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©  Plate  heat  exchanger. 

5U7  This  invention  relates  to  a  plate  heat  exchanger  de- 
signed  for  heat  exchange  between  gaseous  media,  prefer- 
ably  air.  The  heat  exchanger  comprises  a  plurality  of  thin 
plates  (1a-c)  stacked  upon  each  other  and  provided  with 
distance  members  (2)  lengthwise  in  the  flow  direction  in  the 
form  of  pleats.  Every  second  plate  is  offset  90°  in  relation  to 
the  adjacent  plate  in  order  to  form  throughgoing  ducts  (3)  of 
largely  rectangular  cross-sections.  In  order  to  reduce  the 
material  thickness  and  to  increase  the  heat  transfer  capacity 
and  at  the  same  time  to  maintain  the  flow  resistance  at  a  low 
level,  according  to  the  invention  the  plates  between  the 
lengthwise  distance  members  (2)  are  furnished  with  a 
friction  pressure  drop  forming  fine  structure  (4)  in  the  form  of 
corrugations  essentially  at  right  angles  to  the  distance 
members.  Moreover,  the  invention  provide  means  to  obtain 
an  efficiant  seal  between  the  separate  gas  flow  passages  in 
the  heat  exchanger.  Thus  each  contact  plate  at  its  two  end 
sides  terminating  along  the  distance  members  displays  a 
lengthwise  edge  zone  area,  that  each  contact  plate  at  its  two 
end  sides  terminating  across  the  distance  members  displays 
a  lengthwise  part  within  which  a  folding  edge  is  arragned. 
The  edges  are  in  order  to  be  joined  with  an  adjacent  plate 
folded  around  the  edge  zone  area  of  the  adjacent  plate  and 
thus  form  a  folded  edge,  which  extends  over  the  correspond- 
ing  edge  zone  area  and  encloses  it.  The  folded  edge  and  the 
enclosing  material  display  a  lengthwise  pleating  which 

extends  along  the  whole  width  of  the  plate  in  order  to  lock 
the  folding  edge.  Whithin  the  pleating  fine  structure  is  partly 
deformed  by  being  pressed  against  each  other  and  thus 
forms  an  effective  seal  between  the  plates.  The  heat 
exchanger  plates  are  preferably  made  of  aluminium. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  a  p l a t e   heat  exchanger   d e s i g n e d  

for  heat  exchange  between  gaseous  media  in  accordance  with  the  p r e a m b l e  

of  Claim  I .  

P la te   heat  exchangers  of  t h i s   type  are  used  p r i m a r i l y   in  heat   r e -  

covery  systems  in  v e n t i l a t i o n   p l a n t s .   As  a  r u l e ,   it  is  the  heat  from  an 

exhaust   a i r   flow  to  a n  i n t a k e   a i r   flow  tha t   is  t r a n s m i t t e d   in  t h a t   t h e  

r e s p e c t i v e   flows  pass  through  the  heat   exchanger   in  s e p a r a t e   flow  p a s -  

sages  in  s o - c a l l e d   c r o s s - c u r r e n t .  

A  common  design  f e a t u r e   of  such  heat   exchangers   is  c r o s s - l a i d   f l a t  

p l a t e s   provided  with  d i s t a n c e   members,  the  l a t t e r   being  formed  by  and 

compris ing   a  par t   of  the  p la te   and  e l a b o r a t e d   as  round  n ipp le s   or  o b l o n g  

n ipp les   ex t end ing   in  the  flow  d i r e c t i o n .   The  d i s t a n c e   between  these   d i s -  

tance  members  must  be  s e l e c t e d   l a rge   in  r e l a t i o n   to  t h e i r   he igh t   to  a v o i d  

un favourab l e   g e n e r a t i o n   of  t u r b u l e n c e   in  the  heat  exchanger .   C o n s e q u e n t -  

ly ,   the  m a t e r i a l   t h i c k n e s s   of  the  p l a t e s ,   which  are  of ten  made  of  a l u m i -  

nium,  must  be  chosen  r e l a t i v e l y   l a rge   in  order   for  the  p l a t e s   to  be  a b l e  

to  w i th s t and   the  la rge   p ressure   d i f f e r e n t i a l   between  the  p l a t e s   which  i s  

common  wi thout   t h e i r   d e f l e c t i o n   becoming  e x c e s s i v e .   Since  the  m a t e r i a l  

cost   comprises   a  s i g n i f i c a n t   po r t ion   of  the  cost  of  a  f i n i s h e d   heat  e x -  

changer  the  r e l a t i v e l y   large  ma te r i a l   t h i c k n e s s   thus  c o n s i s t u t e s   a  c o n -  

s i d e r a b l e   d i s a d v a n t a g e   for  th is   type  of  heat  e x c h a n g e r .  

