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The mass transfer between a drop and a medium in the field of a sound wave was considered 
in [i] in the case when the amplitude of the displacement is much smaller than the radius 
of the drop while the wavelength is much larger. The induced steady secondary flow and diffu- 
sive transfer of volatile material in the neighborhood of the drop can then be studied in 
the approximation of dynamic and diffusive boundary layers. It was shown in [i] that in 
many practical cases the contribution from the oscillating transfer of diffusing material 
is small in comparison to convective transfer, and mass transfer in the neighborhood of the 
drop is described by the boundary-value problem 
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m is the concentration of volatile material and m b is its value on the surface of the drop; 
v b is the Stefan flow rate on the surface of the drop; D 2 is the coefficient of diffusion; 
R is the radius of the drop; B and m are the amplitude of the velocity and the frequency 
of the sound wave; (y, x) are local coordinates defined with respect to the surface of the 
drop [i]. 

An approximate solution of the problem (i), (2) for sufficiently small Stefan flow rate 
was obtained in [i]. In this case the local mass flow on the surface of the drop is given 
by 

~/f~-~ ; = x/B; p is the density of the medium. We find an exact 
sin 2~ cos~ 

Here  F G)  = p V t - co~ , ;  7 

s o l u t i o n  o f  t h e  p rob lem by f i r s t  t r a n s f o r m i n g  (1)  and (2)  t o  t h e  s e l f - s i m u l a t i n g  v a r i a b l e  
= ~/(2~. In terms of the variable $ the boundary-value problem (i), (2) becomes 

d2b d~ ~ + (2~ - ~b ~ db 
- -  ~ ~=o /~  = 0; 

b[~--o = bl,  bl~-~--+b~.. 

(4) 

(S) 

We note that (db/d~)~= 0 is equal to a certain constant. Therefore, we can let 

db I 
(6)  
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and then the solution of (4) with conditions (5) can be written in the form 

b = b~ + (b~--b~)~ rf[~ --(~/2)]+erf(~/2) (7 )  
i + er~(~/2) 

Using t h e  d e f i n i t i o n  o f  ~ f rom ( 6 ) ,  we o b t a i n  f rom 57) a t r a n s c e n d e n t a l  e q u a t i o n  f o r  
t h e  q u a n t i t y  ~: 

2 e ~  (- ~/~) 
= ~ (b 2 - -  b~) t + erf (6/2)" ( 8 )  

The e x a c t  s o l u t i o n  o f  t h e  p rob lem i s  t h e n  g i v e n  by (7)  and ( 8 ) .  The l o c a l  mass f l o w  on t h e  
surface of the drop is given by 

/ = V(7) .  (9 )  

We note that (3) follows from (9) if we solve (8) by iteration and use the first iteration. 
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