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Box-shaped,  hermetically  closed,  internally  insulated  panel  and  method  of  producing  the  same. 
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@  A  panel  comprising  a  box-shaped  element  of  metal 
sheet  having  inwardly  bent  edges  designed  to  cooperate 
with  mating  bent  edges  of  a  panel  cover,  the  bent  edges  of 
these  two  elements  acting  as  fastening  means  between  the 
box  and  the  cover  when  a  material  capable  of  expanding  into 
a  rigid-type  structure  has  been  injected  into  the  panel, 
whereby  a  one-piece,  insulated  and  hermetically  closed 
panel  is  obtained  without  the  aid  of  any  conventional  type  of 
fastening  means.  The  panel  is  mainly  intended  for  use  in  air 
conditioning  and  processing  plants,  especially  when  highly 
uncontaminated  air  is  required. 

A  method  for  obtaining  a  panel  according  to  the  inven- 
tion  comprises  the  steps  of  forming  a  box-shaped  element 
provided  with  particularly  profiled  edges,  forming  a  cover 
with  mating  edges,  fitting  the  edges  of  the  cover  into  the 
edges  of  the  box-shaped  element,  and  injecting  in  the  thus 
formed  panel  a  material  capable  of  foaming  "in  situ"  while 
blowing  out  the  air  contained  in  the  panel,  upon  polymeriza- 
tion  of  thefoamable  material,  the  latter  forming  a  permanent 
bond  which  will  hold  the  two  parts  of  the  panel  firmly  joined 
together  hermetically. 

Q. 
I l l  

ACTORUM  AG 
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BOX—  SHAPED  ,  HERMETICALLY  CLOSED,  INTERNALLY  INSULATED  PANEL  AND  METHOD 

OF  PRODUCING  THE  SAME. 

This  i n v e n t i o n   r e l a t e s ,   in  g e n e r a l ,   to  c lo su re   panels   for  a i r  

c o n d i t i o n i n g   and  p r o c e s s i n g   p l an t s   and,  more  p a r t i c u l a r l y ,   to  a  panel  o f  

a  new  concep t ion   which  enables   a l l   the  d e f i c i e n c i e s   of  the  known  p a n e l s  

of  t h i s   type  to  be  overcome  and  which  is  a lso  s u i t a b l e   for  use  in  o t h e r  

f i e l d s   of  a p p l i c a t i o n s   due  to  i t s   p e c u l i a r   c h a r a c t e r i s t i c s .  

As  is  known,  c losu re   i n s u l a t e d   panels   are  r equ i r ed   in  a i r  

c o n d i t i o n i n g   and  p r o c e s s i n g   p l a n t s   in  order  to  main ta in   the  r e q u i r e d  

thermal   i n s u l a t i o n ,   the  panels   forming  the  walls  of  the  d i f f e r e n t  

modules  forming  pa r t s   of  such  p l a n t s .   This  thermal  i n s u l a t i o n   was 

h i t h e r t o   achieved  by  apply ing   a  l ayer   or  band  of  a  foamed  m a t e r i a l   t o  

the  i n s ide   su r face   of  the  panel  by  g lue ing   or  o ther   p rocedu re s .   Such  a 

type  of  i n s u l a t i o n   has  a  s e r ious   d e f i c i e n c y   in  that   i t   is  exposed  t o  

c i r c u l a t i n g   a i r   and,  thus  s u b j e c t e d   to  both  mechanical   and 

p h y s i c o - c h e m i c a l   d e g r a d a t i o n   which  wi l l   f i n a l l y   cause  the  i n s u l a t i o n   t o  

d i s i n t e g r a t e   with  the  u n d e s i r a b l e   consequence  tha t   i n s u l a t i o n   p a r t i c l e s  

are  c a r r i e d   along  with  the  a i r   c i r c u l a t i n g   in  the  rooms  c o n d i t i o n e d   by 

the  p lan t   . 

This  is  p a r t i c u l a r l y   u n d e s i r a b l e   when  rooms  r equ i red   s t e r i l e   h i g h  

p u r i t y   a i r ,   such  as  o p e r a t i n g   t h e a t e r s   or  the  l i ke ,   are  to  be 

c o n d i t i o n e d   . 