Another  common  design  of  p l a t e   heat   exchanger  for  heat  r e c o v e r y  
f e a t u r e s   c r o s s - l a i d   f l a t   p la tes   with  i n t e r l y i n g   c o r r u g a t e d / p l e a t e d   p l a t e s  

which  comprise  d i s t a n c e   members  to  the  f l a t   p l a t e s ,   which  l a t t e r   p l a t e s  

s e p a r a t e   the  two  flows  of  gas.  A  common  embodiment  of  the  p l ea t ed   p l a t e s  

gives  t r i a n g u l a r   flow  passages  and  permi t s   the  choice  of  small  m a t e r i a l  

t h i c k n e s s e s .   One  d i s a d v a n t a g e ,   however,   is  tha t   the  t r i a n g u l a r   shape  o f  

the  flow  passage  t o g e t h e r   with  l aminar   flow  n e c e s s i t a t e s   a  l a rge   h e a t i n g  



area ,   which  r e s u l t s   in  narrow  flow  passages   to  prevent   the  volume  of  t h e  

heat  exchanger   from  becoming  e x c e s s i v e l y   l a r g e .   The  narrow  flow  p a s s a g e s  

give,   among  o t h e r   t h i n g s ,   an  u n d e s i r a b l y   high  i n c r e a s e   in  p r e s s u r e   d r o p  

upon  c o n d e n s a t e   p r e c i p i t a t i o n .  

F u r t h e r m o r e ,   i t   is  well  known  through  the  German  ' O f f e n l e g u n g s -  

s c h r i f t   26  30  905'  t h a t   in  a  heat  exchanger   made  with  only  c r o s s - l a i d  

p l a t e s   which  are  f u r n i s h e d   with  d i s t a n c e   members,  these   l a t t e r   are  formed 

as  p l e a t s   in  the  p l a t e   ex tending   in  the  flow  d i r e c t i o n ,   whereupon  r e c t a n -  

gu la r   flow  p a s s a g e s   are  formed  so  t h a t   the  gas  flows  through  the  h e a t  

exchanger .   I t   is  known  tha t   the  r e c t a n g u l a r   c r o s s - s e c t i o n a l   shape  is  h i g h -  

ly  a d v a n t a g e o u s   from  the  v iewpoint   of  f low,   but  a  d i s a d v a n t a g e   of  t h i s  

embodiment  is  a l so   the  n e c e s s i t y   of  a  high  ma te r i a l   t h i c k n e s s   as  o t h e r -  

wise  the  s t r e n g t h   wi l l   be  too  low.  As  an  example  i t   may  be  mentioned  t h a t  

the  m a t e r i a l   t h i c k n e s s   of  th i s   type  of  p l a t e s   is  at  l e a s t   0.3  mm,  and 

t h a t   the  d i s t a n c e   between  d i s t a n c e   m e m b e r s / p l e a t s   is  up  to  about  100  mm. 

A  f u r t h e r   d i s t a d v a n t a g e   is  tha t   the  l amina r   flow  formed  with  f l a t   p l a t e s  

also  in  t h i s   case  leads   to  narrow  flow  p a s s a g e s .   A  seal  for   t h i s   type  o f  

heat  exchange r   p l a t e s   is  u sua l ly   ach ieved   by  means  of  some  kind  of  s e a l  

compound  between  the  p l a t e s ,   a l t e r n a t i v e l y   by  fo ld ing   one  edge  of  t h e  

p l a t e   around  the  edge  of  the  a d j a c e n t   p l a t e   which  as  a  r e s u l t   p rov ides   an  

a c c e p t a b l e   sea l   with  a  f l a t   p l a t e   of  the  t h i c k n e s s   i n d i c a t e d   a b o v e .  

The  o b j e c t   of  the  p resen t   i n v e n t i o n   is  to  provide  a  hea t   e x c h a n g e r  

which  does  not   d i s p l a y   the  d i s a d v a n t a g e s   of  t h e   p r i o r   a r t   heat   e x c h a n g -  

e r s ,   but  is  made  with  p l a t e s   which  d i s p l a y   e s s e n t i a l l y   t h i n n e r   m a t e r i a l  

at  the  same  t ime  as  the  heat  t r a n s f e r   c a p a c i t y   is  improved.  Moreover,   t h e  

flow  r e s i s t a n c e ,   i . e . ,   the  p r e s su re   drop  through  the  heat   exchanger ,   must  

be  r e t a i n e d   a t   an  a c c e p t a b l y   low  l e v e l ,   both  when  the  heat   exchanger   s u r -  

faces   are  dry  and  when  condensate   is  p r e c i p i t a t e d .   One  o b j e c t   is  a lso  t o  

ob ta in   an  e f f i c i e n t   seal  between  the  s e p a r a t e  g a s   flow  passages   in  t h e  

