
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

een  des  brevets  ^   £  P  0  7 6 2   0 7 2   A 2  

EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication: 
12.03.1997  Bulletin  1997/11 

(21)  Application  number:  96306434.0 

(22)  Date  of  filing:  05.09.1996 

(51)  intci.e:  F28F9 /04 ,   F28D  1/03 

(84)  Designated  Contracting  States:  (72)  Inventors: 
AT  DE  ES  FR  GB  IT  NL  SE  •  Voss,  Mark  G. 

Franksville,  Wisconsin  53126  (US) 
(30)  Priority:  07.09.1995  US  525979  •  Granetzke,  Dennis  C. 

31.07.1996  US  690145  Racine,  Wisconsin  53406  (US) 

(71)  Applicant:  MODINE  MANUFACTURING  (74)  Representative:  Parry,  Christopher  Stephen 
COMPANY  Saunders  &  Dol  ley  more 
Racine  Wisconsin  53403  (US)  9  Rickmansworth  Road 

Watford,  Herts  WD1  7HE  (GB) 

(54)  Heat  exchanger  with  adapter  

(57)  The  lack  of  flexibility  in  selecting  locations  for 
inlets  or  outlets  or  crossovers  for  a  heat  exchange  fluid 
in  a  heat  exchanger  can  be  minimized  in  a  heat  ex- 
changer  construction  including  first  and  second  spaced, 
generally  parallel,  tubular  headers  (10,12)  having  op- 
posed  ends  with  a  plurality  of  tubes  (20)  in  parallel  and 
spaced  from  one  another  which  extend  between  and 

have  their  ends  in  fluid  communication  with  the  interior 
of  the  headers  (10,12).  An  adapter  (90)  in  fluid  commu- 
nication  with  the  interior  of  the  headers  (10,12)  is  fixed 
to  the  exterior  of  the  heat  exchanger  to  place  the  heat 
exchanger  in  communication  with  fluid  conduits  that 
may  be  disposed  in  a  variety  of  locations  in  relation  to 
the  heat  exchanger. 
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Description 

This  invention  relates  to  heat  exchangers,  and  more 
particularly,  to  manifold  systems  utilized  in  heat  ex- 
changers. 

Many  different  types  of  heat  exchangers  in  use  to- 
day  employ  a  core  construction  that  includes  two  or 
more  spaced,  generally  parallel,  tubular  headers.  A  plu- 
rality  of  tubes  extend  between  the  headers  and  are  in 
fluid  communication  with  the  interior  of  the  headers.  A 
plurality  of  fins  are  located  between  the  headers  and  in 
heat  exchange  relation  with  the  tubes. 

In  this  type  of  construction,  for  strength,  and/or  for 
mounting  purposes,  it  is  customary  to  include  side  piec- 
es.  The  side  pieces  typically  are  plates  that  extend  be- 
tween  corresponding  ends  of  the  headers.  Where  the 
fins  are  serpentine  fins,  the  end  most  rows  of  serpentine 
fins  will  customarily  be  bonded  to  the  side  plates.  Vari- 
ous  mounting  fixtures  may  also  be  employed  in  connec- 
tion  with  the  side  plates. 

Typical  of  these  constructions  is  the  use  of  inlet  and 
outlet  fittings  which  are  connected  to  one  or  the  other  or 
both  of  the  headers.  When  the  heat  exchangers  are,  for 
example,  employed  in  vehicles,  the  location  of  other 
components  that  are  frequently  disposed  under  the 
hood  or  dash  of  the  vehicle  may  often  dictate  the  loca- 
tion  of  conduits  that  are  to  be  connected  to  the  heat  ex- 
changer.  Other  constraints,  such  as  the  desire  to  obtain 
good  aerodynamic  configurations  of  the  vehicle  exterior 
or  maximum  interior  space  to  enhance  fuel  economy  al- 
so  bear  on  the  design  of  heat  exchangers  so  as  to  ac- 
commodate  them  within  a  given  envelope  under  the 
hood  or  dash  and  at  a  location  whereat  conduits  may 
be  freely  run  to  the  inlet  and  outlet  fittings  of  the  headers. 

