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@  Heat  exchanger. 

@  A  heat  exchanger  provided  with  a  series  of  heat 
exchange  tubes  3,  comprises  a  separator  chamber  5,  a 
supply  4  for  a  gas/liquid  mixture  to  the  separator  cham- 
ber  5  and  a  series  of  conduits  6,  each  conduit  6  forming 
a  fluid  communication  between  the  separator  chamber  5 
and  a  corresponding  heat  exchange  tube  3.  For  obtain- 
ing  a  uniform  distribution  of  liquid  over  the  heat  ex- 
change  tubes  3,  the  separator  chamber  is  provided  with 
at  least  one  gutter  7,  8  for  collecting  liquid,  extending 

^   along  the  series  of  conduits  6,  and  means  9  for  causing 
liquid  from  the  gutter(s)  7,  8  to  flow  to  each  gas  stream 
passing  through  a  conduit  of  the  series  of  conduits  6. 
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 A   heat  exchanger  provided  with  a  series  of  heat 
exchange  tubes  3,  comprises  a  separator  chamber  5,  a 
supply  4  for  a  gas/liquid  mixture  to  the  separator  cham- 
ber  5  and  a  series  of  conduits  6,  each  conduit  6  forming 
a  fluid  communication  between  the  separator  chamber  5 
and  a  corresponding  heat  exchange  tube  3.  For  obtain- 
ing  a  uniform  distribution  of  liquid  over  the  heat  ex- 
change  tubes  3,  the  separator  chamber  is  provided  with 
at  least  one  gutter  7,  8  for  collecting  liquid,  extending 
along  the  series  of  conduits  6,  and  means  9  for  causing 
liquid  from  the  gutter(s)  7,  8  to  flow  to  each  gas  stream 
passing  through  a  conduit  of  the  series  of  conduits  6. 



The  i n v e n t i o n   r e l a t e s   to  a  heat  exchanger   p rov ided   with  a  

s e r i e s   of  heat   exchange  t ubes ,   where in   the  one  medium  f l o w s  

around  the  tubes  and  the  o t h e r ,   heat   exchang ing ,   medium  i s  

passed  through  the  tubes .   Heat  exchangers   of  the  a b o v e ,  

s o - c a l l e d   c l o s e d ,   type  are  widely   used  in  the  i n d u s t r y ,   f o r  

example  in  the  o i l   p r o c e s s i n g   i n d u s t r y   for  coo l ing   p r o d u c t s   f rom 

h y d r o c r a c k i n g   i n s t a l l a t i o n s .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   more  in  p a r t i c u l a r   to  a  h e a t  

exchanger   of  the  above  type  which  is  s u i t a b l e   for  t h e  

a p p l i c a t i o n   of  g a s / l i q u i d   m i x t u r e s   as  heat  exchanging   m e d i a .  

When  a  g a s / l i q u i d   mix tu re   is  a p p l i e d   in  the  known  h e a t  

exchangers   as  heat   exchanging   medium  f r e q u e n t l y   d e t e r i o r a t i o n   o f  

the  heat   exchange  tubes  and /or   o the r   p a r t s   of  the  heat  e x c h a n g e r  

occurs .   It  has  been  found  tha t   such  a  d e t e r i o r a t i o n   is  caused  by 

a  m a l d i s t r i b u t i o n   of  the  g a s / l i q u i d   mix tu re   over  the  h e a t  

exchange  tubes .   The  problems  o c c u r r i n g   at  m a l d i s t r i b u t i o n   of  t h e  

g a s / l i q u i d   mix tu re   over  the  heat   exchange  tubes  may  o r i g i n a t e  

from  the  d i f f e r e n c e s   in  heat   exchange  p r o p e r t i e s   of  gas  and  

l i q u i d .   Liquid   has  a  much  b e t t e r   heat   exchange  r a t e   than  g a s .  