heat  exchanger   which  implies   tha t   the  a d j a c e n t   p l a t e s   are  j o i n e d   t o g e t h e r  

in  a  for   the  m a n u f a c t u r e   e f f i c e n t   and  r a t i o n a l   way. 
These  o b j e c t s   are  mainly  achieved  through  an  embodiment  with  t h e  

c h a r a c t e r i s t i c s   acco rd ing   to  Claim  1.  The  i nven t ion   is  based  on  t h e  

i n s i g h t   t h a t   t h rough   the  f ine  s t r u c t u r e   a  f r i c t i o n   p r e s s u r e   drop  i s  

ob t a ined   which  e f f e c t i v e l y   i n c r e a s e s   heat   t r a n s f e r   wi thou t   any  

a p p r e c i a b l e   i n c r e a s e   in  the  flow  r e s i s t a n c e ,   which  is  due  to  the  f a c t  

t h a t   a  f a v o u r a b l e   g e n e r a t i o n   of  t u r b u l e n c e   can  be  ma in ta ined   in  the  d u c t .  



At  the  same  time,  the  f ine   s t r u c t u r e   gives  a  s u b s t a n t i a l   s t i f f e n i n g   o f  

the  p l a t e s   which,  thanks  to  the  i n v e n t i o n ,   can  be  made  with  a  m a t e r i a l  

t h i c k n e s s   (and  thus  a  t o t a l   mater ia l   consumption)  which  is  only  be tween 

20-30  per  cent  of  the  t h i c k n e s s   of  conven t iona l   p l a t e s .  

The  i nven t ion   is  f u r t h e r   based  on  the  i n s i g h t   tha t   by  means  of  a 

l eng thwise   p l e a t i n g   of  the  folded  connec t ing   edge  of  the  p l a t e s ,   t h e  

fo lded  par t   of  the  p l a t e   is  prevented  from  s p r i n g i n g   back,  i . e . ,   in  t h a t  

locking   of  the  connec t i ng   edge  is  ach ieved .   I n  a d d i t i o n ,   the  i nven t ion   i s  

based  on  the  i n s i g h t   t h a t   through  the  f ine   s t r u c t u r e   a  f r i c t i o n   p r e s s u r e  

drop  is  ob ta ined   which  e f f e c t i v e l y   i n c r e a s e s   heat  t r a n s f e r  w i t h o u t   any 

a p p r e c i a b l e   i n c r e a s e   in  the  f l o w  r e s i s t a n c e .   This  is ·due  to  the  fac t   t h a t  

a  f a v o u r a b l e   g e n e r a t i o n   of  t u r b u l e n c e   can  be  m a i n t a i n e d   in  the  f l o w  

passages .   At  the  same  t ime,  the  f ine  s t r u c t u r e   g ives   a  s u b s t a n t i a l  

s t i f f e n i n g   of  the  p l a t e s   which,  thanks  to  the  i n v e n t i o n ,   can  be  made  w i t h  

a  ma te r i a l   t h i c k n e s s   (and  thus  a  t o t a l   ma te r i a l   consumpt ion)   which  i s  

only  between  20-30%  of  the  t h i cknes s   of  c o n v e n t i o n a l   p l a t e s .   T h e  f o l d e d  

edges  of  the  p l a t e s   are  a lso  provided  with  l e n g t h w i s e   p l e a t s .   As  a 

r e s u l t ,   i t   has  been  p o s s i b l e   to  combine  the  p l a t e s   into  a  heat  e x c h a n g e r  

package  with  a  g rea t   heat  t r a n s f e r   c a p a c i t y ,   low  p r e s s u r e   drop,  c o n s i d e r -  

able  t i g h t n e s s   between  the  flow  passages  and  s t a b l e   s u r f a c e s   on  the  s i d e s  

of  the  package,   as  well  as  they  wi ths tand   g rea t   d i f f e r e n c e s   in  p r e s s u r e  
between  the  flow  p a s s a g e s ,   all  th is   thanks  to  the  combinat ion   of  a  f i n e  

s t r u c t u r e   of  the  th in   p l a t e s   and  the  connec t ion   of  the  s epa ra re   p l a t e s  

designed  accord ing   to  the  i nven t ion .   P r a c t i c a l   embodiments  of  the  h e a t  

exchanger   are  ev iden t   from  the  fo l lowing   s u b - c l a i m s .  

