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The book "Calcula t ions  of T h e r m a l  Conditions for  Solid Bodies" was  f i r s t  published in 1968. As was 
noted in the rev iew [ Inzhenerno-Fiz ichesk i i  Zhurnal  (Journal  of Engineer ing  Phys ics ) ,  15, No.6, 1135-1136 
1968], the book p roved  to be " v e r y  in te res t ing  and useful  for  wide c i r c l e s  of scient i f ic  and technological  engi -  
nee r ing  w o r k e r s . "  The second edition has  r ema ined  the s a m e  in s t r u c t u r e ,  but it  is cons iderably  r ev i s ed  and 
supplemented in content. Chap te r s  III ,  V, and VI a re  the m o s t  s ignif icant  supplement .  

The fundamenta ls  of the appl icat ion of the equivalence and duality p r inc ip les  to the solution of h e a t - c o n -  
duction p r o b l e m s  a r e  expounded in Chap. III. I t  is shown how, us ing these  p r inc ip les ,  one can cons iderably  
expand the c i r c l e  of p r o b l e m s  solvable  with the help of the methods  p re sen ted  in the book. Fo r  example ,  on 
the bas i s  of the duality pr inc ip le  it  is es tab l i shed  that  the t r a n s f e r  of a l a y e r  of turbulent  fluid f r o m  one s u r -  
face  of a plate  to the o ther  does not af fec t  the t ime  dependence of the t e m p e r a t u r e  at  an adiabat ic  sur face  with 
an a r b i t r a r y  law of va r i a t ion  of the hea t  flux a t  the opposi te  sur face .  The duality pr inc ip le  also al lows one to 
use  known solut ions to p r o b l e m s  with boundary conditions of the second kind to s eek  the t e m p e r a t u r e  f ie lds  of 
bodies with in te rna l  heat  sources .  

P r o b l e m s  on es tab l i shed  conditions a r e  d i scussed  in Chap. V. Here  analyt ical  exp re s s ions  a re  given 
which de t e rmine  the t h e r m a l  r e s i s t a n c e s  in 45 ca se s  fo r  bodies of a number  of geome t r i ca l  shapes  with di f -  
f e ren t  s c h e m e s  of d is t r ibut ion of hea t  sou rces  (sinks) within the bodies  and ove r  the i r  su r faces .  Numerous  
connections between the solut ions of the p r o b l e m s  a re  r evea l ed  and ca se s  of the degenera t ion  of solutions of 
some p r o b l e m s  into the solut ions of o the r s  a re  given. Fo r  example ,  i t  is  shown that  the t h e r m a l  r e s i s t a n c e  
of bodies in a semiinf in i te  reg ion  R is connected with the t h e r m a l  r e s i s t a n c e  of bodies in an infinite region R 0 
by the s imple  e x p r e s s i o n  

R=R0(l-+k), 

where k is  some eoemeient ;  the plus sign eorrespends  to the ease  of an adiabatic surface of the body and the 
minus sign to the ease  of an isothermal  surface.  

Simple relationships are established between the thermal res i s tances  of spheres  and cubes of different 
vo lumes  in an infinite region and the eondiUons are shown under which the thermal res i s tances  are practieaUy 
equal for a round ring and a disk,  for plates or disks ,  placed parallel  or perpendicular to the surface of a 
semiinfinite body, etc.  

In Chap. VI a calculat ion is p re sen ted  for  the t h e r m a l  conditions of bodies upon a change in the aggrega te  
state.  Solutions a r e  given for  20 p r o b l e m s  of the sol idif icat ion (melting) of bodies of d i f ferent  geomet r i ca l  
shapes  with d i f ferent  boundary conditions. As in the ent i re  book, the analyt ical  solutions a re  given in c r i t e r i a l  
f o r m  and a re  accompanied  by calculat ing g raphs ,  which make  it  e a sy  to de t e rmine  the ra te  of movemen t  of the 
sol idif icat ion (melting) boundary.  A s t ruc tu ra l  ana lys i s  of the solution of the sol idif icat ion p rob l ems  showed, 
in p a r t i c u l a r ,  that  the sol idif icat ion t imes  for  a semiinf ini te  region and for  a plate  a r e  equal to the sums of the 
sol idif icat ion t imes  for  the bodies without t h e r m a l  insulat ion and an additional t ime.  

A cons iderable  expansion of the cata log of p r o b l e m s  on nonsteady conditions with the cor responding  ca l -  
culat ing equations and graphs  could a lso  be ment ioned among the new m a t e r i a l s .  Solutions of p rob l ems  for  
hollow cyl inders  and sphe re s  and for  p la tes  with a turbulent  fluid l aye r  at the su r face  a r e  added. In the s e c -  
ond edition the cata log contains 78 p r o b l e m s  in place  of 59 in the f i r s t .  

The absence  of a number  of examples  of calcula t ions  and solutions which were  contained in the f i r s t  ed i -  
tion is a ce r t a in  disadvantage.  
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