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It  was reso lved  at the 24th Communis t  Pa r ty  Congress  that the e f fec t iveness  of consumer  goods p ro -  
duction must  be r a i sed  by implement ing  the ach ievements  of science and engineer ing  in all  s e c to r s  of  the 
national  economy.  

We will d i scuss  here  the deve lopments  in des icca t ion  technology,  of concern  to r e s e a r c h e r s  in this 
field. 

Des icca t ion  p r o c e s s e s  a re  impor tan t  to the national economy,  having found many applicat ions in all  
s e c to r s  of industry and agr icu l tu re .  Dried products  include such a d ive rs i ty  as c e r e a l s ,  fuels ,  m in e ra l  
f e r t i l i z e r s ,  t i m b e r ,  pha rmaceu t i ca l s ,  foodstuffs ,  g r a s s ,  paper ,  rubber ,  building m a t e r i a l s ,  r ad ioeng inee r -  
ing components ,  c e r a m i c  components ,  t ex t i les ,  synthetic chemica l s ,  insulat ion m a t e r i a l s ,  etc.  One d r i e s  
m a t e r i a l s  for m a s s  consumption produced in mil l ions  of tons annually as well  as expensive m a t e r i a l s  p ro -  
duced in quant i t ies  below a hundred k i l og rams  annually. The size of dr ied a r t i c l e s  r anges  f rom m i c r o -  
components  for the r ad io  industry to la rge  aggrega tes  such as work  benches ,  veh ic les ,  agr icu l tu ra l  m a -  
ch inery ,  etc.  

Desiccat ion is  one of the mos t  impor tan t  s tages  of a manufuctur ing p roce s s  in a lmos t  every  industry ,  
and on i ts  p rope r  management  depends not only the p r e s e r v a t i o n  but also the be t t e r  quality of products .  

The bas ic  r e q u i r e m e n t s  of a des icca t ion  appara tus  a re  that it yield a dry  product  with specif ied qua-  
lity indices (mois ture  content within given l imi t s ,  v i tamin  content as well  as other  valuable  ingredients ,  
s t ruc tu ra l  and mechan ica l  p rope r t i e s ,  etc.  ) and that it ensure  the best  poss ible  c h a r a c t e r i s t i c s  in t e r m s  
of heat  and energy  lo s se s ,  since 10-15% of all  fuel in the ove ra l l  nationwide heat balance is  spent on d e s i c -  
cation p r o c e s s e s .  F o r  this r ea son ,  the cons t ruc t ion  of highly economica l  and efficient des i cca to r  ag g re -  
gates  accord ing  to modern  scientif ic  and engineer ing  s tandards  is of u tmost  impor tance  to the ent i re  na-  
t ional  economy.  

The development  of leading Soviet indus t r ies  is in t imately  re la ted  to developments  in des icca t ion  
technology. We will examine  here  the bas i c  t rends  of modern  h igh-power  des icca t ion  specif ical ly  in those 
indus t r ies  where  des icca t ion  is the c ruc ia l  t r ea tmen t  stage affect ing the product  quali ty.  I m p r o v e m e n t s  in 
the p e r f o r m a n c e  and in the economy of des icca t ion  are  achieved along the following l ines,  

1. I n c r e a s e  in the power  r a t ing  of aggrega tes  and cons t ruc t ion  of l a rge - capac i t y  composi te  ag g re -  
gates  (for example :  tube d e s i c c a t o r s ,  f luidizat ion-bed d e s i c c a t o r s  with a 200 tons /h  capaci ty ,  a t o m i z e r -  
d e s i c c a t o r s  with up to 50 tons /h  evapora ted  mois tu re ) .  

2. I nc r ea s e  in the r a t e  of heat and m a s s  t r a n s f e r  p r o c e s s e s ,  through opt imizat ion of the h e a t - c a r r i e r  
p a r a m e t e r s  and i m p r o v e m e n t  of the hydrodynamic  p r o c e s s  conditions.  