Not  infrequently,  the  use  of  inlet  and  outlet  fittings 
on  the  headers  increases  the  envelope  that  must  be  pro- 
vided  to  encompass  the  heat  exchanger  in  the  direction 
extending  from  one  header  to  another. 

Additionally,  when  connections  are  made  to  oppo- 
site  headers,  the  conduits,  at  least  at  their  point  of  con- 
nection  to  the  headers  must  be  spaced  which  can  also 
create  spacial  problems  in  mounting  the  heat  exchang- 
er. 

Furthermore,  where  tubular  headers  are  used,  they 
are  typically  pierced  with  a  plurality  of  parallel  slots 
along  their  length  to  receive  the  ends  of  the  tubes  that 
extend  between  the  headers.  In  many  of  these  construc- 
tions,  flat  sections  are  formed  on  the  headers  oppositely 
of  the  slots  to  receive  holes  which  in  turn  receive  the 
inlet  and/or  outlet  or  cross  over  fittings.  This  necessi- 
tates  a  forming  operation  that  desirably  would  be  elimi- 
nated. 

The  present  invention  is  directed  to  overcoming  one 
or  more  of  the  above  problems. 

It  is  the  principal  object  of  the  invention  to  provide 
a  new  and  improved  heat  exchanger.  More  specifically, 
it  is  an  object  of  the  invention  to  provide  a  new  and  im- 
proved  manifold  system  for  connection  to  the  headers 

of  a  heat  exchanger. 
An  exemplary  embodiment  of  the  invention 

achieves  the  foregoing  object  in  a  heat  exchanger  that 
includes  first  and  second  spaced,  generally  parallel,  tu- 

5  bular  headers  having  opposed  ends.  A  plurality  of  tubes 
are  located  in  parallel  with  one  another  and  are  spaced 
from  one  another  and  extend  between  and  have  their 
ends  in  fluid  communication  with  the  interiors  of  the 
headers.  A  plurality  of  fins  are  located  between  the 

10  headers  and  in  heat  exchange  relation  with  the  plurality 
of  tubes.  Side  pieces  flank  the  plurality  of  tubes  and  the 
plurality  of  fins  and  extend  between  and  are  fastened  to 
corresponding  ones  of  the  opposed  ends  of  the  head- 
ers.  One  of  the  side  pieces  includes  an  internal  passage 

is  terminating  in  a  first  port  at  and  in  fluid  communication 
with  one  of  the  headers  at  one  of  the  opposed  ends  and 
an  opposite,  second  port  at  the  other  end  of  the  pas- 
sage. 

In  a  preferred  embodiment,  the  fins  are  serpentine 
20  fins  and  are  bonded  to  the  side  pieces. 

In  one  embodiment  of  the  invention,  there  are  two 
of  the  passages,  two  of  the  first  ports  and  two  of  the 
second  ports  to  provide  first  and  second  ports  for  each 
passage.  The  first  ports  are  in  fluid  communication  with 

25  different  ones  of  the  headers. 
In  a  preferred  embodiment  of  the  invention,  the  sec- 

ond  port  is  located  in  a  side  of  the  side  piece  remote 
from  the  plurality  of  tubes  and  the  plurality  of  fins  so  as 
to  be  readily  connectable  to  a  fixture  or  the  like. 

30  One  embodiment  of  the  invention  contemplates  the 
provision  of  an  additional  header  closely  adjacent  the 
one  of  the  headers  connected  to  the  passage.  The  sec- 
ond  port  of  the  passage  is  in  fluid  communication  with 
the  additional  header. 

35  According  to  another  embodiment  of  the  invention, 
there  is  an  additional  set  of  the  first  and  second  headers 
and  the  plurality  of  tubes,  and  the  same  is  located  in  side 
by  side  relation  to  the  first  set  thereof  with  the  first  head- 
ers  in  each  set  being  in  close  adjacency  to  one  another 

40  and  the  second  headers  in  each  set  being  in  close  ad- 
jacency  to  one  another.  There  are  three  of  the  passages 
within  the  side  piece  and  each  has  first  and  second 
ports.  The  first  ports  of  the  first  and  second  passages 
are  in  fluid  communication  with  respective  ones  of  the 

