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Hea t  t r a n s f e r  to  a s o l i d  wa l l  d u r i n g  c o n d e n s a t i o n  of a v a p o r  f r o m  a v a p o r - g a s  m i x t u r e  in  
d r o p s  i s  d i s c u s s e d .  

In g e n e r a l ,  t he  r a t e  of v a p o r  c o n d e n s a t i o n  f r o m  a v a p o r - g a s  m i x t u r e  is g o v e r n e d  by the cond i t ions  
u n d e r  which the  v a p o r  i s  t r a n s p o r t e d  to  t he  i n t e r f a c e  and by  hea t  t r a n s f e r  t h r o u g h  the  l iqu id  p h a s e  which  
f o r m s  on the  so l id  s u r f a c e .  

T h e  t h e r m a l  r e s i s t a n c e  of  the  d r o p s  d u r i n g  c o n d e n s a t i o n  of  v a p o r  in  d r o p s  on a s u r f a c e  i s  u s u a l l y  
n e g l e c t e d  [1-3],  but ,  a s  we show be low,  u n d e r  c e r t a i n  cond i t ions  th i s  t h e r m a l  r e s i s t a n c e  of the  c o n d e n s a t e  
d r o p s  can  s i g n i f i c a n t l y  a f fec t  the  r a t e  of hea t  and m a s s  t r a n s f e r .  

E x a m i n i n g  the  t h e o r e t i c a l  p a p e r s  on the  i n f l uence  of the  t h e r m a l  r e s i s t a n c e  of c o n d e n s a t e  d r o p s  on 
hea t  t r a n s f e r  to  a wa l l ,  we find a n  a n a l y s i s  [4] of the  s i m p l e  c a s e  c o r r e s p o n d i n g  to  g rowth  of a h e m i s p h e r i -  
ca l  d r o p  on a wa l l .  U s u a l l y ,  on the  o t h e r  hand,  the  d r o p s  which f o r m  on m e t a l  s u r f a c e s  have  wet t ing  
a n g l e s  l e s s  t han  90 ~ , s o  t h a t  the  r e s u l t s  of  [4] a r e  not  of  g e n e r a l  a p p l i c a b i l i t y .  

Le t  us  e x a m i n e  t h e  p r o c e s s  of hea t  t r a n s f e r  t h r o u g h  a s i n g l e  g r o w i n g  l iquid  d rop �9  If we n e g l e c t  the  
t h e r m o c a p i l l a r y  and g r a v i t a t i o n a l  c o n v e c t i o n  and i f  we ne g l e c t  the  m i x i n g  of t he  l i qu id  in  the  d r o p  a s  a r e -  
su l t  of i t s  g r o w t h ,  we can  d e s c r i b e  the  t e m p e r a t u r e  in  t h e  d r o p  by  the F o u r i e r  equa t ion ,  which  b e c o m e s ,  
in  t o r o i d a t  c o o r d i n a t e s ,  

0~, ch ~ § cos ~ ~ -:- ~ ch ~ _ cost~ 01~ (ch ~ ~- cos ~)2 a Ot 

T o r o i d a l  c o o r d i n a t e s  a r e  conven ien t  in th i s  c a s e  of  d r o p  g row th ,  in which the  i n t e r f a c e s  c o r r e s p o n d  to  
f ixed  s u r f a c e s  ~ = 0, 13 = /30 (Fig .  1). The  t i m e  d e r i v a t i v e s  in  the  f ixed  ( 8 / 8 0  and mov ing  (8 ' /8 t )  c o o r d i -  
na te  s y s t e m s  a r e  r e l a t e d  b y  0 / S t  = 8 ' / 8 t  + ~ 8 / 8 a  + ~3/8/3,  w h e r e  a = 8a  (P) /S t ,  ~ = 8 ~ ( P ) / S t ,  c o r r e -  
spond ing  to  a f ixed  po in t  P ,  which  can  be  s p e c i f i e d  by  m e a n s  of the  c y l i n d r i c a l  c o o r d i n a t e s  R, z (Fig .  1): 

R Ro shcz Ro sin 1~ 
ch a q- cos 15 ch a ~ cos 15 

A c c o r d i n g l y ,  ~ and fl a r e  d e t e r m i n e d  f r o m  the  s y s t e m  of equa t ions  d R / d t  = 0, d z / d t  = 0, and  a r e  

= f,, (~, 15) ~tRo, 15= s (~, ~) ~o/~o. 

