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Convective flow of a liquid o r  a gas  through channels  of va r ious  shapes  and through confined regions  
finds many  appl ica t ions  in engineer ing  p rac t i ce .  It is to be noted that,  while channel flow was e a r l i e r  
found useful  only in hydroengineer ing,  new deve lopments  in l a s e r  and communica t ion  s y s t e m s  have b road -  
ened the appl icat ions  for  such a type of flow. They a re  p r i m a r i l y  tied in with the effect  of hydrodynamic  
c u r r e n t s  on the r e f r ac t i ve  index of moving med ia ,  which m a k e s  it poss ib le  to focus not only o rd inary  but 
a l so  s t rong l a s e r  b e a m s  for  c a r r y i n g  a la rge  volume of information.  In the l a t t e r  case  it is s o m e t i m e s  
feas ib le  to r ep lace  a cable line by an opt ical  one. 

It is exact ly  he re  where  the c l a s s i ca l  H e r t z - - N u s s e l t  p rob lem of heat t r a n s f e r  dur ing fluid flow be -  
c o m e s  per t inent  again. An a t t empt  to extend the solution to this p rob l em to these  mode rn  b ranches  of 
engineer ing  r evea l s  gaps in the theory.  Expe r imen t s  have pinpointed such gaps as  resul t ing  f r o m  a n u n d e r -  
e s t ima t ion  of the ef fec t  which grav i ta t iona l  fo rces  have on the forced  flow of a gas  through a nonuniformly 
heated pipe. The ef fec t  of na tura l  convect ion on forced  convect ion a p p e a r s  sufficiently s t rong to p r e sen t  
se r ious  diff icul t ies  in the cons t ruc t ion  of gas  lenses .  

F o r  this r ea son ,  it has become n e c e s s a r y  to e l iminate  the pa ra s i t i c  ef fec ts  of g rav i ty  on the flow of 
liquids and gases .  It m u s t  be noted that a p a s s a g e  of l a s e r  beams  through liquids o r  ga se s  can not only 
induce na tura l  convect ion but a lso  change the chemica l  s t ruc tu re  of these  media .  

The engineer ing  p r o b l e m s  ment ioned e a r l i e r  confront  r e s e a r c h e r s  with many  new chal lenges  such as ,  
for  instance,  the p rob l em  of heat  and m a s s  t r a n s f e r  during flow through channels  of var ious  shapes.  The 
a n s w e r s  to some of these  p r o b l e m s  can be found in the col lect ion of a r t i c l e s  "Convect ion in Channels ,"  
which we a r e  reviewing here .  

The col lect ion contains  r e p o r t s  on theore t ica l  and expe r imen ta l  s tudies made at  the Inst i tutes of the 
BSSR Academy of Sciences.  

The effect  of na tura l  convect ion on forced convect ion in both s t r a igh t  and bent pipes  is analyzed in the 
a r t i c l e  by O. G. Martynenko,  V. L. Kolpashchikov,  and V. L Kol i l ' t s .  The p rob l em is solved by methods  
of m a t h e m a t i c a l  physics .  The ca lcula t ions  a r e  made  on a high m a t h e m a t i c a l  level  and the r e su l t s  ag ree  
c lose ly  with t e s t  data. The authors  de sc r ibe  a lso  a method of e l iminat ing  the pa ra s i t i c  effect  of na tura l  
convection.  

This  p rob l em  is a l so  studied exper imen ta l ly  by S. A. Fedyushchin,  A. G. Muradyan,  and G. N. 
Pus tyn tsev .  

In a theore t i ca l  ana lys i s  of channel  flow the re  a r i s e  m a t h e m a t i c a l  p r o b l e m s  per ta in ing  to the s imp l i f i -  
cat ion of the equations which desc r ibe  the v i scous  flow of a c o m p r e s s i b l e  gas.  These  p r o b l e m s  a re  t r ea t ed  
in the a r t i c l e  by G. Ya. Borodyanski i .  

A flow with f ree  convect ion has been analyzed numer ica l ly  by E. F. Nogotov and exper imen ta l ly  by 
V. E. Fe r tman .  

In te res t ing  is the theore t i ca l  study made  by B. M. Berkovsk i i ,  L. P. Ivanov, and E. F. Nogotov, 
dealing with photoabsorp t ive  convect ion caused  by absorp t ion  of e l ec t romagne t i c  radia t ion of opt ical  wave-- 
lengths in a heavy fluid. 

* Izd. Inst. T e p l o -  i Massoobmena ,  Akad. Nauk BSSR, Minsk (1971). 
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The equations of hydrodynamics  and the conditions of fluid sl ippage along a wall  have been refined 
by V. A. Bubnov and T. Ya. Gorazdovski i .  

Somewhat beyond the scope of this col lect ion a r e  the a r t i c l e  by L S. Kovalev,  N. S. Kolesnikov,  
P. M. Kolesnikov,  and N. N. Stolovich, as  well  as  the a r t i c l e  by V. T. Maks imov,  both of which deal  
with e l ec t rodynamics .  

In a study made  at  the M. V. Lomonosov Moscow State Univers i ty ,  A. A. Solov'ev has m e a s u r e d  
the hydrodynamic  p a r a m e t e r s  by the acoust ic  method.  

On the whole,  the col lect ion of a r t i c l e s  on "Convect ion in Channels ~ should spur  fu r the r  in te res t  in 
work  on engineer ing p r o b l e m s  ment ioned a t  the beginning of this review.  
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