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(54)  A  heat  exchanger,  in  particular  a  radiator  for  a  vehicle,  provided  with  a  strengthening 
structure 

(57)  A  heat  exchanger,  in  particular  a  radiator  for  a 
vehicle,  including  a  plurality  of  parallel  tubes  fixed  to  a 
plurality  of  fins  forming  a  parallelepipedal  stack  (12). 
The  heat  exchanger  includes  a  strengthening  structure 
including  at  least  one  connector  element  (24)  fixed  to  a 
minor  face  (1  6)  of  the  stack  of  fins  and  engaging  a  man- 
ifold  assembly  (18)  situated  at  one  end  of  the  stack  of 
fins  (12). 
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Description 

The  present  invention  concerns  a  heat  exchanger, 
in  particular  a  radiator  for  the  cooling  system  of  a  vehi- 
cle,  of  the  type  including  a  plurality  of  parallel  tubes  fixed  s 
to  a  plurality  of  fins  forming  a  parallelepipedal  stack, 
with  a  pair  of  minor  faces  and  a  pair  of  major  faces  par- 
allel  to  the  axes  of  the  tubes,  in  which  the  ends  of  the 
tubes  terminate  at  at  least  one  manifold  casing  situated 
at  one  end  of  the  stack  of  fins.  10 

Conventional  heat  exchangers  of  the  aforesaid  type 
generally  include  several  rows  of  tubes  of  circular  cross- 
section.  The  tubes  are  fixed  to  the  stack  of  fins  by 
means  of  mechanical  expansion  without  welding.  The 
ends  of  the  tubes  are  fixed  to  a  pair  of  base  plates  form-  is 
ing  part  of  respective  manifold  assemblies  situated  at 
the  ends  of  the  stack  of  fins.  In  this  type  of  radiators, 
there  are  usually  no  problems  relating  to  mechanical 
strength  at  the  connection  between  the  manifold 
assembly  and  the  heat-exchange  matrix  including  the  20 
tubes  and  the  stack  of  fins  as  the  presence  of  two  or 
more  rows  of  tubes  ensures  that  the  assembly  has  suf- 
ficient  torsional  strength. 

Heat  exchangers  of  the  mechanical  assembly  type 
have  recently  been  developed  having  tubes  of  oblong  25 
transverse  section  (flat,  oval,  ovoid  etc).  These  heat 
exchangers  generally  have  a  better  performance  than 
heat  exchangers  with  circular-section  tubes  from  the 
point  of  view  of  heat  exchange.  Thus,  it  has  been  found 
that  heat  exchangers  having  a  single  row  of  oblong-sec-  30 
tion  tubes  can  provide  the  same  performance  as  heat 
exchangers  having  a  greater  number  of  rows  of  circular- 
section  tubes. 

A  heat  exchanger  having  a  single  row  of  tubes  is, 
however,  more  vulnerable  from  the  point  of  view  of  35 
mechanical  strength.  An  insufficiently  rigid  connection 
between  the  heat-exchange  matrix  and  the  manifold 
assembly  (constituted  by  the  manifold  and  the  base 
plate)  could  give  rise  to  movement  in  the  region  of  seal- 
ing  at  the  ends  of  the  tubes  as  a  result  of  thermal  40 
stresses  and  vibrations  which  arise  in  use,  such  move- 
ments  possibly  leading  to  the  loss  of  liquid. 

The  object  of  the  present  invention  is  to  provide  a 
heat  exchanger  of  the  aforesaid  type  which  does  not 
have  the  aforesaid  disadvantages.  45 

According  to  the  present  invention,  this  aim  is 
achieved  by  means  of  a  heat  exchanger  which  includes 
a  strengthening  structure  including  at  least  one  connec- 
tor  element  fixed  to  the  stack  of  fins  at  a  lower  face  and 
engaged  with  the  manifold  assembly.  The  connector  so 
elements  are  preferably  disposed  at  each  corner  of  the 
stack  of  fins. 

