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The book before  the r e a d e r  is devoted to p rob l ems  of the t r a n s f e r  of heat  of moving conducting media  
in an e lec t romagne t ic  field. The book cons is t s  of an introduction and seven chap te r s ,  which deal with the 
r e su l t s  of theore t ica l  and exper imenta l  r e s e a r c h ,  c a r r i e d  out by the authors .  Moreover ,  the book con-  
ta ins  extensive b ib l iographical  mate r ia l .  

The f i r s t  chapter  is devoted to an invest igat ion of the motion of a liquid near  the in ter face  boundary.  
The authors  p ropose  an approx imate  descr ip t ion  of the double e lec t r i c  l aye r  fo rmed  at the boundary of 
phase  separa t ion .  The approx ima te  ma themat i ca l  model of the double l aye r  is quite useful in solving a 
number  of applied p r o b l e m s  with r e s p e c t  to convection heat  t r ans fe r .  With considera t ion  of the adopted 
model of the double l aye r ,  they der ive  the equations of motion for the liquid at the phase  separa t ion  bound- 
a ry ,  and these  equations a r e  t r a n s f o r m e d  to b o u n d a r y - l a y e r - t y p e  equations.  By means  of these  equa-  
t ions they der ive  solutions for  ce r t a in  p rac t i ca l  p rob l ems :  the fall ing of pa r t i c l e s  in an e lec t ro ly te  under 
the act ion of the force  of gravi ty;  the motion of a par t ic le  under the action of the fo rce  of gravi ty;  the motion 
of a pa r t i c le  under the action of an externa l  e lec t r i c  field, etc. In the f i r s t  chapter  we also find the d e r i -  
vat ion of s im i l a r i t y  c r i t e r i a  to desc r ibe  the double l aye r  and the mot ionof  the liquid nea r  the in terphase  
boundary,  with the s imi l a r i ty  p a r a m e t e r s  c lass i f ied  by groups ,  depending on the phenomena being consid-  
e red .  

In the second chapter  we find the r e su l t s  f rom an or iginal  exper imenta l  invest igat ion of the motion 
of a liquid drop in an e l ec t r i ca l ly  conductive medium in the grav i ty  field, in the p r e s e n c e  of an e l e c t r o -  
magnet ic  field. The purpose  of this r e s e a r c h  was to t es t  the assumpt ions  adopted in the examinat ion of the 
motion of a liquid near  the in te rphase  boundary at high Reynolds number s ,  using a s imp le r  mathemat ica l  
model of the e lec t r i c  double l ayer  than the c lass ica l  Stern model .  As is well  known, g rea t  influence is 
exer ted  on the motion of a liquid in the region of the in terphase  boundary by the doub le - l aye r  p a r a m e t e r s ,  
and we have r e f e r e n c e  specif ical ly  to the densi ty of the sur face  charge  and the veloci ty  of its t r ans f e r .  
Unlike the fami l i a r  expe r imen ta l  invest igat ions of the motion of a drop under  the act ion of external  body 
fo r ce s ,  p e r f o r m e d  at low Re,  the authors  conduct the i r  invest igat ions at l a rge  Reynolds numbers  (Re = 102- 
10~), and they examine the in te rac t ion  of a pa r t i c le  with a wake,  a phenomenon that is s ta t i s t i ca l  in nature.  
It is this  l as t  c i r cums tance  that governed the se lec t ion of the method for the exper imenta l  study. 

The s ta t i s t ica l  study of drop t r a j e c t o r i e s  in this case  is pa r t i cu l a r ly  difficult ,  s ince the t r a j e c t o r y  
functions a re  not ergodic.  The authors  the re fo re  c a r r i e d  out the i r  observa t ions  on the effect  of e lec t r i c  
and magnet ic  fields on the co r r e l a t i on  function in a se lec t ive  manner  and drew the conclusion that this e f -  
fect  is insignificant.  Moreover ,  a thorough study was under taken of the re la t ionship  between the d rop-  
t r a j e c t o r y  dis t r ibut ion function and the posi t ion of the t r a n s v e r s e  field of a different  polar i ty;  in addition, 
they invest igated the re la t ionship  between the t r a j e c to ry -d i s t r i bu t i on  d i spe r s ion  and the path covered  by the 
drop. 

The authors  found a re la t ionship  between the f r e e - f a l l  ve loci ty  of the drop and the v iscos i ty  of the 
solution, and they also de te rmined  the effect  of the e lec t ro ly te  conductivity on the f r ee - f a l l  veloci ty  of a 
m e r c u r y  drop. 

