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The drying of m a t e r i a l s  in a f i ne -d i spe r s ion  s tate  is a p roces s  widely accepted in var ious  branches  
of the domes t i c  economy. Many p rob lems  concerning the design and construct ion of des i cca to r s  have not 
yet  been explored suff icient ly well, however  , which is the cause of some g rea t  diff icult ies  in operat ing 
this appara tus ,  e spec ia l ly  for  l a r g e - s c a l e  production. The re  a re  st i l l  no re l iable  fo rmu la s  avai lable for  
de te rmin ing  the s ize of des i cca to r s .  For  this reason ,  the textbook by V. I. Mushtaev does,  to some extent,  
c lose  the gap here:  i t  is v e r y  topical  and of theore t ica l  as well  as p rac t ica l  in te res t .  

The textbook fea tu res  84 pp. with 32 i l lus t ra t ions .  

A c o r r e c t  solution of the p rob lem of drying a d i spe r s e  ma t e r i a l  by in te rac t ion  with a gas s t r e a m  under 
continuously va r i ab le  operat ing conditions is an e x t r e m e l y  complex ma t t e r  and the method proposed by 
V. I. Mushtaev r e p r e s e n t s  the f i r s t  a t tempt  to solve this fundamental  p rob lem in the drying technology. 

The use of the rmodynamic  d i ag ram s  for  calculat ing the kinetics of des i cca to r  p r o c e s s e s  is feas ib le  
under  the following conditions: a) the en t i re  heat  which the mo i s t  m a t e r i a l  has rece ived  f r o m  the su r round-  
ing a tmosphere  is used up only for  evapora t ing  the mo i s tu re  f r o m  the ma te r i a l  (the Reynolds number  is  
much s m a l l e r  than unity: NRe << i);  b) the thickness of the boundary layer  ( thermal and hydrodynamic) at 
the body is negligibly smal l ,  which is equivalent  to a s suming  a uni form distr ibut ion of the t e m p e r a t u r e  and 
the par t ia l  vapor  p r e s s u r e  nea r  the su r face  of the moi s t  body. In the la t te r  case,  the design calculat ion 
p rocedure  may  be based on a " jump" change in t e m p e r a t u r e  and par t ia l  vapor  p r e s s u r e  nea r  the body s u r -  
face.  

These  assumpt ions  and r e s t r i c t i ons  may  apply to s p r a y  drying and fluidized bed drying of a f ine-  
d ispers ion .  

In solving this p rob lem it  is n e c e s s a r y  to cons ider  the p rocess  over  its ent i re  continuum and i n t e r -  
action between the m a t e r i a l  and the ambient  medium,  as well  as the in te rac t ion  between par t ic les  in the 
c o m p l e x  which follows ce r ta in  definite s ta t i s t i ca l  laws. There fo re ,  the author has quite c o r r e c t l y  used 
methods which are  widely accepted for  the design of chemica l  appara tus  and for  the study of the kinetics of 
chemica l  engineer ing p r o c e s s e s .  He takes into cons idera t ion  the motive p rocess  fo rces ,  the number  of 
t r a n s p o r t  units,  etc. ,  guided by analogies with m a s s - t r a n s f e r  calculat ions pertaining to technological  p ro -  
c e s se s .  This method yields  a refined r e s u l t  concerning the kinet ics  of the drying p roces s  for  the case  of 
a fine d i spe r s ion  under  va r i ab le  conditions in d e s i c c a t o r s  of var ious  designs.  

The author does not l imi t  his presenta t ion  to analyt ical  methods only, he also uses  the a i r -humid i ty  
d i ag ram for  plotting the drying p roces s  applied to a fine d i spers ion  in a v a r i a b l e - t e m p e r a t u r e  gas s t r e am.  
In the course  of such an analysis ,  the author has introduced a r a t he r  substant ive co r rec t ion  to the conven-  
tional design p rocedure  now followed in the drying industry.  The assumpt ion  is made here  usual ly  that 
the drying p rocess  can be r ep re sen ted  on the a i r -humid i ty  d i a g r a m  by an h = const line. If the energy  of 
the bond between mo i s tu re  and the m a t e r i a l  is a lso taken into account, however,  then such a r ep resen ta t ion  
is  in pr inciple  incor rec t .  Corresponding to sorp t ion  desorp t ion  i so the rms ,  the der iva t ive  of a i r  enthalpy 
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with r e s p e c t  to a i r  humidity will not be a constant but r a t h e r  a va r iab le  quantity corresponding to the c h a r -  
ac t e r i s t i c  function on the p sych rome t r i c  chart .  It stands to reason,  therefore ,  that the re la t ion  between 
the enthalpy and the moi s tu re  content of a hygroscopic  ma t e r i a l  will not be l inear  but, instead,  will follow 
some  curve which can be de te rmined  on the bas i s  of sorpt ion  and desorpt ion  i so the rms .  The author uses  
this method and proposes  a new method of plotting the drying p roces s  on the a i r -humid i ty  d iagram.  This  
method accounts for  the ene rgy  of the bond between mo i s tu re  and the ma te r i a l ,  thus making i t  possible  to 
plot the p rocess  in accordance  with the t rue mechan i sm of in te rac t ion  between moi s t  ma t e r i a l  and humid 
air. 

The proposed method of reproducing the changes in the s ta te  of the drying agent and in the s ta te  of the 
su r face  of the dr ied ma te r i a l  (when it  is in equi l ibr ium with the ambient  gas) on the a i r -humid i ty  d i ag ram 
is a new and or iginal  one that makes  it  possible  to calculate  r a the r  re l iab ly  the kinetics of the drying p ro -  
cess  fo r  a fine d i spers ion  in pneumatic  and in s p r a y  des i cca to r s ,  with the bond energy  of the mois tu re  taken 
into account. 

Noteworthy is a lso  the au thor ' s  ana lys is  of the in te r re la t ion  between the ra te  coefficients  of the drying 
p roces s  fl / a. 

Based on the theore t ica l  d iscuss ion  is an i l lus t ra t ive  example  in the las t  par t  of the book, where  the 
author shows the des ign of a pneumatic des i cca to r  for  fine d i spers ions .  The calculat ions here  a r e  quite 
thorough and can be of use not only to students in thei r  c l a s s r o o m  and d i s se r ta t ion  work  but also to de-  
s igners  and engineers .  

It mus t  be said,  in conclusion, that the ma t e r i a l  in this book is r a the r  complete,  well  organized,  and 
methodica l ly  presented.  
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