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The development of drying technology during the 

last 50 years can be illustrated with reference to cer- 

tain branches of the national economy. 
Grain drying had long been used in Tsarist Russia 

as a means of preserving grain. However, the tech- 

niques employed were very primitive. Modern ma- 
chinery was gradually introduced, but until the Revolu- 
tion it was very thinly distributed. 

During the years of Soviet rule grain drying tech- 

nology has been transformed beyond all recognition. 

Many thousands of mechanized grain dryers have been 
built and new designs have been developed, notably by 
the All-Union Heat Engineering Institute (VTI), the All- 

Union Institute of Agricultural Machine Building 

(VISKhOM), etc. 

The VTI is developing shaft dryers with various 
capacities and has designed the "Knzbass" mobile 
mechanized grain dryer. Small fixed VIZM grain 

dryers are being widely used in agriculture. 

The Promzernoproekt has done a great deal to im- 

prove shaft dryers (the DSP dryer, etc. ). 
It should be stressed that the VTI shaft dryers were 

a considerable advance on previous models in both 
output and fuel economy. But the nonuniformity of 

dryingin such dryers combined with loss of grain quality 
made it necessary to investigate other drying tech- 
niques. 

An essentially new method was developed at the In- 
stitute of Heat and Mass Transfer of the Academy of 

Sciences of the Belorussian SSR. This method com- 
bines recirculation of the grain with an oscillating 
regime (alternate heating of the grain in the fluidized 
state and cooling in a fixed bed) and contact mass 
transfer between the fresh and circulatinggrain. Grain 

heated in the fluidized state is heated much more uni- 
formly than in the fixed bed of a shaft dryer. Heat 
transfer in a fixed bed always involves a considerable 
degree of nonuniform heating due to the nonuniform 
motion in the shaft of both the packing itself and the 

gaseous heat transfer agent. The alternation of heat- 
ing and cooling of the grain in a recirculating dryer 
prevents deepening of the evaporation zone inside the 
grain and lowers the temperature gradient over the 
grain section. This results in much improved quality: 
gluten is preserved, which gives better baking prop- 
erties, while seed grain treated in this way gives a 
15-20% better yield. 

The Kazakh Branch of the VNIIZ has introduced a 
modification of the recirculating grain dryer in which 
the grain is raised by a bucket conveyor instead of 
pneumatically. In this case the grain is heated not in 
the fluidized state but in a falling bed. 

At p r e s e n t ,  about 60 powerful  r e c i r c u l a t i n g  g ra in  
d r y e r s  with a capaci ty  of 50 t on /hou r  a re  opera t ing  in 
the e a s t e r n  Soviet Union. 

The deve lopment  of the chemica l  i ndus t ry  led to the 
ex tens ive  in t roduc t ion  of batch vacuum dry ing  cabinets .  
These  a re  h e r m e t i c a l l y  sea led  c y l i nd r i c a l  or  r e c t angu -  
l a r  c h a m b e r s  equipped with a s e r i e s  of hollow ho r i zon -  
tal  p la tes  through which s t eam or  hot water  flows. 
T r a y s  of m a t e r i a l  a re  suppor ted  on the p la tes  and 
wa te r  vapor  and a i r  a re  evacuated with vacuum pumps.  

In the t h i r t i e s  the chemica l  indus t ry  used  a type of 
s c r a p e r  r o t a r y  vacuum d r ye r  cons i s t ing  of a hor izon ta l  
d rum fi t ted with a s t eam jacket  and a mix ing  sys tem.  
These  d r y e r s  had the d i sadvan tages  of batch operat ion,  
complexi ty ,  moving  pa r t s ,  and a high s c r a p e r  b r e a k -  
down rate .  

