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The monograph by  S. G. I I ' yasov  and V. V. Krasnikov  deals  with the urgent p rob lem of de termining  
the optical  and hea t - rad ia t ion  c h a r a c t e r i s t i c s  of m a t e r i a l s  which a r e  involved in rad ia t ive  heat  t r a n s f e r .  
Although food products  were  the main object  of the study, it can be said that the methods and the t es t  
p rocedu re s  p roposed  by the authors  for  de te rmin ing  the optical  and the hea t - rad ia t ion  c h a r a c t e r i s t i c s  a re  
appl icabie to any engineer ing m a t e r i a l s  with a heterogeneous  s t ruc tu re  - so  far  as the propagat ion of e l e c -  
t romagne t i c  waves  in the conventional n e a r  and in te rmedia te  in f ra red  ranges  through such m a t e r i a l s  
is concerned.  

The hea t - rad ia t ion  and the optical  spec t r a l  c h a r a c t e r i s t i c s  of d iverse  engineer ing and s t ruc tu ra l  
ma te r i a l s  a re  needed for  more  accura te  calculat ions of rad ia t ive  heat t r a n s f e r .  Such studies have become  
espec ia l ly  s ignif icant  la te ly  in view of the developments  in space and rocke t  t~chnology, where  the t he rma l  
s ta te  of a c r a f t  under vacuum condit ions,  for  example ,  is wholly de te rmined  by p r o c e s s e s  of radia t ive  heat  
t r a n s f e r .  However ,  in the technical  l i t e r a t u r e  the re  is l i t t le  avai lable  on methods of de te rmin ing  the s p e c -  
t r a l  radia t ion 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  in the t he rma l  range.  F o r  this r ea son ,  the publication 
of the monograph rev iewed h e r e  fills a long felt  need.  

The book cons isis of four chap te rs .  In Chap. 1 a re  desc r ibed  the physical  models  of the study object ,  
n ame ly  of food products ,  f rom the standpoint  of r ad ia t ive  heat  t r a n s f e r  in them.  It a l so  contains a few 
v e r y  useful tables  where  all types of optical  and hea t - rad ia t ion  c h a r a c t e r i s t i c s  a r e  c lass i f ied  and i n t e r -  
r e l a t ed  through analyt ical  express  ions. 

in Chap. 2 a re  d i scussed  the theore t ica l  a spec t s  of the method of de te rmin ing  the optical and the 
hea t - rad ia t ion  c h a r a c t e r i s t i c s  of food products  which se lec t ive ly  abso rb  and d i spe r se  rad iant  energy.  The 
two-flux approximat ion  in the theory  of rad ia t ive  t r a n s f e r  is fur ther  developed here .  The authors  p ropose  
or iginal e x p e r i m e n t a l -  analyt ica l  methods for de te r  mining the spec t r a l  coeff icients  of effect ive at tenuation.  
With the aid of the analyt ica l  express ions  der ived he re ,  it is poss ib le  to calcula te  these coefficients  for a 
se l ec t ive ly  absorb ing  and d i spe r s ing  l aye r  of ma te r i a l ,  if t e s t  data on the hemi sphe r i ca l  r e f l ec t iv i ty  and 
t r ansmi t t i v i t y  a re  given. In this chapter  the authors  a lso  desc r ibe  the i r  graphica l  methods of de te rmin ing  
the bas ic  c h a r a c t e r i s t i c s  of a radia t ion field inside a l a y e r .  

In Chap. 3 a r e  shown expe r imen ta l  methods of de termining the hea t - rad ia t ion  c h a r a c t e r i s t i c s  of 
ma te r i a l s  which se l ec t ive ly  abso rb  and d i s p e r s e  rad iant  heat.  The methods of r e f l ec t iv i ty  and t r a n s m i t -  
t ivi ty  m e a s u r e m e n t s  a r e  p rope r l y  c lass i f ied  he re .  It is noted, quite co r r ec t ly ,  that data obtained by dif-  
fe ren t  authors  on the r e f i ec t iv i ty  and the t r ansmi t t iv i ty  of the same  d i spe r s ive  ma te r i a l s  a r e  often not 
comparab le .  In o r d e r  to avoid such a si tuation in descr ib ing  the ref lect ion and the t r a n s m i s s i o n ,  it is 
n e c e s s a r y  to define p r e c i s e l y  the conditions of incidence and r e f e c t i o n  ( t ransmiss  ion) of ene rgy  fluxes.  
T h e r e  follows a c r i t i ca l  rev iew of exis t ing methods of measu r ing  the spec t ra l  r e f l ec t iv i ty  and t r ansmi t t iv i ty  
of d i spe r s ing  and absorb ing  m a t e r i a l s  within the n e a r  and in te rmedia te  in f ra red  range.  Original  optical  
s y s t e m s  developed by the authors  for  t wo-b eam techniques of measur ing  the hea t - rad ia t ion  c h a r a c t e r -  
i s t ics  a r e  a lso  shown he re .  The m e r i t s  and drawbacks  of each exper imenta l  technique a re  d iscussed  in 
detai l ,  each is a l so  evaluated in t e r m s  of accuracy .  
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Chapter 4 contains results obtained by measuring the optical and the heat-radiation charac te r -  
istics of food products. Data are  given pertaining to the hemispherical transmittivity and reflectivity of 
food products (dough, vegetables, fruits, s tarches,  e t c . )o f  various specimen thicknesses, also data pe r -  
taining to Rk and T k as functions of the layer  thickness, density, and moisture content. It is demonstrated 
that the reflectivity of most materials considered here increases with increasing layer thickness. This is 
caused by multiple dispersion of the radiant flux inside a layer .  