3. I nc r ea s e  in the des icca t ion  r a t e ,  by p r io r  d i spers ion  of the m a t e r i a l  and consequent  en la rgement  
of i ts  heat  and m a s s  t r a n s f e r r i n g  sur face ,  d i spe r s e  m a t e r i a l s  a re  now more  often dried in fiuidization and 
suspension beds ,  where  the p r o c e s s  can be acce le ra ted  cons iderably  and not only the technicoeconomical  
indices of the des icca t ion  p roce s s  can thus be improved  but also the quality of many hea t sens i t ive  m a t e r i a l s .  

4. Applicat ions of new des iccat ion techniques and compound heating modes" of cons iderab le  p rac t i ca l  
in te res t  a re  d e s i c c a t o r s  where  heat sens i t ive  m a t e r i a l s  undergo dry ing  in a cycled mode.  
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Studies made at many Scientific-research institutes have shown that cycled desiccation not only helps 
to preserve the quality of precious foods (cereals and vegetables) but also ra ises  their market value. 

Sublimation desiccators are very advantageous to use in the food industry as well as in other indus- 
t r ies ,  inasmuch as the taste of products dried~by this method can be retained for long periods of time. 
Sublimation desiccation may become popular in those regions of the Soviet Union where refrigerat ion,  deep- 
freeze transportation, and deep--freeze preservation techniques have not yet been properly implemented. 

Other modern methods of drying include thin-film desiccation with a radiative heat supply, liquid and 
paste desiccation in a fluidization bed with sprinkling and with an iner t  disperse packing, desiccation in 
an extraneous forcing field (for example, in a field of industrial-frequency or high-frequency electric cur-  
rents), etc. 

5. A rational design of desiccators requires  provisions for uninterrupted drying, which would make 
continuity and complete automation of the entire technological process feasible. 

The construction and the installation of automated desiccator aggregates make it possible, in turn, 
to increase the output, to improve the product quality, and also to improve the working conditions in a fac- 
tory. 

For  instance, a conversion to automated continuous desiccation of a product like cereals  will reduce 
the necessary equipment for cleaning and drying, also the necessary electrical  equipment, by 50-60%. 
The expenditure for automated cereal  cleaning-drying equipment can be recovered within 2-3 seasons. 

Automated desiccation of potatoes and vegetables can reduce the final moisture content from 12 to 
6%, thus making it possible to preserve a product approximately 5 times longer. 

6. Finally, in the design of desiccators for the food industry, it is very important to make use of 
secondary energy sources and of all heat otherwise wasted, as this apparatus becomes rationally integrated 
into the thermal system of the entire processing plant. 

Desiccation plays an important role in several  other industries as, for example, in the fuel industry 
where the continually growing demand for solid fuel in this country emphasizes the role of desiccation pro- 
cesses and apparatus in this particular application. 

Thus, the fuel industry now uses more equipment capable of handling disperse fuels, namely solid 
fuel particles suspended in a fluid. 

Over a hundred tube desiccators with a capacity of 40-100 tons/h each are used throughout the nation- 
wide system under the management of the USSR Ministerium for the Coal Industry. At the same time, drum 
desiccators are widely used in electric power plants throughout the country. 

In the chemical industry it is necessary to dry lumpy, loose, liquid, and pasty materials.  Disperse 
materials ,  especially crystalline ones, are encountered here most often. They may be of either organic 
or inorganic origin. 

Disperse materials  are dried in drum-type, belt-type, and eddy-type desiccators,  as well as fluidi- 
zation-bed, suspension-bed, and vibrofluidization-bed apparatus. 

Thus, in the potash combines Soligor and Bereznik there are in operation fluidization-bed systems 
designed at the VNIIG and tube desiccators with a capacity of over 100 tons/h designed at the ITMO AN 
BSSR. The construction of desiccators with a capacity of 150-180 tons/h in a single stage is now under- 
way. According to available data, desiccation car r ies  much weight in the production of such materials.  

The fast growing chemical industry requires additional heavy-power equipment, and new techniques 
of effective desiccation are called for. 