The  interconnection  of  the  stack  of  fins  with  the 
manifold  assemblies  significantly  reduces  the  possibility 
of  the  manifold  casing-base  plate  assembly  vibrating  55 
relative  to  the  heat-exchange  matrix,  which  reduces  the 
probability  of  liquid  loss  from  the  region  in  which  the 
tubes  are  connected  to  the  base  plate. 

Although  the  strengthening  structure  according  to 
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the  present  invention  is  particularly  useful  in  heat 
exchangers  having  a  single  row  of  tubes  (single-row 
heat  exchangers),  it  could  also  be  used  in  heat 
exchangers  with  several  rows  of  tubes  if  it  were  neces- 
sary  to  strengthen  the  connection  between  the  manifold 
assemblies  and  the  heat-exchange  matrix. 

Further  characteristics  and  advantages  of  the 
present  invention  will  become  clear  in  the  course  of  the 
following  detailed  description,  given  purely  by  way  of 
non-limitative  example,  with  reference  to  the  appended 
drawings,  in  which: 

Figure  1  is  a  schematic  perspective  view  of  a  heat 
exchanger  according  to  the  present  invention; 
Figure  2  is  a  perspective  view  illustrating  the  detail 
indicated  by  the  arrow  II  of  Figure  1  on  a  larger 
scale; 
Figure  2a  illustrates  a  variant  of  Figure  2; 
Figure  3  illustrates  a  connector  element  in  its  unde- 
formed  shape;  and 
Figures  4  and  5  are  cross-sections  taken  on  the  line 
IV-IV  of  Figure  2,  illustrating  two  alternative  systems 
for  fixing  the  connector  element  to  the  stack  of  fins. 

With  reference  to  Figures  1  and  2,  the  reference 
numeral  10  indicates  a  heat  exchanger  of  the  mechani- 
cal  assembly  type  intended  to  be  used  as  a  radiator  in 
the  cooling  system  of  a  vehicle.  The  radiator  1  0  includes 
a  plurality  of  superposed  metal  fins  forming  a  parallele- 
pipedal  structure,  or  stack,  12  having  two  major  faces 
14  and  two  minor  faces  16.  A  manifold  assembly  18 
which  is  formed  in  known  manner  from  a  base  plate  20 
and  a  manifold  casing  22  is  disposed  at  each  end  of  the 
stack  of  fins  12.  A  plurality  of  tubes  (not  visible  in  the 
drawings)  is  disposed  between  the  end  manifold 
assemblies  18.  Each  tube  extends  through  a  series  of 
aligned  holes  in  the  fins  and  is  fixed  to  the  stack  of  fins 
12  by  mechanical  expansion. 

In  the  embodiment  illustrated  in  the  drawings,  the 
heat  exchanger  10  is  of  the  so-called  single-row  type, 
having  only  one  row  of  tubes,  preferably  of  flat  cross- 
section.  According  to  a  known  method,  the  ends  of  the 
tubes  projecting  from  the  stack  of  fins  1  2  are  of  circular 
cross-section  and  are  sealed  in  collars  formed  in  the 
base  plate  20.  The  tubes  are  fixed  to  the  base  plate  20 
by  mechanical  expansion  (expanding)  of  the  ends  of  the 
tubes  after  they  have  been  inserted  in  the  sealing  col- 
lars. 

The  heat  exchanger  according  to  the  present  inven- 
tion  is  provided  with  a  strengthening  structure  including 
four  connector  elements  24  disposed  at  the  corners  of 
the  stack  of  fins  12. 

Figure  3  illustrates  a  connector  element  24  in  an 
undeformed  condition  before  it  has  been  fixed  to  the 
stack  of  fins  1  2.  The  element  24  is  blanked  from  a  metal 
sheet  and  has  a  flat  lower  part  26  with  a  width  equal  to 
the  width  of  the  minor  face  16  of  the  stack  of  sheet- 
metal  elements.  Two  wings  28  extend  from  the  sides  of 
the  flat  lower  part  26  and  are  intended  to  be  folded 
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along  the  broken  lines  30  in  order  to  grip  the  stack  of 
fins  12.  An  integral  appendage  32  provided  with  a  pair 
of  lateral  arms  34  projects  from  the  lower  part  26. 