Since  R 0 = R0(t), we have  8 ' / 6 t  = i~08!8R0, and Eq.  (1) can  be  w r i t t e n  in  t he  fo l lowing  f o r m  in t he  c o o r d i n a t e  
s y s t e m  t i ed  to  t he  g r o w i n g  d r o p :  

�9 0~ ch a § cos ~ Oa -~ 0~ ch cc - -  cos 15 0~ 
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Fig.  1. Ca lcu la t ion  model .  

RoRo [ Ro aT aT aT 
: ~ (r ~ - ~o~ ~)~- . o R ~  - f '  (~' ~) ~ ' -  f~ (~' ~) o--F (2) 

As the  boundary  condi t ions  we a s s u m e  that  the  wall  t e m p e r a t u r e  is cons tant ,  

T = T~ = cons t . fo r  [~ = 0, (3) 

and  tha t  the  h e a t - t r a n s f e r  coef f ic ien t  c~ 1 and the m a s s - t r a n s f e r  coeff ic ient  ~2 fo r  convec t ive  t r a n s f e r  at 
the.  l i q u i d - g a s  i n t e r f ace  a r e  cons t an t .  

;v OT 
- - - = % ( T . - - T ) = % r [ P .  P(T)] f o r  [~=~0. (4) 

At sma l l  r e l a t i v e  t e m p e r a t u r e  d rops  a t  the d rop  s u r f a c e  [(T --  T w ) / T  w << 1] the s a t u r a t i o n  vapo r  
p r e s s u r e  can be  a p p r o x i m a t e d  by  a l i n e a r  equat ion:  

P (T) = Pw -- P} ( T - -  T~.) [P~ = P (T,~), Pr = OP (T~O/OT]. 

We begin  the  so lu t ion  with the qua s i s t e ady  approx imat ion ,  fo r  which we se t  the r igh t  s ide of Eq. (2) 
equal  to  ze ro .  This  a p p r o a c h  is val id  for  a b r o a d  range  of  condensa t ion  condi t ions .  We will  l a t e r  see  
how the t e m p e r a t u r e  f ield in the d rop  is a f fec ted  by  the dev ia t ion  f r o m  s t e a d y - s t a t e  condi t ions .  

The  exact  so lu t ion  of the  c o r r e s p o n d i n g  s t e a d y - s t a t e  p r o b l e m  is 

= T~ -- 1/-ch~, =- cos[3 ; A(x) sh([8~) P-1;e+~ (cho~) tiT. T (5) 
q 

The  function A (r) mus t  be d e t e r m i n e d  f r o m  boundary  condi t ion (4), but  this app roach  involves  the 
so lu t ion  of an  e x t r e m e l y  c om pl i c a t e d  i n t eg ra l  equat ion.  Accord ing ly ,  fo r  sma l t  wett ing angles  /3 0 we use  
the  a s y m p t o t i c  " n a r r o w - b a n d "  method ,  in t roduc ing  the cons tan t  coo rd ina t e  T = $/~0 and r ewr i t i ng  the 
quas i s t eady  p r o b l e m  as  

ch~ ~- 1 O 
x 

sh a &z 

( 1 • 
X ch r 1 

• 0~, &z + . . . .  0 

fo r  Y = 0 '  T = T w ;  

[1 , o t o+) 
0 2 T _ L ~  _~ ch~_T 1 0 7 ~2 _~ 0,7 ~ 

1 
sh~ OT 1 ]  +[~4{__~ I~chl+m)~ 6 

ch a q- 1 0~ 

74 r 2 sha  ~ k(ch~z+ 1)0" 

• 1~{ . ) o r  ch~ + l - -  
z t 2 4 -  "" o ~  R 

fo r  y = 1. 

