ran s f e r  
in Technological  P r o c e s s e s  of the SCST, the I .  I .  Polzunov Cent ra l  Sc i en t i f i c -Resea rch  and Des ign-Con-  
s t ruct ion Inst i tute for  Boi le rs  and Turb ines  (CIBT), the Insti tute of High T e m p e r a t u r e s ,  Academy of 
Sciences  of the USSR, the National Commi t t ee  on Heat  and Mass Exchange,  and the Cent ra l  Board of the 
Scientif ic and Technical  Society of E l ec t r i c  Power  Stations and the E lec t ro techn tca l  Indus t ry .  

About 800 de legates  f rom 168 scient i f ic  organiza t ions ,  un ivers i t i e s ,  and industr ia l  e n t e r p r i s e s  f rom 
52 ci t ies  of the Soviet Union took pa r t  in the work  of the Conference .  In all,  50 r ev iew r e p o r t s  abs t r ac t ing  
280 works  p resen ted  by par t ic ipan ts  of the Conference  were  heard  and d i scussed  a t  the p lenary  and s e c -  
tional s e s s i o n s .  

The Conference  was opened by A c a d e m i c i a n - S e c r e t a r y  M. A. Styrikovtch of the OFTPE,  Academy 
of Sciences  of the USSR. In his a d d r e s s  he elucidated quest ions of the cu r r en t  s tate of ene rgy  r e s o u r c e s  
and p rospec t s  for  the development  of power engineer ing .  Then the D i r ec to r  of the I .  I .  Polzunov CIBT 
N. M. Markov gave an a d d r e s s  on "Cur ren t  t rends  in the development  and work of the CIBT on the c r e a -  
tion of new power equ ipment . "  

P r o f e s s o r  B. S. Petukhov, Cor responding  Member  of the Academy of Sciences  of the USSR, S. S. 
Kutateladze,  Academic ian  of the Academy of Sciences  of the Ukranian SStl, V.Io Tolubtnski i ,  and P r o f .  
V. M. Bor ishanski i  gave a d d r e s s e s  devoted to the fundamental  p rob Iems  of hydrodynamics  and heat  e x -  
change tn two-phase  s t r e a m s .  

The subsequent  work  of theConfe rence  was ca r r i ed  out by two sec t ions .  

1. Heat  exchange and hydrodynamics  in the boiling of liquids under  conditions of f ree  convection, 
condensation of vapors  and evaporat ion,  heat  exchange and hydrodynamics  in the n e a r - c r i t i c a l  region fPcr '  
Tcr  ), and the ana lys i s  of the operat ion of e l emen t s  of power -gene ra t ing  equipment .  

2. Heat  exchange and hydrodynamics  in the organized movemen t  of a two-phase  s t r e a m  in pipes and 
channels,  heat  exchange and hydrodynamics  of f a s t -mov ing  vapor  - - l iquid  s t r e a m s ,  and the heat -exchange 
c r i s i s  in f r ee  convection {large volume) and in the organized movemen t  of a two-phase  s t r e a m  (pipes, 
channels) .  

A g rea t  many r e p o r t s  in the f i r s t  sect ion were  devoted to the study of the mechan i sm of boiling un-  
de r  va r ious  conditions (natural convection,  in a region of low p r e s s u r e s ) .  Of fundamentaI  in te res t  a r e  
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works  in which the mechan i sm of boL1ing at  su r faces  with coatings and heat  exchange during boiling at  
cor ruga ted  su r faces  and in slotted channels a re  analyzed.  The r e su l t s  of the exper imen ta l  study of these 
p r o c e s s e s  a r e  p resen ted  in the r e p o r t s  and the methods  of t he rma l  calculat ion a re  given.  

Grea t  attention was paid to p r o b l e m s  of heat  and m a s s  exchange during the condensation of vapo r s .  
The calculated ana lys i s  of the effect  of var ious  f ac to r s  on the condensation of me ta l l i c  vapor s  and the ca l -  
culation of the condensation of vapor s  f rom vapor  - - g a s  mix tu res ,  based  on the solution of the one -d imen-  
sional p rob lem,  a re  of p rac t i ca l  in t e res t .  Quest ions of the kinet ics  and heat  exchange in evapora t ive  s y s -  
t ems  were  a lso  d i scussed .  

In the second section many  r e p o r t s  were  presented  on hydraul ics  and heat  exchange in the flow of 
annular  and d i spe r sed -annu la r  two-phase  s t r e a m s .  A genera l  hydl;odynamic model of the d i s p e r s e d - a n -  
nular  two-phase  s t r e a m s .  A genera l  hydrodynamic  model of the d i spe r sed -annu la r  mode of flow was ex-  
amined which m a k e s  ~t poss ible  to take into account  p r o c e s s e s  of evaporat ion,  condensation, the separa t ion  
of drops  f rom a liquid boundary f i lm,  and deposit  onto i t .  In the r e p o r t s  extensive exper imenta l  ma t e r i a l  
was p resen ted  on the heat  exchange,  hydrodynamics ,  t rue  vo lumet r i c  vapor  content,  and flow boundar ies  
of two-phase  med ia .  

Notice should be taken of the r e p o r t s  devoted to one of the urgent  quest ions of the p resen t  t ime --  
the hea t -exchange  c r i s i s  in vapor -gene ra t ing  channels .  Studies of the conditions of appearance  of the c r i s i s  
have been p e r f o r m e d .  A method for  calculat ing the l imit ing vapor  content has  been obtained which comes  
down to the construct ion of a curve of the var ia t ion  Ln the ILquLd flow ra te  in the boundary f i lm as  a function 
of the channel length. Accordance is noted in the exper imenta l  data of d i f ferent  au thors  on the c r i s i s .  

In both sect ions an extensive discuss ion was held on the r e p o r t s ,  which permi t ted  the spec ia l i s t s  to 
�9 exchange information on many  of the p rob lems  of the heat  exchange and hydrodynamics  of two-phase  media .  

In the resolu t ion  adopted at the concluding p lenary  sess ion  the inc reased  level  and the expansion of 
the subject  m a t t e r  of the scientif ic  r e p o r t s  is noted and the pr incipal  d i rec t ions  of their  development  a r e  
given.  The expansion of s tudies of the mechan i sm of heat  and m a s s  exchange p r o c e s s e s  and the s t ruc ture  
of two-phase  s t r e a m s  and the development  on this ba se s  of more  ref ined theore t ica l  models  of calculat ing 
these p r o c e s s e s ,  resu l t ing  in the c rea t ion  of t e l l ab le  design r ecommenda t ions  requi red  for  the planning 
of modern  and future equipment ,  a re  r e c o m m e n d e d .  
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