T h e r e f o r e ,   if  a  high  t e m p e r a t u r e   g a s / l i q u i d   mix tu re   is  cooled  by 

pa s s ing   the  mix tu re   th rough  heat  exchange  tubes   su r rounded   by  a  

low  t e m p e r a t u r e   f l u i d   a  heat  exchange  tube  r e c e i v i n g   much  l i q u i d  

and  only  a  small   q u a n t i t y   of  gas,  w i l l   cool  down  more  r a p i d l y  

and  to  a  g r e a t e r   e x t e n t   than  a  heat   exchange  tube  r e c e i v i n g   o n l y  

a  small   q u a n t i t y   of  l i q u i d   and  r e l a t i v e l y   much  gas.  The 

r e s u l t i n g   t e m p e r a t u r e   d i f f e r e n c e s   between  the  heat   e x c h a n g e  

tubes  in  the  known  heat  e x c h a n g e r s ,   may  cause  e x c e s s i v e  

s t r e s s e s .   Such  s t r e s s e s   may  in  t h e i r   turn  e a s i l y   r e s u l t   i n  

damage  to  the  heat   exchange  tubes  and  o ther   p a r t s   of  the  h e a t  

e x c h a n g e r .  

The  problems  o c c u r r i n g   at  m a l d i s t r i b u t i o n   of  a  g a s / l i q u i d  

mix ture   over  the  heat   exchange  tubes  of  a  heat   exchanger   may 



also  o r i g i n a t e   from  the  c o m p o s i t i o n   of  the  gas  in  the  m i x t u r e .  

When  a  high  t e m p e r a t u r e   gas  c o n t a i n s   d i s s o l v e d   c o r r o s i v e   m a t t e r ,  

the  c o r r o s i v e   m a t t e r   may  come  f ree   upon  lower ing   of  the  t e m p e r -  

a t u r e   of  the  gas.  This  for  example  occurs   upon  coo l ing   down 

gaseous   r e a c t o r   e f f l u e n t s   c o n t a i n i n g   c o r r o s i v e   ammonium  s a l t s .  

To  absorb  such  c o r r o s i v e   m a t t e r ,   l i q u i d   is  s u p p l i e d   to  the  ga s  

p r i o r   to  coo l ing   down. 

It   has  been  found  tha t   when  such  a  gas  mixed  with  l i q u i d  

to  absorb  the  c o r r o s i v e   m a t t e r   in  the  gas  is  cooled  down  by  

p a s s i n g   the  gas  th rough   the  heat   exchange  tubes  of  a  known  h e a t  

e x c h a n g e r ,   some  of  the  heat   exchange  tubes  are  damaged  by 

c o r r o s i o n ,   due  to  m a l d i s t r i b u t i o n   of  the  l i q u i d   over  the  h e a t  

exchange  tubes .   I n s u f f i c i e n t   l i q u i d   has  reached   pa r t   of  t h e  

tubes   to  absorb  the  c o r r o s i v e   m a t t e r   and /o r   to  wash  the  c o r -  

r o s i v e   m a t t e r   from  the  wa l l s   of  these   t u b e s .  

From  the  above  i t   w i l l   be  c l e a r   t ha t   g a s / l i q u i d   m i x t u r e s  

a p p l i e d   as  heat   exchang ing   media  should  be  d i s t r i b u t e d   a s  

u n i f o r m l y   as  p o s s i b l e   over  the  heat   exchange  tubes ,   to  a v o i d  

d e t e r i o r a t i o n   of  t hese   t u b e s .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  improve  the  known 

heat   exchanger   p r o v i d e d   w i t h  a   s e r i e s   of  hea t   exchange  tubes  i n  

such  a  manner  t ha t   when  a  g a s / l i q u i d   mix ture   is  s u p p l i e d   f o r  

p a s s i n g   th rough   the  heat   exchange  tubes  the  mix tu re   is  u n i f o r m l y  

d i s t r i b u t e d   over  the  heat   exchange  t u b e s .  

