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An a t tempt  was made to obtain a theore t ica l  solution of the p rob lem of the kinet ics  of mass  t r ans f e r  
between solid pa r t i c l e s  and a liquid in which osci l la t ions were  excited by high-vol tage spa rk  d i scharges  be -  
tween e lec t rodes  [1, 2]. 

It is shown in [3, 4] that,  in the case  of d i rec t  flow of a liquid past  solid pa r t i c l e s ,  the mass  t r a n s f e r  
k inet ics  is desc r ibed  by the following re la t ion  

The  re la t ive  veloci ty  of the liquid in the express ion  for  the Reynolds number  is found f r o m  the theory  
of underwater  point explosions [5] on the assumpt ion  that a f rac t ion  of the energy  r e l ea sed  in the s p a r k - d i s -  
charge  channel is t r a n s f o r m e d  into the kinetic energy  of the liquid. 

This  leads to the Reynolds number ,  which c h a r a c t e r i z e s  the hydrodynamic si tuat ion at any point 
within the liquid, in the following fo rm:  

Ecod Rea -- (2) 
pr2v 

If the coefficient  of convers ion  of e l ec t r i ca l  energy  of the d ischarge  into the kinetic energy  of the 
liquid is constant ,  the externa l  m a s s - t r a n s f e r  kinet ics  must  be desc r ibed  by 
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Fig.  1. Cor re la t ion  function K 
[1) K = f(/p); 2) K = f(r); 3) K 
= f(p); 4) K = f(d); 5, 7) K = f(~); 
6) K = f(E)]. 

Nu ~V-Re a- (3) 
The m a s s - t r a n s f e r  kinet ics  was invest igated with the aid of the 

spa rk  d i scha rges ,  taking as an example  compacted  cyl indr ical  spec i -  
mens ,  of KNO 3 in water  at 291~ The exper iments  were  c a r r i e d  out 
on an exper imenta l  instal lat ion consis t ing of the following bas ic  c o m -  
ponents:  a container  for  the solvent ,  h igh-vol tage cur ren t  pulse gen-  
e r a t o r ,  heating sy s t em,  wa te r  supply sy s t em,  and con t ro l -me asu r in g  
equipment .  

As a resu l t  of an analys is  of the exper imenta l  data, a g raph  was 
obtained for  the co r re l a t ion  function 51u = f ~ e a  shown in Fig. 1. 

The s t ra igh t  line a co r re sponds  to the following exper imenta l  
data:  E = 50-300 J, w = 0.5-5 Hz, p = (0.5-4) �9 105 51/m 2, d = 0.4-1.4 
cm,  r = 6-22 em.  

The s t ra ight  line be co r re sponds  to exper imen ta l  data obtained 
with the setup descr ibed  p rev ious ly  in [2] under the following condi-  
t ions:  E = 0.5-2 J ,  w = 15-205 Hz, p = 105 N / m  2, d = 0.8 cm,  r = 1.5- 
3 em.  
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It is clear from Fig. 1 that Eq. (3) is in satisfactory agreement with experimental data. The different 
slopes of the two straight lines are due to different coefficients of transformation of electrical power into 
kinetic energy. 

N O T A T I O N  

Nu is the Nusselt number; 
Re is the Reynolds number; 
Re a is the modified Reynolds number; 
E is the discharge energy; 
co is the discharge repetition frequency; 
d is the solid-particle diameter; 
r is the distance of solid particle from discharge gap; 
v is the kinematic viscosity; 
p is the hydrostatic pressure  at a depth in the discharge; 
K is the mass  transfer coefficient. 
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