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@)  Modules  for  heat  exchanger  or  the  like  and  heat  exchanger  thus  obtained. 

odules  for  heat  exchanger,  condenser,  evaporator, 
tank  or  reservoir  and  the  like,  characterized  by  being  form- 
ed  of  a  hollow  box  (1,  2)  comprising  openings  (11,  15;  21, 
25)  for  receiving  tubes  (3,  4)  on  two  opposite  facing  sur- 
faces,  referred  to  as  outer  and  inner  surfaces,  one  of  the 
modules  being  provided  with  only  one  opening  (11,  15)  on 
each  of  said  surfaces,  and  a  second  module  being  provided 
with  two  openings  (21,  25)  still  on  each  of  said  surfaces. 



This  i n v e n t i o n   r e l a t e s   to  a  novel  modular  s t r u c t u r e   for  t h e  

p roduc t ion   of  heat   exchange r s ,   c o n d e n s e r s ,   e v a p o r a t o r s   o r  

r e s e r v o i r s   which  are  used  s e p a r a t e l y   or  along  with  one  o f  

the  above  mentioned  dev ices .   For  s i m p l i c i t y ,   in  the  fo l lowi .ng  

the  term  "heat   exchanger"   will   be  r e f e r r e d   to  as  any  of  t h e  

above  mentioned  d e v i c e s .  

S t r u c t u r e s   of  t h i s   type  have  been  h i t h e r t o   made  by  gas  o r  

autogeneous   welding  of  tubes  a g a i n s t   s e p a r a t e l y   made  h e a d s .  

This  causes  the  heads  to  which  said  tubes  are  welded  to  be 

brought   up  to  the  smel t ing   t e m p e r a t u r e   of  the  a l loy   ( a b o u t  

600-800°C).   Should  these   heads  be  of  a  c o n s i d e r a b l e   s i z e ,  

the  r e q u i r e d   i n c r e a s e   in  t empera tu re   would  cause  d e f o r m a t i o n s  

t h e r e i n .   It  is  t h e r e f o r e   neces sa ry   to  provide  heat  e x c h a n g e r s  

or  the  l ike   with  heads  of  a  reduced  s i z e .  



F u r t h e r ,   these   conven t iona l   heat  exchangers   have  t h e  

d i s a d v a n t a g e   t h a t   s p e c i f i c   heads  have  to  be  made  for  each  

r e q u i r e d   s ize   of  the  heat  exchanger ,   which  invo lves   h i g h  

cos ts   in  m a n u f a c t u r i n g  a n d   s t o r i n g   said  heads.  Moreove r ,  

the  assembl ing   of  a  s p e c i f i c   heat   exchanger   is  t i m e  

wast ing  and  c o m p l i c a t e d .  

Another  conven t iona l   approach  con templa tes   a  coil  c o m p r i s i n g  

two  cont inuous   coaxia l   tubes  which  are  s p i r a l l y   wound  up. 

This  approach  is  r e s t r i c t e d   to  the  length   of  the  c o m m e r c i a l l y  

a v a i l a b l e   tubes .   I t   is  a lso   d i f f i c u l t  a n d   cumbersome  t o  

provide   for   p a r a l l e l   a r rangement   between  a  p l u r a l i t y   of  c o i l s .  

It  is  the  primary  ob j ec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  heat   exchanger   formed  of  s t anda rd   modules,   by  which  h e a t  

exchangers   or  the  l ike   of  any  s ize   can  be  made. 

It  is  ano the r   ob j ec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e ,  

p a r t i c u l a r l y   in  the  r e f r i g e r a t i o n   a r t ,   the  c o n s t r u c t i o n   in  a 

s i n g l e   block  of  condenser ,   a lso  i n c l u d i n g   an  e v a p o r a t o r ,   o r  

a  condenser   with  the  a d d i t i o n   of  an  e v a p o r a t o r   for   the  l i q u i d  

coo l ing   and  a  tank  or  r e s e r v o i r .  

