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Condenser  structure. 
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©  The  invention  concerns  a  condenser  structure.  The  con- 
denser  structure  (10)  comprises  a  body  (1  1  ),  an  end  structure 
(12),  U-shaped  heat  exchange  tubes  (  1  4)  disposed  within  the 
body  (1  1),  at  least  one  inlet  connector  (1  5)  for  vapour  to  be 
condensed,  at  least  one  feed  -in  connector  (  1  3)  for  cooling  fluid 
and  at  least  one  cooling  fluid  outlet  connector  (19).  The  joining 
with  each  other  of  the  U-shaped  heat  exchange  tubes  (14) 
within  the  body  (  1  1  )  of  the  condenser  structure  for  making  the 
flow  path  continuous  is  such  that  the  juncture  (20)  is  located 
outside  the  end  structure  (12)  of  the  condenser  structure  (10). 
In  the  upper  part  of  the  body  (1  1)  of  the  condenser  structure 
(10)  there  is  disposed  a  connector  (17)  for  gas  venting, 
whereby  the  upper  part  of  the  body  (11)  of  the  condenser 
structure  (10)  stays  coldest  at  ail  times. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c o n d e n s e r  

s t r u c t u r e   c o m p r i s i n g   a  body ,   an  end  s t r u c t u r e ,   U - s h a p e d  

h e a t   e x c h a n g e   t u b e s   d i s p o s e d   w i t h i n   t h e   b o d y ,   a t   l e a s t  

one  c o o l i n g   f l u i d   i n l e t   c o n n e c t o r ,   a t   l e a s t   o n e  

c o n d e n s a t e   o u t l e t   c o n n e c t o r   and  a t   l e a s t   one  c o o l i n g  

f l u i d   o u t l e t   c o n n e c t o r .  

C o n d e n s e r   s t r u c t u r e s   of  t h e   k i n d   d e f i n e d   a b o v e   a r e  

u s e d   in  n u m e r o u s   d i f f e r e n t   a p p l i c a t i o n s ,   e . g .   i n  

d i s t i l l i n g   a p p a r a t u s .   The  c o n d e n s e r   s t r u c t u r e   p r s e n t l y  

u s e d   has   a  d i s t r i b u t o r   c h a m b e r   f r o m   w h i c h   t h e r e   e x t e n d s  

i n t o   t h e   body  p a r t   of  t he   c o n d e n s e r   a  p l u r a l i t y   o f  

s t r a i g h t   or  U - s h a p e d   h e a t   e x c h a n g e   t u b e s .   The  d r a w b a c k  

of  t h e s e   p r i o r   a r t   c o n d e n s e r   s t r u c t u r e s   is   h o w e v e r   t h a t  

the   f l o w   v e l o c i t y   is   v e r y   low  and  t he   c o n d e n s e r   d e s i g n  

r e q u i r e s   v e r y   g r e a t   a m o u n t s   of  c o o l i n g   l i q u i d   f o r   g o o d  

h e a t   e x c h a n g e   to  be  a c h i e v e d .  

A n o t h e r   s t r u c t u r e   u s e d   in  t h e   a r t   is   as  f o l l o w s .  

The  h e a t   e x c h a n g e   s u r f a c e   is   f o r m e d   of  t u b e   c o i l s ,  

w h e r e b y   t h e   f l o w   v e l o c i t y   can  be  made  as  h i g h   as  i s  

r e q u i r e d ,   b e c a u s e   t h e r e   a r e   few  f l o w   p a t h s   c o m p a r e d   w i t h  

t h e   U - t u b e   c o n s t r u c t i o n .   The  d r a w b a c k   of  t h e s e  

s t r u c t u r e s   is  t h a t  t h e   c o i l s   have   to  be  w e l d e d ,   w i t h   t h e  

w e l d s   l o c a t e d   w i t h i n   t h e   body  p a r t   of  t h e   c o n d e n s e r .  



T h i s   g i v e s   r i s e   to  d e t r i m e n t a l   d i s t e n s i o n s   and  s t r e s s e s  

w h i c h   d e t r a c t   f rom  t h e   r e l i a b i l i t y   of  t he   c o n d e n s e r  

s t r u c t u r e .  