The problems of dehydrating bacterial  preparates are of overriding significance in the microbiologi- 
cal industry. The desiccation costs amount to about 50% of all expenditures on technological processing 
here.  It is to be noted, however, that the problems of desiccation peculiar to this branch of industry r e -  
quire further research  in and utilization of high-performance atomizer-desiccators  which have already 
been developed at the ITTF AN UkrSSR, the ITMO AN BSSR, the NIIKhIMash, the NIIUIF, the 1VIEI, the 
MIKhM, etc. 

A large number of drugs are now manufactured in large pharmaceutical plants. Such drugs include 
mainly those mass produced in the fo rm of tablets. Desiccation constitutes a major portion of the 
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manufac tur ing  p r o c e s s  in the product ion of these  drugs  or  of other  p r e p a r a t e s  as well .  The ra te  and the 
quali ty of des icca t ion  of the raw m a t e r i a l  will de te rmine  all  subsequent  opera t ions .  

Among the methods a l ready  widely used in industry a re  the combined gravi ty- f lu id iza t ion  bed and 
bubbling fluidization bed.  

Des icca t ion  c h a m b e r s  of the R o s s t r o m p r o e k t  s y s t e m  with mult iple c i rcu la t ion  a re  widely used in the 
product ion of c e r a m i c s  for  the building indust ry .  The in te rac t ion  between incoming and outgoing a i r  s t r e a m s  
in such an appara tus  has the effect  of enhancing the des icca t ion  p r o c e s s .  

As the bu i l d i ng -ce r am i c s  industry grows,  exis t ing designs  of dess ica t ion  c h a m b e r s  a re  improved  
while new ones  a re  developed in the USSR. Severa l  models  of  an e j ec to r - t ype  des icca t ion  chambe r ,  which 
ensure  ve ry  s teady drying,  have a l ready  been cons t ruc ted  and instal led.  

Counter  flow d e s i c c a t o r  tunnels with va r ious  ex t ra  design fea tu res  (for ins tance ,  with zonal regula t ion 
of the opera t ing  p a r a m e t e r s ) ,  designed to acce l e ra t e  the des icca t ion  of a r t i c l e s ,  a re  also widely used and 
also d e s i c c a t o r s  with an a l t e rna t ing  ve r t i c a l  a i r  s t r e a m .  

E j e c t o r - t y p e  d e s i c c a t o r  tunnels a re  a lso  widely used in bu i l d ing -ce r amic s  fac to r i e s .  The p resence  
of e j ec to r s  he re  en s u re s  an in ternal  c i rcu la t ion  of the heat c a r r i e r .  

Whenever  c e r a m i c  a r t i c l e s  mus t  be dr ied fast  (for example ,  po rce la in - fa i ence  i t ems) ,  one uses  con-  
veyor  d e s i c c a t o r s .  S t ructura l ly ,  such an appara tus  cons i s t s  of two pa ra l l e l  moving be l t s  with c r ad l e s  
containing the moi s t  p ieces .  

The c e r a m i c  raw m a t e r i a l  is mos t  often dried in ro ta t ing  d rum des i cca to r s .  

F o r  clay one uses  now not only d rum d e s i c c a t o r s  but a lso  a i r - s p o u t  d e s i c c a t o r s ,  while a t o m i z e r -  
d e s i c c a t o r s  a r e  used for  a c e r a m i c  m a s s  in the fo rm of s lag.  Such a des icca t ion  y ie lds  ready  powder ,whi le  
other  methods r e q u i r e  additional equipment  for comminut ing  the dry  ma te r i a l .  

Des i cca t i on i s  ex t r ao rd ina r i l y  impor tan t  in the p r o c e s s i n g  of ag r i cu l tu ra l  products .  It i s  to be noted 
he re  that,  in this c a se ,  des icca t ion  s e r v e s  not only as a means  of ensur ing  long- t ime p r e s e r v a t i o n  but, 
owing to the s t r ic t ly  scient i f ic  choice of appara tus  and p r o c e s s  mode,  it has also become  an impor tan t  
means  of improv ing  the tas te  and the m a r k e t  value of these  products .  