The  heat   exchanger   a c c o r d i n g   to  the  i n v e n t i o n   p rov ided   w i t h  

a  s e r i e s   of  heat   exchange  tubes  t h e r e t o   compr ises   a  s e p a r a t o r  

chamber,   i n l e t   means  for  s u p p l y i n g   a  m ix tu re   of  l i q u i d   and  g a s  

in to   the  s e p a r a t o r   chamber,  a  s e r i e s   of  c o n d u i t s ,   each  c o n d u i t  

forming  a  f l u i d   communicat ion   between  the  s e p a r a t o r   chamber  and  

a  heat   exchange  tube,   at  l e a s t   one  g u t t e r   e x t e n d i n g   along  t h e  

s e r i e s   of  c o n d u i t s   for   c o l l e c t i n g   l i q u i d   in  the  s e p a r a t o r  

chamber,  and  means  for  caus ing   l i q u i d   to  flow  from  the  g u t t e r ( s )  

to  each  gas  s t ream  p a s s i n g   th rough  a  condu i t   of  the  s e r i e s   o f  

c o n d u i t s .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  example  o n l y  

in  more  d e t a i l   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s ,  

w h e r e i n :  

Figure   1  shows  a  cross   s e c t i o n   of  a  pa r t   of  a  h e a t  

exchanger   in  acco rdance   with  the  i n v e n t i o n ;  

Figure   2  shows  a  top  view  of  the  pa r t   of  the  heat   e x c h a n g e r  

shown  in  Figure   1; 

Figure   3  shows  a  cross   s e c t i o n   of  a  f i r s t   a l t e r n a t i v e  

embodiment  in  accordance   with  the  i n v e n t i o n ;  

F igure   4  shows  cross   s e c t i o n   IV-IV  of  F igure   3;  

F igure   5  shows  a  cross   s e c t i o n   of  a  second  a l t e r n a t i v e  

embodiment  in  a cco rdance   with  the  i n v e n t i o n ;   and  

Figure   6  shows  cross   s e c t i o n   VI-VI  of  F igure   5 .  

In  the  embodiment  of  the  i n v e n t i o n   shown  in  F igures   1  and  

2,  a  heat   exchange r ,   i n d i c a t e d   by  r e f e r e n c e   numeral   1,  c o m p r i s e s  

an  e l o n g a t e d ,   h o r i z o n t a l l y   e x t e n d i n g   v e s s e l   2,  for  the  supply  o f  

f l u i d   to  a  s e r i e s   of  heat   exchange  tubes  3  a r r a n g e d   along  t h e  

l eng th   of  the  v e s s e l   2. 

F lu id   passed  through  said  heat   exchange  tubes  3  i s  

c o l l e c t e d   in  a  not  shown  c o l l e c t i n g   v e s s e l   of  the  heat   e x c h a n g e r  

1. 

The  e l o n g a t e d   v e s s e l   2  is  p rov ided   with  an  i n l e t   4,  for  t h e  

supply  of  f l u i d   in to   a  s e p a r a t o r   chamber  5  formed  by  the  v e s s e l  

2.  In  said  s e p a r a t o r   chamber  5  f l u i d   s u p p l i e d   via  the  i n l e t   4  i s  

d i s t r i b u t e d   over  the  v a r i o u s   heat   exchange  tubes   3  via  a  s e r i e s  

of  c o n d u i t s   6,  each  condu i t   6  forming  a  f l u i d   c o m m u n i c a t i o n  

between  the  s e p a r a t o r   chamber  5  and  one  heat   exchange  tube  3 .  

The  c o n d u i t s   6  pa s s ing   through  openings   of  the  v e s s e l   2  a r e  

secured   to  the  v e s s e l   2  and  the  heat   exchange  tubes  3  by  means 

of  w e l d i n g .  

The  upper  ends  of  the  c o n d u i t s   6  are  a r r a n g e d   at  a  l e v e l  

above  the  bot tom  of  the  s e p a r a t o r   chamber  5,  so  tha t   g u t t e r s   7 

and  8  e x t e n d i n g   along  the  c o n d u i t s   6  are  formed  for  c o l l e c t i n g  

l i q u i d .   The  wa l l s   of  the  c o n d u i t s   6  are  each  p rov ided   with  a 

number  of  s l o t s   9  for  d i s c h a r g i n g   l i q u i d   from  said  g u t t e r s   7  and  



8.  The  lower  ends  of  the  s l o t s   9  in  the  wa l l s   of  the  condu i t s   6 

are  a r r a n g e d   at  s u b s t a n t i a l l y   the  same  h e i g h t .  

