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Reviewed by I .  V .  P e t r y a n o v  a n d  A .  G.  S u t u g i n  

Among the many  engineer ing p rob l em s  as soc ia t ed  with two-phase  media ,  one of the mos t  impor tan t  
is that  of predic t ing the p r o p e r t i e s  and control l ing the fo rmat ion  of a d i s p e r s e  condensed phase  in su p e r -  
sonic vapor  and v a p o r - g a s  f lows. A s y s t e m a t i c  descr ip t ion  of the methods for studying such s y s t e m s ;  the 
p rope r t i e s  of pa r t i c l e s  suspended in flows, which govern  the i r  behavior ;  the theory  for  the fo rmat ion  of 
condensed phases  and the cor responding  calculat ion methods for  the fo rmat ion  of two-phase  s y s t e m s ;  and 
questions of the external  gas  dynamics  of two-phase  flows can be found in the monograph by G. A. Saltanov, 
published by the Vysshaya  Shkola publishing house in 1972, under  the edi tor ia l  superv is ion  of M. E. Deich 
and V. F. Stepanchuk. 

The book gene ra l i ze s  the l a rge  body of informat ion which has  been built up by Soviet and fore ign r e -  
s e a r c h e r s ;  much of the book deals  with the r e su l t s  obtained in the depar tment  of vapor  and gas turbines  of 
the Moscow Power  Engineer ing Insti tute,  with which the author was d i rec t ly  concerned.  The book has 
eight chap te r s .  The f i r s t  de sc r ibe s  methods  for  studying h igh-ve loc i ty  two-phase  flow; mos t  significantly,  
t he re  is a detai led d i scuss ion  of the l a t e s t  m a c r o - o p t i c s  methods based  on the use  of coherent  m o n o c h r o m a t -  
ic i l luminat ion.  A set  of g a s - d y n a m i c s  instal la t ions for  studying two-phase  flow over  a b road  range  of 
p a r a m e t e r s ,  developed in the depa r tmen t  of vapor  and gas  turb ines ,  is desc r ibed .  

The second chapte r  deals  with the mechan ics  of s ingle pa r t i c l e s  in gas  flows, the laws governing 
t r a n s p o r t  to pa r t i c l e s  of the d i s pe r s e  phase,  coagulat ion p r o c e s s e s ,  and deformat ion  and dis in tegra t ion of 
pa r t i c l e s .  Also h e r e  a r e  data on the shape of the s ize  dis t r ibut ion of drops  encountered in these  s y s t e m s .  

The thi rd  chapter ,  "Study of spontaneous condensation in superson ic  flow," is pa r t i cu l a r ly  good. 
After  set t ing forth the c l a s s i ca l  theory  for  spontaneous nucleus fo rmat ion  in a vapor  phase,  the author 
turns  to an analys is  and a s y s t e m a t i c  c lass i f ica t ion  of the l a rge  body of exper imenta l  evidence.  P a r t i c u l a r  
at tention is paid to the speci f ic  fea tu res  of the fo rmat ion  of a condensed phase  in a superson ic  flow --  the 
effect  of longitudinal p r e s s u r e  gradients  on the cou r se  of condensation, mul t id imens iona l  effects ,  and eddy 
pe r tu rba t ions .  Of p a r t i c u l a r  i n t e r e s t  a r e  a t tempts  to analyze t r ans ien t  phenomena due to spontaneous con-  
densation in nozzles ,  in pa r t i cu l a r ,  pe r iod ica l ly  migra t ing  condensation jumps .  The re  a r e  d iscuss ions  of 
quest ions re la ted  to the fea tu res  of condensat ion in the absence  of noncondensing components ,  the s t a te  of 
aggregat ion of a condensed phase ,  and nucleus fo rmat ion  in b inary  vapor  m i x t u r e s .  There  a r e  impor tan t  
theore t ica l  and exper imenta l  demons t ra t ions  of the poss ib i l i ty  of spontaneous condensation in subs onic eddy 
flows at r e l a t ive ly  low vapor  supe r sa tu ra t ions ,  which woulO not cause  condensat ion in an eddy- f ree  flow. 
The conditions under  which the flow of a m o i s t  vapor  is governed  by he te rogeneous ,  r a t h e r  than homogen-  
eous, condensat ion a r e  de te rmined .  

