
(19) J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (11) E P   0  8 6 6   3 0 1   A 1  

(12) EUROPEAN  PATENT  A P P L I C A T I O N  
published  in  accordance  with  Art.  158(3)  EPC 

(43)  Date  of  publication:  (51)  int.  CI.6:  F28F  1 /02  
23.09.1998  Bulletin  1998/39 

(86)  International  application  number: 
(21)  Application  number:  97942272.2  PCT/JP97/03589 

(22)  Date  of  filing:  07.10.1997  (87)  international  publication  number: 
WO  98/1  5794  (1  6.04.1  998  Gazette  1  998/1  5) 

(84)  Designated  Contracting  States:  •  AKIYAMA,  Shoji,Zexel  Corporation  Kohnan  Plant 
DE  ES  GB  Kohnan-machi,  Osato-gun,Saitama  360-01  (JP) 

(30)  Priority:  08.10.1996  JP  267287/96  (74)  Representative: 
Fuchsle,  Klaus,  Dipl.-lng.  et  al 

(71)  Applicant:  ZEXEL  CORPORATION  Hoffmann  Eitle, 
Tokyo  150  (JP)  Patent-  und  Rechtsanwalte, 

Arabellastrasse  4 
(72)  Inventors:  81925  Munchen  (DE) 

•  KATO,  Soichi,Zexel  Corporation  Kohnan  Plant 
Kohnan-machi,  Osato-gun,Saitama  360-01  (JP) 

o  
CO 
CO 
CO 
CO 
o  
Q_ 
LU 

(54)  HEAT  EXCHANGER  AND  METHOD  OF  MANUFACTURING  SAME 

(57)  A  heat  exchanger  (1)  formed  by  laminating 
tube  elements  (2)  in  parallel  manner  with  fins  (3)  there- 
between,  the  tube  elements  being  formed  by  folding  a 
single  plate  or  by  overlapping  two  plates  and  formed 
integral  therein  with  beads  (21),  which  compartment  an 
interior  of  the  tube  element  into  a  plurality  of  flow  pas- 
sages  (24),  an  intermediate  portion  of  the  tube  ele- 
ments  having  a  greater  thickness  (b)  before  such 
lamination  than  a  thickness  (a)  of  an  intermediate  por- 
tion  on  a  tube  surface  of  the  tube  elements  after  such 
lamination.  A  method  of  manufacturing  a  heat 
exchanger,  according  to  the  invention,  comprises 
beforehand  forming  an  intermediate  portion  of  the  tube 

elements  (2)  prior  to  lamination  into  a  configuration,  in 
which  it  expands  toward  the  fins,  then  laminating  these 
tube  elements  one  upon  another  with  the  fins  therebe- 
tween  to  compress  the  tube  elements  to  form  an 
assembly  of  a  heat  exchanger,  applying  flux  on  the 
assembly,  and  feeding  the  assembly  into  a  furnace  to 
subject  it  to  integral  brazing  by  heat  treatment.  Accord- 
ingly,  the  expanded  portion  is  suitably  compressed  by 
pressure  welding  of  the  fins  at  the  time  of  lamination  of 
the  tube  elements  such  that  top  portions  of  the  tube  ele- 
ments  or  the  beads  and  inner  wall  portions  of  the  tube 
elements  are  corrected  to  permit  brazing. 

FIG.  3 
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Description 

TECHNICAL  FIELD 

The  invention  relates  to  a  heat  exchanger,  which  5 
has  tubes  stacked  in  parallel  with  fins  intervened  there- 
between  and  to  a  method  for  manufacturing  the  same. 

BACKGROUND  ART 
11 

A  conventionally  known  stack  type  heat  exchanger 
has  tubes  stacked  with  fins  intervened  therebetween, 
ends  of  the  respective  tubes  connected  to  distributing 
and  recovering  members  such  as  header  pipes,  and  a 
heat  exchange  medium  meandered  a  plurality  of  times  n 
to  flow  between  outlet  and  inlet  joints  disposed  on  the 
distributing  and  recovering  members. 