The  above  mentioned  ob j ec t s   have  been  accompl ished  by  t h e  

p r o v i s i o n   of  making  two  base  modules,  s u b s t a n t i a l l y   formed 

of  a  hollow  box  compris ing  openings  for   r e c e i v i n g   t h e  t u b e s  

on  two  oppos i t e   f ac ing   s u r f a c e s ,   which  will   be  r e f e r r e d   to  as  



outer   and  inner   s u r f a c e s ,   r e s p e c t i v e l y ,   one  of  the  modules  

being  provided  with  only  one  opening  on  each  of  said  s u r f a c e s ,  

and  the  second  of  said  modules  being  provided  with  two 

open ings ,   s t i l l   on  each  of  said  s u r f a c e s .  

A  f i r s t   embodiment  of  the  i n v e n t i o n   enables   to  provide  a  n o t  

i n s p e c t a b l e   type  of  heat   exchanger   by  connec t ing   the  i n n e r  

tubes  of  the  heat   exchanger   with  f ixed   curves  or  b e n d i n g s .  

On  the  o the r   hand,  a  second  embodiment  accord ing   to  t h e  

i n v e n t i o n   con templa tes   the  p r o v i s i o n   of  an  i n s p e c t a b l e   t y p e  

of  heat   exchanger   with  the  a d d i t i o n   of  modular  gaskets   or  s e a l s  

and  covers  or  l ids   also  of  modular  type.   These  covers  o r  

l ids   are  p r e f e r a b l y   made  by  the  same  equipment  used  for  t h e  

modules.  According  to  a  p a r t i c u l a r   embodiment  of  the  i n v e n t i o n  

such  l ids   and  modules  are  secured   in  place  by  bo l t s   and  n u t s  

housed  on  the  p e r i p h e r y   of  the  modules  forming  the  h e a d .  

F u r t h e r ,   by  using  modules  c losed   at  the  ends  with  only  o u t e r  

t ubes ,   high  p r e s s u r e   r e s i s t i n g   tanks  or  r e s e r v o i r s   c a n  b e  

r e a d i l y   provided  as  compr is ing   a  number  of  s e r i e s   and  p a r a l l e l  

t u b e s .  

The  modules  accord ing   to  the  p r e s e n t   i n v e n t i o n   are  p r e f e r a b l y  

made  by  p r e s s i n g   and  can  be  provided  in  all  of  the  f e r r o u s  

m a t e r i a l s   or  a l l oys   of  n o n - f e r r o u s   me ta l s ,   and  t h e r e f o r e   can 

be  used  a lso  with  f l u i d s   r e q u i r i n g   the  use  of  p a r t i c u l a r  

m a t e r i a l s .  



In  o rder   to  improve  heat  exchange,   t h e  i n n e r   tubes  i n t e n d e d  

for  heat   exchange  may  be  smooth,  f i nned ,   r o l l e d ,   e x t r u d e d ,  

e t c .  

The  i n v e n t i o n   will   now  be  more  c l e a r l y   e x p l a i n e d   with  r e f e r e n c e  

to  some  exemplary  embodiments  which  have  been  shown  in  t h e  

accompanying  drawings ,   in  wh ich :  

Fig.  1  is  an  exploded  view  showing  a  s e r i e s   or  rank  for  an 

i n s p e c t a b l e   type  of  heat  e x c h a n g e r ;  

Fig.  2  is  a  view  s i m i l a r   to  tha t   of  Fig.  1,  but  c o m p r i s i n g  

a  s e r i e s   or  rank  for  a  not  i n s p e c t a b l e   type  of  h e a t  

e x c h a n g e r ;  

Fig.  3  i s  a   view  s i m i l a r   to  tha t   of  Fig.  2,  but  havi.ng  a 

tank  or  r e s e r v o i r   ac t ing   p o r t i o n ;  

Fig.  4a  is  a  plan  view  of  a  module  accord ing   to  the  p r e s e n t  

i n v e n t i o n ;  

Fig.  4b  is  a  s e c t i o n a l   view  taken  along  l ine   B-B  of  Fig.  4 a ;  

Fig.  5a  is  a  plan  view  of  a  second  module  accord ing   to  t h e  

p r e s e n t   i n v e n t i o n ;   and  

Fig.  5b  is  a  s e c t i o n a l   view  taken  along  l ine   B-B  of  Fig.  5a .  

