
BOOK REVIEWS 

CONDUCTIVE DRYING, BY V. V. KRASNIKOV 

Reviewed by P. S. Kuts 

Conductive drying is one of the mos t  widely used drying methods in various industrial  applications. 
It is used in the paper -ce l lu lose ,  chemica l ,  food, mea t - and-da i ry ,  textile, light, power,  wood-process ing 
pharmaceut ica l ,  and other branches of industry. 

In many applications conductive drying is more  economical  and fas ter  than convective drying,  since 
ext remely  high heat flux densities are  reached in the case of conductive drying. There is an extensive body 
of l i terature  on conductive and combined drying methods for various mater ia ls .  

This mate r ia l  had not previously been general ized and had not always been approached from the 
standpoint of the theory of heat and mass  t ransfer .  The book Conductive Drying is the resul t  of a genera l i -  
zation of the experimental  and analytic studies of the author and his students. It also general izes  the r e -  
search  resul ts  of severa l  other Soviet and non-Soviet scientists .  

The book, which is 285 pages long with 80 f igures,  des cribes in detail new r e s e a r c h  methods,  the drying 
stands,  and the other  equipment used. 

Modern theory on heat and mass  t rans fe r  and knowledge about the types of bonds between the water  
and the m a t e r i a l  are used for a multifaceted study and explanation of the mechanisms for the drying p ro -  
cesses ;  the basic aspects  of the heat and mass  t ranspor t  in moist  mater ia l s  in conductive and combined 
drying methods are  explained. 

Significantly, all the theoret ical  resul ts  derived are  supported by experimental  data. 

The book devotes an entire chapter  to analysis  of heat and mass  t ransfer  during conductive drying, 
and it gives severa l  conjugate boundary-value problems which are  solved by the author. These problems 
furnish a basis for calculating the tempera ture  field and mois ture  content in the mater ia l  being dried during 
the f i rs t  and second stages of the process .  

The author t rea ts  conductive drying of mois t  mater ia l s  as a Stefan problem. A compar ison of the 
calculated and experimental  fields not only verif ies  and refines the drying mechanism proposed by the 
author  but also reveals  cer ta in  features which cannot be found experimentally.  This work furnishes a basis 
for finding the qualitative features of conductive drying. 

Since the drying p rocess  is very  complicated,  consist ing of many intimately related events,  approxi-  
mate methods are  usually used to calculate the drying kinetics. The author devotes an entire chapter  to 
these questions. After  analyzing the kinetics of the drying p rocess ,  the author introduces a generalized 
time NT, which is the basis  of a method for general izing the drying curves  and the dry ing- ra te  curves  and 
of methods for calculating the duration of the process .  For  calculations of the rate of heat t ransfer  and the 
average tempera tures  in the medium on the basis of the data on drying kinetics during the second stage, 
severa l  aspects  of the behavior of the Rebinder numbers  and the tempera ture  coefficient during conductive 
drying which were obtained by the author are  given. 

With the approximate methods for calculating the drying kinetics and the methods for analyzing the 
experimental  data which are  outlined in this book, it is possible to use the known dependence of the drying 
rate on the conditions during the f i rs t  stage to determine,  f rom a single experiment  (a very important  con-  
sideration),  the length and rate of the drying, and it is possible to const ruct  drying and rate curves ,  which 
are  extremely important  and useful in industrial  pract ice.  
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Since combined drying methods are influenced by- more than 30 factors, the material in the seventh 
chapter is extremely valuable and permits a scientifically grounded choice of the optimum conditions for 
conductive and combined conductive-convective drying. 

Study of the kinetics and dynamics of conductive drying (Chaps. 3-8) has revealed possible ways to 
accelerate conductive and combined drying methods. Analyzing the possibilities, the author points out 
several important, scientifically based measures. One promising method for accelerating the drying is 
proposed by the author; this is the method of nozzle blowing of the open surface of the material, held on a 
heating surface. This method makes it possible to reduce the time required for drying by a factor of 2-5. 

The methods outlined in this book for intensifying the combined drying process have of course been 
used widely in the Soviet economy for some time now. 

An extremely valuable part of this book is the method and examples of calculating drying apparatus; 
the method is an engineering kinetic method, worked out by the author. 

The book also sets forth the supplemental theory of conductive and combined drying and describes 
engineering solutions for intensifying processes. 

We can confidently assert that this book will be widely used by engineers and scientists concerned 
with drying and the design of drying equipment as well as by students in many colleges. 
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THERMODYNAMICS OF LIQUID-METAL MHD GENERATORS, 

BY D. D. KALAFATI AND V. B. KOZLOV 

Reviewed by A. A~ Kanaev and Io Z. Kopp 

This book by P r o f e s s o r  D. D. Kalafat i  and Candidate of Technical  Sciences V. B. Kozlov was pub-  
lished by the Atomizdat  publishing house in 1972. Work on the use of liquid me ta l s  as the working media  
in the MHD method of conver t ing t he rm a l  energy into e l ec t r i ca l  energy  began back in about 1962. Oeer  this 
re la t ive ly  shor t  in te rva l ,  work  in this field has expanded cons iderably  and has advanced qual i tat ively,  b e -  
coming an independent r e s e a r c h  field. However ,  there  had been no genera l iz ing  monograph in e i ther  the 
Soviet or  non-Soviet  l i t e r a tu r e  touching on the p rob lem of l iqu id-meta l  MHD genera to r s .  The book r e -  
viewed he re  deals  only with quest ions involving the rmodynamic  cyc les ,  t he rma l  s chemes ,  and opt imizat ion 
of the p a r a m e t e r s  of the cor responding  gene ra to r s .  