The  tubes  for  the  stack  type  heat  exchanger  have  a 
plurality  of  passages  therein  to  improve  a  heat 
exchange  rate  and  a  pressure  resistance.  Especially,  2t 
the  tubes  for  a  heat  exchanger  used  as  a  condenser  are 
required  to  have  a  remarkable  heat  exchange  rate  and 
pressure  resistance. 

Such  a  tube  proposed  is  a  bead  type  which  divides 
the  inner  passage  of  the  tube  by  circular  or  oblong  21 
beads  formed  to  protrude  from  a  flat  portion  toward  the 
tube  interior,  or  an  inner  fin  type  which  has  an  inner  fin 
having  a  corrugated  cross  section  inserted  into  the  tube 
to  push  the  tube  so  to  hold  the  inner  fin  between  the 
inner  walls  of  the  passage,  thereby  dividing  the  inner  3< 
passage  into  a  plurality  of  sections  as  disclosed  in,  for 
example,  Japanese  Utility  Model  Application  Laid-Open 
Publication  No.  Hei  5-52565. 

Particularly,  the  bead  type  tube  does  not  need  a 
separate  inner  fin  and  has  a  small  number  of  compo-  3i 
nents  as  compared  with  the  inner  fin  type  tube.  There- 
fore,  a  process  for  inserting  the  inner  fin  and  a  tube 
pushing  process  for  holding  the  inner  fin  between  the 
inner  walls  of  the  passage  are  omitted,  and  it  is  advan- 
tageous  that  the  production  cost  becomes  inexpensive.  « 
And,  it  is  also  possible  to  enhance  a  heat  exchange  rate 
by  causing  turbulence  in  a  heat  exchange  medium  flow- 
ing  through  the  tube  by  virtue  of  the  arrangement  and 
shape  of  the  beads. 

Such  tubes  are  formed  by,  for  example,  bending  a  « 
plate  which  is  made  of  an  aluminum  or  aluminum  alloy 
material  having  a  thickness  of  about  0.4  mm  or  stacking 
two  of  the  plate,  to  form  a  tube  having  a  width  of  1  6  -  20 
mm. 

Fig.  5  is  a  sectional  perspective  view  of  a  conven-  st 
tional  tube.  This  tube  13  is  formed  by  bending  a  single 
long  plate  shaped  to  have  a  predetermined  size  along 
its  center  in  the  breadth  direction  with  a  predetermined 
round  radius.  And,  the  plate  has  been  formed  in 
advance  with  a  flat  bonding  section  20  on  both  edges  in  st 
the  breadth  direction  of  the  plate  and  long  grooved 
beads  21  by  rolling  or  pressing.  The  plate  is  also  bent 
along  a  center  bending  section  22  so  to  join  the  bonding 

sections  20  mutually  to  form  the  tube  into  a  flat  shape. 
Fig.  6  is  a  sectional  perspective  view  of  another 

conventional  tube  13,  which  is  formed  by  laminating  two 
plates.  This  tube  13  is  formed  by  forming  bonding  sec- 
tions  20  and  beads  21  on  the  two  plates  and  laminating 
them  so  to  join  the  bonding  sections  20,  20  mutually. 

There  tubes  are  shaped  to  have  a  flat  form  with  the 
breadth  direction  longer  than  the  thickness  direction, 
and  the  outer  wall  interval  (a  thickness  of  the  tube  13)  of 
the  mutually  faced  flat  sections  23,  23  is  evenly  formed 
to  a  predetermined  thickness  (e.g.,  about  1  .7  mm  when 
its  width  is  1  6  to  20  mm)  corresponding  to  a  fin  and  a 
header  pipe. 