In  an  e f f o r t   to  overcome  th i s   s e r i o u s   drawback,  d o u b l e - w a l l e d   p a n e l s  

have  been  provided  in  which  the  i n s u l a t i o n   is  sandwiched  between  the  two 

c o n v e n i e n t l l y   p r o f i l e d   panel  wal ls   so  tha t   the  i n s u l a t i o n   no  l o n g e r  

c o n t a c t s   the  c i r c u l a t i n g   a i r   and  ac ts   as  a  bond  means  for  the  two  w a l l s .  

In  these  pane l s ,   however,  the  i n s u l a t i o n   which  is  u s u a l l y   made  from  a 

foamed  p l a s t i c   m a t e r i a l ,   is  not  s e a l i n g l y   enclosed  by  the  two  p a n e l  

wa l l s ,   the  s ides   being  exposed  to  ambient  a i r .   Moreover,  t h i s   type  o f  

panels   are  f a s t ened   to  one  another   and  the  bear ing   s t r u c t u r e   by  means  o f  

screws  or  l ike   f a s t e n e r s   which  p e n e t r a t e   the  i n s u l a t i n g   m a t e r i a l   and 
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c t ion  of  humidi ty ,   a t m o s p h e r i c a l   agents   and  t empera tu re   changes  t o  

-hich  these   panels   are  sub j ec t ed   wi l l   again  cause,   with  the  pass ing   o f  

:ime,  d e g r a d a t i o n   of  the  i n s u l a t i n g   m a t e r i a l   to  an  ex ten t   tha t   i t   w i l l  

■ventually  crush  such  tha t   i t   no  longer   serves  the  in tended   purpose  o f  

:hermal  i n s u l a t i o n .   All  of  these   s i t u a t i o n s   are  d e t r i m e n t a l   to  e f f i c i e n t  

>peration  of  an  a i r   c o n d i t i o n i n g   and  p r o c e s s i n g   p l a n t s .  

Attempts  made  to  avoid  the  e x p o s i t i o n   to  a i r   of  the  open  s ides   of  t h e  

ibove  type  of  panel  have  inc luded   p rov id ing   the  panel  with  an  e x t e r n a l  

Frame  c lo s ing   the  panel  s ides  but  t h i s   frame  has  to  be  secured  by  means 

Df  screws  or  the  l ike   which  again  c r e a t e   passages   for  the  wearing  a g e n t s  

so  tha t   d e g r a d a t i o n   of  the  i n s u l a t i n g   m a t e r i a l   con ta ined   in  the  p a n e l  

r e s u l t s   in  any  case  and  leads  to  the  panel  being  put  out  of  use  as  t h e  

time  goes  on .  

There  i s ,   t h e r e f o r e ,   a  need  fora  panel  tha t   should  be  free  from  t h e  

above  mentioned  d e f i c i e n c i e s   of  the  p r i o r   ar t   p a n e l s .  

Thus,  the  ob jec t   of  t h i s   i n v e n t i o n   is  to  overcome  a l l   of  the  p rob lems  

tha t   were  a s s o c i a t e d   h i t e r t o   with  t h i s   type  of  panel  by  p rov id ing   a 

panel  of  a  new  design  which  wi l l   take  into  account  the  r equ i r emen t s   t o  

be  met,  namely  to  improve  thermal   i n s u l a t i o n   while  ex tend ing   t h e  

i n s u l a t i o n   l i f e ,   to  be  not  a  cause  of  a i r   p o l l u t i o n   i n s ide   the  a i r  

c o n d i t i o n i n g   and  p r o c e s s i n g   p l a n t ,   to  ensure  tha t   the  i n s u l a t i n g  

m a t e r i a l   should  be  u n d e t e r i o r a t e d   in  the  course  of  time,  to  provide  a 

manufac tured   product   which  is  l i g h t   in  weight  while  being  rugged  i n  

c o n s t r u c t i o n ,   which  is  h e r m e t i c a l l y   sea led   and  u n e x p e n s i v e .  

More  s p e c i f i c a l l y ,   the  i n s u l a t i n g   panel  accord ing   to  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  tha t   i t   comprises   a  box-shaped  element  having  edges  

inwardly  bent  to  a  given  p r o f i l e   and  a  cover  having  edges  t ha t   are  b e n t  

to  a  p r o f i l e   mating  the  p r o f i l e   of  the  box-shaped  e lement ,   said  b e n t  

edges,  once  f i t t e d   into  one  ano the r ,   ac t ing   as  f a s t e n i n g   means  be tween  

the  box-shaped  element  and  the  cover  when  a  foamable  p l a s t i c   m a t e r i a l  

has  been  i n j e c t e d   into  the  panel ,   so  as  to  ob ta in   an  i n t e g r a l l y  
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i n s u l a t e d   and  h e r m e t i c a l l y   c losed  panel  wi thout   using  any  c o n v e n t i o n a l  

type  of  f a s t e n i n g   means.  

