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Acous t i c  d ry ing  p e r m i t s  a c c e l e r a t e d  r e m o v a l  of 
m o i s t u r e  f rom a m a t e r i a l  a long with s imu l t ane ous  
r educ t ion  of the p r o c e s s  t e m p e r a t u r e  [1, 2]. F u r t h e r  
i n t ens i f i c a t i on  of d ry ing  is  p o s s i b l e  under  combined  
( s imul taneous )  ac t ion  on the m a t e r i a l  of e l a s t i c  
m e c h a n i c a l  and h i g h - f r e q u e n c y  e l e c t r i c a l  o s c i l l a t i o n s .  
The p r e m i s e  h e r e  is  that  the h i g h - f r e q u e n c y  e l e c t r i c a l  
o s c i l l a t i o n s  cons t i tu te  an i n t e rna l  heat  s o u r c e  in the 
m a t e r i a l ,  sh i f t ing  tile m o i s t u r e  to the s u r f a c e ,  whi le  
the  e l a s t i c  m e c h a n i c a l  o s c i l l a t i o n s  in the sonic  r ange  
s e c u r e  i t s  i n t ens ive  r e m o v a l  f r o m  the s u r f a c e .  

The e x p e r i m e n t a l  a r r a n g e m e n t  for  c a r r y i n g  out 
c o m p a r a t i v e  i nves t i ga t i ons  of a cous t i c ,  h i g h - f r e -  
quency,  and combined  d ry ing  techniques  (Fig .  1) 
c o n s i s t e d  of a g a s - j e t  r a d i a t o r  1 [3] ( type GSI-4) ,  a 
c h a m b e r  2, a m o d e r n i z e d  h i g h - f r e q u e n c y  o s c i l l a t o r  
3 (type LD1-2) with e l e c t r o d e s  4, g r e c o r d i n g  ba l ance  
6 [4] with a f r a m e  8 suspended  f r o m  a nylon f i b e r  
a r m ,  a p o t e n t i o m e t e r  7 (type E P P - 0 9 M ) ,  and a tef lon 
a d a p t e r  9 for  holding the s p e c i m e n  5. M e a s u r e m e n t  
of the  sound p r e s s u r e  l eve l  and of the sound f requency  
was  e f fec ted  with the b a r i u m  t i t ana t e  s e n s o r  13, 
a m p l i f i e r  14 (type AZ-2) ,  the  vacuum- tube  v o l t m e t e r  
15 (type VKS-7B),  and the f requency  m e t e r  16 (type 
ICh-7) .  The p r e s s u r e  and the a i r  f lowra te  were  
c o n t r o l l e d  with the help  of the m a n o m e t e r  17 ( a c c u r a c y  
c l a s s  0.4%), and the f l o w m e t e r  with s e c o n d a r y  in-  
s t r u m e n t  18. 

The c a p i l l a r y - p o r o u s  s p e c i m e n  was a c y l i n d r i c a l  
c e r a m i c  p la te  of d i a m e t e r  110, t h i c k n e s s  24 ram,  
and m o i s t u r e  content  0.28 kg /kg .  T h r e e  c o p p e r -  
cons tan tan  t h e r m o c o u p l e s  of length 50 m m  and wi re  
d i a m e t e r  0.2 and 0.15 m m  were  f ixed into the s p e c -  
imen  in p r e d r i l l e d  ho les .  One t h e r m o e o u p l e  was in 
the c e n t e r  of the s p e c i m e n ,  and the o the r  two at a 
d i s t ance  of 4 m m  f r o m  the f aces  of the p la te .  The 
f r ee  ends  of the t h e r m o c o u p l e s  we re  connec ted  
p e r i o d i c a l l y  to the m i l l i v o l t m e t e r  12 (type M195/1) 
th rough  the m e r c u r y  con tac t s  10, i m m e d i a t e l y  a f t e r  

swi tch ing  off the h i g h - f r e q u e n c y  o s c i l l a t o r ,  a s  
r e c o m m e n d e d  in [5]. 