As  shown  in  Fig.  1,  r e f e r e n c e   numeral  1  denotes  the  head  

module  having  only  one  opening  for  a  tube  on  e a c h  o f   i t s   m a j o r  

s u r f a c e s ,   which  will   be  r e s p e c t i v e l y   r e f e r r e d   to  as  i n n e r  

and  ou te r   s u r f a c e s .   Reference  numeral  2  denotes  a  module 

s i m i l a r   to  the  former ,   but  of  a  l a r g e r   s ize   and  having  t w o  

openings  for   tubes  on  each  of  i t s   major  inner   and  o u t e r  

s u r f a c e s .  



These  two  modules  will   be  d e s c r i b e d   in  f u r t h e r   de t a i l   w i t h  

r e f e r e n c e   to  Figs.   4a  and  4b  as  to  module  1  and  with  r e f e r e n c e  

to  Figs.   5a  and  5b  as  to  module  2 .  

Module  1  comprises  a  socket   10  of  a  square  shape  with  b e v e l e d  

angles  or  c o r n e r s ,   having  an  opening  11  on  i t s   inner   s u r f a c e  

and  an  opening  12  on  i t s   ou te r   s u r f a c e ,   into  which  a  c l o s u r e  

wall  13  is  caused  to  p e n e t r a t e   and  at  the  r ea r   bears  on  some 

impress ions   14  formed  on  at  l e a s t   two  side  walls  of  s a i d  

socket   10.  Said  c l o su re   wall  13  has  a  c e n t r a l   hole  15  p r o j e c t -  

ing  from  the  body  of  socke t   10  and  is  l oca t ed   on  the  o p p o s i t e  

s ide  r e l a t i v e   to  hole  or  opening  11,  t ha t   is  in  the  s u r f a c e  

which  is  o u t s i d e   to  the  heat   exchanger .   Opening  15  is  s m a l l e r  

than  opening  11.  The  f i r s t   one  will   r ece ive   the  inner   t u b e  

of  a  heat   exchanger   and  the  second  one  the  ou te r   t u b e .  

G e n e r a l l y ,   module  1  is  p rovided  by  p r e s s i n g   out  a  s o c k e t  

which  i n i t i a l l y   does  not  comprise   e i t h e r   said  opening  11  o r  

impress ions   14,  then  these   o p e r a t i o n s   are  c a r r i e d   o u t  

t h e r e o n ,   and  f i n a l l y   sa id   wall  13  is  assembled  by  causing  i t   t o  

bear  a g a i n s t   impress ions   14.  This  bear ing   is  useful   d u r i n g  

braz ing   o p e r a t i o n   which  is  e f f e c t e d   t h roughou t   the  c o n t a c t  

p e r i p h e r y   between  said  socket   and  w a l l  1 3 ,   as  shown  at  16 

of  Fig.  4b .  