A  method  of  producing  a  panel  accord ing   to  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  tha t   i t   c o m p r i s e s :  

-bending  the  edges  of  the  box-shaped  element  f i r s t   90°  inwardly  and 

then  90°  downardly  fol lowed  by  forming  an  open- top   undercut   end  p o r t i o n ;  

-bending  the  edges  of  the  cover  90°  downwardly  fol lowed  by  forming  a 

mating  undercu t   p o r t i o n   des igned  to  f i t   in to  said  undercut   end  p o r t i o n  

of  the  box-shaped  e l e m e n t ;  

- p r o v i d i n g   the  box-shaped  element  with  an  a i r   o u t l e t   opening  and  an 

i n j e c t i o n   o p e n i n g ;  

-mounting  the  cover  to  the  box-shaped  element  such  tha t   the  u n d e r c u t  

p o r t i o n s   of  the  former  f i t   in to  the  undercut   p o r t i o n s   of  the  l a t t e r  

the reby   to  form  a  c losed  p a n e l ;  

- i n j e c t i n g   into  the  thus  formed  panel  a  p l a s t i c   m a t e r i a l   capable   o f  

foaming  "in  s i t u " ,   and 

- h e r m e t i c a l l y   c l o s i n g   the  a i r   o u t l e t   and  i n j e c t i o n   openings  in  t h e  

panel  a l lowing   for  the  foamable  p l a s t i c   m a t e r i a l   to  polymer ize   i n s i d e  

the  panel  to  form  the  i n s u l a t i o n   t h e r e i n .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   in  more  d e t a i l   in  connec t ion   w i t h  

one  p r e f e r r e d   embodiment  t h e r e o f   shown  by  way  of  a  n o n - l i m i t i n g   example  

in  the  accompanying  drawings ,   in  wh ich :  

Figure  1  is  a  plan  view  as  seen  from  the  above  showing  the  b o x - s h a p e d  

element  of  a  panel  accord ing   to  the  i n v e n t i o n ;  

Figure  2  is  a  view  l ike   Figure  1  showing  the  cover  element  of  t h e  

panel  accord ing   to  the  i n v e n t i o n ;  

Figure  3  is  a  p a r t l y   s e c t i o n a l   view  of  the  panel  e lements   in  F i g u r e s  

1  and  2  when  in  an  i n t e r m e d i a t e   p o s i t i o n   dur ing  the  s tep  of  f i t t i n g   them 

t o g e t h e r ;  

Figure  4  is  a  view  l ike   Figure  3  when  the  panel  components  have  been  

comple te ly   f i t t e d   t o g e t h e r   and  the  i n j e c t i o n   of  p l a s t i c   m a t e r i a l   i s  

completed  ; 
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Figure  5  is  a  p e r s p e c t i v e   view  of  the  f i n i s h e d   panel ,   and 

Figure  6  is  a  d e t a i l ,   s e c t i o n a l   view  of  a  plug  for  c l o s ing   the  a i r  

o u t l e t   and  i n j e c t i o n   openings  in  box-shaped  e l e m e n t .  

As  i t   can  be  seen  from  Figures   1  to  4,  a  panel  accord ing   to  t h i s  

i n v e n t i o n   comprises   a  box-shaped  element  1  and  a  cover  2.  The  b o x - s h a p e d  

element  is  formed  by  a  s u i t a b l y   stamped  length   3  of  metal  sheet   such  a s  

to  have  four  shaped  borders   each  of  which  i n c l u d e s ,   in  s u c c e s s i o n ,   an  

up r igh t   wall  4  ob ta ined   by  bending  the  sheet   at  90°  upwardly,   a 

h o r i z o n t a l   wall  5  ob ta ined   by  f u r t h e r   bending  at  90°  inward ly ,   an 

up r igh t   wall  6  ob ta ined   by  f u r t h e r   bending  the  sheet   downwardly  at  90° 

and  being  smal le r   in  width  than  the  u p r i g h t   wall  4,  a  h o r i z o n t a l   wall  7 