The  o b j e c t   of  t he   i n v e n t i o n   is  to  a c h i e v e   a n  

i m p r o v e m e n t   in  c o n d e n s e r   s t r u c t u r e s   as  known  a t  

p r e s e n t .   The  more  d e t a i l e d   o b j e c t   of  t h e   i n v e n t i o n   i s  

to  p r o v i d e   a  c o n d e n s e r   s t r u c t u r e   in  w h i c h   t he   f a u l t s  

d e s c r i b e d   a b o v e   have   been   o v e r c o m e .  

The  a ims   of  t he   i n v e n t i o n   a r e   a t t a i n e d   w i t h   a 

c o n d e n s e r   s t r u c t u r e   w h i c h   is   m a i n l y   c h a r a c t e r i z e d   i n  

t h a t   t he   c o - j o i n i n g   of  t h e   U - s h a p e d   h e a t   e x c h a n g e   t u b e s  

f o r   t h e   p u r p o s e   of  d i v i d i n g   t he   f l o w   p a t h   is  a r r a n g e d   s o  

t h a t   t he   j u n c t u r e   is   l o c a t e d   o u t s i d e   t h e   end  s t r u c t u r e  

of  t he   c o n d e n s e r   s t r u c t u r e .  

The  r e s t   of  t he   c h a r a c t e r i s t i c   f e a t u r e s   of  t h e  

c o n d e n s e r   s t r u c t u r e   of  t h e   i n v e n t i o n   a r e   s t a t e d   in  t h e  

a p p e n d e d   c l a i m s   2  to  5 .  

Wi th   t he   c o n d e n s e r   s t r u c t u r e   of  t he   i n v e n t i o n  

n u m e r o u s   s i g n i f i c a n t   a d v a n t a g e s   a r e   g a i n e d .   I t   has   b e e n  

u n d e r s t o o d   in  t he   c o n d e n s e r   s t r u c t u r e   of  t h e   i n v e n t i o n  

to  make  t h e   f l o w   p a t h   c o n t i n u o u s ,   in  o t h e r   w o r d s   t o  

c o n n e c t   to  a  U - s h a p e d   h e a t   e x c h a n g e   t u b e   a n o t h e r  

U - s h a p e d   h e a t   e x c h a n g e   t u b e ,   o u t s i d e   t h e   body  of  t h e  

c o n d e n s e r   s t r u c t u r e .   In  t h i s   m a n n e r   no  h a r m f u l  

p h e n o m e n a   a r e   c a u s e d   in  t he   s t r u c t u r e   by  t h e   w e l d s .   A t  

t h e   same  t i m e   t h e   d e s i g n   of  t h e   i n v e n t i o n   r e n d e r s   a  h i g h  

f l o w   v e l o c i t y   p o s s i b l e ,   and  t h i s   f e a t u r e   is   a c h i e v e d  



w i t h   a  s m a l l   q u a n t i t y   of  c o o l a n t .   F u r t h e r m o r e ,   in  t h e  

c o n d e n s e r   s t r u c t u r e   of  t h e   i n v e n t i o n   s e v e r a l   d i f f e r e n t  

c o o l i n g   l i q u i d s   may  be  i n t r o d u c e d .   The  u p p e r   p a r t   o f  

t h e   c o n d e n s e r   s t r u c t u r e   is  a l w a y s   c o l d   e n o u g h .   G a s  

v e n t i n g   is  a d v a n t a g e o u s l y   a r r a n g e d   to  t a k e   p l a c e   f r o m  

the   u p p e r   p a r t   of  t h e   c o n d e n s e r   s t r u c t u r e .   N a t u r a l l y ,  

in  c e r t a i n   e m b o d i m e n t s   a n o t h e r   p o i n t   or  r e g i o n   w i t h i n  

t he   c o n d e n s e r   s t r u c t u r e   may  be  made  t h e   c o l d e s t   p o i n t   o f  

a l l .   In  t he   c o n d e n s e r   s t r u c t u r e   of  t h e   i n v e n t i o n ,   t h e  

U - s h a p e d   c o n d e n s e r   t u b e   s y s t e m   is   s e l f - d r a i n i n g   in  t h a t  

t h e   f l o w   is   in  a  d o w n w a r d   d i r e c t i o n .  

The  i n v e n t i o n   is   h e r e i n a f t e r   d e s c r i b e d   in  d e t a i l   b y  

r e f e r e n c e   to  an  a d v a n t a g e o u s   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   w h i c h   is  i l l u s t r a t e d   in  t he   a c c o m p a n y i n g  

d r a w i n g s ,   bu t   to  w h i c h   t h e   i n v e n t i o n   is  no t   e x c l u s i v e l y  

c o n f i n e d .   In  t h e s e   d r a w i n g s : -  

F i g .   1  shows  t h i s   e m b o d i m e n t   in  p a r t l y   s e c t i o n e d  

e l e v a t i o n   v i e w .  