Module  2,  as  shown  in  d e t a i l   in  Figs.   5a  and  5b,  is  s i m i l a r l y  

made  as  module  1.  P a r t i c u l a r l y ,   i t   is  formed  of  a  socket   20 



of  about  r e c t a n g u l a r   c r o s s - s e c t i o n ,   having  impress ions   24 

and  two  openings  21  on  i t s   inner   s u r f a c e   ( i n s t e a d   of  one  as  

in  module  1).  The  openings  21  have  the  same  d iamete r   a s  

openings  11.  At  the  f r o n t   said  socket   20  is  c losed   by  a 

wall  23  a b u t t i n g   a g a i n s t   impress ions   24  and  also  h a v i n g  

two  holes  25  of  the  same  d iameter   as  holes  15.  Also  t h i s  

wall  is  brazed  at  l o c a t i o n s   26  t h roughou t   i t s   p e r i p h e r y   o f  

c o n t a c t   with  socket   20.  This  module  2  is  of  r e c t a n g u l a r  

shape  with  beveled  c o r n e r s ,   in  a  p l an   view,  as  c l e a r l y  

shown  in  Fig.  5a.  The  d i s t a n c e   between  the  holes  21  or  25 

of  module  2  is  the  same  as  the  d i s t a n c e   between  holes  11 

and  15  of  two  a d j a c e n t   modules  1 . .  

The  e x p l a n a t i o n   will   now  be  given  for   the  assembl ing   of  t h e  

var ious   components,   so  as  to  provide  a  heat  e x c h a n g e r ,  

e v a p o r a t o r   and  p o s s i b l e   tank  or  r e s e r v o i r ,   and  so  on .  

H e r e i n a f t e r   i t   will   be  d e s c r i b e d   how  to  provide  a  "rank  o r  

s e r i e s "   for   heat  exchanger ,   t ha t   is  an  assembly  of  t u b e s  

which  are  s e r i e s   connected  to  one  ano the r .   Each  rank  or  s e r i e s  

wil l   then  be  p a r a l l e l   connected  with  o the r   ranks ,   to  w h i c h  

they  will   be  p o s s i b l y   j u x t a p o s e d .   This  connec t ion   is  per  s e  

well  known  and  wil l   not  be  here  d e s c r i b e d   in  f u r t h e r   d e t a i l .  

The  heat   exchanger   comprises  a  set   of  i n n e r  t u b e s   3 ,  

e x t e r n a l l y   of  which  ou te r   tubes  coaxial   with  the  former  and 

denoted  by  r e f e r e n c e   numeral  4  are  mounted.  At  t h e  u p p e r  

and  lower  ends,   the  outer   tube  is  formed  by  a  tube  4 '  h a v i n g  



an  i n l e t   or  o u t l e t   s leeve  4".  Tubes  3  are  longer   than  t u b e s  

4  a n d  4 ' ,  s o   as  to  p e n e t r a t e   into  holes  21  or  11,  c l e a r i n g  

the  gap  between  the  r e s p e c t i v e   tubes  3  and  the  side  w a l l s  

of  socke t s   20  or  10,  while  the  end  of  the  tubes  is  p r e c i s e l y  

i n s e r t e d   in  holes  15  and  25,  then  s e a l i n g   is  p rov ided ,   f o r  

example  by  means  of  welding  or  o ther   s i m i l a r   o p e r a t i o n .   The 

ou te r   tube  4  or  4'  is  of  such  a  d iamete r   tha t   i t   is  e x a c t l y  

i n s e r t e d   on  the  s ide  walls  of  openings  21  or  11;  also  in  t h i s  

case ,   s e a l i n g   is  provided  for   example  by  welding  or  o t h e r  

s i m i l a r   o p e r a t i o n .   The  heads  are  formed  of  modules  1  and  2 

a r ranged   in  a d j o i n i n g   r e l a t i o n s h i p   or  a l t e r n a t e ,   as  d e s i r e d ,  

so  as  to  p rovide   a  cont inuous   water  c i r c u i t ,   in  which  tubes  4 

and  4'  are  all   in  s e r i e s   to  one  a n o t h e r ,   the  c o n n e c t i o n  

t h e r e o f   being  ob ta ined   wi th in   modules  1  or  2.  For  each  h e a d ,  

these   m o d u l e s .   and  2  are  j o ined   to  one  a n o t h e r ,   for  example  

by  w e l d i n g .  