The  i nven t ion   will   now  be  desc r ibed   in  g r e a t e r   d e t a i l   and  w i t h  

r e f e r e n c e   to  the  accompanying  drawings,   w h e r e i n  

Fig.  1  shows  s c h e m a t i c a l l y   in  p e r s p e c t i v e   th ree   heat   exchanger  p l a t e s  

s tacked  upon  each  o the r   but  without   d e m o n s t r a t i n g   the  means  of  t h e i r   c o n -  

n e c t i o n ,  

Fig.  2a  shows  s c h e m a t i c a l l y   an  end  view  of  two  heat   e x c h a n g e r - p l a t e s  

s tacked  upon  each  o t h e r ,  

Fig.  2b  shows  s c h e m a t i c a l l y   a  c r o s s - s e c t i o n   of  two  heat  exchanger  p l a t e s  

s tacked  upon  each  o t h e r ,  



Fig.  3  shows  a  heat  exchanger   b o d y ,  

Fig.  4  shows  s c h e m a t i c a l l y   in  d e t a i l   how  two  heat  exchanger   p la tes   a r e  

j o ined   t o g e t h e r ,  

Fig.  5a  shows  s c h e m a t i c a l l y   a  d e t a i l   of  the  c o n n e c t i o n   of  two  p l a t e s ,  

Fig.  5b  shows  s c h e m a t i c a l l y   a  c r o s s - s e c t i o n   of  the  c o n n e c t i o n   of  two 

p l a t e s ,  

Fig.  6  shows  s c h e m a t i c a l l y   a  fu l l   view  of  a  heat   exchanger   p l a t e .  

Shown  in  Fig.  1  is  the  p r i n c i p l e   of  how  t h ree   heat   exchanger  p l a t e s  

l a ,   1b  and  l c ,   are  s t acked   upon  each  o ther   and  o f f s e t   90°  in  r e l a t i o n   t o  

each  o t h e r .   This  f i g u r e   does  not  show  the  means  of  how  the  s e p a r a t e  

p l a t e s   are  connected   with  each  o the r .   Each  p l a t e   is  equipped  with  l e n g t h -  

wise  d i s t a n c e   members  2,  devised   as  p l ea t s   in  the  p l a t e .   This  r e s u l t s   i n  

the  f o r m a t i o n   of  ex tended  r e c t a n g u l a r   flow  passages   d e s i g n a t e d   3a  and  3b 

for   the  a i r   which  is  thus  made  to  pass  in  c r o s s - c u r r e n t .   The  a i r   f l o w s  

are  i n d i c a t e d   by  the  arrows  A  and  B,  r e s p e c t i v e l y .   The  width  "b"  ( F i g .  

2a)  of  the  flow  passages   is  between  10  to  50  mm,  p r e f e r a b l y   between  20 

-30  mm,  and  t h e i r   he igh t   "h"  co r r e spond ing   to  the  p l e a t   he igh t   of  t h e  

d i s t a n c e   members  is  g r e a t e r   than  1.5  mm,  p r e f e r a b l y   2-10  mm.  It  has  been  

found  t h a t   t h i s   form  of  flow  passages  is  b e n e f i c i a l   in  view  of  h e a t  

t r a n s f e r ,   p r e s s u r e   drop,   s t r e n g t h   and  p roduc t ion   t e c h n o l o g y .   P r e f e r a b l y ,  

the  p l a t e s   of  the  heat   exchanger   are  made  of  aluminium  m a t e r i a l .  

According  to  the  i n v e n t i o n   the  p l a t e s   are  equipped   with  a  f r i c t i o n  

p r e s s u r e   drop  forming  f ine   s t r u c t u r e   4  in  the  form  of  c o r r u g a t i o n s   a s  

shown  in  Fig.  2a  and  2b.  The  c o r r u g a t i o n s   are  p r e f e r a b l y   arranged  at  r i g h t  

angles   to  the  d i s t a n c e   members.  Also  the  d i s t a n c e   members  can  be  d e s i g n e d  

with  a  f i ne   s t r u c t u r e .  

The  design  of  the  f ine   s t r u c t u r e   in  g r e a t e r   d e t a i l   is  d e m o n s t r a t e d  

by  the  schemat ic   Fig.  2b  which  shows  a  c r o s s - s e c t i o n   of  a  contac t   p l a t e .  

The  c o r r u g a t i o n s   of  the  f ine   s t r u c t u r e   d i s p l a y   a  p l e a t   he igh t   S  which 

amounts  to  between  0.1  and  1  mm.  The  f ine   s t r u c t u r e   of  the  p la te   lb  has  a 

wave length   v  of  between  1  and  5.mm,  p r e f e r a b l y   3  mm,  and  i t s   shape  i s  



t r i a n g u l a r   as  i n d i c a t e d   in  the  f i g u r e .   The  shape  may  also  be  s i n u s o i d a l  

or  some  i n t e r l y i n g   shape.  A  f ine  s t r u c t u r a l   p l a t e   has  a  m a t e r i a l   t h i c k -  

ness  (t)  of  less  than  0.1  mm,  and  the  f ine  s t r u c t u r a l   t h i c k n e s s   (T)  o f  

the  p l a t e s ,   def ined  as  the  t o t a l   t h i ckness   of  the  p l a t e   areas  with  un-  

deformed  f ine   s t r u c t u r e   (4) ,   i . e . ,   S  plus  t,  amounts  to  0.1  and  1  mm, 

p r e f e r a b l y   0.5  mm. 