of  small  width  ob ta ined   by  bending  the  sheet   inwardly  at  90°  and  me rg ing  

into  a  l a s t   up r igh t   wall  8  ob ta ined   by  bending  the  sheet   upwardly  at  90° 

and  being  smal le r   in  width  than  the  wall  7.  There  is  thus  ob ta ined   t h e  

box-shaped  element  1  which,  as  i n d i c a t e d   by  i t s   name,  takes   the  form  o f  

a  ho l l ow-wa l l ed   box  having  on  i t s   inner   side  a  channel  9  de f ined   by  t h e  

w a l l - p o r t i o n s   6,  7  and  8.  

The  cover  2  is  formed  by  a  s u i t a b l y   stamped  piece  10  of  metal  s h e e t ,  

such  as  to  have,  in  turn ,   four  shaped  borders   each  of  which  inc ludes   an 

up r igh t   w a l l - p o r t i o n   11  ob ta ined   by  bending  the  sheet   at  90°  downwardly ,  

and  a  h o r i z o n t a l   w a l l - p o r t i o n   12  ob ta ined   by  bending  the  sheet   at  90° 

inwardly ,   t h i s   wall  12  being  s u b s t a n t i a l l y   of  the  same  width  as  the  w a l l  

7  of  the  box-shaped  element  1  forming  the  bottom  of  the  channel  9. 

The  j u n c t i o n s   13  at  the  corners   of  both  the  box-shaped,  element  1  and 

the  cover  2  are  a l l   s e a l i n g l y   c losed  e i t h e r   by  using  a  cement  or  a 

s ea l ing   compound,  p r e f e r a b l y   of  the  s i l i c o n e   type,  or  by  welding,   t h e  

plasma  je t   welding  being  the  most  p r e f e r r e d   p rocedure .   When  a l l   of  t h e  

corner   j u n c t i o n s   have  been  c a r r i e d   out,  a  l i q u i d - t y p e   s e a l a n t   S  i s  

i n t roduced   to  the  bottom  7  of  channel  9  whereupon  the  cover  2  i s  

assembled  to  the  box-shaped  element  1  in  such  a  way  as  to  ob ta in   t h a t  

the  h o r i z o n t a l   w a l l - p o r t i o n   12  of  the  cover  f i t s   into  the  channel  9 

u n t i l   i t   r e s t s   aga in s t   the  h o r i z o n t a l   w a l l - p o r t i o n   7  of  the  b o x - s h a p e d  
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element ,   as  a  r e s u l t ,   tne  w a i l - p o r t i o n s   11  and  6  of  the  cover  2  and  t h e  

element  1  r e s p e c t i v e l y   are  brought  into  s i d e - b y - s i d e   r e l a t i o n s h i p   t o  

de f ine   a  c a p i l l a r y   l a b y r i n t h   t he rebe tween   in  which  the  l i q u i d   s e a l a n t   i s  

t ho rough ly   d i s t r i b u t e d   by  squeez ing   a c t i o n ,   thereby   to  c l o s e  

h e r m e t i c a l l y   the  gap  between  the  box-shaped  element  and  the  c o v e r .  

Thus,  the re   is  formed  the  panel  P  which  is  in  the  form  of  a  box  b e i n g  

closed  h e r m e t i c a l l y   on  a l l   s ides   t h e r e o f   except  for  the  two  holes  16 

tha t   are  provided  in  the  w a l l - p o r t i o n   4  of  the  box-shaped  element  1  f o r  

the  i n j e c t i o n   "in  s i tu"   of  the  p l a s t i c   foamable  m a t e r i a l   and ,  

r e s p e c t i v e l y ,   for  enab l ing   the  a i r   con ta ined   in  panel  P  to  escape  d u r i n g  

the  i n j e c t i o n   of  said  m a t e r i a l   des igned   to  form  the  i n s u l a t i o n   E. 