As  can  be  seen  in  Figure  2,  the  connector  element 
24  is  fixed  to  the  stack  of  fins  1  2  in  such  a  way  that  the  s 
wings  28  grip  the  major  faces  14  of  the  stack  of  fins  12 
while  the  lower  part  26  bears  against  the  minor  face  16 
immediately  next  to  the  manifold  assembly  18.  The 
appendage  32  of  the  connector  element  24  engages  an 
opening  36  formed  by  a  U-shaped  element  38  which  w 
projects  from  the  minor  side  of  the  manifold  casing  22. 
Generally,  the  manifold  casing  22  is  injection  moulded 
from  plastics  material  so  that  the  U-shaped  element  38 
defining  the  opening  36  may  be  formed  integrally  with 
the  manifold  casing  22  during  moulding.  The  width  of  is 
the  engagement  projection  32  is  substantially  equal  to 
the  width  of  the  opening  36.  The  connector  element  24 
is  engaged  with  the  manifold  casing  22  by  the  simple 
insertion  of  the  appendage  32  in  the  opening  36. 

Figure  2a  illustrates  a  variant  in  which  the  opening  20 
36  is  replaced  by  two  bracket  elements  33  and  35  pro- 
jecting  from  the  body  of  the  manifold  casing  22  and  inte- 
gral  therewith.  The  appendage  32  of  the  connector 
element  24  engages  the  internal  surfaces  of  the  two  ele- 
ments  33  and  35  as  in  the  case  described  above.  25 

It  is  understood  that  each  connector  element  24 
forms  a  retainer  which  impedes  any  movement  of  the 
manifold  18  relative  to  the  stack  of  fins  12  in  the  direc- 
tion  indicated  by  the  double-headed  arrow  40  in  Figure 
2.  This  engagement  makes  the  connection  between  the  30 
manifold  assembly  18  and  the  stack  of  fins  12  signifi- 
cantly  more  rigid  and  prevents  mechanical  and  thermal 
stresses  which  affect  the  heat  exchanger  in  use  from 
loosening  the  contact  in  the  sealed  region  at  the  ends  of 
the  tubes.  35 

The  connection  between  each  connector  element 
24  and  the  manifold  assembly  1  8  is  further  reinforced  by 
the  bending  of  the  ends  of  the  arms  34  against  the 
major  sides  of  the  base  plate  20. 

Figures  4  and  5  illustrate  two  embodiments  of  the  40 
system  for  fixing  the  connector  element  24  to  the  stack 
of  fins  12.  In  the  embodiment  illustrated  in  Figure  4,  the 
interconnecting  element  24  has  wings  28  which  extend 
over  the  major  faces  14  so  as  to  cover  the  space 
between  the  pair  of  tubes  closest  to  the  edge  of  the  45 
stack  of  fins  12.  The  wings  28  are  folded  against  the 
major  faces  1  4  and  are  connected  to  each  other  by  a 
rivet  42  which  passes  through  a  transverse  hole  44 
formed  in  the  space  between  the  pair  of  tubes  46  in  the 
stack  of  fins  12.  so 

Alternatively,  as  illustrated  in  Figure  5,  the  connec- 
tor  element  24  is  fixed  to  the  stack  of  fins  1  2  by  seam- 
ing,  that  is  by  bending  back  the  wings  28  until  they 
engage  respective  channels  48  formed  in  the  stack  of 
fins  12,  parallel  to  the  minor  faces  16  and  in  the  imme-  ss 
diate  vicinity  thereof.  The  channels  48  are  frequently 
also  provided  in  conventional  heat  exchangers  and 
serve  as  anchorage  points  for  flanges  and  the  like  which 
attach  the  radiator  to  the  vehicle  or  to  the  duct  of  the 
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electric  fan.  Therefore,  in  the  fixing  system  shown  in 
Figure  5,  the  channels  48  serve  as  anchorage  surfaces 
both  for  the  means  for  fixing  the  radiator  and  for  the  con- 
nector  elements  24. 