During  o p e r a t i o n   of  the  heat   exchanger   1  a  g a s / l i q u i d  

mix tu re   to  be  cooled  is  s u p p l i e d   to  the  v e s s e l   2  via   the  i n l e t  

4.  In  the  s e p a r a t o r   chamber  5  the  l i q u i d   from  the  g a s / l i q u i d  

m i x t u r e   w i l l   c o l l e c t   in  the  g u t t e r s   7  and  8  and  form  a  l aye r   o f  

l i q u i d   over  the  f u l l   l e n g t h   of  the  g u t t e r s   7  and  8 .  

The  gas  in  the  g a s / l i q u i d   mix tu re   passes   through  t h e  

c o n d u i t s   6  via   t h e i r   open  upper  ends  and  e n t e r s   into  the  h e a t  

exchange  tubes  3.  When  the  l i q u i d   l e v e l   in  the  g u t t e r s   7  and  8 

has  reached   the  lower  ends  of  the  s l o t s   9  the  l i q u i d   w i l l   f l o w  

via   sa id   s l o t s   9  in to   the  c o n d u i t s   6,  were  i t   is  m ixed  w i th   t h e  

gas  p a s s i n g   th rough  sa id   condu i t s   6,  so  t ha t   m i x t u r e s  o f   l i q u i d  

and  gas  w i l l   flow  in to   the  heat   exchange  tubes   3.  By  t h e  

a r r angemen t   of  the  g u t t e r s   7  and  8  in  combina t ion   with  t h e  

c o n d u i t s   6  p rov ided   wi th   the  s l o t s   9  being  a r r anged   at  the  same 

h e i g h t ,   l i q u i d   and  gas  are  e q u a l l y   d i s t r i b u t e d   over  the  h e a t  

exchange  tubes   3 .  

Re fe rence   is  now  made  to  F igures   3  and  4  showing  a  f i r s t  

a l t e r n a t i v e   of  the  embodiment  shown  in  the  F igures   1  and  2 .  

The  pa r t   of  the  heat   exchanger   shown  in  t hese   F i g u r e s  

compr i se s   an  e l o n g a t e d   v e s s e l   10  e n c l o s i n g   a  s e p a r a t o r   chamber  

11.  A  p l u r a l i t y   of  i n l e t s   12  are  p rov ided   for  s u p p l y i n g   a  

g a s / l i q u i d   mix tu re   in to   the  s e p a r a t o r   chamber  11.  For  the  s a k e  

of  s i m p l i c i t y   only  one  i n l e t   12  is  shown  in  the  F i g u r e s .   A 

s e r i e s   of  hea t   exchange  tubes  13  ex tends   along  the  l eng th   of  t h e  

v e s s e l   10,  sa id   tubes   be ing   mounted  in  openings   of  a  s t r u c t u r e  

14,  for   example  a  fo rced   p i e c e ,   forming  the  bottom  pa r t   of  t h e  

v e s s e l   10.  For  i n s p e c t i o n   and  ma in t enance   of  the  heat   e x c h a n g e  

tubes  13  r e m o v a b l e  p l u g s   15  are  a r r anged   in  the  fo rced   p iece   14 

o p p o s i t e   of  sa id   tubes  13.  A  s e r i e s   of  condu i t s   16  are  a r r a n g e d  

along  the  l e n g t h   of  the  v e s s e l   10 ,each  condui t   16  forming  a  

f l u i d   communica t ion   between  the  s e p a r a t o r   chamber  11  and  a  h e a t  

exchange  tube  13.  

Two  s u b s t a n t i a l l y   p a r a l l e l   g u t t e r s   17  and  18,  f o r  



c o l l e c t i n g   l i q u i d   s u p p l i e d   via  the  i n l e t s   12,  extend  along  t h e  

c o n d u i t s   16.  Liquid  can  be  s u p p l i e d   from  said  g u t t e r s   17  and  18 

to  the  heat  exchange  tubes  13  v i a  a   p l u r a l i t y   o f  s e t s   of  l i q u i d  

c o n d u i t s   19  and  20  a r r anged   in  the  s t r u c t u r e   14.  Each  set  o f  

l i q u i d   condu i t s   19  and  20  forms  a  f l u i d   communicat ion  b e t w e e n  

the  g u t t e r s   17  and  18  and  the  i n t e r i o r   of  an  e n l a r g e d   par t   21  i n  

a  condui t   16.  The  e n l a r g e d   p a r t s   21  of  the  c o n d u i t s   16  a r e  

i n t e r c o n n e c t e d   the reby   forming  a  chamber  e x t e n d i n g   along  t h e  

s e r i e s   of  heat   exchange  tubes  13. 