A logical  continuation of the th i rd  chapter  is the fourth,  on ma thema t i ca l  methods for  descr ib ing  
supersonic  flows with condensat ion in the quas ione-d imens iona l  approximat ion .  Since the re  a r e  funda- 
menta l  diff icult ies  involved in the physica l  ana lys is  of nucleus format ion ,  the author develops phenomeno-  
logical approx imat ions  which lead to predic t ions  accura t e  enough for  engineer ing purposes  regard ing  the 
posi t ion and shape  of the condensat ion jumps  and the p a r a m e t e r s  of the condensed phase .  

Chapter  6 deals  with exper imen ta l  data on shock-wave  propagat ion  in two-phase  media  and the c o r r e -  
sponding changes in the d i s p e r s e  phase .  These  resu l t s  a r e  used as the bas i s  for  a new phenomenological  
approach to the descr ip t ion  of shock waves ,  developed in Chapter  7. Through this approach,  an impor tan t  
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contribution is made  to the theory  of s epa ra t ed  flow. The author exploi ts  the analogy between the p r o c e s s e s  
in re laxat ion  zones behind t he rm a l  shock waves and behind condensation jumps .  An ex t remely  impor tan t  
conclusion is drawn regard ing  the poss ib i l i ty  of not only evapora t ion  but also condensat ion in shock waves ,  
depending on the p r o p e r t i e s  of the two-phase  medium.  

In teres t ing conclusions about fea tu res  of two-phase  flow around objects  which dist inguish this type of 
flow f rom that  involving a s ing le -phase  medium a re  drawn in Chapter  8. In pa r t i cu la r ,  a cor re la t ion  is 
es tabl ished between the p rope r t i e s  of the two-phase  med ium and the g e o m e t r i c  p rope r t i e s  of the bow d is -  
continuity, and it is shown that  the s teepness  and intensity of the added discontinuity as well  as the veloci ty  
distr ibution in the pe r tu rbed  zone depend on the sl ip of the liquid phase .  

In view of the rapid development  of scient i f ic  knowledge regard ing  g a s - d i s p e r s e  media  and the c i r -  
cumstance  that the resu l t s  of r e s e a r c h  on such s y s t e m s  a r e  published in a wide va r i e ty  of journals  it would 
be difficult to expect a comple te  exposit ion of all the la tes t  r e su l t s  on each topic touched on in the book. 
However,  in giving the equations governing t r a n s p o r t  to pa r t i c l e s  the author should have included the ex-  
p r e s s i o n s  incorpora t ing  the effects  of l a rge  Mach number s ,  instead of l imit ing the d iscuss ion  to the laws of 
condensation, evaporat ion,  and heat  t r a n s f e r  in a fixed med ium.  Cer ta in  t e r m s  a r e  used incor rec t ly ;  for  
example,  the p h r a s e  "finely d i spe r sed  vapor"  should have  been rep laced  by "highly d i spe r sed  mo i s tu re "  or  
"vapor  with highly d i spe r sed  drople ts ."  (These and cer ta in  other  i nco r r ec t  t e r m s  a r e  a lso  used by other  
authors  .) 

This book is addressed  p r i m a r i l y  to spec ia l i s t s  in physica l  gas dynamics ,  but the p rob l ems  covered  
and the approach developed by the author for  solving them a re  also of in te res t  to inves t iga tors  in many  r e -  
lated scient i f ic  and engineering fields,  in pa r t i cu la r ,  spec ia l i s t s  in the physics  of a e r o d i s p e r s e  s y s t e m s .  
This book is an impor tan t  contribution to the development  of engineering calculat ion methods for  two-phase  
s y s t e m s  and will undoubtedly r ece ive  wide approval .  
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