At the s ame  t ime a tmosphe r i c  t w i n - d r u m  d rye r s  
were  introduced.  Although the d r y e r s  t hemse lves  op- 
e r a t ed  cont inuous ly ,  the m a t e r i a l  was f i l t e red  on 
pe r iod i ca l l y  opera t ing  f i l t e r  p r e s s e s  and the f i l t e red  
m a t e r i a l  was fed manua l ly  into the r ece iv ing  tank of 
the dry ing  appara tus .  Moreover ,  on the ro l l s  the m a -  
t e r i a l  was dr ied  only to 36-42% re s idua l  m o i s t u r e  
content ,  so that a supp lemen ta ry  dry ing  p r o c e s s  was 
r equ i red .  

In the f i f t ies  a cont inuous f i l t e r - d r y e r  with r o t a r y  
vacuum f i l t e r s  and t w i n - d r u m  a tmosphe r i c  d r y e r s  
f i t ted with aux i l i a ry  sc rew d r y e r s  was introduced.  

The sp ray  dry ing  of solut ions  was proposed a long 
t ime  ago. This  involves  a tomiz ing  the solut ion in a 
dry ing  chamber .  F lue  gases  or hot a i r  se rve  as the 
heat  t r a n s f e r  agent. However,  for a long t ime spray  
d ry ing  was not used be c a use  of ce r t a in  technica l  sho r t -  
comings :  the m o i s t u r e  content  of the product  was non -  
un i fo rm and a la rge  amount  of heat was consumed.  

This method has s ince been much improved.  P r e -  
hea t ing  to a t e m p e r a t u r e  c lose  to the boi l ing  point  at 
p r e s s u r e s  of 60-150 a tm is used  to improve  the c h a r -  
a c t e r i s t i c s  of the dry ing  c ha mbe r  in dry ing  t he rma l ly  
s table  solut ions.  As a r e s u l t  of the reduced p r e s s u r e  
the solut ions  evapora te  spontaneous ly  a n d b e c o m e f i n e l y  
d i s p e r s e d  in the chamber .  M. V. Lykov and others  

have proposed  such a d r ye r  for  drying and dehydra t ing  
sa l t s  of phosphor ic  acid. The a tomized and pa r t i a l ly  
dehydra ted  p roduc t s  a re  d r i ed  by a counterf low of gas 
with subsequent  cooling. 

P. D. Lebedev,  M. I. Verba,  and B. I. Leonehik 
have suggested that t h e r m o s t a b l e  solut ions  of i no r -  
ganic sa l t s  not conta in ing  c r y s t a l s  or other  m e c h a n i -  
cal  impur i t i e s  should be p rehea ted  to a t e m p e r a t u r e  
above the i r  boi l ing  point  at  a tmosphe r i c  p r e s s u r e .  In 
this  case  the in t e rna l  heat of the solut ion also con-  
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tributes to the dehydration of the droplets and the ef- 
ficiency of the chamber is almost doubled. 

It has also recently become common pract ice to dry 
solutions in fluidized beds. 

There are various methods of drying granular (in- 
cluding crystall ine and finely dispersed) materials ;  
these include conveyor, chamber,  shaft, rotary,  and 
pneumatic gas dryers ,  as well as fluidized-bed ap- 
paratus.  Crystalline mater ia ls  are generally dried 
in ro tary  dryers .  As a result  of tumbling the part icles  
become abraded and reduced in size. Air-fountain, 
penumatic gas and fluidized-bed dryers  are  the most  
promising for crystal l ine materials .  

To achieve uniform drying two- and multistage 
fluidized-bed dryers  are employed. Such a dryer  is 
used at the Zaporozhe Byproduct Coke Plant for dry-  
ing ammonium sulfate. At the Moscow Coke and Gas 
Plant high-speed drying of ammonium sulfate in a 
vortex chamber has been introduced. The mater ia l  
moves along a curved t ra jec tory  in a s t ream of heated 
air or flue gas injected tangentially through nozzles 
inside the chamber. 

Combined dryers  (e. g . ,  pneumatic gas dryers  with 
an air-fountain chamber) have been designed to inten- 
sify the drying processes  in a fluidized bed. 

Coarsely granular  mater ia ls  are dried in cylindro- 
conical dryers  with a spouting bed. 