45  first  headers  and  the  second  ports  of  the  first  and  second 
passages  are  located  oppositely  of  the  plurality  of  tubes 
of  the  respective  set.  The  ports  of  the  third  passage  are 
in  fluid  communication  with  respective  ones  of  the  sec- 
ond  headers  to  define  a  crossover  passage. 

so  In  one  embodiment  of  the  invention,  the  side  piece 
comprises  a  pair  of  plates  with  the  passage  being  locat- 
ed  at  the  interface  of  the  plates.  In  one  embodiment  of 
the  invention,  the  plates  have  a  spacer  there  between 
to  define  a  laminated  side  piece.  In  another  embodi- 

es  ment,  one  of  the  plates  has  a  peripheral  flange  and  the 
other  of  the  plates  is  nested  within  the  peripheral  flange 
in  substantial  abutment  with  the  other  of  the  plates. 

Other  objects  and  advantages  will  become  appar- 
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ent  from  the  following  specification  taken  in  connection 
with  the  accompanying  drawings  in  which: 

Fig.  1  is  an  elevation  of  a  heat  exchanger  made  ac- 
cording  to  the  invention; 
Fig.  2  is  an  elevation  of  the  heat  exchanger  taken 
from  the  right  of  Fig.  1  ; 
Fig.  3  is  a  view  of  part  of  a  side  piece  made  accord- 
ing  to  a  modified  embodiment  of  the  invention; 
Fig.  4  is  a  view  of  another  part  of  the  side  piece  of 
the  modified  embodiment  of  the  invention; 
Fig.  5  is  an  exploded  view  illustrating  the  intended 
assembly  of  the  parts  of  Figs.  3  and  4  together; 
Fig.  6  is  an  exploded  elevation  view  of  the  adapter 
made  according  to  the  invention; 
Fig.  7  is  a  side  elevation  of  the  adapter  made  ac- 
cording  to  the  invention;  and 
Fig.  8  is  a  side  elevation  of  a  heat  exchanger  having 
the  adaptor  mounted  thereon. 

An  exemplary  embodiment  of  a  heat  exchanger 
made  according  to  the  invention  is  illustrated  in  Figs.  1 
and  2  and  with  reference  thereto  is  seen  to  include  a 
pair  of  generally  tubular  headers,  10,  12,  of  oval  cross 
section.  The  headers  10  and  12  are  elongated  and  dis- 
posed  in  a  generally  parallel  relationship  with  one  an- 
other  as  well  as  being  spaced  from  one  another. 

On  their  facing  sides,  the  headers  10  and  12  include 
pressure  domes  14  in  the  shape  of  a  compound  curve 
as  is  known  in  the  art.  The  pressure  domes  14  are  sep- 
arated  by  slots  1  6  which  receive  the  ends  1  8  of  elongat- 
ed,  flattened  tubes  20,  typically,  but  not  always,  of  ex- 
truded  construction. 

A  plurality  of  the  tubes  20  extend  in  parallel,  spaced 
relationship  between  the  headers  10  and  12  as  illustrat- 
ed  in  Fig.  1.  A  plurality  of  fins  22  are  located  between 
the  headers  10  and  12  and  are  in  heat  exchange  rela- 
tionship  with  the  tubes  20.  In  the  usual  case,  the  fins  22 
will  be  brazed  to  the  tubes  20  as  when  the  fins  22  are 
serpentine  fins  as  illustrated  in  Fig.  1  .  However,  if  plate 
fins  are  used,  a  mere  mechanical  contact  may  be  em- 
ployed  in  lieu  of  a  metallurgical  bond. 

The  construction  is  completed  by  first  and  second 
side  pieces,  generally  designated  30  and  32,  respec- 
tively.  The  side  piece  30  is  conventional  and  includes 
inwardly  directed  tabs  34  at  its  opposite  ends  which  are 
secured  as  by  brazing  to  respective  ones  of  the  headers 
10  and  12.  The  adjacent  fin  22  is  also  typically  brazed 
to  the  side  piece  30.  The  side  piece  30  and  the  side 
piece  32  tend  to  stabilize  the  overall  construction 
against  the  various  forces  that  it  may  incur  in  use.  For 
example,  if  used  in  a  vehicular  application,  the  heat  ex- 
changer  will  typically  be  subjected  to  substantial  vibra- 
tion,  pressure  cycling  and  thermal  cycling;  and  the  side 
pieces  30  and  32  provide  strength  to  resist  the  destruc- 
tive  forces  generated  during  such  vibration  and/or  cy- 
cling. 