Since  it  is  necessary  to  join  the  bonding  sections  20 
mutually  and  to  join  the  peaks  of  the  beads  21  with  the 
inner  wall  of  an  opposed  passage  24  by  brazing,  the 
tubes  are  stacked  with  the  fin  intervened  therebetween 
to  pressure-contact  the  flat  section  23  with  the  fin  to 
keep  them  in  a  contacted  state  or  a  state  that  the  plates 
are  mutually  approached  to  allow  the  melted  brazing 
material  enter  from  the  surface  of  the  plates  during 
brazing.  And,  if  required,  a  jig  or  the  like  is  used  to  press 
the  layer  of  tubes  with  the  fins  intervened  therebetween 
from  both  sides.  The  beads  21  are  formed  as  illustrated 
to  contact  their  peaks  with  the  inside  of  the  flat  section 
23  which  is  the  inner  wall  of  the  passage  24  or  to  con- 
tact  their  peaks  with  other  beads  formed  on  opposed 
portions. 

The  tubes  1  3  thus  formed  are  stacked  with  the  fins 
intervened  therebetween  and  their  ends  are  connected 
to  distributing  and  recovering  members  such  as  the 
header  pipes. 

And,  an  assembly  (Assy)  comprising  the  tubes  13, 
the  distributing  and  recovering  members  and  the  fins  is 
thermally  treated  and  brazed  integrally  one  body.  The 
brazing  material  is  clad  at  required  portions  prior  to  the 
heating  treatment.  Generally,  the  plate  for  forming  the 
tube  has  a  brazing  material  clad  on  the  front  and  back 
faces  of  the  plate  in  advance. 

However,  the  brazing  of  the  stacked  heat 
exchanger  having  the  tubes  described  above  into  one 
body  had  disadvantages  that  the  bead  peaks  and  the 
inner  wall  of  the  passage  are  unsatisfactorily  defectively 
blazed  partly,  resulting  in  lowering  a  heat  exchange  rate 
or  causing  a  defective  pressure  resistance. 

Such  disadvantages  are  caused  because  the 
height  of  the  bonded  sections,  the  height  of  the  beads 
and  the  corresponding  sizes  of  the  respective  parts  are 
deviated  to  some  extent,  the  mating  of  the  respective 
tubes  is  slightly  deviated  due  to  a  condition  of  assem- 
bling  of  the  distributing  and  recovering  members  and 
the  fins,  the  bead  peaks  are  slightly  separated  from  the 
inner  wall  of  the  passage,  and  there  are  some  portions 
where  the  brazing  material  cannot  be  provided  suffi- 
ciently. 

In  this  case,  the  bonding  sections  can  be  brazed 
relatively  well  because  the  melted  brazing  material  also 
enters  between  them  from  the  outer  faces  of  the  plates. 
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But,  the  peaks  of  beads  and  the  inner  walls  of  the  pas- 
sages  have  the  brazing  material  melted  from  only  the 
inner  walls  of  the  plates  between  them,  so  that  if  their 
contacts  get  loose  even  slightly,  the  brazing  becomes 
defective  noticeably. 

Therefore,  such  a  tube  had  disadvantages  that  its 
performance  was  poor  in  reliability  and  its  yield  was  low, 
and  even  if  it  was  used  for  a  condenser,  a  sufficient  heat 
exchange  rate  and  pressure  resistance  could  not  be 
obtained. 

Accordingly,  an  object  of  the  present  invention  is  to 
provide  a  heat  exchanger  by  applying  a  pushing  force 
from  fins  to  flat  sections  to  correct  appropriately  a  butt 
contact  between  the  peaks  of  beads  and  the  inner  walls 
opposed  to  the  peaks  into  a  brazable  state  and  to 
reduce  a  failure  of  brazing. 

SUMMARY  OF  THE  INVENTION 

The  invention  relates  to  a  heat  exchanger  having 
tube  elements,  which  are  formed  by  bending  a  single 
plate  or  by  bonding  two  plates  and  have  beads  integrally 
formed  to  form  a  plurality  of  passages  therein,  and 
stacked  in  parallel  with  fins  intervened  therebetween, 
wherein  the  tube  elements  prior  to  be  stacked  have  a 
thickness  at  the  intermediate  portion  larger  than  that  at 
the  intermediate  portion  of  the  tube  face  of  the  stacked 
tube  elements. 

In  the  heat  exchanger,  the  tube  element  prior  to 
stacking  has  the  intermediate  portions  of  its  upper  and 
lower  tube  faces  formed  to  swell  toward  the  fins,  or  the 
tube  element  prior  to  stacking  has  the  intermediate  por- 
tion  of  one  of  the  tube  faces  swelled  to  the  fins. 