We s e e k  a so lu t ion  as  an  expans ion  in the s m a l l  p a r a m e t e r  rio: 

T = T ~ + T  o + ~ o T . , ~ 4 T  , , H O  - - 4  T - �9 - 

F o r  To, T=, and T 4 we find 

O=T~ --0 (O< ? <  l); 
0g z 

- -  = %13 o ( T .  - -  T) + %r~o [ P .  - -  P w -  P }  (T - -  T~)] (7) 

(s) 
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T o = 0  ( y=O) ,  OT~ B .T ~  c (7=1);  
07 ch a -- 1 ch cc -- 1 

02T " 

07 ~ 

..... OTo ch~-:- 1-- O (  'shoe ..... 0T~ 1 1 0 ( y = ~ ) ,  

To .=0  ty = 0), 

OZT4 

OT~ B T 2 _  1 
&~ ch cr -~ I 2 

( or,  o :__g(: 
ch a -:- 1 Oy 

OT~ + . 1  1 __ 

0~ ) [ ( c h ~ - l )  = 

1 0To 
ch a :-  1 07 

cha  l 0 

( 7 =  1)', 

x 
sh r &z 

1 _  1 ] 0 x 

6 c h c z 4 - 1  j 07 

t c h a - - 1  V~ 0 [ sha  OT~]= 0 

( 0 . < 7 < 1 ) ,  T~=0 ( 7 = 0 ) ;  

07 ~ 2 

' sha  
•  c h a - ?  I 

I" ~ OTo'~ .__ 
x 7  77-  ) 

OT, B T , =  l _ .  1 _ OT, 1 1 07"~ ( 7  1). 
0y cha  " 1 2 c h a : -  t Oy 24 c h a •  1 Oy - . 

I 

H e r e  B = flo(l:lo/X)(al + o~2rPT) and c = fio(Ro/X)(atAT + a2 rAP) .  

F o r  de f in i t eness  we have a s s u m e d  tha t  the  e f fec t ive  ex t e rna l  t h e r m a l  r e s i s t a n c e  (a t + ~2 rPT )  -1 is 
c o m p a r a b l e  to the  t h e r m a l  r e s i s t a n c e  of the d rop ,  i . e . ,  tha t  B is on the o r d e r  of uni ty .  

Aceord ing ly ,  

To = c~o (a) ?, T .  = c 

! 

T, = c i(I)a (~) V --" 

ch~ ~- I 0 
sh a 0~. 

1 [ 1 1 l 

2--O- [ ( c h a - - l )  ~ 6 ch~--  1 

1 t 

c h c ~  1 

ch~ -- 1 

% (~) = 

c h ~ . -  I --B 

6 

[ @,(a) @2(~) ] 
10 ~,5 . 3 V3 - -  

( ~ ; ( a ) ,  120 7~-O:(a)6 ?a]__ 

I cha  + I 0 [ shcz 
40 sha  Oa [ i c h ~ Z  1) i 

@~(a)= 2 (2 .+B)  t c h ~ - - 1 )  __ 
( c h ~ +  1 '--B) s 

I ch ~z -2- I 

(ch ~ + 1 - -  B) (oh ~ ~ 1) (ch r + 1 ~ B) 2 ' @._.(a) = 

= 1__ 1 ! c h a + t + B / 3  @~(~z), 

2 ( c h a - : l - - B )  ~ 2 cha-7- 1 - - B  

t [ *~.(~) @2(~)] ( c h ~ +  1)2 

c h ~  I - - B  2 s h c c ( c h c c + l ~ '  B) 

c h ~ - -  1 24: 2 4 (ch~=- 1 7 B )  2 

"X chcz~ t 6 . 5 c h ~ - -  1 8 s h a ( c h a  ~ 1-r-B) 