F i g .   2  is   a  s e c t i o n   a l o n g   l i n e   I I - I I   in  F i g .   1 .  

F i g .   3  shows  t h e   c o n d e n s e r   s t r u c t u r e   of  F i g .   1,  s e e n  

f rom  one  e n d .  

In  t h e   e m b o d i m e n t   d e p i c t e d   in  F i g s .   1  to  3,  t h e  

c o n d e n s e r   s t r u c t u r e   10  c o m p r i s e s   a  body  11  and  an  e n d  

s t r u c t u r e   12.  The  c o o l i n g   f l u i d   f l o w s   i n t o   t h e  

c o n d e n s e r   s t r u c t u r e   10  t h r o u g h   a  c o n n e c t o r   13.  W i t h i n  

t he   body  11  t h e r e   is   d i s p o s e d   a  p l u r a l i t y   of  U - s h a p e d  

h e a t   e x c h a n g e   t u b e s   14.  P u r e   v a p o u r   is   f ed   in  t h r o u g h  

an  i n l e t   15  w h i l s t   d i s t i l l a t e   is   w i t h d r a w n   t h r o u g h  



an  o u t l e t   16.  In  t h e   u p p e r   p a r t   of  t h e   body  11  t h e r e   i s  

d i s p o s e d   a  gas  v e n t i n g   c o n n e c t o r   17.  A l s o   p r o v i d e d   a r e  

e n t r y   p i p e s   18  f o r   l i q u i d   d i s t i l l a t e s   and  c o o l i n g   f l u i d  

o u t l e t   p i p e s   1 9 .  

In  a c c o r d a n c e   w i t h   t he   f u n d a m e n t a l   f e a t u r e   of  t h e  

i n v e n t i o n ,   t h e   c o n n e c t i n g   of  t he   h e a t   e x c h a n g e   t u b e s   1 4 ,  

i . e . ,   t h e i r   j o i n i n g   w i t h   e a c h   o t h e r ,   has  been   s o l v e d   i n  

s u c h   a  way  t h a t   t he   f l o w   p a t h   j u n c t u r e   20  is  l o c a t e d  

o u t s i d e   t h e   end  s t r u c t u r e   12  of  t h e   c o n d e n s e r   s t r u c t u r e  

10.  T h e r e   w i l l   t h e n   be  no  h a r m f u l   w e l d s   a t   a l l   w i t h i n  

t he   body  11  of  t h e   c o n d e n s e r   s t r u c t u r e   10.  T h e  

c o n d e n s e r   s t r u c t u r e   of  t he   i n v e n t i o n   makes   a  h i g h   f l o w  

v e l o c i t y   p o s s i b l e ,   bu t   t he   d e s i g n   o p e r a t e s   in  s p i t e   o f  

t h i s   f a u l t l e s s l y   on  an  e x c e e d i n g l y   s m a l l   c o o l i n g   l i q u i d  

q u a n t i t y .   In  some  e m b o d i m e n t s ,   s e v e r a l   d i f f e r e n t  

c o o l i n g   f l u i d s   may  be  i n t r o d u c e d   to  t h e   c o n d e n s e r  

s t r u c t u r e   10.  The  u p p e r   p a r t   of  t he   body  11  of  t h e  

c o n d e n s e r   s t r u c t u r e   10  s t a y s   c o l d   a l l   t h e   t i m e   b e c a u s e  

gas  v e n t i n g   t a k e s   p l a c e   f rom  the   u p p e r   p a r t   by  t h e  

c o n n e c t o r   17.  N a t u r a l l y ,   i t   is   p o s s i b l e   in  c e r t a i n  

e m b o d i m e n t s   to  a s s i g n   a n o t h e r   r e g i o n   w i t h i n   t h e  

c o n d e n s e r   s t r u c t u r e   10  to  be  t h e   c o l d e s t   of  a l l .  