At  t h i s   s tage  of  the  panel  fo rma t ion ,   the  box - l i ke   h e r m e t i c a l l y  

closed  panel  is  placed  between  the  p r e s s i n g   p l a t e s   of  a  press   whereupon 
the  i n s u l a t i n g   m a t e r i a l   E  (which  is  of  a  type  capable  of  foaming  " i n  

s i tu" )   is  i n j e c t e d   into  the  panel  using  an  i n j e c t i o n   p r e s s u r e   of  about  1 

atm.  In  th i s   case,   i t   is  p r e f e r a b l y   used  a  p o l y u r e t h a n e   which  i s  

obta ined  by  r e a c t i n g   a  p o l y e t h e r - p o l y o l   with  a  d i i s o c y a n a t e   ,  a c c o r d i n g  

to  the  prepolymer  method,  to  ob ta in   the  s o - c a l l e d   foaming  "in  s i tu"   by 

add i t i on   of  an  aqueous  s o l u t i o n   c o n t a i n i n g   the  c a t a l y s t s   and  s i l i c o n e s  

that  are  r equ i r ed   to  enable  foaming  and  p o l y m e r i z a t i o n   to  occur.   The 

mixture  swel ls   in  a  few  seconds  to  produce  a  foam  tha t   wil l   f i l l  

throughout   the  panel  P  to  cause  the  a i r   con ta ined   t h e r e i n   to  be  blown 

out  through  the  o u t l e t   hole  16,  the  foam  adher ing   to  the  i n s ide   s u r f a c e s  

of  the  panel  and  forming  a  c e l l u l a r   r i g i d   mass  tha t   acts   as  a  p e r m a n e n t  
nechanica l   bond  between  the  box-shaped  element  1  and  the  cover  e l e m e n t ,  

D a r t i c u l a r l y   at  the  jux taposed   walls   6  and  11  and  the  walls   7,  8  and  12 

:he reof ,   the reby   to  make  said  e lements   not  s e p a r a b l e   from  one  a n o t h e r .  

A  p r e f e r r e d   p o l y u r e t h a n e   for  use  in  th i s   i n v e n t i o n   is  a  foamable  

x>lyure thane   having  s e l f - e x t i n g u i s h i n g   a b i l i t y ,   p r e f e r a b l y   of  the  URECOR 

1  220  HE  type  having  a  d e n s i t y   of  35  -40  kg/m3  and  thermal  c o n d u c t i v i t y  

Lambda  =  0.016  -  0.020  Kca l /m.h . °C ,   tha t   is  the  lowest  t h e r m a l  

c o n d u c t i v i t y   c o e f f i c i e n t   of  the  known  i n s u l a t i n g   m a t e r i a l s ,   among  which 
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the  most  widely  used  a r e :  

-expanded  p o l y u r e t h a n e  

-expanded  pheno l ic   r e s i n s  

- g l a s s   f i b e r s  

-minera l   wool 

- d i a t o m i t e  

- c e l l u l a r   c o r k  

- a s b e s t o s   f i b e r s  

- c e l l u l a r   g l a s s  

- c e l l u l a r   cement  

-pumice  ,  etc  . 

At  the  complet ion  of  i n j e c t i o n ,   which  is  c a r r i e d   out  under  p r e s s  

ac t ion   in  order   to  prevent   d i s t o r s i o n   of  the  panel  upon  p o l y m e r i z a t i o n  

of  the  p o l y u r e t h a n e ,   each  hole  16  is  c losed  by  means  of  a  p l a s t i c   p l u g ,  

such  as  the  plug  T  in  Figure  6,  which  is  a  p r e f e r r e d   type  of  plug  a t  

p r e sen t   . 

This  plug  T  has  a  po r t ion   17  which  is  compliant   in  c h a r a c t e r   due  t o  

the  p r o v i s i o n   of  s t r i p s   15  connec t ing   i t   i n t e g r a l l y   with  the  plug  T,  t h e  

p o r t i o n   17  being  designed  to  abut  a g a i n s t   the  w a l l - p o r t i o n   6  of  t h e  

box-shaped  e lement .   The  plug  T  has  an  annular   groove  14  into  which  t h e  

edge  of  the  hole  16  is  r ece ived   by  snap  ac t ion   ,  thereby   to  achieve  t h e  

hermet ic   c losu re   of  the  h o l e .  