The  s e p a r a t o r   chamber  11  is  f u r t h e r   p rov ided   with  b a f f l e s  

22  a r r anged   in  f ron t   of  the  i n l e t s   12  for  d i s t r i b u t i n g   t h e  

incoming  f l u i d   over  the  l eng th   of  the  s e p a r a t o r   chamber  11. 

During  o p e r a t i o n   of  the  heat   exchanger   p a r t l y   shown  i n  

F igu re s   3  and  4  a  g a s / l i q u i d   mix tu re   to  be  cooled  is  s u p p l i e d  

into  the  s e p a r a t o r   chamber  11  via  the  i n l e t s   12.  Due  to  t h e  

p r e sence   of  the  b a f f l e s   22  the  incoming  f l u i d   is  d i s t r i b u t e d  

over  the  l eng th   of  the  s e p a r a t o r   chamber  11  and  cannot  p a s s  

d i r e c t l y   into  the  c o n d u i t s   16  a r r anged   in  f ron t   of  the  i n l e t s  

12.  The  l i q u i d   in  the  s u p p l i e d   mix tu re   w i l l   s e t t l e   down  in  t h e  

g u t t e r s   17  and  18  e x t e n d i n g   along  the  c o n d u i t s   16,  and  i s  

s u b s e q u e n t l y   d i s c h a r g e d   from  the  s e p a r a t o r   chamber  11  via  t h e  

l i q u i d   c o n d u i t s   19  and  20,  r e s p e c t i v e l y .   The  gas  from  t h e  

s u p p l i e d   mix tu re   l eaves   the  s e p a r a t o r   chamber  11  via  t h e  

c o n d u i t s   16. 

In  the  e n l a r g e d   pa r t   21  of  each  condu i t   16  the  l i q u i d   f rom 

a d j a c e n t   l i q u i d   c o n d u i t s   19  and  20  is  mixed  with  the  gas  s t r e a m  

p a s s i n g   th rough   sa id   condu i t   16,  so  tha t   a  mix tu re   of  l i q u i d   and 

gas  s u b s e q u e n t l y   e n t e r s   in to   the  heat   exchange  tube  13 

p e r t a i n i n g   to  said  condu i t   16.  Since  the  c o n d u i t s   16  a r e  

i n t e r c o n n e c t e d   via  t h e i r   e n l a r g e d   p a r t s   21,  the  g a s / l i q u i d  

m i x t u r e s   in  the  c o n d u i t s   16  can  be  r e d i s t r i b u t e d   over  the  l e n g t h  

of  the  v e s s e l   10  p r i o r   to  e n t e r i n g   in to   the  heat   exchange  t u b e s  

13.  When  the  e n t r a n c e   of  a  heat  exchange  tube  13  p e r t a i n i n g   to  a 

condui t   16  is  c logged  due  to  for  example  c o n t a m i n a t i o n s   in  t h e  



g a s / l i q u i d   m i x t u r e ,   the  mix ture   from  said  condu i t   16  w i l l   f l o w  

via  the  i n t e r c o n n e c t e d   e n l a r g e d   p a r t s   21  to  heat   exchange  t u b e s  

13  which  are  not  c l o g g e d .  

In  the  embodiment  of  the  i n v e n t i o n   shown  in  F igures   3  and  4 

the  e n l a r g e d   p a r t s   21  of  the  c o n d u i t s   16  should  have  such  a  

smal l   c r o s s - s e c t i o n a l   area  tha t   s e t t l e m e n t   of  l i q u i d   in  t h e  

bot tom  p a r t s   of  these   e n l a r g e d   p a r t s   21  is  p r e v e n t e d .  

Re fe rence   is  now  made  to  F igures   5  and  6  showing  a  s e c o n d  

a l t e r n a t i v e   embodiment  a c c o r d i n g   to  the  i n v e n t i o n .  