There are  a few items in the text which the reviewers find inaccurate. It is stated in Chap. 2 that 
nthe fundamental Bouguer, Bouguer --Lambert ,  andBouguer , -Lamber t - -Beer laws of radiation ~ do not apply to 
several  materials when the la t ter  are exposed to integral radiation fluxes. But these laws are ,  s t r ict ly 
speaking, valid only for  monochromatic radiation and, therefore,  a pr ior i  cannot apply to integral fluxes. 
Further  on, in Chap. 3 the authors cite as one reason why a two-beam measurement of R k and T~. is more 
sensitive than a single-beam measurement that the effect of radiation absorption byatmospherie H2Ovapor 
and CO 2 on the instrument readings has been eliminated in the two-beam method. But radiation is absorbed 
by the atmosphere in either method and, therefore,  the instrument sensitivity drops at those frequencies 
of the spectrum at which absorption is appreciable. All this does not detract  from the very valuable work 
of these authors. 

The monograph by S. G. II'yasov and V. V. Krasnikov is today the only one available in the Soviet 
technical l i terature which covers all problems involved in determining the optical and the heat-radiation 
character is t ics  of various dispersing and absorbing materials within the thermal range of the spectrum. 
The publication of this book meets an urgent need of practical engineering and its appearance should speed 
up the introduction of infrared heating as well as radiative heat t reatment into various sectors of the natio- 
nal economy. The methods of analysis proposed by S. G. Ii 'yasov and V. V. Krasnikov can, as they become 
further developed, contribute to a significant progress in one of the important areas of radiative heat 
t ransfer .  

The book contains valuable scientific data, many of them published for the f irs t  time, the text is 
ra ther  well illustrated with graphs and tables. There is no doubt that the scient if ic- technical  community 
will welcome this monograph with great interest.  
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V I S C O P L A S T I C  M A T E R I A L S *  

Reviewed by A.  K h .  K i m  

The problem of heat and mass transfer in rheologically complex media has during.the last decade 
become extraordinarily urgent. Along with widely used industrial polymer materials, very important in 
engineering and in consumer applications are such disperse materials as confectioneries, pharmaceuticals, 
foods, varnish-dye composites, enriched fuels and fuel mixtures, structural mortars, petroleum extrac- 
tants, water-coal and water-sand pulps, ceramic and peat pastes, nuclear fuels in suspensions, and also 
biological media like blood, etc. Many disperse fluids acquire a complex mechanical behavior when sub- 
jected to external electric and magnetic fields. Until recently, the Shvedov-Bingham model of linearly 
viscoplastic medium has been widely and successfully used for the theological description of such disperse 
media. With the latest developments and improvementsin instrumental theology, however, the inadequacy 
and the limitation of this equation of rheologieal state has become apparent, especially in the case of low 
and moderate shearing rates. On the basis of many theoretical-experimental studies and data analyses 
made in the USSR as well as abroad, at the Institute of Heat and Mass Transfer (Academy of Sciences of 
the ]3elorussian SSR) there has been derived a new phenomenological equation of nonlinearly viscoplastie 
media, an equation which generalizes over i0 classical theological models with the Shvedov-Bhagham 
model included. This served as the basis for an extensive cycle of theoretical-experimental studies con- 
cerning the rheodynamies and the convective heat transfer in nonlinearly viscoplastie disperse fluids 
flowing laminarly under pressure through pipes and channels. 

The book by ]3. M. Smol'sld[, Z. P. Shul'man, and V. M. Gorislavets contains essentially the most 
important results of these studies. It is made up of nine chapters, some dealing with mechanical, physico- 
chemical, and theological properties of various varnish-dye composites very successfully selected by the 
authors as model media with a nonlinear flow curve. Most prominently are covered the rheodynamics and 
the convective heat transfer in the case of nonlinearly viscoplastie materials flowing through circular 
pipes ,  o r i f i ces ,  and coaxial  cy l inders  under var ious  boundary condit ions,  with viscous diss ipat ion as well 
as s l ippage at  the wall and s h e a r  an i so t ropy  of heat conduction taken into account.  The calculat ions he re  
a r e  quite or iginal  and should be ve ry  useful for engineer ing  p rac t i ce .  An excel lent  feature  of the book is 
that  it contains a g r ea t  deal of r e f e r e n c e  ma te r i a l  in the fo rm of many tab les ,  n o m o g r a m s ,  and graphs .  
This ma te r i a l  will p rove  to be valuable to eng ineers ,  des igne r s ,  and technicians .  The bibl iography con-  
tains 202 en t r i e s .  All this makes  the monograph ve ry  useful for  solving many applicat ion p rob l ems .  It is 
to be noted that ne i the r  in the foreigl~ nor  the Soviet sc ient i f ic  l i t e r a tu r e  has the p rob lem of rheodynamics  
and convect ive heat  t r a n s f e r  in theo log ica l ly  complex  media  been t rea ted  monographica l ly  p r i o r  to the 
appea rance  of this book. I expect  the book by ]3. M. Smol ' sk i i ,  Z. P. Shul 'man,  and V. M. Gor i s lave t s  to 
be widely read .  

*Nauka i Tekbnika, Minsk, 1970, 446 pp. 
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