The  c i r c u i t   connec t ion   between  the  inner   tubes  3  is  p r o v i d e d  

by  means  of  sea l s   5  h a v i n g  o n l y   one  hole  5a  of  near ly   c i r c u l a r  

shape,   or  by  means  of  sea l s   6  provided  with  an  oval  hole  6a 

connec t ing   the  two  openings  25  of  module  2  and  covers  7 ,  

c o r r e s p o n d i n g   to  the  s ize   of  module  1,  or  covers  8,  c o r r e s p o n d -  

ing  to  the  s ize   of  module  2.  These  covers  7  and  8  and  sea ls   5 

and  6  are  r e t a i n e d   a g a i n s t   modules  1  and  2  by  means  of  b a r s  

31,  screws  32  and  nuts  30  t ha t   are  s ecu red ,   for  example,  by 

welding  to  modules  1  and  2 .  

The  c i r c u l a t i o n   of  the  f l u i d s   is  as  fo l lows .   The  a d m i t t a n c e  

of  a  f i r s t   e x t e r n a l   f l u i d   is  along  arrow  A,  the  f l u i d  



t r a v e l i n g   through  the  gap  between  tubes  3  and  4,  p e n e t r a t i n g  

in to   the  inner   space  in  module  2,  t r a v e l i n g   again  t h r o u g h  

the  gap  between  tubes  3  and  4,  then  again  through  the  s p a c e  

or  cav i ty   in  module  2,  and  so  on  for   severa l   times  u n t i l  

i s s u i n g   in  the  d i r e c t i o n   of  arrow  B.  The  c i r c u i t   for   t h e  

inner   f l u i d   is  p rovided  by  causing  i t   to  en t e r   from  C,  t r a v e l  

t h roughou t   the  inner   tubes  3  pass ing   in  the  hollow  empty 

spaces  5a  and  6a  wi th in   the  seals,  5  and  6  and  i s s u i n g   f rom 

tube  7'  on  cover  7  in  the  d i r e c t i o n   of  arrow  D. 

In  the  approach  of  Fig.  2,  the re   is  shown  an  embodiment  o f  

s i m p l i f i e d   design  r e l a t i v e   to  t ha t   of  Fig.  1.  The re in ,   t h e  

connec t ion   between  inner   tubes  3  is  provided  by  means  o f  

bendings  33  and  s l eeves   34  which  will   be  r e s p e c t i v e l y   we lded  

to  the  ends  25  of  modules  2,  or  to  the  ends  15  of  modules  1.  

The  embodiment  of  Fig.  3  shows  an  approach  s i m i l a r   to  t ha t   o f  

Fig.  2,  in  which  pa r t   of  the  rank  is  used  as  a  tank  o r  

r e s e r v o i r .   Use  is  made  in  th i s   case  of  a  module .2'  h a v i n g  

only  one  o u t l e t   25,  on  which  a  s leeve   34  is  mounted  for  t h e  

en t ry   of  the  inner   f l u i d   c i r c u l a t i n g   in  tubes  3  in  the  d i r e c t i o n  

of  arrow  C.  This  f l u i d   will   i ssue  in  the  d i r e c t i o n   of  arrow  D. 

The  ou te r   f l u i d   c i r c u l a t i n g   in  the  gap  between  tubes  3  and  4 

o r . 4 '   will   e n t e r   in  the  d i r e c t i o n   of  arrow  A  and  i ssue   f rom 

s l eeve   34.  In  th i s   embodiment  the  two  lower  t u b e s  4   are  no 

longer   e f f e c t i v e   as  a  heat   exchanger ,   but  merely  as  a  t a n k  

or  r e s e r v o i r .  



Of  course ,   r a t h e r   than  w i t h  b e n d i n g s   33 and  s l e e v e s  3 4 ,   t h i s  

approach  compris ing  a  tank  or  r e s e r v o i r   could  be  r e a l i z e d  

with  an  i . nspec tab le   system  of  the  type  shown  in  Fig.  1 .  