* Izd-vo  Zinatne,  Riga,  1967. 
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It was  demons t r a t ed  through a study of the effect  of e l ec t r i c  and magnetic  f ields on the f r e e - f a l l  ve l -  
ocity of a m e r c u r y  drop that the horizontal  e lec t r ic  field exe r t s  no significant effect  and leads  exclusively 
to the appearance  of an additional (horizontal) component  of drop veloci ty.  The hor izontal  magnet ic  field 
a l t e r s  the hor izontal  motion of the drop and the f r ee - f a l l  veloci ty.  

The re la t ionships  between the s imi l a r i ty  c r i t e r i a  der ived e a r l i e r  (Chapter 1) a r e  analyzed in the t h i r d  
chapter .  An overa l l  evaluat ion of the cha r a c t e r i s t i c  phenomena and effects  examined by the authors  on the 
example  of a number  of specif ic  p r o b l e m s  is p resen ted  with r e spec t  to the motion of a liquid nea r  the in t e r -  
phase  boundary.  

The fourth chapter  is devoted to a study of the effect  of the e lec t r i c  double l aye r  on the phenomena of 
t r a n s f e r  in two-phase  s y s t e m s .  Here  the authors  devote pa r t i cu la r  at tention to a study of the p rob lem r e -  
lat ing to the effect  - on the t r a n s f e r  p r o c e s s e s  - of the or ienta t ion of the double l ayer  and of the physical  
c h a r a c t e r i s t i c s  of the substance  in the double l aye r .  

Considerable  at tention is devoted in the book (Chapter V) to an examinat ion of p rob l ems  assoc ia ted  
with e lec t r i ca l  conductivity of a h i g h - t e m p e r a t u r e  flow. Here ,  in pa r t i cu l a r ,  we find an examinat ion of 
the phenomenon of e l ec t r i ca l  t r anspor t .  In h i g h - t e m p e r a t u r e  two-phase  and mult icomponent  flows the 
effect  of ionization, recombinat ion ,  and s i m i l a r  physica l  p r o c e s s e s  is examined in connection with e l ec -  
t r i ca l  conductivity; there  is a d i scuss ion  of the methods employed to m e a s u r e  e lec t r i ca l  conductivity,  in- 
cluding the i r  pos i t ive  and negat ive aspec ts .  The authors  dwell in some detail  on the p r o p e r t i e s  of a p l a s m a  
and the phenomena of e l ec t r i ca l  t r a n s p o r t  in a constant  e l ec t r i c  field; in addition, they deal with the methods 
of de termining  the pe rmi t t iv i ty  of a p l a s m a  and the manner  in which the l a t t e r  is affected by such var ious  
fac to r s  as t e m p e r a t u r e ,  concentra t ion,  etc.  In this pa r t  o f thebook  we also  find d iscuss ions  of the p rop -  
e r t i e s  of d i s p e r s e  s y s t e m s  and the i r  behav ior  in a va r i ab le  e lec t r i c  field. 

Considerable  at tention is devoted in the book to the examinat ion of convection heat  t r a n s f e r  in mag-  
ne tohydrodynamic  l amina r  and turbulent  flows. In examining the t r a n s f e r  of heat  in l amina r  MHD flows 
(Chapter  VI) the authors  dwell,  in pa r t i cu l a r ,  on a study of the specif ic  f ea tu res  involved in the effect  ex-  
e r t ed  by a t r a n s v e r s e  magnet ic  field on the t r a n s f e r  of heat  in the initial segment  of a flat channel. Here  
they deal  with two types  of p r o b l e m s :  the t r a n s f e r  of heat  in a comple te ly  developed veloci ty  profi le  (the 
G r a e t z - N u s s e l t  p rob lem for  Har tmann  flow) and in the case  of s imul taneous  development  of t e m p e r a t u r e  
and veloci ty  p rof i l es .  These  p r o b l e m s  were  solved by the authors  by m u m e r i c a l  in tegra t ion of the t r a n s -  
por t  equations.  Examining the f i r s t  of the above p r o b l e m s ,  the authors  dealt  pa r t i cu l a r ly  with the p r o b -  
l em of the effect  exer ted  on the fo rmat ion  of the t e m p e r a t u r e  field for  v iscous  and Joule dissipat ion.  