Pneumatic drying gives good results  for mater ia ls  
with surface moisture,  especially potassium salts. 

The external-heating method may be very p romis -  
ing for drying certain mater ia ls ,  chiefly those that 
cannot be allowed to come into direct contact with the 
heat t ransfer  agent. 

Food products have one important character is t ic  in 
common, namely a relatively low permissible heating 
temperature.  This and other severe requirements 
impose very difficult additional conditions on the de- 
sign of food dryers .  

The last decade has seen considerable progress  in 
the modernization of drying technology in the food 
industry. The principal advances include: 

a) use and development of f reeze-drying;  
b) use of fluidized-bed techniques; 
c) introduction of radiant heating; 
d) use of oscillating drying regimes for heat-sen-  

sitive products. 
The sublimation or f reeze-drying principle was 

disclosed in a 1921 invention by the engineer G. I. 
Lappa-Starzhenetskii.  It is one of the most advanced 
methods of drying many, especially perishable,  p ro-  
ducts. The structure of the material  is preserved 
almost unchanged and the dried material  is charac-  
ter ized by a high degree of dispersity and porosity. 
Volume, color, taste, smell, and vitamins are pre-  
served to a much greater  degree than in other meth- 
ods of drying. Materials that can be dried in this way 
include; meat and fish, yeast,  endocrine preparat ions,  
antibiotics and biologicals. 

The introduction of this method was long delayed 
because of deficiencies in vacuum technology. In 1954- 
1955 the "Smychka" f reeze-dry ing  plant, the f i rs t  such 
plant in the Soviet Union with Russian equipment, was 
built at Rostov-on-Don. 

The economy of a method largely depends on the 
duration of the drying process,  i . e . ,  on the means of 
supplying heat. It has been found that radiant heat d ry-  
ing is twice as fast as conduction drying. A f reeze-  
drying plant installed at the Leningrad Meat Combine 
uses high-temperature radiators to reduce the drying 
time by a factor  of 2 or more.  

In the production of sugar drying is the last stage of 
the process .  Simple ro tary  dryers  have long been used 
for drying granulated sugar. Further  research  led to 
the development of the twin-drum dryer  for drying and 
cooling the sugar and the single-drum dryer  that com- 
bines both functions. Rotary dryers  have a number of 
disadvantages. Therefore work proceeds on the de- 
velopment of new plant operating on the principle of 
the vibrated of fluidized bed with external heating of 
the tube dryer .  

The drying of refined sugar is now also at a fairly 
high level. Automated production lines with con- 
tinuously operating dryers  have been developed. 

Fruit  and vegetable drying is an ancient art. In 
pre-Revolut ionary Russia fruit was dried in the sun 
and in simple ovens and tunnel dryers ,  vegetables in 
tunnel dryers  and drying drums. Later,  fruit and veg- 
etables were dried in batch convection dryers .  

However, the use of purely convective drying is 
limited by the special propert ies  of the products, es-  
pecially f r u i t s .  

In drying fruits it is necessary  to preserve  their 
valuable propert ies  (acids, sugar, vitamins, etc. ), 
the external appearance and color, and the cell s t ruc-  
ture. Favorable results have recently been achieved 
with infrared radiation adapted to convection-type 
dryers  and f r eeze -d rye r s .  

The fluidized-bed process  appears to be part icu- 
larly promising for drying diced vegetables (potatoes, 
beets, car ro ts ,  etc. ). It has been demonstrated that 
oscillating drying regimes in a fluidized bed give high- 
quality dried vegetable products. The chief advantages 
of the method include the compactness and efficiency 
of the plant, and the low final moisture content and 
high quality of the product. 

In yeast production the early chamber and cabinet 
dryers  are being rapidly replaced with continuous 
t ip-shelf  shaft dryers.  Continuous air-blast  and pneu- 
matic dryers  are also in commercial  use. 

Considerable progress  has also been made in the 
drying of other food products. This has involved pr i -  
mari ly  the use of the fluidized bed (granulated sugar, 
sunflower seed, pearl  barley, tomato seed), and 
oscillating drying regimes,  which is especially im- 
portant in connection with thermolabile materials.  