0 
x 

0co 

(9) 

B 1 '~ 0 
l - -  5 c h a - - 1  

F ch a 1 ] 

i B [%(~) %(~) ]+ 
2 (chcz-- I - -B)  (chczT 1) 10 3 

B,chcz + I) 0 [ shcz *i(a)  __ O~ ( r  
s h a ( c h ~ +  1 T B )  Oa chcr - 1 ~ 6 

I 1 dOj  , (lb} ~ - -  
24 (ch~ -:- 1 @ B 2) d~ 

(1o) 
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The  hea t  f lux f r o m  the d rop  to  the  wall  can be ca lcu la ted  f r o m  

Q' -= 2n~, 1 OT 2,~Ro~ 
,zl~ O~ Rh~d~ ~o 

,J 
0 

Since h~ = h d ,  we have R = R 0 s h ~ / ( c h ~  + cos  3) (Fig. 1). 
to t ic  b e h a v i o r  

w h e r e  

Using (10), we find 

OT sh ceda 
j 05' ch a + 1 
0 

(~, = 0). 

Subst i tut ing (8) into ( t t ) ,  we find the a s y m p -  

Q Q;-:- o ,  tQ;_ 
= ~ Q2 -:- . . . ,  

Q,;__ 2~R,,t+c i r shad~z Q~-2~R~ 1"~ 

0 0 

(11) 

Q'4 - 2:xR,'t,c i (I)~ (~.) sh ad~. 
~ o  . c h a  = 1 

0 

O, (a) sh ads  

c h a - -  1 

Q, = 2,~Ro~.c [qo(B) __ ~ q . , ( B )  - -  . . . 1 ,  

[~oB 

where  2 -:- B 2 2 - - B  t6 =- 6B B-" 
qo (B) = In ; q~ (B) = tn 

2 3B 2 12 (2 ~- B)"- 
The  heat  f lux to  the  p l a n a r  s u r f a c e  c ove red  by a d rop  of r ad ius  R 0 is 

so  that  we have  the r a t i o  

Qp = aR~ (atAT • %rP'r AP) == ac~'R~ 

(12) 

Q' = 2  qo(B)-~q,_(B) (13) 

Ca lcu la t ions  show that  as  B i n c r e a s e s  the r a t i o  Q ' / Q p  d e c r e a s e s ,  fal l ing below one at B > 0.4. A c -  
cord ing ly ,  the t h e r m a l  r e s i s t a n c e  of the  condensa te  drop  can af fec t  the  heat  t r a n s f e r  to the wall only if  B 
> 0.4. If  B < 0.4, the  r a t i o  Q ' / Q p  b e c o m e s  l a r g e r  than one, so  that  hea t  and m a s s  t r a n s f e r  can  be in tens i -  

f ied.  

Resu l t s  ca lcu la ted  f r o m  Eq.  (13) a r e  shown in F ig .  2. Curve  1, p lot ted on the bas i s  of two t e r m s  
fo r  n0 = ~/4,  d i f fe r s  only s l ight ly  f r o m  cu rve  2, c o r r e s p o n d i n g  to the ideal  c a s e  ~0 ~ 0, i . e . ,  f r o m  the 
r e s u l t  ca lcu la ted  on the b a s i s  of the  f i r s t  t e r m  in the  a s y m p t o t i c  expans ion .  Obviously,  then,  fo r  wet t ing 
ang les  fl0 << ,v/4 it is  suf f ic ien t ly  a c c u r a t e  for  p r a c t i c a l  pu rposes  to ca lcu la te  the  heat  fluxes on the bas i s  
of the  f i r s t  i t e r a t i o n  a lone ,  in the  s e n s e  of the  " n a r r o w - b a n d "  a s y m p t o t i c  behav io r .  