It  has  been  found  t ha t   by  means  of  the  f ine   s t r u c t u r e   a  f a v o u r a b l e  

g e n e r a t i o n   of  t u r b u l e n c e   is  achieved  in  the  flow  p a s s a g e ,   which  a c t i v e l y  

i n c r e a s e s   the  heat  t r a n s f e r   c a p a c i t y   without   the  p r e s s u r e   drop  l o s s e s  

i n c r e a s i n g   to  an  u n j u s t i f i a b l y   high  ex t en t .   The  i n v e n t i o n   is  thus  based  

p a r t l y   on  the  i n s i g h t   t h a t   the  f ine   s t r u c t u r e ,   in  accordance   with  t h e  

above  connec t ion   to  the  shaping  of  the  flow  passage ,   is  given  a  f a v o u r -  

able  g e n e r a t i o n   of  t u r b u l e n c e   in  the  duct  and,  as  opposed  to  p r i o r   a r t  

d e v i c e s ,   does  not  give  r i s e   to  a  d i s s o l u t i o n   flow.  Thanks  to  the  s t i f -  

f en ing   f u n c t i o n   given  by  the  f ine  s t r u c t u r e   the  m a t e r i a l   t h i c k n e s s   of  t h e  

p l a t e s   can  be  chosen  as  small  as  0.1  mm  or  l e s s .   This  gives  a  t o t a l  m a -  

t e r i a l  c o n s u m p t i o n   of  the  order   of  25  per  cent  in  comparison  with  t h e  

m a t e r i a l   consumption  for   a  conven t iona l   heat  exchanger   with  the  c o r r e s -  

ponding  heat   t r a n s f e r   c a p a c i t y   and  p ressure   d r o p .  

Shown  in  d e t a i l   and  s c h e m a t i c a l l y   in  Fig.  2a  is  an  end  view  of  two 

heat  exchanger   p l a t e s   la  and  lb.  Formed  between  two  d i s t a n c e   members  2  i n  

the  lower  p l a t e   and  the  upper  p la te   is  the  a i r   flow  passage  3  which  i s  

thus   shown  in  c r o s s - s e c t i o n .   The  sides  5a  and  5b  of  the  d i s t a n c e   members 

2  are  a c c o r d i n t   to  one  embodyment  pressed  t o g e t h e r   towards  each  o ther   t o  

form  a  small  gap  6  at  the  unders ide   of  the  p l a t e .   One  e f f e c t   of  the  gap  6 

is  t ha t   i t   c o n t r i b u t e s   towards  some  gene ra t ion   of  t u r b u l e n c e   in  the  a i r  

on  the  unders ide   of  the  p l a t e ,   which  is  s u f f i c i e n t   to  i n c r e a s e   the  h e a t  

t r a n s f e r   c o e f f i c i e n t ,   but  only  c o n t r i b u t e s   to  a  minor  ex t en t   towards  an 

i n c r e a s e   of  the  p r e s s u r e   drop  in  the  flow  p a s s a g e .  

The  f ine   s t r u c t u r e   of  the  p la te   Ib  has  a  wavelength   v  of  between 

2-5  mm,  p r e f e r a b l y   3  mm,  and  i t s   shape  is  s i n u s o i d a l   as  shown  in  t h e  

f i g u r e .   The  shape  may  also  be  t r i a n g u l a r   or  some  i n t e r l y i n g   s h a p e .  

Shown  in  Fig.  3  is  how  a  p l u r a l i t y   of  exchanger   p l a t e s   are  combined 

into  a  heat  exchanger   package.  The  heat  exchanger   package  is  u sua l ly   a r ;  

ranged  so  t ha t   the  heat  exchanger  p l a t e s   are  d i sposed   v e r t i c a l l y .   The 

heat  exchanger   body  is  i n c l i n e d   towards  the  h o r i z o n t a l   plane  to  f a c i l i -  

t a t e   d i s c h a r g e   of  condensa te   water  p r e c i p i t a t e d   in  the  flow  p a s s a g e .  