After the Revolution the rapid development of in- 
dustry and its power engineering base gave a great 
impetus to the development of fuel drying technology. 

In the late twenties the power stations began using 
pulverized fuel, which required the installation of a 
large number of dryers .  Plants for drying pulverized 
fuel (esp. brown coal) in the suspended state were 
widely introduced. 

Improvements in plant efficiency and the increas-  
ing use of low-grade fuels with high moisture contents 
led to parallel  developments in fuel-drying techniques. 
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The d i r e c t  use of the  f lue  g a s e s  f r o m  b o i l e r s  and 
o the r  t h e r m a l  p lan t  opened up new p o s s i b i l i t i e s  for  
d r y i n g  h i g h - m o i s t u r e  fue l s .  

R o t a r y  gas  d r y e r s  a r e  wide ly  used  in Soviet  p o w e r  
s t a t i o n s ,  ch ie f ly  fo r  p r e d r y i n g  fuel .  These  d r y e r s  have 
a r e p u t a t i o n  fo r  r e l i a b i l i t y .  

S t e a m - h e a t e d  tube d r y e r s  a r e  wide ly  used  fo r  d r y -  
ing v a r i o u s  k inds  of coal .  One of t h e i r  g r e a t e s t  a d -  
van t ages  is  economy,  e s p e c i a l l y  when s t e a m  b led  f r o m  
t u r b i n e s  is u sed  fo r  hea t ing  the d r y e r .  

R e s e a r c h  at  the  D z e r z h i n s k i i  A l l - U n i o n  Scient i f ic  
R e s e a r c h  T h e r m a l  E n g i n e e r i n g  Ins t i tu te  has  shown that  
when tube d r y e r s  a r e  h e a t e d  with  s t e a m  bled  f r o m  t u r -  
b incs  a fuel  economy of 9 - 2 0 %  can be obta ined ,  b e t t e r  
than tha t  ob ta ined  by conve r t i ng  the  p o w e r  s t a t ion  to 
o p e r a t i o n  with s t e a m  at s u p e r - c r i t i c a l  p a r a m e t e r s .  
The consumpt ion  of s t e a m  for  p r e d r y i n g  fuel  r e m a i n s  
a l m o s t  cons t an t  o v e r  the y e a r ,  which f u r t h e r  i n c r e a s e s  
the  economic  e f f e c t i v e n e s s  of us ing  hea t ing  t u r b i n e s .  

In r ecen t  y e a r s  the  des ign  of s t e a m  tube fuel  d r y e r s  
has  been  much  i m p r o v e d .  Thus,  s p e c i a l  tube i n s e r t s  
a r e  now used  to m a k e  mix ing  m o r e  un i fo rm and e n -  
l a r g e  the  h e a t - t r a n s f e r  s u r f a c e ,  and the d r y e r s  a r e  
equipped  with  novel  f eed ing  d e v i c e s  to e n s u r e  that  the  
tubes  a r e  u n i f o r m l y  f i l l ed  wi th  m a t e r i a l .  To r e d u c e  
e n t r a i n m e n t  of fuel  with the  spent  a i r ,  the  d r y e r s  a r e  
f i t t ed  with s p e c i a l l y  des igned  e I e c t r i c  f i l t e r s .  

The consumpt ion  of hea t  p e r  1 kg e v a p o r a t e d  t o o l s -  
t u r e  in t h e s e  d r y e r s  is r e l a t i v e l y  low, fo r  Moscow 
coal  it is  730-780  k c a l / k g .  

"Peko"  d r y e r s  a r e  be ing  used  f o r  d ry ing  m i l l e d  
peat .  Dry ing  t a k e s  p l a c e  in p n e u m a t i c  t ubes  with e x -  
t e r n a l  hea t ing ,  spent  t u r b i n e  s t e a m  usua l ly  be ing  
used as  the hea t  t r a n s f e r  agent .  The fuel  p a s s e s  s u e -  
c e s s i v e l y  th rough  f ive d ry ing  s t a g e s ,  t h r e e  of which 
a r e  s t e a m - h e a t e d ;  in the  o the r  two the hea t  of the 
spent  d ry ing  agent  of the  f ina l  p r e d r y i n g  s tage  is used.  