The methodological  plan of the book is successfu l .  The f i r s t  chap te r  deals  with the the rmophys ica l  
fundamentals  of MHD convers ion  in connection with the use of liquid me ta l s  as working media .  Much ef for t  
is devoted to an ana lys i s  of avai lable  work  on thermodynamic  cycles  and the rma l  s chemes  for  l iqu id-meta l  
MHD gene ra to r s .  The second chap te r  of the book gene ra l i zes  the fundamental  r e su l t s  found in this field in 
the Soviet Union and e l sewhere .  

The the rmodynamic  analys is  of the convers ion  cyc les  dealt  with in this book dif fers  significantly f rom 
the ana lys i s  of the cyc les  in t radi t ional  ene rgy  instal la t ions.  The basic  fea tu res  of this d i f ference analys is  
a re  set  for th  and descr ibed  in detai l  in the third chapter .  In pa r t i cu la r ,  this chap te r  introduces the concept  
of a r e v e r s i b l e - e x p a n s i o n  cycle ,  in which all  the const i tuent  p r o c e s s e s  a re  assumed  r e v e r s i b l e ,  except  
for  those which a re  i r r e v e r s i b l e  by their  ve ry  nature  (condensation by mixing,  separa t ion) ,  so that the 
p r e l i m i n a r y  ana lys i s  can be c a r r i e d  out within the f r a m e w o r k  of r e v e r s i b l e  the rmodynamics .  There  is a 
useful introduction of the concept  of the overa l l  energet ic  eff iciency of the actual  cycle ,  which pe rmi t s  an 
evaluat ion of the eff iciency of a pa r t i cu l a r  scheme in compar i son  with a thermodynamica l ly  r eve r s ib l e  
scheme  and p e r m i t s  c o m p a r i s o n  of the losses  in var ious  cyc les .  

The fourth chap te r  is devoted to a the rmodynamic  analys is  of t he rma l  s chemes  using an in jec tor  
- c o n d e n s a t o r  as an acce l e ra t ing  device.  The effects  of the t e m p e r a t u r e  c h a r a c t e r i s t i c s  of the condensation 
cyc le ,  of the init ial  vapor  content,  and of the thermodynamic  p r o p e r t i e s  of the working medium on the 
eff iciency a r e  d iscussed .  The opt imum condensat ion t e m p e r a t u r e s  in an i sobar ic  mixing chamber ,  the 
init ial  vapor  content ,  and the ra t io  of the vapor  and liquid flow veloci t ies  at the ent rance  to the mixing 
c h a m b e r  a r e  de te rmined  for  a condensat ion cycle  with r e v e r s i b l e  expansion in a scheme with a single MHD 
genera to r .  There  is an in te res t ing  sect ion devoted to the de te rmina t ion  of the opt imum t empera tu r e  for  
cooling the liquid m e t a l  in the revers ib le- -expansion condensat ion cycle ,  cor responding  to the min imum 
sur face  a r ea  of the r ad i a t o r  with heat  removed  by radiation.  

The fifth chapte r  deals  with a the rmodynamic  ana lys i s  of l iquid-model  MHD convers ion  schemes  in-  
corpora t ing  a l iquefication of the vapor  phase  of the separa ted  subs tances  fo rmed during the acce le ra t ion  
of the working medium.  This  chap te r  also deals  with opt imizing the p a r a m e t e r s  of the cycles .  In this s e c -  
tion, and in the ent i re  book, the genera l  solutions a r e  i l lus t ra ted  by worked-ou t  examples .  On the bas i s  
of an analys is  of the m o s t  impor tan t  types of los ses  which occur  in separa t ion  cyc les ,  the authors  propose  
two new schemes  - involving a mix tu re  of the vapor  phase a f t e r  the MHD genera to r  and the use of the 
kinet ic  energy of a separa ted  vapor  in a c o n v e r t e r  of the turbine type. 

Cer ta in  thermodynamic  fea tu res  of b inary cyc les  in which one of the var ious  poss ib le  l iqu id-meta l  
MHD convers ion  cyc les  is used as a " s u p e r s t r u c t u r e "  on a s t eam turbine appara tus  a re  dealt  with in the 

Trans la ted  f rom Inzhenerno-F iz ichesk i i  Zhurnal ,  Vo[. 27, No. 1, p. 161, July,  1974. 

�9 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored #z a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

910 



sixth chapter .  Despite the uncer ta in  outlook for  the use of c o n v e r t e r s  of this type in fixed power plangs, 
this @ a p t e r  is of genera l  theore t ica l  in te res t .  In this book, as in any lengthy book, we can find seve ra l  
shor tcomings ;  in pa r t i cu l a r ,  we could ci te  the content  of ce r t a in  sec t ions ,  the o rde r  of exposit ion,  and 
ce r t a in  s tyl is t ic  points.  Neve r the l e s s ,  this is a good book, impor tant  and t imely.  


