
CALCULATION OF CAVITY FLOWS IN AN AXISYMMETRIC CHANNEL 

V. N. Shepelenko 

Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki, Vol. 19, No. 4, pp. 118-119, 1969 

The r e s u l t s  a r e  p r e s e n t e d  of a c a l c u l a t i o n  of c a v i t y  f low in a n  a x i s y m m e t r i e  c h a n n e l  wi th  an  a n n u l a r  o b s t a c l e .  
The  p r o b l e m  w a s  s u g g e s t e d  to t he  a u t h o r  by  G. B. T s v e t n o v .  

T h e  p r o b l e m  is s o l v e d  by  t h e  m e t h o d  p u b l i s h e d  in [1, 2]. 

We t ake  t h e  r i n g  s h o w n  in  Fig .  1 a s ' t h e  e a v i t a t i n g  o b s t a c l e .  
s t r e a m  is  not  e s s e n t i a l  f o r  t he  m e t h o d .  

-~ x y 

Fig. 1 

In the x, r coordinate system the equation for the function z(x,r has the form 

zq,2Zxx--2zxz4zx,-~-{'~(R2--z)'+'zx~}z~p~, =0  (z (x, ~) = r2(x, *)) (1.1) 

w h e r e  R is  t he  c h a n n e l  r a d i u s .  

The  f low v e l o c i t y  is  e x p r e s s e d  by  

/ 

The  f o r m  of the  s i d e s  w h i c h  a r e  no t  p a r a l l e l  to t h e  

(1.2) 

The  b o u n d a r y  c o n d i t i o n s  at the  c o n t o u r  a r e  as  in [2]: V ~ = (r + 1 at  t he  f r e e  s u r f a c e ;  z = W~(x), k = 1, 2 a t  t h e  
o b s t a c l e  w a l l s  w h i c h  a r e  not  p a r a l l e l  to the  f low, w h e r e  W k a r e  the  e q u a t i o n s  of t h e s e  wa l l s ;  z = 2r on t h e  r e m a i n i n g  
s e g m e n t s  of the  r e g i o n  b o u n d a r y ,  w h e r e  the  v a r i a b l e  r is  c o n n e c t e d  wi th  the  s t r e a m  func t i on  r by  t he  f o r m u l a  

A c c o u n t  f o r  t he  c a v i t a t i o n  p a r a m e t e r  a h e a d  of e a c h  f r e e  b o u n d a r y  c o r r e c t i o n  is  m a d e  u s i n g  the  f o r m u l a  

@ -  4 ~ ,  o)(4)~+1, o , t% 

w h e r e  the  d e r i v a t i v e  z~b is c a l c u l a t e d  u s i n g  t h r e e  p o i n t s  as  in [2]. F o r m u l a  (1.3) p r o v i d e s  s m o o t h  j o i n i n g  of the  f r e e  

s u r f a c e  wi th  the  c a v i t a t o r .  

The  c a l c u l a t i o n s  w e r e  m a d e  f o r  t he  fo l lowing  v a l u e s  of the  p r o b l e m  p a r a m e t e r s  (F ig .  1): 

a = 3 0 %  ~ =  l, L =  t,5, R = 2 

The  t a b l e  shows  the  r e s u l t s  of c a l c u l a t i o n s  fo r  a x i s y m m e t r i c  and p l a n e  c h a n n e l s .  F i g u r e  2 s h o w s  t he  f r e e  
s u r f a c e  and t he  v e l o c i t y  p r o f i l e  f o r  the  a x i s y m m e t r i c  c h a n n e l  as so l i d  c u r v e s  and the  s a m e  r e l a t i o n s  fo r  the  p l a n e  

c h a n n e l  by  t h e  d a s h e d  c u r v e s .  
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