Dur ing  a t e s t  the weight  l o s s  and the t e m p e r a t u r e  
in the t h r e e  l a y e r s  of the s p e c i m e n  were  r e c o r d e d .  
The s e n s i t i v i t y  of the ba lance  was 0.5 g p e r  d iv i s ion ,  
and the a c c u r a c y  0.7%; for  t e m p e r a t u r e  m e a s u r e m e n t  
the c o r r e s p o n d i n g  f igu res  were  0.7" C p e r  d iv i s ion  
and 0.7%. 

The acous t i c  f ie ld  dur ing  the t e s t s  was d e s c r i b e d  
by a sound p r e s s u r e  l eve l  of 168 dB at  f r equency  7 
kc,  and the h igh - f r equency  e l e c t r i c a l  f i e l d - - b y  a 
vo l tage  of 0.6 kV on the e l e c t r o d e s  at  a f r equency  of 
40.68 Mc. 

The c o m b i n e d  d ry ing  was c a r r i e d  out in t h r e e  
r e g i m e s .  As m a y  be s een  f rom Fig.  2, acous t i c  d r y -  
ing o c c u r r e d  in the f i r s t  p e r i o d  at  a g r e a t e r  r a t e  
than h i g h - f r e q u e n c y  d ry ing .  Af t e r  the  m o i s t u r e  con-  
ten t  had d roppe d  by a l m o s t  a f a c t o r  of t h r e e  ( f rom 
0.292 to 0.104 kg /kg) ,  the r a t e s  b e c a m e  equal  (the 
c u r v e s  i n t e r s e c t ) .  T h e r e a f t e r  the h i g h - f r e q u e n c y  
d r y i n g  r a t e  is  g r e a t e r  than the acous t i c  r a t e .  Mean-  
while  the t e m p e r a t u r e  of the m a t e r i a l  u n d e r  acous t i c  
d ry ing  is  l ower  by 2 - 3  t i m e s .  

The d ry ing  r a t e  in the combined  method  is  g r e a t e r  
than u n d e r  s e p a r a t e  d ry ing  in the acous t i c  o r  h igh-  
f r equency  f ie ld ,  throughout  the e n t i r e  d ry ing  p r o c e s s .  
The t e m p e r a t u r e  of the  m a t e r i a l  in the combined  
method  (78 ~ C) i s  l o w e r  than in the h i g h - f r e q u e n c y  
ca se  (96 ~ C), but h i g h e r  than in the acous t i c  c a se  
(32 ~ C). 

Under the combined drying a positive temperature 
gradient is maintained in the material, reaching a 
maximum of 8 ~ C/cm in our tests. The drying rates 
were as given in the table. 

The tests carried out with various drying methods 
have shown that the combined method permits an 
increase in drying rate of 30-90%, as compared with 
the acoustic method, and of 60-30%, as compared 
with the high-frequency method. In the latter case 

C o m p a r a t i v e  D r y i n g  Ra te s  

Drying method 

Moisture content, kg/kg 

0.28--0.20 0.20--0.10 0. I0--0, 04 

Drying time, rain. 

Acoustic 
High-frequency 
Combined 

21,0 
26.5 
16.5 

45 
45 
30 

85 
59 
44 
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Fig. 1. Exper imen ta l  setup ( l l - - D e w a r  f lask 
with mel t ing ice). 
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Fig. 2. Drying  kinet ics  of a c e r a m i c  plate (1) 
acoust ic ;  2) h igh-frequency;  3) combined 
drying} and the co r re spond ing  t e m p e r a t u r e  
cu rves  (1') for  the ease  t~, = t ;  2', 3 ' ,  and 2", 
3") for  t e m p e r a t u r e s  in the middle of the 
spec imen  t o and at a d is tance  of 4 mm f rom 
the faces  t). The mo i s tu re  content u i s  in 

kg /kg ,  t in ~ and 7 in  rain. 
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the t e m p e r a t u r e  of the ma te r i a l  is reduced at the 
same  t ime.  
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