In  t he   f o r e g o i n g ,   t h e   i n v e n t i o n   has  o n l y   b e e n  

d e s c r i b e d   on  t h e   b a s i s   of  one  p a r t i c u l a r   e m b o d i m e n t  

c o n f o r m i n g   to  t he   i n v e n t i o n ,   and  i t   s h o u l d   be  o b v i o u s   t o  

a  p e r s o n   s k i l l e d  i n   t h e   a r t   t h a t   t he   c o n d e n s e r   s t r u c t u r e  

of  t he   i n v e n t i o n   can  be  a p p l i e d   in  n u m e r o u s   o t h e r  



e m b o d i m e n t s   in  p r a c t i c e .   A t t a c h e d   a r e   t h e   c l a i m s ,  

n u m e r o u s   m o d i f i c a t i o n s   b e i n g   p o s s i b l e   w i t h i n   t h e   s c o p e  

of  t h e   i n v e n t i v e   i d e a   t h e r e b y   d e f i n e d .  



1.  A  c o n d e n s e r   s t r u c t u r e   (10)   c o m p r i s i n g   a  body   ( 1 1 ) ,  

an  end  s t r u c t u r e   ( 1 2 ) ,   U - s h a p e d   h e a t   e x c h a n g e   t u b e s   ( 1 4 )  

d i s p o s e d   w i t h i n   t h e   body  ( 1 1 ) ,   a t   l e a s t   one  i n l e t  

c o n n e c t o r   (15)   f o r   v a p o u r   to  be  c o n d e n s e d ,   a t   l e a s t   o n e  

f e e d - i n   c o n n e c t o r   (13)   f o r   c o o l i n g   f l u i d ,   and  a t   l e a s t  

one  c o o l i n g   f l u i d   o u t l e t   c o n n e c t o r   ( 1 9 ) ,   c h a r a c t e r i z e d  

in  t h a t   t h e   j o i n i n g   w i t h   e a c h   o t h e r   of  t he   U - s h a p e d   h e a t  

e x c h a n g e   t u b e s   (14)   r e s i d i n g   w i t h i n   t h e   body   (11)   of  t h e  

c o n d e n s e r   s t r u c t u r e   (10)   f o r   m a k i n g   t h e   f l o w   p a t h  

c o n t i n u o u s   has  been   f o r m e d   so  t h a t   t he   j u n c t u r e   (20)   i s  

l o c a t e d   o u t s i d e   t he   end  s t r u c t u r e   (12)   of  t he   c o n d e n s e r  

s t r u c t u r e   ( 1 0 ) .  

2.  A  c o n d e n s e r   s t r u c t u r e   a c c o r d i n g   to  C l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   in  t he   u p p e r   p a r t   of  t h e   body  ( 1 1 )  

of  t he   c o n d e n s e r   s t r u c t u r e   (10)   t h e r e   is  a  c o n n e c t o r  

( 1 7 )  f o r   gas  v e n t i n g ,   w h e r e b y   t he   u p p e r   p a r t   of  t h e   b o d y  

(11)   of  t he   c o n d e n s e r   s t r u c t u r e   (10)   s t a y s   c o l d e s t   a t  

a l l   t i m e s .  

3.  A  c o n d e n s e r   s t r u c t u r e   a c c o r d i n g   to  C l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   in  a  s e l e c t e d   r e g i o n   b e t w e e n   t h e  

u p p e r   and  l o w e r   p a r t s   of  t h e   body  (11)   of  t h e   c o n d e n s e r  

s t r u c t u r e   (10)   t h e r e   is   a  c o n n e c t o r   (17)   f o r   g a s  



v e n t i n g ,   w h e r e b y   s a i d   s e l e c t e d   r e g i o n   of  t he   body  ( 1 1 )  

of  t h e   c o n d e n s e r   s t r u c t u r e   (10)   s t a y s   c o l d e s t   a t   a l l  

t i m e s .  

4.  A  c o n d e n s e r   s t r u c t u r e   a c c o r d i n g   to  C l a i m   1,  2  or  3 ,  

c h a r a c t e r i z e d   in  t h a t   t h e r e   is  a  p l u r a l i t y   of  c o o l i n g  

f l u i d   f e e d - i n   c o n n e c t o r s   (13)   f o r   c o n d u c t i n g   d i f f e r e n t  

c o o l i n g   f l u i d s   i n t o   t h e   body   ( 1 1 ) .  

5.  A  c o n d e n s e r   s t r u c t u r e   a c c o r d i n g   to  any  of  C l a i m s   1 

to  4,  c h a r a c t e r i z e d   in  t h a t   t h e   body  (11)   has   a t   l e a s t  

one  i n l e t   c o n n e c t o r   (18)   f o r   l i q u i d   d i s t i l l a t e s .  






	bibliography
	description
	claims
	drawings