From  the  above  d e s c r i p t i o n   i t   can  be  a p p r e c i a t e d   tha t   the  p a n e l  

accord ing   to  the  i n v e n t i o n   is  ob ta ined   by  bending  a  metal  sheet   in  such  

a  manner  as  to  ensure  tha t   a l l   the  j u n c t i o n   zones  are  t ho rough ly   s e a l e d  

by  the  a c t i on   i t s e l f   of  the  i n j e c t e d   i n s u l a t i n g   m a t e r i a l .   The  s e a l i n g   i s  

such  tha t   the  panel  is  t o t a l l y   free  from  both  e x t e r n a l   burr  and  zones  

l ack ing   in  i n t e r n a l   p e n e t r a t i o n   so  tha t   e f f i c i e n t   and  c o n s t a n t  

i n s u l a t i n g   e f f e c t   is  ensured  at  a  h ighes t   degree  th roughou t   t h e  

s t r u c t u r e s   u t i l i z i n g   the  panel .   The  f u l l y   sea led   c o n d i t i o n   of  the  p a n e l  

also  ensures   tha t   the  p h y s i c o - c h e m i c a l   p r o p e r t i e s   of  the  i n s u l a t i n g  

m a t e r i a l   and  thus  i t s   o v e r a l l   i n s u l a t i n g   e f f e c t ,   are  m a i n t a i n e d  
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uj-mc.  j.<act  cnat  tne  two  panel  e l e m e n t s  
are  r i g i d l y   locked  t o g e t h e r   m e c h a n i c a l l y   by  the  foamed  m a t e r i a l   e n a b l e s  
the  usual  s e p a r a t e   f a s t e n e r s   used  h i t e r t o   in  f a b r i c a t i n g   or  f i x i n g   such  
panels ,   to  be  d i spensed   with,   which  ensures   tha t   no  passage  may  be 
c rea ted   for  humidi ty  and  a t m o s p h e r i c a l   agents   to  enter   the  panel ,   so 
that  d e g r a d a t i o n   of  the  i n s u l a t i n g   m a t e r i a l   con ta ined   t h e r e i n   i s  
o r e v e n t e d .  

The  fo l lowing   advantages   are  ob ta ined   when  using  the  i n s u l a t e d   and 
sealed  panel  accord ing   to  the  i n v e n t i o n   in  a i r   c o n d i t i o n i n g   and 
process ing  p l a n t s :  

(1)  Improved  thermal   i n s u l a t i o n   s ince  use  is  made  of  an  i n s u l a t i n g  
l a t e r i a l   having  a  minimum  c o e f f i c i e n t   of  c o n d u c t i v i t y ;  

(2)  No  c o n t a m i n a t i o n   is  caused  to  the  a i r   p rocessed   i n s ide   the  p l a n t  
since  the  panel  has  a  smooth  metal  su r f ace   c o n t a c t i n g   the  a i r ;  

(3)  No  d e t e r i o r a t i o n   is  induced  in  the  i n s u l a t i n g   m a t e r i a l   s ince  t h e  
n s u l a t e d   m a t e r i a l   is  enc losed   h e r m e t i c a l l y   on  a l l   s ides   by  the  p a n e l  
-alls  and,  due  to  the  absence  of  screws  or  l ike   f a s t e n i n g   means,  no 
assage   communicating  with  the  e x t e r i o r   is  c r e a t e d ;  

(4)  The  panel  is  l i g h t   in  weight  and  is ,   at  the  same  time,  of  r ugged  
o n s t r u c t i o n   s ince  the  used  i n s u l a t i n g   m a t e r i a l   is  very  l i g h t   but  r i g i d  
n  s t r u c t u r e ;  

(5)  Low  cost  of  the  panel .   The  cost  p r ice   of  t h i s   panel  ( taking  i t s  
e c u l i a r   c h a r a c t e r i s t i c s   into  account)  is  s u b s t a n t i a l l y   the  same  as  t h a t  
f  the  c o n v e n t i o n a l   commercia l ly   a v a i l a b l e   panel  p r o d u c t ;  

(6)  A  permanent ,   mechanical   lock ing   t o g e t h e r   of  the  two  pa r t s   f o r m i n g  
ie  panel  is  ensured ,   while  a  s imu l t aneous   hermet ic   seal   is  p rovided  by 
=tion  of  the  l i q u i d   s e a l a n t   f i l l i n g   the  c a p i l l a r y   l a b y r i n t h   tha t   i s  
' f i ned   between  the  jux taposed   wall  p o r t i o n s   of  the  box-shaped  e l e m e n t  
id  the  c o v e r .  