Moreover ,  he re  we find a d iscuss ion  of ce r t a in  of the specif ic  f ea tu res  encountered in the the rmophy-  
s ica l  phenomena accompanying the flow of a p l a s m a  in a magnet ic  field. F rom the g rea t  d ive rs i ty  of phy-  
s ica l  phenomena taking p lace  within a p l a s ma ,  the authors  analyze those that  a r e  most  important .  On the 
bas i s  of genera l  cons idera t ions  conf i rmed  by specif ic  calcula t ions ,  they note a significant effect on the 
p a r t  of t he rma l  radia t ion on the heat  t r a n s f e r  in Har tmann  flow, and it is indicated that there  exis ts  a 
poss ib i l i ty  of intensifying the rad ia t ive  heat  exchange in a magnet ic  field. They deal with the p rob lem of 
the effect  exer ted  on a magnetohydrodynamic  flow by the nonlinear re la t ionship  between the the rmophys ica l  
c h a r a c t e r i s t i c s  of a p l a s m a -  e lec t r i ca l  conductivity,  t he rma l  conductivity,  v i scos i ty ,  etc. - and t e m p e r a -  
tu re .  It is indicated that  the nonlinear  p r o p e r t i e s  of the p l a s m a  lead to new physical  effects  such as ,  for 
example ,  the appearance  of h y s t e r e s i s  phenomena and cu r r en t  redis t r ibut ion.  The d iscuss ion  cen te r s  on 
the effect  of the anisot ropy of p l a s m a  c h a r a c t e r i s t i c s ,  produced by Hall cu r r en t s  on the p r o c e s s e s  of heat  
t r a n s f e r ,  as  well  as the effect  of the nonequil ibr ium of the p r o c e s s e s  on the e lec t r i ca l  conductivity and the 
magnetogasdynamic  flow in a boundary l aye r  and  in the channels of MHD g e n e r a t o r s ,  as well as on the p r o -  
c e s s e s  of heat  t r a n s f e r  under  conditions of extensive ra re fac t ion .  

Finally,  this  chapter  deals  with the conditions of s imi l a r i ty  in MHD flows contained by walls  and the 
poss ib i l i ty  of modeling the h e a t - t r a n s f e r  p r o c e s s e s  in the flows of a weakly ionized gas  at t e m p e r a t u r e s  of 
2000-3000~ with solut ions of powerful  e l ec t ro ly tes  or liquid meta l s .  

The concluding seventh chapter  is devoted to an examinat ion  of ce r t a in  p r o p e r t i e s  of the t r an s f e r  of 
heat  in turbulent  magnetohydrodynamic  flows in channels .  The approx imate  analys is  of heat  t r a n s f e r  in 
turbulent  flows, as given by the authors ,  is based  on the smea r ing  of the average  equations of momentum 
and heat  t r a n s f e r  by means  of P r a n d t l - B o u s s i n e s q  re la t ionsh ips ,  in the assumpt ion  that  the coeff icients  of 
turbulent  v i scos i ty  and t h e r m a l  conductivity a r e  functions,  in pa r t i cu l a r ,  of the in terac t ion  p a r a m e t e r s  for  
the flow and magnet ic  and e l ec t r i c  f ields.  Following the t w o - l a y e r  model of turbulent  flow nea r  a wall ,  
the authors  ci te ce r t a in  r e su l t s  f rom the calculat ion of the integral  h e a t - t r a n s f e r  c h a r a c t e r i s t i c s ,  with the 
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magnetic field oriented variously with respect  to the direction of flow, when a change in heat t ransfer  is 
brought about by the interaction of the field exclusively with the fluxating motion or is determined by the 
combined effect of both Hartmann deceleration and the suppression of the fluctuating motion. 

Part icular  attention is devoted in this chapter to a discussion of the results from an experimentM in- 
vestigation into the effect of a magnetic field on the convection heat t ransfer  of turbulent magnetohydro- 
dynamic flows. 

On the whole, the book encompasses an extremely broad range of problems relating to the transfer 
of heat and mass in the presence of an electromagnetic field. This fact, a positive aspect of the book, 
nevertheless gave rise to certain drawbacks which became evident, pr imari ly,  in the brevity of coverage 
allowed for certain very important problems. This is noted particularly in the reading of the second part 
of chapter VI, which discusses the specifics of thermophysical phenomena in plasma MHD flows. 

Bearing in mind that the authors are responsible for the development of a number of new aspects 
of electromagnetic hydrodynamics, promising from the applied standpoint (this pertains particularly to the 
dynamics of two-phase and multicomponent systems in an  electromagnetic field), we can reliably state that 
the Blume, Zake, Ivanov, and Mikhailov book is a valuable text for technicians and engineers engaged in 
problems of heat and mass t ransfer .  

An outstanding achievement of thebook is the attempt, on the part of the authors, to systematize the 
discussion of the fundamentals of the electromagnetic hydrodynamics of two-phase systems, which is 
gaining ever- increasing popularity for a broad class of technological processes .  
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N. I .  B r a z h n i k o v  

U L T R A S O N I C  M E T H O D S *  

R e v i e w e d b y  A.  G. S h a s h k o v ,  
a n d  A. D.  S o l o d u k h i n  