The  heat   exchanger   p a r t l y   shown  in  these   F igures   c o m p r i s e s  

a  s e r i e s   of  heat   exchange  tubes  30,  mounted  in  openings  of  t h e  

bot tom  pa r t   31  of  an  e l o n g a t e d   v e s s e l   32.  The  i n t e r i o r   of  s a i d  

v e s s e l   32  compr i ses   a  s e p a r a t o r   chamber  33,  p rov ided   with  a  

p l u r a l i t y   of  i n l e t s   34  for  the  supply  of  f l u i d   in to   s a i d  

s e p a r a t o r   chamber  33.  The  s e p a r a t o r   chamber  33  is  in  f l u i d  

communica t ion   with  the  i n t e r i o r s   of  the  heat   exchange  tubes  30 

v ia   a  s e r i e s   of  c o n d u i t s   35 .  

For  i n s p e c t i o n   and  ma in t enance   of  the  heat   exchange  t u b e s  

30  each  condu i t   35  is  p rov ided   with  a  removable   plug  36 ,  

a r r a n g e d   o p p o s i t e   to  an  a d j o i n i n g   heat   exchange  tube  30.  

The  bot tom  of  the  s e p a r a t o r   chamber  33  is  p rov ided   with  a  

lowered  pa r t   forming  a  g u t t e r   37  ex t end ing   over  the  l eng th   o f  

the  v e s s e l   32  along  the  s e r i e s   of  heat   exchange  tubes  30.  L i q u i d  

c o l l e c t e d   in  the  g u t t e r   37  is  s u p p l i e d   into  the  i n t e r i o r s   of  t h e  

c o n d u i t s   35  via   a  s e r i e s   of  l i q u i d   condu i t s   38.  The  s e p a r a t o r  

chamber  33  is   f u r t h e r   p rov ided   with  b a f f l e s   39  for  d i s t r i b u t i n g  

s u p p l i e d   f l u i d   over  the  l e n g t h   of  the  s e p a r a t o r   chamber  33,  e a c h  

b a f f l e   39  being  a r r a n g e d   in  f r o n t   of  an  i n l e t   34 .  

During  o p e r a t i o n   of  the  heat   exchanger   p a r t l y   shown  in  t h e  

F i g u r e s   5  and  6 .  t he   gas  from  a  g a s / l i q u i d   mix tu re   s u p p l i e d   v i a  

the  i n l e t s   34  in to   the  s e p a r a t o r   chamber  33,  w i l l   d i r e c t l y   f l o w  

via   the  c o n d u i t s   35  into  the  heat   exchange  tubes  30.  The  l i q u i d  

in  the  g a s / l i q u i d   m ix tu re   w i l l   be  f i r s t   c o l l e c t e d   in  the  g u t t e r  

37  and  s u b s e q u e n t l y   d i s c h a r g e d   from  the  s e p a r a t o r   chamber  33  v i a  



the  l i q u i d   c o n d u i t s   38.  In  each  condui t   35  the  l i q u i d   from  a  

l i q u i d   condui t   38  p e r t a i n i n g   to  said  condui t   35  is  remixed  w i t h  

the  gas  f lowing  through  said  condui t   35,  p r i o r   to  e n t e r i n g   i n t o  

the  a d j o i n i n g   heat  exchange  tube  30.  

The  i n v e n t i o n   is  not  r e s t r i c t e d   to  the  a p p l i c a t i o n   o f  

g u t t e r s   for  c o l l e c t i n g   l i q u i d   of  the  types  as  shown  in  t h e  

d rawings ,   p rov ided   tha t   the  g u t t e r ( s )   e x t e n d ( s )   along  t h e  

c o n d u i t s   6,  16,  35  forming  the  main  f l u i d   communicat ion  b e t w e e n  

the  s e p a r a t o r   chamber  of  the  heat   exchanger   and  the  h e a t  

exchange  t u b e s .  

F u r t h e r   the  i n v e n t i o n   is  not  r e s t r i c t e d   to  heat  e x c h a n g e r s  

p rov ided   with  s e p a r a t o r   chambers  having  in  c ross   s e c t i o n   s h a p e s  

as  shown  in  the  d rawings .   The  s e p a r a t o r   chamber  can  have  any 
o ther   c r o s s - s e c t i o n a l   shape,   such  as  a  hexagona l   shape,  w i t h o u t  

d e p a r t i n g   from  the  i n v e n t i o n .  