The  invention  also  relates  to  a  method  for  manufac- 
turing  a  heat  exchanger  having  tube  elements,  each 
formed  by  bending  a  single  plate  or  by  bonding  two 
plates  and  having  beads  integrally  formed  to  form  a  plu- 
rality  of  passages  therein,  and  stacked  in  parallel  with 
fins  interposed  between  adjacent  tubes,  comprising  the 
steps  of: 

forming  the  intermediate  portion  of  the  tube  ele- 
ment  prior  to  stacking  to  swell  toward  the  finds; 
stacking  the  tube  elements  by  compressing  them 
with  the  fins  interposed  between  the  adjacent  tube 
elements  to  form  a  heat  exchanger  assembly;  coat- 
ing  the  heat  exchanger  assembly  with  flux;  and 
introducing  the  heat  exchanger  assembly  into  an 
oven  where  it  is  brazed  integrally  by  heat  treatment. 

Therefore,  when  the  tubes  are  stacked  according  to 
the  invention,  the  swelled  portions  are  appropriately 
compressed  by  the  forced  contact  with  the  fins,  and  the 
mutual  tops  of  the  tubes  or  the  beads  and  the  inner 
walls  of  the  tubes  are  corrected  to  a  brazable  state. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  front  view  of  the  heat 
exchanger  according  to  an  embodiment  of  the  inven- 

5  tion. 
Fig.  2  is  a  partially  sectional  perspective  view  show- 

ing  a  tube  of  this  embodiment. 
Fig.  3  is  a  partially  sectional  perspective  view  show- 

ing  a  temporarily  assembled  tube  of  the  embodiment. 
10  Fig.  4  is  a  partially  sectional  perspective  view  show- 

ing  a  split-plate  type  tube  according  to  another  embodi- 
ment  of  the  invention. 

Fig.  5  is  a  partially  sectional  perspective  view  show- 
ing  a  single-plate  type  tube  according  to  a  conventional 

15  art. 
Fig.  6  is  a  partially  sectional  perspective  view  show- 

ing  a  split-plate  type  tube  according  to  a  conventional 
art. 

20  BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

The  invention  will  be  described  in  detail  with  refer- 
ence  to  the  embodiments  shown  in  the  drawings. 

Fig.  1  shows  a  front  view  of  the  heat  exchanger  of 
25  one  embodiment  of  the  invention.  In  the  drawing,  the 

heat  exchanger  1  has  a  plurality  of  tubes  2,  2  and  corru- 
gated  fins  3,  3  alternately  stacked  one  another,  both 
ends  of  the  stacked  flat  tubes  2  inserted  and  connected 
to  tube  insertion  ports  5,  5  of  header  pipes  4  which  are 

30  erected  on  both  sides.  And,  side  plate-connecting  holes 
6  are  formed  on  the  header  pipes  4  at  portions  corre- 
sponding  to  the  upper  and  lower  sides  of  the  stacked 
tubes  2,  and  both  ends  of  side  plates  7  having  a  square 
C-shaped  cross  section  are  inserted  and  connected  to 

35  the  side  plate-connecting  holes  6.  Top  and  bottom  end 
openings  of  the  header  pipes  4  are  sealed  by  caps  8.  An 
inlet  joint  9  is  connected  to  the  header  pipe  4  on  one 
side,  and  an  outlet  joint  1  0  is  connected  to  the  header 
pipe  4  on  the  other  side.  Slits  11  having  a  predeter- 

40  mined  shape  are  formed  on  required  portions  of  both 
header  pipes  4,  and  partition  plates  1  2  are  inserted  into 
the  slits  1  1  to  divide  the  header  pipes  4  in  a  longitudinal 
direction. 