The  ends  of  the  headers  10  and  12  adjacent  the 

side  piece  30  are  sealed  by  conventional  end  caps  36. 
The  side  piece  32  is  considerably  different  from  the 

side  piece  30.  It  is  made  up  of  an  inner  manifold  plate 
38,  an  outer  manifold  plate  40  and  a  spacer  plate  42. 

5  The  inner  manifold  plate  38  includes  an  integrally 
formed  nipple  44  at  each  end.  Each  nipple  44  is  sized 
to  be  snugly  received  within  the  adjacent  open  end  of  a 
corresponding  one  of  the  headers  10,  12  and  to  be 
brazed  thereto  to  be  sealed  thereto. 

10  A  spacer  plate  42  includes  three  internal  passages 
as  will  be  described  in  greater  detail  hereinafter  while 
the  outer  manifold  plate  40  includes  a  pair  of  integrally 
formed  nipples  46  that  extend  oppositely  of  the  nipples 
44,  that  is,  away  from  tubes  20  and  the  fins  22.  The  nip- 

's  pies  46  may  receive  fittings  48  which  terminate  in 
threaded  ends  50  whereby  fluid  conduits  may  be  con- 
nected  to  the  same.  The  nipples  44  and  46  may  be 
formed  in  the  plates  38  and  40  by  a  stamping  operation. 

As  seen  in  Fig.  2,  there  are  in  actuality  two  rows  of 
20  the  tubes  22  extending  between  two  of  the  headers  10 

and  two  of  the  headers  12.  That  is  to  say,  two  cores, 
each  including  a  header  10,  a  header  12  and  tubes  22 
extending  between  the  same  are  provided.  They  are  lo- 
cated  in  side  by  side  relationship  with  the  headers  1  0  in 

25  close  adjacency  to  each  other  and  with  the  headers  1  2 
in  close  adjacency  to  each  other. 

The  fins  22  may  be  a  single  set  of  fins  extending 
between  both  cores  or  each  core  may  have  its  own  set 
of  fins  22  as  desired.  In  this  configuration,  the  inner  man- 

so  ifold  plate  38  has  four  of  the  nipples  44,  two  at  each  end. 
The  two  upper  nipples  44  as  seen  in  Fig.  2  are  respec- 
tively  disposed  in  an  associated  one  of  the  headers  10 
while  the  two  lower  nipples  44  are  respectively  disposed 
in  an  associated  one  of  the  two  headers  12. 

35  The  spacer  plate  42  includes  a  first  internal  cut-out 
60  that  aligns  with  the  two  upper  nipples  44.  As  a  con- 
sequence,  fluid  communication  between  the  two  upper 
headers  1  0  is  established  via  the  cut-out  60  but  serves 
as  a  crossover  passage  from  one  module  to  the  other. 

40  The  spacer  plate  42  also  includes  an  internal  pas- 
sage  62  having  the  configuration  shown  and  still  another 
internal  passage  64  having  the  configuration  shown. 
The  internal  passages  are  formed  by  cut-outs  in  the 
spacer  plate  42.  It  will  be  seen  that  the  passage  62  ex- 

45  tends  between  the  uppermost  one  of  the  nipples  50  and 
the  left  lower  most  one  of  the  nipples  44.  Thus,  the  upper 
fitting  48  is  in  fluid  communication  with  the  lower  left 
header  12. 

The  cut-out  64  extends  from  the  lower  right  header 
so  12  to  the  lower  fitting  48  and  thus  places  the  latter  in 

fluid  communication  with  the  former. 
Thus,  it  will  be  appreciated  that  one  of  the  fittings 

50  may  be  used  as  a  fluid  inlet  to  the  heat  exchanger 
while  the  other  fitting  50  may  be  used  as  a  fluid  outlet. 