The des icca t ion  of c e r e a l  c rops  (wheat, corn ,  rye )  and of ce r ta in  c rops  for  indust r ia l  use (e. g . ,  
sunflower seeds)  has been thoroughly analyzed and there  a re  in opera t ion  many d e s i c c a t o r s  of va r ious  types ,  
capac i t i e s ,  and d e g r e e s  of mechanizat ion .  The Minis te r ium of P rov i s ions  o p e r a t e s  now s e v e r a l  hundred 
heavy-power  gra in  d r i e r s  of the r ec i r cu la t ion  type with a capaci ty  of 50 tons /h ,  which have been designed 
at the ITMO AN BSSR and subsequently modified at the Kazan Branch  of the VNIIZ. 

In developing new methods of des icca t ion ,  pa r t i cu l a r  attention mus t  be paid to prevent ing  the f o r m a -  
tion of cancerogen ic  compounds.  

As is  well  known, a r t i f i c ia l  des icca t ion  of g r a s s  en su re s  an a lmos t  comple te  p r e s e r v a t i o n  of nutr ients  
and v i t amins  contained there in  (during plain na tura l  des icca t ion  60-80~ of these  subs tances  get lost) and the 
feasibi l i ty  of mechanized ha rves t ing  even under  unfavorable  wea ther  condit ions.  The use of hay flour allows 
a reduct ion in the use of concent ra te  fodders  and, at the s ame  t ime ,  an upgrading of the feed given to f a r m  
an imals .  

The product ion of v i tamin  f lour f rom g r a s s ,  in quant i t ies  of many mil l ion tons annually,  is  con tem-  
plated in the nea r  future.  Consider ing  that  3-4 tons of wa te r  mus t  be evapora ted  per  ton of f lour,  one can 
e s t ima te  the heat  expended on the des icca t ion  of g r a s s  to be  c o m m e n s u r a t e  with that  needed for  the d e s i c -  
cation of c e r e a l ,  for example .  

Des i cca to r  agg rega te s  of the d rum type a re  at p resen t  manufac tured  se r i a l ly .  Although they have 
pe r fo rmed  well  in the des icca t ion  of va r ious  g rades  of g r a s s ,  the i r  capaci ty  of 500 kg (dry mate r ia l )  per  
hour does not appea r  adequate.  T h e r e  is a definite need for  h igher -capac i ty  appara tus  opera t ing  by the 
mos t  advanced techniques.  

The ce l l u l o s e -pape r  industry  r anks  among  the bas ic  and mos t  impor tan t  b r anches  of the national 
economy,  i ts  sha re  of product ion (in t e r m s  of worth) since 1961 be ing  l a r g e r  than that of all  o ther  t imber  
p r o c e s s i n g  indus t r ies .  
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Desiccat ion const i tu tes  one of the bas ic  technological  p r o c e s s e s  in the manufac ture  of paper  and c a r d -  
board .  Contac t -dry ing  is  now the pr incipal  method used for  paper .  The des i cca to r  par t  of modern  p ap e r -  
making machinery  is  a huge aggrega te ,  r a t h e r  inconvenient to opera te  and difficult to automate .  

Fo r  this r eason ,  any m e a s u r e s  designed to acce le ra te  the des icca t ion  of paper  and to reduce  the meta l  
m a s s  and thus also the energy consumption will benefi t  the national economy on the whole, espec ia l ly  in 
view of the eve r  growing industr ia l  and consumer  demand for the va r i e ty  of c e l l u l o s e , p a p e r  products .  

In o rde r  to improve  the ef fec t iveness  of the p r o c e s s ,  one uses  today compound modes of heat supply 
to the ma t e r i a l  sur face  which have been developed at the Engineer ing  Inst i tute of the Food Industry  in Mos-  
cow. 