The advan tages  of the "Peko"  d r y e r  inc lude  low 
heat  consumpt ion  p e r  kg e v a p o r a t e d  m o i s t u r e  (700-750  
kg/kg) .  However ,  the  dev i ce  is  c o m p l i c a t e d  in o p e r a -  
t ion.  The tube s y s t e m  of the  d r y i n g  c h a m b e r s  is  soon 
c logged and the p o w e r  consumpt ion  is  m o r e  than twice  
as  g r e a t  as  that  of a tube d r y e r  owing to the g r e a t e r  
r e s i s t a n c e  of the s y s t e m  and the g r e a t e r  spec i f i c  a i r  
consumpt ion  p e r  kg of e v a p o r a t e d  m o i s t u r e .  

Be fo re  the  Revo lu t ion  l u m b e r  was m a i n l y  d r i e d  in 
the open a i r ,  a p r o c e s s  g o v e r n e d b y  c l i m a t i c  condi t ions .  
In c e r t a i n  y a r d s  s m a l l  G r u m - G r z h i m a i l o  convec t ion  
d r y e r s  w e r e  emp loyed .  

Af t e r  the  Revolut ion  the  work  of t h e s e  y a r d s  was  
s e i e n t i f i c a I l y  r e o r g a n i z e d .  A r t i f i c i a l  d r y i n g  was in -  
t r o d u c e d  and l a r g e  d ry ing  k i lns  w e r e  bui l t .  Most  of 
t h e s e  o p e r a t e d  on the convec t ion  p r i n c i p l e  employ ing  
wa rm a i r ,  s u p e r h e a t e d  s t eam,  andf lue  g a s e s  a s  d r y -  
ing agents .  

The e a r l y  G r u m - G r z h i m a i l o  n a t u r a l - c i r c u l a t i o n  
d r y e r s  we re  c o n v e r t e d  to f o r c e d  e i r c u I a t i o n ,  which 
made  d r y i n g  m o r e  un i fo rm and i n c r e a s e d  the output. 
F u r t h e r  ki ln  i m p r o v e m e n t s  inc luded op t ima l  s i t ing  of 
the  b l o w e r s  and m o r e  e f f i c ien t  c i r c u l a t i o n  of the  d r y -  
ing agent .  

Gas k i lns ,  us ing the combus t ion  p r o d u c t s  of v a r i o u s  
kinds  of fuel  ( so l id ,  l iquid,  a n d g a s e o u s ) r a t h e r  than 

hea t ed  m o i s t  a i r ,  w e r e  a l so  in t roduced .  One of the  
f i r s t  k i lns  to o p e r a t e  on combus t ion  g a s e s  was the  
"Opt imum" cont inuous  d r y e r .  N u m b e r s  of Soyuz te -  
p l o s t r o i  cont inuous  gas  d r y e r s  w e r e  l a t e r  in s t a l l ed .  
These  we re  so des igned  that  the gas  supply  to each  
c h a m b e r  could be ind iv idua l ly  r e g u l a t e d .  

The d i r e c t  use  of combus t ion  g a s e s  c o n s i d e r a b l y  
r e d u c e s  the cos t  of the  d r y e r ,  s i nce  it i s  p o s s i b l e  to 
d i s p e n s e  with s t e a m  b o i l e r s ,  h e a t e r s ,  and o the r  equ ip -  
ment .  