The  p a r t  of  the  hea t  f lux due to vapo r  condensa t ion  is 

Q,, = Q v  __  QVI, 

where  

QV =- 2s .I Rhode; QvI.=_ 2aa~rP'~ j" ( r -  T~) Rh~da. 
0 0 

However ,  the hea t  flux Q' found above  can be wr i t t en  

ao 

Q, = Q m ,  QiV, Qm = 23 (cqAT q- a2rAP ) ,! Rh~d(z, 
0 

oo 

QiV = 2~ (al + a2rP'r) S (T ~ Tw) Rhed(z. 
0 

QV, _ ~,2rP'r QXV = .. a~rP'~ (Qin __ Q'), 
al + a2rPr al + a2rP'T 

We thus  have  
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a,o 

o,4 

t 
5 . . . . .  10 .. 15 B 

Fig.  2. The  r a t i o  Q ' / Q p  and the equ i l i b r ium ra t io  of the 
t e m p e r a t u r e  a n d  p r e s s u r e  d rops  ~xT and ~xp as  funct ions 
of the d i m e n s i o n l e s s  p a r a m e t e r  B.  1) /3o = rr/4; 2) i3 ~ 0; 
3) (&iAT)/(c~2rAP). 

s ince  

Fina l ly ,  we find 

hr = Ro/(ch a _ cos 13), 
c o  o 

t" (Rhc~)v=l da = R~ . 
6 1 -4- cos [3 o 

c~2rPT ( ~IL~T q- cz2rAP Qm-- , 04) 
Q" = Qm a I + a~rP'r %rAP 

2aIR~ %r AP. 
q"~ = 1 + cos 13 0 

If  the d rop  g r o w s  as  a r e s u l t  of condensa t ion  a lone  (i. e. ,  if  the d rop  does  not m e r g e  with o the r  d rops  
in the t ime  in te rva l  under  cons ide ra t ion ,  we can use  the e x p r e s s i o n  fo r  the d rop  volume,  

Qr. ---- (aR3o/3 sina ~o) (1 - -  cos f30)~ (2 + cos ~0), 

to find 

dR_~o = Q" sina t3~ (15) 
dl aR~ ( 1 - -  cos 130) 2 (2 -+ cos [30) r9 

Accord ing ly ,  the drop  s tops  growing  when the p a r a m e t e r  B c o r r e s p o n d i n g  to its base  r ad ius  R 0 b e c o m e s  
equal to  the roo t  B .  of the funct ion Q"/B~.  This  value  of the rad ius  and that  of the c o r r e s p o n d i n g  value of 
the  p a r a m e t e r  ]3 can  be cal led the equ i l i b r ium va lues ,  s ince  a d rop  having r e a c h e d  this  s i z e  is in d y n a mic  
equ i l ib r ium with the mois t  gas  moving a round  it (dtt0,'dt = 0) (we a r e  not cons ide r ing  the m e c h a n i c a l  equi l ib-  
r i u m  of the d rop  on a wall  in  a gas  flow). In o ther  words ,  the  r a t e  of evapo ra t i on  f r o m  the cen t r a l  p a r t  of 
the  d rop  s u r f a c e  b e c o m e s  equal  to the r a t e  of condensa t ion  at the p e r i p h e r a l  pa r t .  

