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(54)  Heat  exchanger 

(57)  A  heat  exchanger  is  composed  of  a  pack  of  thin 
metal  sheets  (100)  laid  one  upon  the  other  and  spaced, 
each  comprising  two  pairs  of  opposite  sides  (3,  4)  and 
coupled  alternatively  to  the  adjacent  sheets  in  corre- 
spondence  of  the  first  (3)  and  of  the  second  (4)  pair  of 
opposite  sides,  of  two  covering  panels  (102)  for  the 
pack  of  sheets  and  of  corner  ribs  (8)  providing  for  the 
connection  of  the  panels.  Each  covering  panel  is  soft 
and  partially  flexible,  and  it  consists  essentially  of  a 
layer  of  non-conductive  material  (6). 
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Description 

The  present  invention  refers  to  a  heat  exchanger,  in 
particular  an  air-to-air  heat  exchanger  of  the  type  with  a 
pack  of  metal  plates.  s 

There  are  known  heat  exchangers  of  the  plate  pack 
type  comprising  a  pile  of  metallic  sheets,  preferably  of 
aluminium,  substantially  with  a  rectangular  shape,  as 
the  one  described  in  French  patent  2  318  389.  The  var- 
ious  aluminium  sheets  are  welded  to  each  other  in  cor-  10 
respondence  of  a  pair  of  opposite  sides,  in  such  a  way 
so  that  the  two  flows  of  air,  that  must  exchange  heat  with 
each  other,  are  directed  orthogonally  to  each  other. 

The  pack  of  sheets  is  sealed  in  correspondence  of 
the  corners  by  means  of  corner  ribs  that,  in  turn,  con-  is 
nect  a  pair  of  metal  panels,  parallel  to  the  aforemen- 
tioned  aluminium  sheets,  that  act  as  refinishing. 

In  these  exchangers  there  occurs  a  problem  con- 
sisting  in  that,  because  of  the  thermal  exchange,  a  con- 
densate  is  formed  on  the  inside  and  outside  walls  of  the  20 
panels.  The  one  on  the  inside  walls  is  absorbed  by  the 
system  of  feed  and  air  recovery.  The  one  on  the  outside 
walls,  instead,  produces  a  dripping,  in  particular  if  the 
exchanger  has  the  panels  arranged  in  vertical  position. 

In  view  of  the  described  state  of  the  art,  object  of  25 
the  following  invention  is  to  provide  for  a  heat  exchanger 
of  the  type  described,  that  instead  is  not  subject  to  prob- 
lems  with  condensate. 

According  to  the  following  invention,  such  object  is 
achieved  by  means  of  a  heat  exchanger  composed  of  a  30 
pack  of  metal  sheets  laid  one  upon  the  other  and 
spaced,  each  including  two  pairs  of  opposite  sides  and 
coupled  alternatively  to  the  adjacent  sheets  in  corre- 
spondence  of  the  first  and  of  the  second  pair  of  opposite 
sides,  of  two  covering  panels  for  the  sheet  pack  and  of  35 
corner  ribs  for  the  connection  of  the  panels,  character- 
ised  in  that  each  covering  panel  is  soft  and  partially  flex- 
ible,  and  it  is  essentially  made  of  a  layer  of  non- 
conductive  material. 

Thanks  to  the  present  invention,  the  inside  faces  of  40 
the  covering  panels  result  to  be  thermally  insulated  with 
respect  to  the  exchanger,  and  therefore  do  not  present 
problems  with  the  formation  of  condensate. 

In  addition  the  fact  to  employ  covering  panels  of  the 
type  claimed  allows  to  use  sheets  of  non-conductive  45 
material,  either  with  or  without  one  or  two  layers  of  coat- 
ing,  currently  available  on  the  market,  that  can  then  be 
cut  into  the  proper  dimensions. 

These  and  other  characteristics  and  advantages  of 
the  present  invention  will  be  rendered  more  evident  by  so 
means  of  the  following  detailed  description  of  an 
embodiment,  illustrated  as  a  non  restrictive  example  in 
the  attached  drawings,  where: 

Fig.  1  is  an  axonometric  schematic  view  of  a  heat  ss 
exchanger  according  to  the  invention; 
Fig.  2  is  a  section  of  Fig.  1  along  a  plane  parallel  to 
the  covering  panels  (trace  line  ll-ll  of  Fig.  4); 

Fig.  3  is  a  section  of  the  heat  exchanger  according 
to  line  Ill-Ill  of  Fig.  2; 
Fig.  4  is  the  section  of  the  heat  exchanger  accord- 
ing  to  line  IV-IV  of  Fig.  2. 