The sawmil l  and t imber  p rocess ing  indus t r ies  in this country have grown vigorously  during the Soviet 
e r a .  Such a d ras t i c  inc rease  in lumber  production and the expanding use of lumber  products  in va r ious  s e c -  
t o r s  of the national economy have made it n e c e s s a r y  to develop t imber  des iccat ion techniques,  namely  to 
design specia l  types  of c h a m b e r s  and p r o c e s s e s ,  to improve  the pe r fo rmance ,  and to use m o r e  effect ive 
heat  c a r r i e r s .  

The des iccat ion of wood is  a technological  p r o c e s s  which r equ i r e s  la rge  quant i t ies  of ene rgy .  Many 
types  of des iccat ion c h a m b e r s  for  this specia l  purpose  a re  in operat ion today throughout the t imber  indus-  
t ry;  they have been designed at the NIIMOD, the VTI ,  the UkrNIIMOD, the Moscow T i m b e r  Engineer ing  
Ins t i tu te ,  and the TsNIIFM.  

The ma jo r  par t  of  des iccat ion is  done in l a r g e - s c a l e  lumber  mi l l s ,  where  continuous-duty c h a m b e r s  
a re  used for  reducing  the moi s tu re  content p r io r  to shipment .  Water  vapor ,  wa te r ,  or  flue gases  se rve  
here  as heat c a r r i e r s .  Most widely used are  continuous-duty c h a m b e r s  with a convect ive heat  supply. 

The grea t  va r i e ty  of des i cca to r  models  used in different  plants does not re f lec t  on the nature  of any 
pa r t i cu la r  production p roce s s  but,  r a t h e r ,  s t ems  f rom a lack of se lect ion guides appl icable  to e i ther  new 
o r  modernized  old instal la t ions.  

In view of the t remendous  i n c r e a s e s  in e lec t r i c  power generat ion and the const ruct ion of heavy-power  
energy s y s t e m s ,  it has become feasible  to utilize e lec t r ic  energy for the des icca t ion  of wood. 

Among the des iccat ion cham be r s  used for wood and opera ted  on e lec t r ic  power at indust r ia l  f requency,  
one ought to mention the e l ec t r i ca l  r ad ia to r -convec t ion  c h a m b e r s  which have been designed at the Ukr-  
NIIMOD and the e lec t romagnet ic  c h a m b e r s  which have been designed at the Insti tute of Heat and Mass  T r a n s -  
fer  (BSSR Academy of Sciences) accord ing  to the modern  method of des icca t ion  with cycling.  

During the past  decade there  has occur red  a rapid  development  in radio  engineer ing  ins t ruments  with 
re la t ive ly  few meta l l ic  components  and in re la ted  indus t r ies .  An outstanding fea ture  of these indus t r ies  
is  that the technological  p r o c e s s e s  here  a re  highly mechanized and automated.  In connection with it, one 
had to develop hea t ing- -d ry ingappara tus  and methods based on ent i re ly  new fundamental  pr inc ip les  and 
capable  of acce le ra t ing  the heat t r ea tmen t  of m a t e r i a l s  as well  as a r t i c l e s ,  i . e . ,  of reducing the p ro ce s s  
t ime  to a f ract ion of the t ime  (in some c a s e s  to one o rde r  of magnitude l e s s  or  even shor te r )  than requi red  
in conventional s y s t em s .  Such new methods have been developed at the ITMO AN BSSR and they include, 
for  ins tance,  va r ious  modes of continuous or  in te rmi t ten t  r ad ia t ive -convec t ive  heating of po lymer  coat ings 
or  thin l aye r s  of a ma te r i a l .  These  methods have brought  about a g r e a t  improvemen t  in the heat t r ea tmen t  
of heat sens i t ive  m a t e r i a l s  and products ,  in the i r  quali ty and p re se rvab i l i t y .  

In considera t ion of all  th is ,  s e v e r a l  new technologies have been introduced for  the heat t r e a t m e n t  of 
a r t i c l e s  and prototype rad ia t ive -hea t ing  pilot d e s i c c a t o r s  have been instal led with luminous or  da rk  r a d i a -  
tion sou rces ,  se rv ing  as a sound b a s i s  for  a subsequent  setup of Various s e r i e s  of automated p r o c e s s - a n d -  
a s sembly  l ines .  
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