55  Fluid  is  passed  into  one  of  the  modules,  entering  the 
header  12  thereof,  to  pass  upwardly  through  the  tubes 
20  to  the  upper  header  10  where  it  crosses  over  to  the 
other  header  1  0  via  the  passage  60.  The  fluid  then  de- 

3 
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scends  through  the  tubes  20  of  that  module  to  the  head- 
er  1  2  and  ultimately  exit  the  system  through  the  other  of 
the  fittings  48. 

As  illustrated  in  Figs.  1  and  2,  the  side  piece  32  is 
a  laminated  construction  that  results  in  the  passages  be- 
ing  disposed  at  the  interface  between  the  inner  and  out- 
er  plates  38  and  40.  In  some  instances,  a  two  piece  con- 
struction  may  be  preferred.  Such  a  two  piece  construc- 
tion  will  be  described  with  reference  to  Figs.  3-5,  inclu- 
sive. 

Referring  first  to  Figs.  3  and  5,  an  inner  plate  70  is 
basically  planar  but  includes  a  peripheral  flange  72  ex- 
tending  from  one  side  thereof  and  integrally  formed  nip- 
ples  74  at  the  ends  projecting  from  the  opposite  side 
thereof.  The  nipples  74  serve  the  same  function  as  the 
nipples  44  and  will  not  be  further  described. 

Because  the  plate  70  is  flat,  it  is  ideally  suited  for 
bonding  to  the  serpentine  fins  22. 

An  outer  plate  76  is  also  provided  and  is  sized  and 
shaped  so  as  to  nest  within  the  peripheral  flange  72  of 
the  inner  plate  70.  Near  its  upper  end,  the  plate  76  in- 
cludes  an  elongated  bubble  78  stamped  in  one  side 
thereof  so  as  to  extend  between  and  overlie  the  two  up- 
per  nipples  74  to  thereby  establish  a  crossover  passage 
corresponding  to  that  shown  at  60  in  Fig.  2. 

The  outer  plate  76  includes  an  additional  bubble  80 
that  is  configured  as  the  cutout  62  as  well  as  a  further 
bubble  82  which  is  configured  as  the  cutout  64.  Both  the 
bubbles  80  and  82  have,  at  their  upper  ends,  integral 
stamped  nipples  84  which  extend  away  from  the  plate 
70  and  which  are  adapted  to  receive  fixtures  for  connec- 
tion  to  heat  exchange  fluid  as  is  well  known.  The  lower 
ends  of  the  bubbles  80  and  82  extend  downwardly  to 
respectively  overlie  the  left  and  right  lower  nipples  74 
and  thus  provide  for  a  passage  of  heat  exchange  fluid 
through  the  heat  exchanger  that  is  the  same  as  that  pre- 
viously  described  in  connection  with  the  embodiment 
shown  in  Figs.  1  and  2. 

Between  the  bubbles,  the  plate  76  is  flat  so  that  it 
will  abut  the  plate  70  and,  when  subjected  to  a  typical 
bonding  operation  such  as  brazing,  the  flat  areas  on  the 
plates  70  and  76  will  braze  to  one  another  to  seal  the 
passages  defined  by  the  bubbles  78,  80  and  82  from 
one  another  and  from  the  exterior  of  the  heat  exchanger. 

As  noted,  brazing  is  a  preferred  method  of  assem- 
bly  of  the  heat  exchanger.  Typically,  its  components  will 
be  formed  of  aluminum  and  where  brazed  joints  are  re- 
quired,  one  or  the  other  or  both  of  the  components  will 
be  provided  with  a  braze  clad  at  that  location. 

From  the  foregoing,  it  will  be  appreciated  that  the 
invention  takes  the  usual  function  provided  by  a  side 
piece  and  implements  that  as  well  as  adding  a  newf  unc- 
tion  whereby  the  same  may  serve  to  provide  an  inlet,  an 
outlet  and/or  a  crossover  passage  for  the  heat  exchang- 
er.  As  a  consequence,  the  envelope  between  the  head- 
ers  10  and  12  is  not  increased  in  that  direction  by  the 
presence  of  fittings.  Furthermore,  the  invention  allows 
the  fittings  to  be  connected  to  the  heat  exchanger  at 

some  location  other  than  the  headers  to  provide  an  in- 
crease  in  design  flexibility.  And  while  the  illustrated  em- 
bodiment  shows  the  fittings  as  being  within  the  plane  of 
the  heat  exchanger,  those  skilled  in  the  art  will  readily 