Fig.  4,  5a  and  5b  as  well  as  6  show  in  d e t a i l   how  a  bottom  heat  e x -  

changer  p la te   a c c o r d i n g   to  the  i n v e n t i o n   is  connected   at  i t s   end  edge 

with  a  top  heat   exchanger   p l a t e .   A  n e c e s s i t y   for   the  heat  exchanger  p a c k -  

age  to  f unc t i on   p r o p e r l y   is  tha t   the  p l a t e s   are  j o ined   e f f e c t i v e l y ,   b o t h  

from  a  mechanical   and  a  s e a l i n g   poin t   of  view.  A  leakage  between  the  s e p -  
a ra t ed   flow  passages   should  be  avoided  as  fa r   as  p o s s i b l e   and  may  in  some 

a p p l i c a t i o n s   prove  d e f i n i t e l y   harmful .   Fig.  6  shows  how the  heat  e x c h a n g e r  

p la t e   t e r m i n a t i n g   along  the  d i s t a n c e   members  at  i t s   two  end  s ides  10a,  b 

d i s p l a y s   a  l e n g t h w i s e   s e c t i o n   of  end  zones  l l a ,   b.  Each  con tac t   p l a t e  

also  d i s p l a y s   at  i t s   two  end  s ides  20a,  b  t e r m i n a t i n g   across   the  d i s t a n c e  

members,  a  l e n g t h w i s e   s e c t i o n   21a,  b,  in  which  a  f o l d i n g   edge  22a,  b  i s  

a r r anged .   At  i t s   edges  the  p l a t e   d i s p l a y s   the  notches   26.  The  edges  2 2 a ,  

b  are  in tended   to  be  jo ined   with  an  a d j a c e n t   p l a t e   in  such  a  way  t h a t  

they  will  be  fo lded   around  the  a d j a c e n t   edge  zone  a rea ,   by  which  a  f o l d e d  

edge  23  is  formed.  In  a d d i t i o n ,   the  fo ld ing   edge  22a,  22b  d i s p l a y s   a  d i s -  

tance  s ec t ion   25  which  by  i t s   s ize   co r r e sponds   to  the  d i s t a n c e   be tween  

the  ad jacen t   p l a t e s   de te rmined   by  the  p l ea t   h e i g h t ,   and  forms  a  seal  o f  

the  side  for  the  c o r r e s p o n d i n g   flow  passages   3a,  3b  at  the  ends  of  t h e  

p l a t e s .   The  fo lded   edge  23  extends   over  the  c o r r e s p o n d i n g   edge  zone  a r e a  

and  enc loses   t h i s .   The  edge  23  and  the  e n c l o s i n g   m a t e r i a l   also  d i s p l a y   a 

l eng thwise   p l e a t i n g   24  which  extends  along  the  whole  width  of  the  p l a t e  

and  is  des igned  to  ach ieve   locking   of  the  edge  23  and,  if   n e c e s s a r y ,   t h u s  

p revent   the  f o l d i n g   edge  22a,  b  from  s p r i n g i n g   back.  The  f ine  s t r u c t u r e  

in  the  p l e a t i n g   of  the  two  p l a t e s   is  p a r t l y   deformed  owing  to  t h e i r   b e i n g  

pressed   t o g e t h e r   and  forms  an  e f f e c t i v e   seal  between  the  p l a t e s .   In  e f f e c t ,  

the  t h i c k n e s s   r e s u l t i n g   from  the  compression  is  not  l a r g e r   than  the  p l a t e  

t h i c k n e s s   T  de f i ned   in  f i g u r e   2b .  

An  e s p e c i a l l y   purpose fu l   embodiment  a cco rd ing   to  the  i nven t ion   i s  

the  a r rangement   of  downfolding  the  d i s t a n c e   member,  as  shown  in  Fig.  5 a ,  

and  then  cover ing   from  the  unde r ly ing   p la te   i t   by  the  edge  23.  As  a  r e -  

s u l t ,   the  f ine   s t r u c t u r e   of  the  p l a t e s   s tacked  upon  each  o ther   ( i n c l u d i n g  

the  fo ld ing   edge  22a,  b  and  the  edge  23)  has  been  deformed  so  tha t   t h e  

common  t h i c k n e s s ,   on  the  whole,  s t i l l   is  enc losed   in  the  p la te   t h i c k n e s s  

T,  as  def ined  in  the  f i g u r e   2b.  This  c o n d i t i o n   can  be  accomplished  a l s o  

when  both  s ides   5a,  5b  of  the  d i s t a n c e   members  2  are  provided  with  a  f i n e  

s t r u c t u r e .  

The  p l e a t i n g   24  d i s p l a y s   accord ing   the  i n v e n t i o n   a  wavelength  Y  and 



a  waveheight   y  which  are  dimensioned  so  tha t   they  give  r i se   to  a  s t r e t c h -  

ing  of  the  ma te r i a l   tha t   at  l e a s t   cor responds   to  the  su r f ace   e x p a n s i o n  

ensuing  from  the  de fo rma t ion   of  the  f ine   s t r u c t u r e   in  the  p l e a t i n g .   The 

wavelength  Y  of  the  p l e a t i n g   amounts  to  about  10  mm  and  i t s   waveheight   y  

to  about  2  mm.  The  su r f ace   expansion  of  the  f ine   s t r u c t u r e   amounts  t o  

between  1%  and  10%,  p r e f e r a b l y   3%. 