V.  I .  K r y l o v i c h ,  

We know that the acoust ic  c h a r a c t e r i s t i c s  of var ious  media  depend significantly on the conditions 
under  which the medium being studied is found, including the t he rma l  conditions. The re  a re  also numerous  
experi  menta l ly  es tab l i shed  ins tances  demons t ra t ing  that  an acoust ic  field affects  the p r o c e s s e s  of heat and 
m a s s  t r a n s f e r .  All of this leads  to the conclusion that acous t ics  and acoust ic  methods of r e s e a r c h  a re  
gaining inc reas ing  at tention f r o m  the rmophys i c i s t s .  Thus,  for  example ,  the veloci ty  of propagat ion for  
u l t r a son ic  osci l la t ions  and the at tenuation fac tor  as functions of t e m p e r a t u r e  and the the rmophys ica l  p r o p -  
e r t i e s  of m a t e r i a l s  a re  used in conjuction with acoust ic  methods to: study the rmophys ica l  p r o c e s s e s  and 
to de te rmine  the the rmophys ica l  c h a r a c t e r i s t i c s  of var ious  m a t e r i a l s .  Surface acoust ic  osci l la t ions may 
s e rve  as a good tool in invest igat ing the boundary conditions, the boundary  l aye r ,  and in de termining  the 
h e a t - t r a n s f e r  coefficient ,  etc.  

An advantage of the acoust ic  methods r e s t s  in the fact  that they a re  vi r tual ly  f ree  of inert ia .  The i r  
use  is t he re fo re  pa r t i cu la r ly  p romis ing  in studying rapidly  changing nonsteady p r o c e s s e s .  Moreover ,  as 
is well  known, acoust ic  methods a r e  useful as control and moni tor ing p rocedu re s  that cannot be interupted. 

Unfortunately,  at the moment  acoust ic  methods of r e s e a r c h  and control  (of ma te r i a l  p roper t i es )  a re  
used  spar ingly  in t he rm ophys i c s ,  both in the a r e a  of scient i f ic  and l abo ra to ry  r e s e a r c h ,  as well  as in the 
a r e a  of moni tor ing and control l ing product ion and technological  p r o c e s s e s .  This  is due to the fact  that 
t he rmophys i c i s t s  a r e  not sufficiently acquainted with the potent ia ls  offered by acoust ic  methods.  

In this connection,  the book Ult rasonic  Methods, by N. I. Brazhnikov,  is of pa r t i cu l a r  in teres t .  

Factual  ma t e r i a l  on control and met ro log ica l  use  of u l t rasonic  osci l la t ions  has been collected in this 
book, genera l ized ,  and reduced to a uni form sys tem.  P a r t i c u l a r  at tention is a lso  devoted to the physical  
fundamentals  of u l t rasonic  methods,  to the fundamental  laws and p r o p e r t i e s  of u l t rasonic  osc i l la t ions ,  and 
to the re la t ionships  between acoust ic  c h a r a c t e r i s t i c s  for  var ious  media  and other  phys icochemica l  p r o p e r -  
t ies .  All of this s e r v e s  to make the book quite comprehens ive ,  and the numerous  col lected exper imenta l  
data r e p r e s e n t  an e x t r e m e l y  valuable soffrce of r e f e r e n c e  ma te r i a l .  

The f i r s t  chapter  of the book - the l a r g e s t  - contains numerous  data on the veloci ty  and attenuation 
fac tor  of u l t rasound in solid and liquid media  (metals ,  a l loys ,  rock,  r e f r a c t o r i e s ,  c e r a m i c s ,  g l a s s ,  p l a s -  
t ics ,  wa te r ,  l iquified ga s e s ,  meta l  me l t s ,  fused sa l t s ,  pe t ro leum,  organic  oi ls ,  solut ions,  acids ,  a lkal is ,  
etc.) and their  re la t ionship  to other  physica l  p a r a m e t e r s .  In pa r t i cu l a r ,  this  chapter  p r e sen t s  ce r ta in  data 
on the t e m p e r a t u r e  coefficient  of the veloci ty  of ul trasound.  

The second chapter  deals  with exist ing methods of measur ing  the veloci ty  of u l t rasonic  passage .  A 
compara t i ve  analys is  is p re sen ted  for  the var ious  methods ,  in addition to cer ta in  useful r ecommenda t ions .  

The following three  chapters  of the book a re  concerned with the pr inc ip les  of cons t ruc t ing  e lec t ronic  
c i rcui t s  and designing individual a s s e m b l i e s  of u l t rasonic  devices ,  var ious  types  of acoust ics  conve r t e r s ,  
and the re  is a descr ip t ion  of ce r t a in  domes t ic  u l t rasonic  ins t ruments  used in studying and monitor ing the 
phys icochemica l  p r o p e r t i e s  of m a t e r i a l s .  

At the end of thebook  we find an extensive  bibl iography,  containing 429 t i t les ,  of which more  than a 
th i rd  a re  by foreign authors .  

* I d a t e l ' t s v o  Energiya ,  M o s c o w - L e n i n g r a d  (1965). 
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