In the  r e c e n t l y  i n t roduced  G i p r o d r e v  and L a t g i p r o -  
p r o m  ba tch  d r y i n g  k i lns  the d ry ing  agent  is  s u p e r -  
hea t ed  s t e a m  at a t e m p e r a t u r e  of above  100 ~ C. In 
such k i lns  the d r y i n g  t i m e  is  much  reduced .  Supe r -  
h e a t e d - s t e a m  k i lns  a r e  used m a i n l y  fo r  sof twoods 
and s o m e  ha rdwoods  with good c a p i l l a r y  p e r m e a b i l i t y  
(b i r ch ,  aspen) .  

A certain amount of lumber is being dried in hy- 

drophobic liquids, particularly hot petrolatum. These 

plants take the form of steam-heated baths. The dry- 

ing time is less than for convection drying. A disad- 

vantage is the contamination of the surface of the ma- 
terial which is detrimental to subsequent working and 

gluing. Petrolatum dryers are used where the ma- 
terial does not have to satisfy any special require- 

ments. 
Variable magnetic fields created with commercial- 

frequency current are now beginning to be used for 
drying lumber. The drying process is based on the 
transfer of heat to the material from ferromagnetic 

elements installed between the rows of lumber. 

Veneers, used by the furniture-making and plywood 

industries, are dried in high-capacity roller dryers 
using steam heat and longitudinal and transverse air 

circulation; gas dryers operating on the combustion 

gases obtained by burning solid, liquid, and gaseous 
fue ls  a r e  a l so  in use.  

The f i r s t  de v i c e s  fo r  a r t i f i c i a l l y  d ry ing  c e r a m i c  
a r t i c l e s  we re  s t ages  that  e i t h e r  f o r m e d  a cont inuat ion 
of the f i r i n g  k i ln  or  w e r e  bui l t  ove r  it. The hea t  t r a n s -  
f e r  agent  was u sua l ly  w a r m  a i r  obta ined f rom the coo l -  
ing of the  a r t i c l e s .  Since the " above -k i ln"  d r y e r s  did 
not  a l low for  r egu la t i on  of the a i r  flow, they were  r e -  
p l a c e d  with G r u m - G r z h i m a i l o  ba tch  c h a m b e r  d r y e r s .  
These  d r y e r s ,  however ,  gave nonuni form d ry ing  and 
c o n s u m e d  a l a r g e  amount  of heat .  

The R o s s t r o m p r o e k t  c h a m b e r  d r y e r s  with m u l t i -  
p le  n a t u r a l  c i r c u l a t i o n  a r e  wide ly  used  in the s t r u c t u r a l  
c e r a m i c s  indus t ry .  The mix ing  of the a scend ing  and 
de sc e nd ing  a i r  f lows c r e a t e s  mu l t i p l e  c i r c u l a t i o n  of 
the  hea t  t r a n s f e r  agent .  

The L e n i n g r a d  Ins t i tu te  of R e f r a c t o r i e s  has  d e -  
s igned  and bui l t  a n u m b e r  of e jec t ion  d ry ing  c h a m b e r s  
which give v e r y  un i fo rm dry ing .  

Counte r f low tunnel  d r y e r s  with v a r i o u s  m o d i f i c a -  
t ions  (in p a r t i c u l a r ,  zona l  r e gu l a t i on  of the p a r a m e -  
t e r s )  fo r  a c c e l e r a t i n g  the d ry ing  p r o c e s s  a r e  wide ly  
used ,  as  a r e  d r y e r s  with a v a r i a b l e  v e r t i c a l  a i r  flow 
d e s i g n e d  at the  Ins t i tu te  of S t r u c t u r a l  M a t e r i a l s .  

Many s t r u c t u r a l  p o r c e l a i n  p l an t s  a r e  us ing State 
C e r a m i c s  Ins t i tu te  e j ec t ion  tunnel  d r y e r s .  The e j e e -  
t ion d e v i c e s  c r e a t e  i n t e rna l  c i r c u l a t i o n  of the  hea t  
t r a n s f e r  agent .  
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Ceramic pipe is dried in throughflow-counterflow 
tunnel d ryers  developed by the Scientific Research 
Institute of Structural Ceramics.  The tunnels are  
equipped with monorail  t racks along which the pipe 
supports move. 