A  very  e f f e c t i v e   seal  between  the  s e p a r a t e   flow  passages   i s  

achieved  by  th i s   method.  The  s t r e t c h i n g   of  the  folded  edge  23  b r o u g h t  

about  ( e f f e c t e d )   by  the  l eng twi se   p l e a t i n g   24  smoothes  out  the  f ine  s t r u c -  

ture   of  the  edge  23  and  renders   a  p l e a t e d ,   smooth  and  t i g h t   j o i n t .   More- 

over ,   whenever  a p p l i c a b l e ,   the  downfolded  d i s t a n c e   members  2  can  be  e n -  

c losed  in  t h i c k n e s s   T  of  the  p la tes   thanks  to  the  f ine   s t r u c t u r e .   By  com- 

p re s s ing   the  fo lded   edge  23  t o g e t h e r   the  f u n c t i o n   of  the  r e s u l t a n t   f i n e  

s t r u c t u r e   may  be  ranked  in  the  same  ca tegory   as  the  f u n c t i o n   of  a  p a c k -  

i n g .  

The  shown  embodiment  of  the  p l a t e   heat  exchanger   is  in tended   in  t h e  

f i r s t   i n s t ance   for  a p p l i c a t i o n   in  comfort  v e n t i l a t i o n   p l a n t s ,   b u t  

obv ious ly   the  i n v e n t i o n   is  not  l im i t ed   to  t h i s   embodiment .  



1.  A  p l a t e   heat  exchanger   des igned   for  heat  exchange  between  gaseous  
media  which  p r e f e r a b l y   c o n s i s t   of  a i r   and  are  kept  s e p a r a t e d   from  each  

o the r   in  the  heat  exchange r ,   the  sa id   heat  exchanger  c o n s i s t i n g   of  a  num- 

ber  of  p l a t e s   ( l a - c )   s t acked   upon  each  o ther   and  provided  with  d i s t a n c e  

members  (2)  l eng thwi se   in  the  flow  d i r e c t i o n   in  the  form  of  p l e a t s ,   t h e  

l a t t e r   being  formed  by  and  compr i s ing   a  par t   of  the  p l a t e s ,   where  e v e r y  
second  p l a t e   is  o f f s e t   90°  in  r e l a t i o n   to  the  ad j acen t   p l a t e   in  order   t o  

form  th roughgo ing   flow  passages   (3a,  b)  of  l a r g e l y   r e c t a n g u l a r   c r o s s -  

s e c t i o n ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   the  p l a t e s   ( l a - c )  

between  the  l eng thwise   d i s t a n c e   members  (2)  are  p rovided   with  a  f r i c t i o n  

p r e s s u r e   drop  forming  (4)  f i n e   s t r u c t u r e   in  the  form  of  c o r r u g a t i o n s .  

2.  A  p l a t e   heat  exchanger   as  c laimed  in  Claim  1,  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i n  t h a t   the  f ine   s t r u c t u r e   (4)  is  e s s e n t i a l l y   a r r a n g e d  

at  r i g h t   angles   to  the  d i s t a n c e   members .  

3.  A  p l a t e   heat  exchanger   as  claimed  in  Claim  1-2,  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i n  t h a t   each  c o n t a c t   p l a t e   at  i t s   two  end  s ides  ( 1 0 a ,  

b)  t e r m i n a t i n g   along  the  d i s t a n c e   members  d i sp l ays   a  l eng thwise  edge   zone 

area  ( l l a ,   b),   t ha t   each  c o n t a c t   p l a t e   at  i t s   two  end  s ides   (20a,  b)  

t e r m i n a t i n g   across   the  d i s t a n c e   members  d i sp l ays   a  l e n g t h w i s e   par t   ( 2 1 a ,  

b)  w i t h i n   which  a  f o l d i n g   edge  (22a,  b)  is  a r r anged ,   t h a t   said  edges  

(22a,  b)  in  order   to  be  j o i n e d   with  an  ad jacen t   p l a t e   are  folded  a round  

the  edge  zone  area  of  the  a d j a c e n t   p l a t e   and  thus  form  a  fo lded  edge 

(23) ,   which  extends  over  the  c o r r e s p o n d i n g   edge  zone  area  and  e n c l o s e s  

i t ,   and  t h a t   the  fo lded   edge  (23)  and  the  enc los ing   m a t e r i a l   d i sp l ay   a 

l e n g t h w i s e   p l e a t i n g   (24)  which  extends   along  the  whole  width  of  the  p l a t e  

in  o rder   to  lock  the  f o l d i n g   edge  (22a,  b ) .  