Ins tead  of de t e rm i n i ng  B ~ th rough  a so lu t ion  of the compl i ca t ed  t r a n s c e n d e n t a l  equat ion we can find 
the r a t i o  P ~ A T / A P  at which the g iven  value  of B b e c o m e s  the equ i l ib r ium va lue :  

P'rAT _ A.,.(f3oB)., A1 - 1 _ _  qo(B)+f3~q~(B) -+- . . . .  
AP ,41 ([3oB) 1 -k cos ~B o B 

1 %rP'r qo (B) --  [3~ q-2 (B) & .o. 
A~----- 

1 + cos 80 % B 

Since we have a2rP~7 ~> 1 in cases  of p r a c t i c a l  i n t e re s t ,  we find a r a t i o  P T A T / A P  >> 1. In a f i r s t  a p p r o x i -  
ma t ion  we can  wr i t e  

P ;  a T  _ ~o~P~ In (1 + B/2) (10) 
AP % B/2 - -  In (1 - B/2) 

Curve 3 in Fig. 2 is plotted from this equation. 
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It was  shown a b o v e  t ha t  in  the  r a n g e  of we t t ing  a n g l e s  30 of i n t e r e s t  h e r e  i t  i s  su f f i c i e n t  to  u s e  the  
f i r s t  i t e r a t i o n  of the  " n a r r o w - b a n d "  a s y m p t o t i c  a p p r o a c h  to  s o l v e  t he  q u a s i s t e a d y  equa t ion .  A c c o r d i n g l y ,  
we a l s o  u s e  t h i s  i t e r a t i o n  to  e x a m i n e  the  r e l a x a t i o n  of the  t e m p e r a t u r e  f i e ld  in  t he  d r o p  due  to the  f in i te  
s p e c i f i c  h e a t  of t he  l i qu id .  In  the  l imi t /~0  - -  0 we have  fi -~ - - s h a  and f2 ~ --,~0~ cha  , and Eq. (2) can  be  
a p p r o x i m a t e d  by  

O~T -~RoRo (Ro O T  sh~ O T _ y c h a  OT ) .  (17) 
0~,, 2 -- a s h a ( c h a - -  1) OR o &z O? 

Under  t he  a s s u m p t i o n  t ha t  t he  change  in  the  e n t h a l p y  in  the  d r o p  i s  due p r i m a r i l y  to  the  change  in  the  
e n t h a l p y  in  the l i qu id  in  the  c o u r s e  of t he  p h a s e  t r a n s i t i o n ,  we s e e k  the  t e m p e r a t u r e  f i e ld  in  a d r o p  of 
r a d i u s  R 0, and  we s e e k  the  h e a t  f lux Q ' ,  a s  the  e x p a n s i o n s  

T.-=-T o - - e T  a - -  . . . .  R o = R , , ,  eR,;~-- . . . ,  Q ' = Q o - - e Q I - ' -  . . . .  

R0o , and  Q'0 c o r r e s p o n d  to the  q u a s i s t e a d y  a p p r o x i m a t i o n .  [n the  l i m i t  fl0 ~ 0 we find f r o m  (12)- w h e r e  To, 
(15) 

Roo 4 aoAP [3_(1 0 ) - - 2 ( t  ..... A01 1 l n ( l +  B ) ]  (18) 
3 ~o,O B -2- ' 

w h e r e  A = a l / ( ~ 2 r P ~ )  and 0 = P T & T / A P .  

Choos ing  the  quan t i ty  r = (4a2;3APR0) I (3 p a )  a s  a s m a l l  p a r a m e t e r  and us ing  Eq.  (9) fo r  T O we f ind 

02T1 BC7 ch cr 

07 ~ s h a  fcha 1) (ch~ -:- 1 - -  B) ~ 

T h e  c o m p o n e n t  T 1 m u s t  s a t i s f y  the  b o u n d a r y  cond i t ions  

T ~ = 0  f o r  7 = 0 ,  OT~ B T a = 0  fo r  7 =  I. 
07 ch a -- 1 

(19) 

We thus  f ind 

T 1 = C~a (a) '~ BC ch c~ 7,~ 
s h a ( c h a  - t ) ( c hc z - -1  --Bf'-  6 

B ch a [3 (ch a - -  1) .... B] % (~z) = 
6sha  ( c h a - -  1) (ch(z--  1 B) a ; 