It  has  to  be  noted  tha t   the  i n s u l a t e d   h e r m e t i c a l l y   c losed  panel  o f  
ie  i n v e n t i o n ,   in  a d d i t i o n   to  being  used  in  a i r   c o n d i t i o n i n g   p l a n t  
p l i c a t i o n s ,   may  also  be  u t i l i z e d ,   as  a  l o n g - l i f e   i n s u l a t i n g   panel ,   i n  
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other   f i e l d s   of  a p p l i c a t i o n ,   for  example  in  bu i l d ing   c o n s t r u c t i o n ,   i n  

publ ic   works  and  in  the  i n d u s t r i a l   f i e l d   in  g e n e r a l .  
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l  b  a  i  a  a  

1.  -  A  h e r m e t i c a l l y   sea led  i n t e r n a l l y   i n s u l a t e d   box - l i ke   p a n e l ,  
c h a r a c t e r i z e d   in  tha t   i t   comprises   a  box-shaped  element  having  edges  
bent  inwardly  to  a  given  p r o f i l e   and  a  cover  having  edges  bent  to  a 
p r o f i l e   mating  the  p r o f i l e   of  the  box-shaped  element ,   said  bent  e d g e s ,  

once  f i t t e d   into  one  ano the r ,   ac t ing   as  f a s t e n i n g   means  between  t h e  

box-shaped  element  and  the  cover  when  a  foamable  p l a s t i c   m a t e r i a l   has  

been  i n j e c t e d   into  the  panel ,   such  tha t   a  one-p iece   i n s u l a t e d   and 

h e r m e t i c a l l y   c losed  panel  is  ob ta ined   wi thout   r ecourse   being  made  to  any 
conven t iona l   f a s t e n i n g   means.  

2.  -  The  panel  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

inwardly  bent  edges  of  the  box-shaped  element  and  the  cover  have 

p r o f i l e s   d e f i n i n g   undercut   p o r t i o n s .  

3.  -  The  panel  according   to  claims  1  and  2,  c h a r a c t e r i z e d   in  tha t   each  

pent  edge  of  the  box-  shaped  element  inc ludes   a  90°  inwardly  b e n t  

port ion,   with  r e spec t   to  a  plane  of  the  element ,   fol lowed  by  a  90° 

lownwardly  bent  p o r t i o n ,   and  the  undercut   po r t i on   is  formed  by  a  f u r t h e r  
)0°  inwardly  bent  po r t ion   fol lowed  by  a  90°  upwardly  bent  p o r t i o n .  

4.  -  The  panel  accord ing   to  claims  1  and  2,  c h a r a c t e r i z e d   in  tha t   each  

>ent  edge  of  the  cover  is  formed  by  a  90°  downwardly  bent  p o r t i o n ,   and 
:he  undercut   po r t i on   is  formed  by  a  90°  inwardly  bent  p o r t i o n .  

5.  -  The  panel  according   to  the  p reced ing   c la ims,   c h a r a c t e r i z e d   i n  
hat  the  j u n c t i o n s   at  the  corners   of  the  box-shaped  element  and  t h e  

over  are  sealed  by  means  of  a  s e a l i n g   compound  or  by  plasma  j e t  
' e l d i n g .  

6.  -  The  panel  according   to  any  p reced ing   claim,  c h a r a c t e r i z e d   in  tha t   ■ 
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une  i n j e c t e d   p i a s t i c   m a t e r i a l   is  a  foaming  po lyu re thane   h a v i n g  
3 p r e f e r a b l y   a  dens i t y   of  35-40  Kg/m  and  a  thermal  c o n d u c t i v i t y   of  0 .016  

-  0.020  K c a l / m . h . ° C .  

7.  -  The  panel  according   to  any  p reced ing   claim,  c h a r a c t e r i z e d   in  t h a t  

the  box-shaped  element  has  at  l e a s t   one  i n j e c t i o n   hole  and  one  a i r  

o u t l e t   hole  provided  t h e r e i n ,   which  holes  are,  in  the  f i n i s h e d   p a n e l ,  
closed  h e r m e t i c a l l y   by  means  of  plugs  p r e f e r a b l y   of  a  type  capable  o f  

snapping  in  p l a c e .  