4.  A  p l a t e   heat  exchanger   as  c laimed  in  Claim  3,  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i  n  t  h  a  t   and  t ha t   the  f ine  s t r u c t u r e   of  the  two  p l a t e s  

w i th in   the  l eng thwise   p l e a t i n g   (24)  is  p a r t l y   deformed  by  being  p r e s s e d  

a g a i n s t   each  o ther   and  thus  forms  an  e f f e c t i v e   seal  between  the  p l a t e s .  



5.  A  p la te   heat  exchanger  as  claimed  in  Claims  1-4,  c  h  a  r  a  c  -  

t  e   r  i  z  e  d   i  n  t   h  a  t  the  d i s t a n c e   members  (2) ,   inc luding   t h e i r  

s ides   (5a,  b)  d i sp l ay   a  f ine  s t r u c t u r e   ( 4 ) .  

6.  A  p la te   heat  exchanger   as  claimed  in  Claims  1-5,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  s ides  (5a ,b)   of  the  d i s t ance   members 

(2)  are  being  pressed  a g a i n s t  e a c h   o t h e r .  

7.  A  pla te   heat  exchanger   as  claimed  in  Claim  3-6,   c  h  a  r  a  c  -  
t  e  r  z  e  d   i  n  t  h  a  t   the  d i s t a n c e   members  (2)  wi thin   the  edge  

zone  areas  ( l l a ,   b)  d i s p l a y   a  fo lded  part   enc losed   by  the  folded  edge  

( 2 3 ) .  

8.  A  p la te   heat  exchanger   as  claimed  in  Claims  3-7,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  p l e a t i n g   (24)  d i s p l a y s   a  w a v e l e n g t h  

(Y)  and  a  waveheight   (y)  which  are  so  dimensioned  tha t   they  render  a 

s t r e t c h i n g   of  the  ma te r i a l   t h a t   at  l e a s t   co r r e sponds   to  the  su r face   e x -  

pansion  e f f e c t e d  b y   the  de fo rmat ion   of  the  f ine  s t r u c t u r e   within  t h e  

p l e a t i n g .  

9.  A  p la te   heat  exchanger   as  claimed  in  Claim  8,  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i  n  t  h  a  t   the  wavelength  (Y)  amounts  to  about  10  mm  and 

the  waveheight   (y)  to  about  2  mm. 

10.  A  p la te   heat  exchanger   as  claimed  in  Claims  2-9,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  su r face   expansion  of  the  f ine  s t r u c -  

tu re   amounts  to  between  1%  and  10%,  p r e f e r a b l y   3%. 

11.  A  p la te   heat  exchanger   as  claimed  in  Claims  1-10,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h   a  t   the  f ine  s t r u c t u r e   (4)  d i sp l ays   a  p l e a t  

he igh t   (S)  tha t   amounts  to  between  0.1  to  1  mm. 

12.  A  p la te   heat  exchanger   as  claimed  in  Claims  1-11,  c  h  a  r  a  c  -  
t  e  r  i  z  e  d   i  n  t  h   a  t  the  flow  passages   (3a,  3b)  formed  have  a 

width  of  between  10  and  50  mm,  p r e f e r a b l y   20 -   30  mm. 



13.  A  p l a t e   heat  exchanger   as  claimed  in  Claims  1-12,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  ma te r i a l   t h i c k n e s s   of  the  p l a t e s  

( l a - c )   is  l e s s   than  0.1  mm. 

14.  A  p l a t e   heat   exchanger   as  claimed  in  Claims  2-13,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d  i  n  t  h  a  t   the  m a t e r i a l   t h i c k n e s s   ( t )   of  the  p l a t e s  

( l a - c )   is  l e s s   than  0.1  mm  and  tha t   the  f ine   s t r u c t u r e   t h i c k n e s s   (T)  o f  

the  p l a t e s ,   d e f i n e d   as  the  t o t a l   t h i c k n e s s   of  the  pa r t s   of  the  p l a t e s  

with  undeformed  f i n e   s t r u c t u r e   (4) ,   i . e . ,   S  plus  t ,   amounts  to  be tween  

0.1  and  1  mm,  p r e f e r a b l y   0.5  mm. 

15.  A  p l a t e   heat   exchanger   as  claimed  in  Claims  1-14,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  t o t a l   t h i c k n e s s   of  the  compressed  

p l a t e s   at  the  p l e a t i n g   (24)  e s s e n t i a l l y   does  not  exceed  the  f ine   s t r u c -  

tu re   t h i c k n e s s   ( 7 ) .  

16.  A  p l a t e   heat   exchanger   as  claimed  in  Claims  1-15,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h  a  t   the  p l a t e s   ( l a - c )   are  made  of  a lumin ium.  
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