Conveyor dryers  are often used for ceramic ar t i -  
cles that can be dried quickly (e. g . ,  in the porcelain 
and faience industry). These d rye rs  consist of two 
parallel  moving chains from which drying cradles are  
suspended. 

Rotary drums are generally used for drying the 
ceramic raw mater ia l  itself. In most cases these 
drums operate on the once-through principle. Various 
devices are  installed inside the drum to break up the 
clay into smal lp ieces  and ensure that it dries uniformly. 
Drum dryers  have the disadvantage of being clumsy and 
using a large amount of heat. 

Apart f rom these drums,  clay is also dried in a i r -  
fountain dryers ,  while spray dryers  have been intro- 
duced for drying slips. The latter method makes it 
possible to dispense with a subsequent grinding opera-  
tion. 

In drying paint and varnish coatings it is necessary ,  
above all, to give the film sufficient strength, p re -  
serve its color, and avoid cracking. 

The early paint d ryers  were based on the convec- 
tion principle. In the thirties infrared drying was in- 
troduced. This method gave much more intense heat-  
ing than could be achieved in convection dryers .  In 
recent years  much improved paint d ryers  of both types 
have been developed, especially for the automobile 
and ai rcraf t  industries. 

After the war conveyor infrared, combined, and 
convection dryers  were introduced for baking paint 
and varnish coatings. 

Tests on a ser ies  of radiant-heat d rye rs  in auto- 
mobile plants (Gor'kii) have sho~a that in some cases 
the drying time for lacquers and enamels can be r e -  
duced by a factor of 12 (as compared with convection 
drying). 

The Institute of Tractors  and Agricultural Machin- 
ery  has developed a new and efficient dryer  with gas 
radiant panels, while the Novocherkassk Electric Lo- 
comotive Building Plant has successfully tested large 
through chambers for the convection drying of loco- 
motive finishes. The chambers are equipped with r e -  
circulating and exhaust systems. 

In the early fifties a new method of drying coatings 
with commercia l - f requency current  was introduced in 

the Soviet Union. It depends upon the eddy currents  
created in metal parts  by passing alternating current  
through inductor coils. These generate heat that is 
t ransmit ted from the substrate to the coating. 

There have been sharp changes in the dryers  and 
drying processes  used in textile plants during the last  
30 or 40 years .  Many of these changes can be t raced 
to the work of the All-Union Thermal Engineering In- 
stitute. 

During the thirt ies the best cloth dryers  were heated 
cylinders on which the cloth was dried in direct con- T 
tact with the cylinder. The equipment was designed to 
operate at a maximum temperature  of 120 ~ C. 

Cylinder dryers  were eventually replaced by rol ler  
and loop dryers .  These were cheaper and more suit- 
able in cases where it was necessary  to regulate the 
drying temperature  during the process ,  dry stretched 
fabrics ,  economize on space, etc. 

Woolens, silks, cottons, etc. ,  thathave to be dried 
in the stretched state are dried on tenters.  These func- 
tion in various ways and have a number of special 
zonal air  regulating and bypass features.  

The drying process  has a very important influence 
on the quality and cost of the cloth. In the postwar 
period a great  deal of research  was done on high- 
temperature  heat t ransfer  agents, which tend not only 
to cheapen the process  but also to improve the quality 
of the p r o d u c t .  One of the most effective means of in- 
tensifying the drying process  is to use the combustion 
products of gaseous fuels as the drying agent. 

In 1953 an automatic gas dryer  with a drying agent 
temperature  ti = 400 ~ C was introduced into the Soviet 
textile industry. This machine was later modernized 
and tl increased to 550 ~ C. 

Apart from designing new high-performance dry-  
ing machinery,  Soviet engineers are improving exist- 
ing dryers  with a view towards intensifying the drying 
process  and obtaining higher-quality products. 

A process  of blowing warm air  through the cloth 
has been successfully substituted for surface blowing. 
A combined radiant-heat and convection process is 
being used to predry  the cloth before it is passed on 
to the drying cylinders.  
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