8.  -  A  method  of  producing  a  h e r m e t i c a l l y   closed  i n t e r n a l l y   i n s u l a t e d  

box- l ike   panel  according   to  the  p reced ing   claims  1  to  7,  c h a r a c t e r i z e d  

in  tha t   i t   c o m p r i s e s :  

-  bending  the  edges  of  the  box-shaped  element  f i r s t   inwardly  at  90° 

and  then  downwardly  at  90°  and  subsequen t ly   forming  an  open- top  u n d e r c u t  

=nd  p o r t i o n ;  

-  bending  the  edges  of  the  cover  at  90°  downwardly  and  then  fo rming  

i  mating  undercut   po r t ion   designed  to  f i t   into  said  end  undercut   p o r t i o n  
pf  the  box-shaped  e l e m e n t ;  

-  p rov id ing   the  box-shaped  element  with  an  a i r   o u t l e t   opening  and  an 

In j ec t i on   o p e n i n g ;  

-  mounting  the  cover  to  the  box-shaped  element  such  tha t   the  u n d e r c u t  

port ions  in  the  cover  f i t   into  the  undercut   p o r t i o n s   in  the  b o x - s h a p e d  

element,  thereby  to  form  a  closed  p a n e l ;  

-  i n j e c t i n g   into  the  thus  formed  panel  a  p l a s t i c   m a t e r i a l   capable  o f  

roaming  "in  s i t u " ;  

-  h e r m e t i c a l l y   c los ing   the  a i r   o u t l e t   and  i n j e c t i o n   openings  in  t h e  

panel  a l lowing  for  the  p l a s t i c   foamable  m a t e r i a l   to  polymerize   i n s i d e  

:he  panel  to  form  the  i n s u l a t i o n   t h e r e i n .  

9.  -  The  method  according  to  claim  8,  c h a r a c t e r i z e d   in  tha t   the  s t e p  
>f  i n j e c t i n g   into  the  panel  a  p l a s t i c   m a t e r i a l   capable  of  foaming  " i n  
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_lo  i -m i i cu   urn.  under  tne  ac t ion   ot  a  p r e s s .  

10.  -  The  method  accord ing   to  claims  8  and  9,  c h a r a c t e r i z e d   in  t h a t  
the  open- top   end  undercut   p o r t i o n   in  the  box-shaped  element  is  o b t a i n e d  

by  each  edge  t h e r e o f   being  f u r t h e r   bent  at  90°  inwardly  and  then  a g a i n  
at  90°  upwardly,   whereby  an  open- top  U-shaped  channel  is  fo rmed .  

11.  -  The  method  accord ing   to  claims  8  and  9,  c h a r a c t e r i z e d   in  t h a t  
the  end  undercut   po r t i on   in  the  cover  is  formed  by  having  each  edge 
thereof   f u r t h e r   bent  at  90°  i n w a r d l y .  

12.  -  The  method  accord ing   to  any  one  of  the  p reced ing   claims  8  to  11, 
c h a r a c t e r i z e d   in  t ha t ,   before  i n j e c t i n g   into  the  panel  a  p l a s t i c  
n a t e r i a l   capable  of  foaming  "in  s i t u " ,   the  j u n c t i o n s   at  the  corners   o f  
:he  box-shaped  element  and  the  cover  are  sealed  by  means  of  a  s e a l i n g  
compound,  or  by  previous   i n j e c t i o n   of  said  foamable  p l a s t i c   m a t e r i a l ,   o r  

py  plasma  jet   w e l d i n g .  

13.  -  The  method  according   to  any  one  of  the  claims  8  to  12, 
: h a r a c t e r i z e d   in  tha t   the  i n j e c t e d   p l a s t i c   m a t e r i a l   is  a  foamed 

r i g id - t ype   p o l y u r e t h a n e   having  p r e f e r r e d   d e n s i t y   of  35  -  40  Kg/m3  and 
r e f e r r e d   thermal   c o n d u c t i v i t y   of  0.016  -  0.020  K c a l / m . h . ° C .  

14.  -  The  method  according   to  claim  8,  c h a r a c t e r i z e d   in  tha t   the  s t e p  
>f  h e r m e t i c a l l y   c los ing   the  a i r   o u t l e t   and  i n j e c t i o n   openings  in  t h e  
.anel  is  performed  by  the  aid  of  plugs  made  of  a  compliant   m a t e r i a l  

apable  of  snap  a c t i o n .  

15.  -  A  panel  according   to  claims  1  to  7  ob ta ined   by  the  method 

ccording  to  claims  8  to  14,  in tended   to  be  used  as  a  cover ing  e l e m e n t  

or  a i r   c o n d i t i o n i n g   and  p r o c e s s i n g   p l a n t s .  
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