5  appreciate  that,  if  desired,  plates  such  as  the  plates  70 
and  76  could  be  extended  to  one  side  of  the  heat  ex- 
changer  and  provided  with  bubbles  to  extend  to  such 
locations  so  that  the  fittings  could  be  located  to  the  front 
or  to  the  rear  of  the  heat  exchanger,  rather  than  to  the 

10  side  thereof. 
Similarly,  the  nipples  46  and/or  84  could  be  directed 

to  the  sides  of  the  heat  exchanger,  90°  (or  any  other 
desired  angle)  from  the  position  illustrated,  if  desired. 
Additionally,  while  the  tubular  headers  10,  12  are  illus- 

15  trated  as  being  formed  of  a  single  piece  of  material,  two 
or  even  more  pieces  of  material  may  be  used  to  form 
the  tubular  headers  of  the  invention,  so  long  as  the  in- 
terior  passage  is  a  passage  such  as  illustrated. 

It  may  be  desirable  to  utilize  the  above  described 
20  heat  exchanger  in  systems  having  fluid  conduits  out  of 

alignment  with  the  nipples  46,  84  described  above.  In 
such  situations,  an  adapter  90  can  be  included  in  the 
above  heat  exchanger. 

Such  an  adapter  90  can  be  used  with  heat  exchang- 
es  ers  having  a  laminated  side  piece  (Fig.  2)  and  with  em- 

bodiments  having  side  pieces  having  a  two  piece  con- 
struction  (Figs.  3-5).  The  adapter  90  serves  to  lengthen 
the  internal  passages  and  to  introduce  new  passage 
end  points  to  adapt  a  single  basic  heat  exchanger  con- 

so  figuration  for  use  in  several  different  environments,  each 
having  differently  located  inlet  and  outlet  port  locations. 

The  adapter  90  is  made  up  of  an  inner  plate  92  and 
an  outer  plate  94  (Figs.  6-7).  The  inner  plate  92  has  a 
peripheral  flange  96  and  first  and  second  openings  98 

35  that  are  in  alignment  with  the  nipples  46  or  84  of  the 
above  described  heat  exchangers.  The  openings  98  are 
sized  to  snugly  receive  the  nipples  46  or  84  and  to  braze 
thereto  to  form  a  liquid  tight  joint.  The  outer  plate  94  is 
sized  and  shaped  so  as  to  nest  within  the  peripheral 

40  flange  96  of  the  inner  plate  92.  Near  its  upper  end,  the 
outer  plate  94  has  first  and  second  adapter  ports  100. 
These  ports  100  are  located  to  align  with  the  particular 
fluid  conduits  of  the  system  in  which  the  heat  exchanger 
is  being  installed.  For  purposes  of  illustration,  the  ports 

45  1  00  are  aligned  side  by  side  and  extend  perpendicularly 
to  the  side  piece  32.  The  ports  100  could  just  as  easily 
be  positioned  at  a  different  angle  to  the  side  piece  32 
for  any  particular  installation. 

Additionally,  the  outer  plate  94  has  afirst  bubble  1  02 
so  extending  from  one  of  the  ports  1  00  to  an  area  surround- 

ing  one  of  the  openings  98.  The  bubble  102  is  stamped 
in  one  side  of  the  outer  plate  94  so  as  to  extend  between 
and  overlie  the  top  opening  98  and  the  left  port  100  to 
thereby  establish  a  duct  from  the  adapter  port  100  to 

55  one  of  the  side  piece  nipples  46  or  84. 
A  second  bubble  104  is  stamped  in  the  outer  plate 

94  and  extends  between  the  other  port  100  and  the  re- 
maining  opening  98  to  thereby  establish  a  duct  between 

4 
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such  port  100  and  the  remaining  nipple  46  or  84. 
Both  bubbles  102  and  104  have,  at  their  upper 

ends,  integral,  stamped  nipples  106  which  define  re- 
spective  ports  100  and  which  extend  away  from  the  in- 
ner  plate  92  and  which  are  adapted  to  receive  fixtures  s 
for  connection  to  heat  exchange  fluid  conduits. 