Claims 

1  .  A  heat  exchanger,  in  particular  a  radiator  for  a  vehi- 
cle,  including  a  plurality  of  parallel  tubes  (46)  fixed 
to  a  plurality  of  fins  forming  a  parallelepipedal  stack 
(12)  with  a  pair  of  minor  faces  (16)  and  a  pair  of 
major  faces  (14)  parallel  to  the  axes  of  the  tubes,  in 
which  the  ends  of  the  tubes  terminate  at  at  least 
one  manifold  assembly  (18)  situated  at  one  end  of 
the  stack  of  fins  (12),  characterised  in  that  it 
includes  a  strengthening  structure  including  at  least 
one  connector  element  (24)  fixed  to  a  minor  face 
(1  6)  of  the  stack  of  fins  (1  2)  and  engageable  with 
the  manifold  assembly  (18). 

2.  A  heat  exchanger  according  to  Claim  1  ,  character- 
ised  in  that  the  connector  element  (24)  has  a  flat 
lower  part  (26)  which  bears  against  the  associated 
minor  face  (1  6)  of  the  stack  of  fins  (1  2)  and  a  pair  of 
wings  (28)  which  grip  the  major  faces  (14)  of  the 
stack  (12). 

3.  A  heat  exchanger  according  to  Claim  1  ,  character- 
ised  in  that  the  connector  element  (24)  has  an  inte- 
gral  appendage  (32)  which  engages  an  opening 
(36)  formed  integrally  in  the  body  of  a  manifold  cas- 
ing  (22)  which  forms  part  of  the  manifold  assembly 
(18). 

4.  A  heat  exchanger  according  to  Claim  3,  character- 
ized  in  that  the  said  opening  (36)  is  formed  by  a 
substantially  U-shaped  element  (38)  formed  inte- 
grally  with  the  manifold  casing  (22)  and  projecting 
from  a  side  of  the  manifold  casing  (22)  situated  in 
correspondence  with  a  minor  face  (16)  of  the  stack 
(12). 

5.  A  heat  exchanger  according  to  Claim  1  ,  character- 
ized  in  that  the  integral  appendage  (32)  of  the  con- 
nector  element  (24)  engages  the  internal  surfaces 
of  two  bracket  elements  (33,  35)  projecting  from 
and  integral  with  the  body  of  a  manifold  casing  (22) 
forming  part  of  the  manifold  assembly  (18). 

6.  A  heat  exchanger  according  to  Claim  2,  character- 
ized  in  that  the  connector  element  (24)  is  fixed  to 
the  stack  of  fins  (12)  by  at  least  one  rivet  (42)  which 
passes  transversely  through  the  stack  of  fins  (12) 
and  engages  the  wings  (28)  of  the  connector  ele- 
ment  (24). 

7.  A  heat  exchanger  according  to  Claim  2,  character- 
ized  in  that  the  stack  of  fins  (1  2)  has  a  pair  of  chan- 
nels  (48)  formed  in  its  major  faces  (14)  parallel  to 
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the  minor  faces  (16)  and  in  the  vicinity  thereof,  and 
in  that  the  wings  (28)  of  the  connector  element  (24) 
engage  the  said  channels  (48),  the  connector  ele- 
ment  (24)  being  connected  to  the  stack  of  fins  (1  2) 
by  seaming.  5 

A  heat  exchanger  according  to  Claim  2,  character- 
ized  in  that  the  connector  element  (24)  has  a  pair  of 
arms  (34)  which  grip  a  base  plate  (20)  forming  part 
of  the  said  manifold  assembly  (1  8).  10 

A  heat  exchanger  according  to  any  one  of  the  pre- 
ceding  claims,  characterized  in  that  it  includes  four 
connector  elements  (24)  located  at  the  corners  of 
the  stack  of  fins  (12).  w 
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