With  reference  to  the  above  mentioned  Figures  and 
in  particular  to  Fig.  1  ,  there  is  shown  an  air-to-air  heat 
exchanger  according  to  the  present  invention.  The  heat 
exchanger  comprises  a  plurality  of  metal  sheets  100 
laid  one  upon  the  other,  preferably  of  aluminium,  which, 
as  shown  in  Figures  2-4,  have  a  plurality  of  bulges  101 
serving  the  purpose  to  maintain  the  sheets  themselves 
at  a  desired  distance  and  to  increase  the  surface  useful 
to  the  exchange  of  heat;  always  referring  to  Figures  2-4, 
the  sheets  1  00  comprise  two  pairs  of  opposite  sides  3 
and  4  and  they  are  coupled  alternatively  to  the  adjacent 
sheets  in  correspondence  of  the  first  and  of  the  second 
pair  of  opposite  sides.  In  this  way  there  is  the  creation  of 
a  first  plurality  of  channels  defined  by  the  welding  zones 
between  the  pairs  of  sides  3  of  the  adjacent  sheets  for  a 
first  airflow  1  (Fig.  1),  alternated  with  a  second  plurality 
of  channels  defined  by  the  welding  zones  between  the 
pairs  of  side  4  and  that  extend  in  a  direction  orthogonal 
to  that  of  the  channels  of  the  first  plurality  for  a  second 
air  flow  2. 

As  shown  in  Figures  1  ,  3  and  4,  the  heat  exchanger 
is  refinished  by  means  of  two  covering  panels  102  and 
four  corner  ribs  8,  which  have  also  the  function  of  fas- 
tening  the  metal  sheets  100  and  the  panels  102  to  each 
other.  In  the  example  shown  by  the  drawings,  each  cov- 
ering  panel  is  composed  of  three  layers  5,  6  and  7:  the 
outside  layers  5  and  7  consist  of  two  thin  metal  sheets, 
preferably  of  aluminium,  having  a  certain  degree  of  flex- 
ibility.  The  intermediate  layer  6  is  a  layer  of  non-conduc- 
tive  material  that  serves  the  purpose  to  insulate 
thermally  the  exterior  of  the  heat  exchanger  (in  this  case 
the  layers  5  of  the  two  panels  1  02)  from  the  inside  of  the 
same,  as  to  avoid  the  formation  of  condensate.  The 
function  of  layers  5  and  7  is  essentially  aesthetic,  there- 
fore  they  could  also  not  be  provided:  in  this  case  each 
panel  1  02  will  consist  of  the  sole  non-conductive  mate- 
rial  6.  As  an  alternative,  the  layer  6  can  be  coated  only 
on  one  side,  instead  of  both,  either  on  the  external  or  on 
the  internal  side. 

Claims 

1.  Heat  exchanger  consisting  of  a  pack  of  metal 
sheets  (100)  laid  one  upon  the  other  and  spaced, 
each  including  two  pairs  of  opposite  sides  (3,  4)  and 
coupled  alternatively  to  the  adjacent  sheets  in  cor- 
respondence  of  the  first  (3)  and  of  the  second  pair 
(4)  of  opposite  sides,  of  two  covering  panels  (102) 
for  the  pack  of  sheet  and  of  corner  ribs  (8)  for  the 
connection  of  the  panels,  characterised  in  that  each 
covering  panel  is  soil  and  partially  flexible,  and  is 
essentially  made  of  a  layer  of  non-conductive  mate- 
rial  (6). 
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2.  Heat  exchanger  according  to  claim  1  .  characterised 
in  that  each  covering  panel  (102)  comprises, 
besides  said  layer  of  non-conductive  material  (6),  at 
least  one  coating  layer  (5,  7)  for  the  internal  and/or 
external  surface  of  said  covering  panel.  5 

3.  Heat  exchanger  according  to  claim  2,  characterised 
in  that  at  least  one  coating  layer  (5,  7)  is  a  layer  of 
aluminium. 

10 
4.  Heat  exchanger  according  to  any  one  of  the  previ- 

ous  claims,  characterised  in  that  said  covering  pan- 
els  (102)  are  obtained  by  cutting,  according  to  the 
desired  dimensions,  sheets  of  non-conductive 
material,  either  with  or  without  one  or  two  layers  of  is 
coating,  available  on  the  market. 
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