1.  Modules  for   heat   exchanger ,   condense r ,   e v a p o r a t o r ,  

tank  or  r e s e r v o i r   and  the  l i k e ,   c h a r a c t e r i z e d   by  being  fo rmed  

of  a  hollow  box  (1,2)  compris ing   openings  (11,15;   21,25)  f o r  

a c c e p t i n g   tubes  (3,4)   on  two  oppos i t e   fac ing   s u r f a c e s ,   which  

wil l   be  r e f e r r e d   to  as  ou te r   and  inner   s u r f a c e s ,   one  of  t h e  

modules  being  provided  with  only  one  opening  (11,15)  on  e a c h  

of  sa id   s u r f a c e s ,   and  a  second  module  being  provided  w i t h  

two  openings  (21,25)  s t i l l   on  each  of  said  s u r f a c e s .  

2.  Modules  accord ing   to  Claim  1,  c h a r a c t e r i z e d   by 

being  of  square  and  r e c t a n g u l a r   shape,   r e s p e c t i v e l y ,   w h e r e i n  

the  corners   are  beveled  or  hollowed  out  for  r e c e i v i n g   a 

nut  (30)  or  o the r   f a s t e n i n g   d e v i c e .  



3.  A  heat   exchanger ,   condense r ,   e v a p o r a t o r ,   tank  o r  

r e s e r v o i r   or  the  l i k e ,   c h a r a c t e r i z e d   by  compris ing  a  s e r i e s  

of  tubes  (4)  i n t e r c o n n e c t e d   by  means  of  modules  a c c o r d i n g  

to  Claim  1  or  2 .  

4.  A  heat  exchanger ,   condense r ,   e v a p o r a t o r ,   tank  o r  

r e s e r v o i r   or  the  l ike   accord ing   to  Claim  3,  c h a r a c t e r i z e d   i n  

t ha t   the  c i r c u i t   for  the  inner   f l u i d   is  provided  t h r o u g h  

sea ls   (5 ,6)   r e t a i n e d   by  covers  or  l ids   and  having  c a v i t i e s  

(5a ,6a)   in  which  said  f l u i d   can  c i r c u l a t e .  

5.  A heat   exchanger ,   condense r ,   e v a p o r a t o r ,   tank  o r  

r e s e r v o i r   or  the  l ike   accord ing   to  Claim  3,  c h a r a c t e r i z e d  

in  t h a t   the  c i r c u i t   for   the  inner   f l u i d   is  provided  by  means 

of  bendings  (33)  and  s l eeves   (34)  s e a l i n g l y   mounted  on  t h e  

modules  ( 1 , 2 ) .  

6.  A  heat   exchanger ,   condense r ,   e v a p o r a t o r ,   tank  o r  

r e s e r v o i r   or  the  l ike   accord ing   to  Claim  4,  c h a r a c t e r i z e d   i n  

t h a t   f a s t e n i n g   means  (30) ,   p a r t i c u l a r l y   nuts  for  the  f a s t e n i n g  

of  the  s e a l i n g   covers  or  l ids   (7,8)  are  secured  in  the  zones  

c l e a r e d   by  the  bevels  or  notches  provided  between  the  c o r n e r s  

of  the  modu le s .  

7.  A  heat  exchanger ,   condenser ,   e v a p o r a t o r ,   tank  o r  

r e s e r v o i r   or  the  l ike   accord ing   to  Claim  4  or  6,  c h a r a c t e r i z e d  

in  t h a t   the  s e a l i n g   covers  or  l ids   (7,8)  are  of  the  same  s h a p e  

is  the  modules  ( 1 , 2 ) ,   while  not  having  any  openings  ( 1 1 , 1 5 ;  

21 ,25) ,   so  t h a t   they  can  be  made  by  a  s i n g l e   i n i t i a l   p r e s s i n g  

o p e r a t i o n   by  means  of  a  s i n g l e   t o o l .  
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