In  this  heat  exchanger  1  ,  a  heat  exchange  medium 
45  flows  to  meander  a  plurality  of  times  between  the  inlet 

joint  9  and  the  outlet  joint  10.  The  heat  exchange 
medium  supplied  through  the  inlet  joint  9  of  the  heat 
exchanger  1  flows  to  meander  a  plurality  of  times 
between  the  right  and  left  header  pipes  4,  4  through  the 

so  tubes  2,  performing  heat  exchange  with  outside  while 
passing  through  the  tubes,  and  is  discharged  from  the 
outlet  joint  10. 

In  Fig.  2,  the  tube  2  is  formed  by  bending  a  single 
plate,  which  has  bonding  sections  20  and  beads  21 

55  formed  by  rolling,  along  a  center  bending  part  22  of  the 
plate  in  its  breadth  direction.  And,  flat  portions  23  hav- 
ing  a  predetermined  shape  which  will  be  described 
afterward  are  formed  between  the  bonding  sections  20 

3 
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and  the  bending  part  22. 
In  other  words,  the  tube  2  is  made  of  an  aluminum 

brazing  sheet  material  having  good  heat  conductivity, 
formability  and  brazing  property,  and  has  the  bonding 
sections  20  with  the  flat  portions  formed  at  both  ends  in  s 
its  breadth  direction  to  enlarge  the  bonding  areas  by  vir- 
tue  of  the  bonding  sections  20,  20,  thereby  securing  a 
satisfactory  bonding  strength  by  brazing. 

The  respective  tubes  2  have  the  beads  21  ,  having  a 
predetermined  height,  are  formed  along  their  length  in  10 
the  longitudinal  direction  at  least  prior  to  be  assembled 
into  a  single  tube  2. 

The  beads  21  are  alternately  protruded  toward  the 
tube  interior  from  the  inner  face  of  the  tube  2  at  prede- 
termined  points  in  the  breadth  direction  of  the  tube  2,  in  is 
two  lines  in  this  embodiment,  to  form  three  passages 
24,  24  in  the  tube  2.  Specifically,  the  beads  21  are  set  to 
protrude  to  substantially  the  same  height  as  the  inner 
breadth  of  the  tube  2,  and  the  portions  of  the  tube  2  to 
oppose  the  beads  21  are  formed  flat.  Accordingly,  the  20 
inner  faces  of  the  tube  2  are  contacted  to  the  peaks  of 
the  beads  to  form  a  plurality  of  passages  24,  24  within 
the  tube  2  to  improve  the  heat  exchange  efficiency  of 
the  medium  flowing  through  the  passages  24,  24.  And, 
the  sections  forming  the  passages  serve  as  a  reinforc-  25 
ing  member  to  improve  a  pressure  resistance  against  a 
pressure  produced  by  the  heat  exchange  medium. 

The  flat  portions  23  of  the  tube  2  are  formed  to  swell 
slightly  toward  the  intervened  fins  3  by  bending  the  tube 
along  the  bending  part  22  and  gently  protruding  both  30 
sides  along  the  longitudinal  direction  with  the  neighbor- 
hood  of  the  center  in  the  breadth  direction  being  the 
highest.  The  tube  2  (width  of  16  to  20  mm)  of  this 
embodiment  has  thickness  a  (e.g.,  1.7  mm)  in  the 
neighborhood  of  the  ends  and  thickness  b  in  the  neigh-  35 
borhood  of  the  center  in  the  breadth  direction  slightly 
larger  (e.g.,  about  0.1  mm  to  0.2  mm  with  respect  to  the 
thickness  a  =  1  .7  mm)  than  the  thickness  a  as  indicated 
by  a  two-dot  and  dash  line  in  Fig.  2.  In  this  embodiment, 
the  portions  where  the  beads  21  are  formed  and  the  flat  40 
portions  23  at  the  points  corresponding  to  the  inner 
walls  of  the  passages  24  to  oppose  the  peaks  of  the 
beads  21  are  swelled  toward  the  fins  3. 

