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Numerical solutions are obtained for the system differential equations describing the process of 
condensation of a saturated vapor flowing over an isothermal surface. 

In [1] Koh solved the problem of caleula t ing the s ta t ionary  p rocess  of f i lm condensation of a sa tura ted  vapor 
moving at constant  ve loc i ty  along an i so the rma l  flat plate whose t empera tu re  is l e ss  than the sa tura ted  vapor 
t e m p e r a t u r e  (Fig. 1). It was assumed that gravi ta t ional  fo rces  were  absent  and that the condensate f i lm is entrained in 
the d i rec t ion  of motion of the flow only by the fo rces  of f r ic t ion between the f i lm and the vapor.  It was fu r the r  assumed 
that the motion in the externa l  vapor  flow, in the vapor boundary layer  and in the condensate f i lm is l amina r ,  that 
waves a r e  not fo rmed  on the sur face  of the f i lm and that the physieal  p a r a m e t e r s  of the condensing vapor  do not depend 
on t empe ra tu r e .  By means  of a change of va r i ab le s  the s ta r t ing  sys tem of par t ia l  d i f ferent ia l  equations,  desc r ib ing  the 
flow in the condensate  f i lm and the vapor  boundary layer ,  was reduced to a sys tem of ord inary  d i f ferent ia l  equations 
and solved on a computer  for a broad var ia t ion  of the p a r a m e t e r s .  
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Fig. i. Physical model of the problem: i) saturated 
vapor flow; 2) condensate film; 3) boundary layer; 
4) isothermal surface; 5) condensate-vapor interface. 

It is poss ible  to solve  the analogous problem for  the m o r e  genera l  case  when the ve loc i ty  of the externa l  flow can 
be speci f ied  in the fo rm of a power monomia[ U(x) = cx m, where  c and m a re  cer ta in  a r b i t r a r y  constants  (m is 
d imens ion less ) .  At m g rea t e r  and less  than zero  we have acce le ra t ing  and dece le ra t ing  flows, r e spec t ive ly .  

In this case ,  it must  also be assumed that the densi ty and t empe ra tu r e  of the vapor a re  constant  on the section 
in question and equal to thei r  averaged  values  for that sect ion.  

Then the s ta r t ing  sys tem of equations will differ  f rom that cons idered  in [1] only with r e spec t  to the p resence  in 
the equations of mechan ics  for the f i tm and the vapor layer  of t e r m s  that take into account the var ia t ion of p r e s s u r e  
along the plate.  This sys tem of equations is reduced to a sys tem of  equations in total de r iva t ives  in the same way as in 
[1]. However ,  in this case ,  together  with the p a r a m e t e r s  R, 7751 and Pr  obtained in [1], there  appear  the two new 
p a r a m e t e r s  m and ~ = p v / P l  . 

Certa in  r e su l t s  of a numer ica l  computer  solution of this sys tem by the same method as employed in [1] a re  
p resen ted  in Fig.  2,  f rom which it is c l ea r ,  in pa r t i cu la r ,  that the c h a r a c t e r i s t i c s  of the condensation p roces s  depend 
v e r y  s t rongly  on the p a r a m e t e r  m, c h a r a c t e r i z i n g  the p r e s s u r e  gradient  along the condensation boundary. 

In conclusion, the authors thank I. P. Karpenko for assisting with the numerical calculations. 

NOTATION 

U(x) = cxm--free-stream vapor flow velocity (e and m are dimensional and dimensionless arbitrary constants, 
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F i g .  2. T h e  c o m p l e x e s  N,xl, 'R~ (A~ and  
C p / A T / P r  r (B) a s  f u n c t i o n s  o f  ~76l a t  

= 10 -3 a n d  R = 316 ( P l / ~ v  = 100) f o r  
v a r i o u s  v a l u e s  of  t h e  p a r a m e t e r s  m a a d  
P r :  I) m = 2;  II) m = 1;  III) m = 0.02; 

1) P r  = 1 0 0 ;  2) P r  = 3 " 1 0  - 3 .  
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respectively)  
p--densi ty 
v andy- -k inemat ic  and dynamic coefficients of v iscosi ty ,  respect ively;  
T - - t empera tu re  
X-- thermal  conductivity 
Cp--specific heat at constant  p r e s su re  
AT--di f ference  of t empera tu res  of sa turated vapor T V and i so thermal  surface Tp 
%t = ~ c~/-~-~ - d i m e n s i o n l e s s  coordinate  of phase in ter face  
6--thickness of the condensate fi lm 
Rex~cxm+l/'~ l --Reynolds number  

Nux=x ( OT ~ I aT--Nussel t  number  
Oy Jr=or 

Pr=cpl ~'l I}~1 - -P rand t l  number  

R=(Pt ','.l/~vl*v) 112 
r - - l a t en t  heat of evaporat ion 
Subscr ip ts :  / -- l iquid,  v- -vapor .  
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