Surrounding  the  bubbles,  the  outer  plate  94  is  flat  2. 
so  that  it  will  abut  the  inner  plate  92  and,  when  subjected 
to  a  typical  bonding  operation  such  as  brazing,  the  flat 
areas  on  the  plates  94  and  96  will  braze  to  one  another  10  3. 
to  seal  the  passages  defined  by  the  bubbles  102,  104 
from  one  another  and  from  the  exterior  of  the  heat  ex- 
changer. 

In  some  instances,  rather  than  use  a  two  piece 
adaptor  construction  having  stamped  passages,  a  lam-  15 
inated  construction  with  cut  outs  in  a  central  section  may  4. 
be  used. 

From  the  foregoing,  it  will  be  appreciated  that  the 
improvement  allows  heat  exchangers  to  be  adapted  for 
use  in  a  wide  variety  of  systems.  It  is  often  the  case  that  20  5. 
a  particular  heat  exchanger  is  right  for  a  particular  use 
but  that  the  inlet  and  outlet  fluid  conduits  are  not  aligned 
with  the  inlet  and  outlet  ports  of  the  heat  exchanger, 
making  the  heat  exchanger  unusable  in  that  situation. 
To  tool  up  for  a  heat  exchanger  that  could  be  used  is  25  6. 
costly  and  inefficient.  However,  as  a  result  of  the  above 
described  adapter,  it  is  possible  to  adapt  a  single  heat 
exchanger  for  many  different  tasks. 

In  all  events,  many  of  the  problems  encountered 
with  prior  heat  exchanger  designs,  and  the  use  of  inlets,  30 
outlets  and  cross  over  fittings  therewith,  are  avoided 
through  the  use  of  the  invention. 

Claims  35 

1  .  A  heat  exchanger  comprising: 

first  and  second  spaced,  generally  parallel,  tu- 
bular  headers  having  opposed  ends;  40 
a  plurality  of  tubes  in  parallel  and  spaced  from 
one  another  extending  between  and  having  7. 
their  ends  in  fluid  communication  with  the  inte- 
riors  of  said  headers; 
a  plurality  of  fins  located  between  said  headers  45 
and  in  heat  exchange  relation  with  said  plurality  8. 
of  tubes; 
side  pieces  flanking  said  plurality  of  tubes  and 
plurality  of  fins  and  extending  between  and  fas- 
tened  to  corresponding  ones  of  said  opposed  so 
ends  of  said  headers,  one  of  said  side  pieces  9. 
including  an  internal  passage  terminating  in  a 
first  port  at  and  in  fluid  communication  with  one 
of  said  headers  at  one  of  said  opposed  ends 
and  a  second  port  at  the  other  end  of  said  pas-  55  1  0, 
sage;  and 
an  adaptor  having  a  first  duct  in  communication 
with  said  first  port  and  a  second  duct  in  com- 

munication  with  said  second  port  thereby  ex- 
tending  said  internal  passage,  said  internal 
passage  terminating  at  a  first  adaptor  port  and 
a  second  adaptor  port  spaced  from  said  first 
and  second  ports  respectively. 

The  heat  exchanger  of  claim  1  wherein  said  fins  are 
serpentine  fins  and  are  bonded  to  said  side  pieces. 

The  heat  exchanger  of  claim  1  wherein  there  are 
two  said  passages,  two  said  first  ports  and  two  said 
second  ports  to  provide  first  and  second  ports  for 
each  said  passage;  and  said  first  ports  are  in  fluid 
communication  with  different  ones  of  said  headers. 

The  heat  exchanger  of  claim  1  wherein  said  second 
port  is  located  in  a  side  of  said  side  piece  remote 
from  said  plurality  of  tubes  and  said  plurality  of  fins. 

The  heat  exchanger  of  claim  1  further  including  an 
additional  header  closely  adjacent  said  one  of  said 
headers;  and  wherein  said  second  port  is  in  fluid 
communication  with  said  additional  header. 