As  shown  in  a  partial  perspective  view  with  a  part 
broken  of  Fig.  3,  the  tube  2  has  the  fin  3  on  its  upper  and  45 
lower  faces  for  stacking,  and  a  pushing  force  is  applied 
from  the  fins  3  to  the  flat  portions  23  of  the  tube  2.  In 
other  words,  this  fin  3  is  made  of  a  thin  metallic  material 
having  a  good  heat  conductivity  into  a  corrugated  shape 
to  zigzag  vertically.  And,  the  fin  3  is  set  to  zigzag  to  a  so 
height  in  the  same  way  as  the  prior  art  so  to  reach  the 
non-swelled  portions  of  the  tubes  to  be  stacked. 

Therefore,  since  the  fin  3  is  set  to  have  a  height  as 
described  above  and  the  flat  portions  23  of  the  tube  2 
are  swelled  toward  the  fin  3,  a  pushing  force  is  applied  55 
from  the  fin  3  when  they  are  stacked.  And,  the  swelled 
portions  of  the  flat  portions  23  are  pushed,  namely  the 
tube  2  is  compressed  to  change  its  vertical  thickness 

from  the  order  of  thickness  b  to  the  thickness  a. 
And,  if  there  is  a  space  between  the  peaks  of  the 

beads  21  and  the  inner  walls  of  the  passages  24 
opposed  to  the  peaks,  the  upper  and  lower  flat  portions 
23  are  pushed  to  deform,  and  the  tube  2  itself  is  appro- 
priately  compressed  vertically,  so  that  the  upper  and 
lower  flat  portions  23  are  mutually  approached  to  be 
corrected  into  a  contacted  or  more  closely  approached 
state.  In  other  words,  since  the  upper  and  lower  portions 
are  at  least  swelled  in  the  upper  and  lower  directions  for 
the  respective  beads,  the  upper  and  lower  flat  portions 
23  are  pushed  to  deform.  And,  the  inner  wall  faces 
opposed  to  the  beads  21  are  approached  to  the  beads 
and  the  beads  21  are  also  approached  to  the  opposed 
inner  wall  faces. 

Accordingly,  even  if  the  corresponding  sizes  of  the 
respective  portions  are  deviated  or  the  mating  of  the 
respective  portions  is  deviated  due  to  a  condition  of 
assembling,  a  space  can  be  prevented  from  being 
formed  between  the  peaks  of  the  beads  21  and  the  pas- 
sages  24  if  the  deviation  is  within  the  range  that  the  flat 
portions  23  are  compressed  to  deform. 

Even  if  the  flat  portions  23  are  not  pushed  to  deform 
into  a  completely  flat  face,  the  fin  3  has  its  corrugated 
shape  deformed  slightly  and  tightly  contacted  to  the 
tube  2. 

The  ends  of  the  tube  2  are  inserted  into  the  inser- 
tion  ports  5  of  the  header  pipes  4,  the  assembly  formed 
is  applied  with  the  flux  and  placed  in  an  oven  and 
brazed  into  one  body  by  heat  treatment.  The  mutual 
bonding  sections  20,  20  and  the  peaks  of  the  beads  21 
and  the  flat  portions  23  are  brazed  for  bonding  by  a  suf- 
ficient  amount  of  the  melted  brazing  material. 

In  the  embodiment  described  above,  the  beads  are 
alternately  protruded  from  the  inner  faces  of  the  upper 
and  lower  flat  portions  formed  on  the  tube.  But,  the 
beads  may  be  formed  on  one  face  only  or  protruded 
from  the  opposed  inner  faces  to  contact  the  peaks  of  the 
beads  mutually. 

Furthermore,  the  flat  portions  may  have  only  one  of 
the  upper  and  lower  faces  of  the  tube  swelled  or  only  the 
required  portions  in  the  neighborhood  of  the  beads 
swelled. 

Therefore,  since  this  embodiment  causes  to  swell 
vertically  with  the  neighborhood  of  the  center  of  the  tube 
as  the  peak,  the  swelled  portion  is  appropriately  com- 
pressed  to  deform  by  the  pushing  force  of  the  fin.  And, 
the  mutual  bonding  sections  and  the  peaks  of  the  beads 
and  the  inner  walls  opposed  to  the  beads  can  be  cor- 
rected  to  have  an  approached  or  contacted  state  opti- 
mum  for  brazing,  and  the  brazing  of  the  pertinent 
portions  can  be  improved  without  fail. 