Although  the  drawings  show  heat   exchangers   c o m p r i s i n g  

p a r a l l e l   heat   exchange  tubes  c o o p e r a t i n g   with  e l o n g a t e d  

s e p a r a t o r   chambers,   o the r   a r r a n g e m e n t s   of  heat   exchange  t u b e s  

are  a lso  p o s s i b l e .   The  heat  exchange  tubes  may  for  example  b e  

a r r anged   a c c o r d i n g   to  the  r a d i i   of  a  c i r c l e ,   t h e r e b y  

communicat ing  with  a  c i r c u l a r   or  annu la r   s e p a r a t o r   chamber.  I n  

t h i s   embodiment  the  g u t t e r ( s )   for  c o l l e c t i n g   l i q u i d   w i l l   have  an  

annu l a r   s h a p e .  

I n s t e a d   of  the  s l o t ( s )   9  a r r anged   in  the  wa l l s   of  t h e  

c o n d u i t s   6  shown  in  Figure   2,  for  the  w i t h d r a w a l   of  l i q u i d   f rom 

the  g u t t e r s   7  and  8,  the  wa l l s   of  the  c o n d u i t s   6  can  be  p r o v i d e d  
with  any  o ther   type  of  openings   p rov ided   tha t   these   openings   a r e  

a r r anged   at  a  l e v e l   above  the  lower  ends  of  the  g u t t e r s .  



1.  Heat  exchanger   p rov ided   with  a  s e r i e s   of  heat   e x c h a n g e  

tubes ,   compr i s ing   a  s e p a r a t o r   chamber,  i n l e t   means  for  s u p p l y i n g  

a  mix tu re   of  l i q u i d   and  gas  into  the  s e p a r a t o r   chamber,  a  s e r i e s  

of  c o n d u i t s ,   each  condu i t   forming  a  f l u i d   communicat ion  b e t w e e n  

the  s e p a r a t o r   chamber  and  a  heat   exchange  tube,   at  l e a s t   one 

g u t t e r   e x t e n d i n g   along  the  s e r i e s   of  c o n d u i t s   for  c o l l e c t i n g  

l i q u i d   in  the  s e p a r a t o r   chamber,  and  means  for  caus ing  l i q u i d   t o  

flow  from  the  g u t t e r ( s )   to  each  gas  s t ream  pas s ing   through  a  

condu i t   of  the  s e r i e s   of  c o n d u i t s .  

2.  Heat  exchanger   as  c la imed  in  claim  1,  compr i s ing   two 

g u t t e r s   e x t e n d i n g   along  and  at  o p p o s i t e   s ides   of  the  s e r i e s   o f  

c o n d u i t s .  

3.  Heat  exchanger   as  c la imed  in  claim  1  or  2,  where in   t h e  

means  for   caus ing   l i q u i d   to  flow  from  the  g u t t e r ( s )   to  e a c h  

gas  s t ream  comprises   a  s e r i e s   of  l i q u i d   c o n d u i t s .  

4.  Heat  exchanger   as  c laimed  in  claim  1  or  2,  where in   t h e  

means  for   caus ing   l i q u i d   to  flow  from  the  g u t t e r ( s )   to  e a c h  

gas  s t ream  compr ises   an  opening  a r r anged   in  each  of  the  wa l l s   o f  

the  s e r i e s   of  c o n d u i t s   at  a  l e v e l   above  the  lower  end(s)   of  t h e  

g u t t e r ( s ) .  

5.  Heat  exchanger   as  c la imed  in  claim  4,  where in   the  l o w e r  

ends  of  the  openings   in  the  wa l l s   of  the  s e r i e s   of  c o n d u i t s   a r e  

a r r a n g e d   on  the  same  l e v e l .  

6.  Heat  exchanger   as  c la imed  in  any one  of  the  claims  1 - 5 ,  

where in   each  condu i t   compr ises   an  e n l a r g e d   p a r t .  

7.  Heat  exchanger   as  c la imed  in  claim  6,  where in   the  e n l a r g e d  

p a r t s   are  i n t e r c o n n e c t e d   for  r e d i s t r i b u t i n g   f l u i d   over  t h e  

s e r i e s   of  heat   exchange  t u b e s .  
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