The  heat  exchanger  of  claim  1  further  including  an 
additional  set  of  said  first  and  second  headers  and 
said  plurality  of  tubes,  and  located  in  side  by  side 
relation  to  said  first  named  first  and  second  headers 
and  plurality  of  tubes,  with  the  first  headers  being 
in  close  adjacency  to  one  another  and  the  second 
headers  being  in  close  adjacency  to  one  another; 
and  there  are  three  said  passages,  each  having  first 
and  second  ports,  the  first  ports  of  said  first  and  sec- 
ond  passages  being  in  fluid  communication  with  re- 
spective  ones  of  said  first  headers,  and  the  second 
ports  of  said  first  and  second  passages  being  locat- 
ed  oppositely  of  the  respective  said  plurality  of 
tubes;  the  ports  of  said  third  passage  being  in  fluid 
communication  with  respective  ones  of  said  second 
headers. 

The  heat  exchanger  of  claim  1  wherein  said  one 
side  piece  comprises  a  pair  of  plates  with  said  pas- 
sage  being  located  at  the  interface  of  said  plates. 

The  heat  exchanger  of  claim  7  wherein  one  of  said 
plates  has  a  peripheral  flange  and  the  other  of  said 
plates  is  nested  within  said  peripheral  flange  in  sub- 
stantial  abutment  with  the  other  of  said  plates. 

The  heat  exchanger  of  claim  7  further  including  a 
spacer  between  said  pair  of  plates  to  define  a  lam- 
inated  side  piece. 

.  A  heat  exchanger  comprising: 

a  pair  of  side  by  side,  heat  exchange  modules, 
each  of  said  modules  including  first  and  second 
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spaced,  generally  parallel,  tubular  headers 
having  opposed  ends  and  a  plurality  of  spaced 
tubes  extending  in  parallel  with  one  another  be- 
tween  the  first  and  second  headers,  the  ends 
of  the  tubes  being  in  fluid  communication  with  s 
the  interiors  of  the  first  and  second  headers; 
a  plurality  of  fins  located  between  the  headers 
and  bonded  to  the  plurality  of  tubes  in  heat  ex- 
change  relation  therewith;  and 
side  pieces  flanking  said  plurality  of  tubes  and  10 
said  plurality  of  fins  and  extending  between  and 
fastened  to  corresponding  ones  of  the  opposed 
ends  of  the  headers; 
one  of  said  side  pieces  including  three  internal 
passages,  each  terminating  in  spaced  first  and  15 
second  ports; 
the  first  ports  of  two  of  said  passages  being  in 
fluid  communication  with  the  first  headers  of  re- 
spective  ones  of  said  modules; 
the  second  ports  of  said  two  passages  being  20 
located  on  said  side  piece  and  remote  from  said 
tubes  in  said  fins; 
the  first  port  of  the  third  passage  being  in  fluid 
communication  with  the  second  header  of  one 
of  said  modules  and  the  second  port  of  the  third  25 
passage  being  in  fluid  communication  with  the 
second  header  of  the  other  module  to  define  a 
crossover  passage;  and 
a  generally  flat  adaptor  mounted  on  said  one 
side  piece  and  including  a  pair  of  internal  pas-  30 
sages,  each  of  said  internal  passage  having  a 
third  port  aligned  with  and  in  fluid  communica- 
tion  with  a  respective  one  of  said  second  ports, 
and  each  of  said  internal  passages  having  a 
fourth  port  spaced  from  the  associated  third  35 
port  and  on  the  opposite  side  of  the  adaptor 
from  said  third  ports,  said  fourth  ports  being 
adapted  to  be  connected  as  a  fluid  inlet  and  a 
fluid  outlet  for  said  heat  exchanger. 

40 
11.  The  heat  exchanger  of  claim  1  0  wherein  said  fin  are 

serpentine  fin  and  are  bonded  to  said  tubes  and  to 
said  side  pieces. 

12.  The  heat  exchanger  of  claim  10  wherein  said  adapt-  45 
er  comprises  a  pair  of  plates  with  said  first  and  sec- 
ond  ducts  being  located  at  the  interface  of  said 
plates. 

13.  The  heat  exchanger  of  claim  12  wherein  one  of  said  so 
plates  has  a  peripheral  flange  and  the  other  of  said 
plates  is  nested  within  the  peripheral  flange  in  sub- 
stantial  abutment  with  the  other  of  said  plates. 
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