Q I -  2"nR~ ' J; J =  i" t~l(a) s h ~ d u  
,B o , ch a - : -  1 ~  ; 

0 

B 2 B - - !  2 B - - 3  
d := - -  Ja :, (J~. -= 2BJ~) 

6B ~ 6B 9B 2 

da 
JJ = (ch (z =- 1 B pi 

0 

I In V 2 - +  B -'- ] / B  (1 -~ B) dl 1 
Ja = V B ( 2  + B) V ~ - V - B '  J~ = " B (2 + B) 

]3_ = [2(I + B)"+ I] J, 3 ( l + B ~  
2B ~ (2 - -  B)" 

In a d e t e r m i n a t i o n  of t he  s t e a d y - s t a t e  t e m p e r a t u r e  f i e ld ,  Ivanov [5] a s s u m e d  tha t  the  i s o t h e r m a l  s u r -  
f a c e s  a r e  a f a m i l y  of s p h e r e s  p a s s i n g  t h r o u g h  the  d r o p  c o n t o u r .  Tha t  t h i s  a s s u m p t i o n  i s  i n c o r r e c t  can  b e  
s e e n  b y  w r i t i n g  the  p r o b l e m  in  a t o r o i d a l  c o o r d i n a t e  s y s t e m ,  i . e . ,  by  u s i n g  Eq.  (4) wi thout  i t s  r i g h t  s i d e .  
T h i s  a s s u m p t i o n  i s  e q u i v a l e n t  to  t he  a s s u m p t i o n  T = r Subs t i t u t ing  the  func t ion  T = OB in to  t he  
s t e a d y - s t a t e  e q u a t i o n  c o r r e s p o n d i n g  to  Eq.  (1) we f ind tha t  i t  can  be  s o l v e d  only in  the  t r i v i a l  c a s e  r 
= e o n s t .  The  func t ion  T = O(B) can  b e  thought  of a s  the  f i r s t  i t e r a t i o n  of the  " n a r r o w - b a n d "  a s y m p t o t i c  
a p p r o a c h  fo r  s m a l l  we t t i ng  a n g l e s  19 o and fo r  b o u n d a r y  cond i t ions  of the  f i r s t  k ind .  H o w e v e r ,  t he  s o l u t i o n  
of  t he  p r o b l e m  f o r m u l a t e d  in  t h i s  m a n n e r ,  which  c o r r e s p o n d s  to  the  l i m i t  B ~ ~o, c / B  = AT < oo, e x a m i n e d  
above ,  canno t  be  u s e d  to  d e t e r m i n e  the  h e a t  f luxes  o r  the  d r o p - g r o w t h  r a t e ,  s i n c e  in  t h i s  f o r m u l a t i o n  we 
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would find Q' = co [the function Q' (]3) has a logar i thmic Singularity at the point B = ~]. The solution given 
in [5] does not sat isfy the boundary conditions formulated there .  

~, a,  p 

O~ i , O~ 2 

r 

R0 

h~, hfl 
t 

Tw 
Too 
P~ 
P(T) 
Q, 

Qp 
AT = T ~ -  Tw; 

NOTATION 

are the thermal conductivity, thermal diffusivity, and density, respectively, of the 
liquid phase; 
are the convective heat- and mass-transfer coefficients; 
is the latent heat of vaporization; 
is the radius of the drop base; 
are the toroidal coordinates tied to the growing drop; 
a re  the Lam4 coefficients;  
is the t ime; 
is the wetting angle; 
is the wall t empera ture ;  
IS the t empera tu re  of the v a p o r - -  gas mixture far  f rom the wall; 
is the vapor p r e s s u r e  far f rom the wall; 
is the sa turat ion vapor p r e s s u r e  at t empera tu re  T; 
is the heat flux f rom the drop to the wall; 
IS the heat flux to the plane surface  covered by a drop of radius R0; 
= Poo -- Pw; Pw = P(Tw)" Ap 
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