In  other  words,  correction  to  the  approached  or 
contacted  state  optimum  for  brazing  can  be  made  even 
if  the  corresponding  sizes  of  the  respective  portions, 
such  as  the  height  of  the  bonding  sections  and  the 
height  of  the  beads,  are  deviated  to  some  extent  or  the 
mating  of  the  tubes  is  slightly  deviated  due  to  a  condi- 

4 
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integrally  formed  to  form  a  plurality  of  passages 
therein,  and  stacked  in  parallel  with  fins  interposed 
between  adjacent  tubes,  comprising  the  steps  of: 

forming  the  intermediate  portion  of  the  tube 
element  prior  to  stacking  to  swell  toward  the 
finds; 
stacking  the  tube  elements  by  compressing 
them  with  the  fins  interposed  between  the  adja- 
cent  tube  elements  to  form  a  heat  exchanger 
assembly; 
coating  the  heat  exchanger  assembly  with  flux; 
and 
introducing  the  heat  exchanger  assembly  into 
an  oven  where  it  is  brazed  integrally  by  heat 
treatment. 

INDUSTRIAL  APPLICABILITY 

The  invention  relates  to  a  heat  exchanger  having 
tubes  stacked  in  parallel  with  fins  intervened  therebe-  25 
tween  and  a  method  for  manufacturing  it,  and  particu- 
larly  improving  brazing  of  tubes  having  beads  for 
dividing  their  inside  into  a  plurality  of  passages.  Accord- 
ingly,  the  invention  is  applied  to  general  radiators,  evap- 
orators  and  also  condensers  that  are  required  to  have  a  30 
pressure  resistance. 

Claims 

1.  A  heat  exchanger  having  tube  elements,  each  35 
formed  by  bending  a  single  plate  or  by  bonding  two 
plates  and  having  beads  integrally  formed  to  form  a 
plurality  of  passages  therein,  and  stacked  in  parallel 
with  fins  intervened  therebetween,  wherein: 

40 
the  tube  element  prior  to  be  stacked  has  a 
thickness  at  the  intermediate  portion  larger 
than  that  at  the  intermediate  portion  of  the  tube 
face  of  the  stacked  tube  elements. 

45 
2.  The  heat  exchanger  according  to  claim  1  , 

wherein  the  tube  element  prior  to  stacking  has  the 
intermediate  portions  of  its  upper  and  lower  tube 
faces  formed  to  swell  toward  the  fins. 

50 
3.  The  heat  exchanger  according  to  claim  1  , 

wherein  the  tube  element  prior  to  stacking  has  the 
intermediate  portion  of  one  of  the  tube  faces 
swelled  to  the  fins. 

55 
4.  A  method  for  manufacturing  a  heat  exchanger  hav- 

ing  tube  elements,  each  formed  by  bending  a  single 
plate  or  by  bonding  two  plates  and  having  beads 

tion  of  assembling  of  the  distributing  and  recovering 
members  and  the  fins,  and  the  bead  peaks  are  slightly 
separated  from  the  inner  walls  of  the  passages. 

Even  if  the  peaks  of  beads  and  the  inner  walls  of 
the  passages  have  the  brazing  material  melted  from  5 
only  the  inner  walls  of  the  plates  between  them,  they 
can  be  brazed  securely  because  they  are  in  the 
approached  or  contacted  state  optimum  for  brazing. 

As  a  result,  the  beads  have  a  good  brazing  prop- 
erty,  a  yield  can  be  improved,  and  the  heat  exchange  10 
rate  and  the  pressure  resistance  can  be  enhanced. 
Accordingly,  the  invention  can  be  applied  to  various 
types  of  stack  type  heat  exchangers  including  a  con- 
denser. 

The  above  embodiment  has  been  described  with  15 
reference  to  the  tube  which  was  formed  by  bending  a 
single  plate.  But,  the  tube  to  be  formed  of  the  plate  may 
be  a  tube  2  which  is  formed  by  stacking  two  plates  so  to 
mutually  mate  the  bonding  sections  20  as  shown  in  Fig. 
4.  20 
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