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©  Heat  transfer  plate  having  a  gasket  groove  and  method  of  forming  such  a  groove. 

©  In  heat  transfer  apparatus  of  the  plate  type,  gaskets 
around  the  plates  are  normally  elastomeric  gaskets  fixed  by 
adhesive  ihto  pressed  recesses  in  the  plates.  These  gaskets 
are  expensive  and  the  technique  of  fixing  and  replacing  them 
is  time  consuming.  In  accordance  with  the  present  invention, 
a  pressed  groove  2  in  a  plate  1  is  filled  with  a  body  4  of  plastics 
material  having  the  capacity  of  adherence  to  the  metal  of  the 
plate  1  .  This  body  9  of  plastics  material  is  then  formed  with  an 
accurate  groove  10  to  receive  and  mechanically  retain  a  seal 
11. 

The  groove  1  0  and  gasket  1  1  may  be  duplicated  to  form  a 
double  seal. 
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I n   heat  transfer  apparatus  of  the  plate  type,  gaskets 
around  the  plates  are  normally  elastomeric  gaskets  fixed  by 
adhesive  into  pressed  recesses  in  the  plates.  These  gaskets 
are  expensive  and  the  technique  of  fixing  and  replacing  them 
is  time  consuming.  In  accordance  with  the  present  invention, 
a  pressed  groove  2  in  a  plate  1  is  filled  with  a  body  4  of  plastics 
material  having  the  capacity  of  adherence  to  the  metal  of  the 
plate  1.  This  body  9  of  plastics  material  is then  formed  with  an 
accurate  groove  10  to  receive  and  mechanically  retain  a  seal 
11. 

The  groove  10  and  gasket  11  may  be  duplicated  to  form  a 
double  seal. 



This  i nven t ion   r e l a t e s  t o   the  gaske t ing   of  p la te   heat  t r a n s f e r  

a p p a r a t u s .  

A  p l a t e   heat  t r a n s f e r   a p p a r a t u s ,   i . e .   e i t h e r   a  p la te   heat  e x c h a n g e r  

or  a  p la te   e v a p o r a t o r ,   c o n s i s t s   of  a  s e r i e s   of  p l a t e s   a r r a n g e d  

spaced  f a c e - t o - f a c e   r e l a t i o n s h i p   to  form  flow  spaces  be tween  

the  p l a t e s .   The  boundar ies   of  the  flow  spaces  are  formed  and 

sealed  by  gaske t s   which  are  normally  mounted  in  grooves  p r e s s e d  

into  the  p l a t e s .   The  gaskets   are  normally  of  a  rubber  or  r u b b e r - l i k e  

mate r ia l   and  are  r e t a i n e d   in  t h e i r   r e s p e c t i v e   grooves  by  a d h e s i v e .  

The  i n i t i a l   mounting  of  the  gaske ts   in  the  grooves  is  a  f a i r l y  

time  consuming  process   invo lv ing   sur face   p r e p a r a t i o n ,   a p p l i c a t i o n  

of  adhes ive ,   l o c a t i o n   of  the  gaske t   in  the  groove  and  p r o b a b l y  

cur ing  of  the  adhes ive .   When  the  gasket   needs  to  be  r e p l a c e d ,  

the  old  gasket   has  to  be  s t r i p p e d   out,  the  metal  surface   c l e a n e d  

of  old  adhes ive   and  then  the  new  gasket   has  to  be  mounted  w i t h  

all  tha t   e n t a i l s .  

I f ,   i n s t ead   of  being  p ressed ,   the  gasket   r e ce s se s   were  p r e c i s i o n  

machined  g rooves ,   the  sea l ing   could  be  more  eas i ly   o b t a i n e d  

by  using  preformed  0 - r i ng ,   l i p   or  other   s imi l a r   seals   which 

would  be  a  c lose   mechanical  f i t   in  the  grooves  and  would  t h e r e f o r e  

not  need  to  be  r e t a i n e d   by  adhes ive .   However,  when  using  t h e  

usual  metal  t h i c k n e s s   (e .g .   0.7mm)  of  p la te   heat  t r a n s f e r   a p p a r a t u s ,  

p r e c i s i o n   machining  of  grooves  is  not  p r a c t i c a b l e   and  for  many 



years   the  use  of  adhes ive   has  been  the  normal  p r a c t i c e   in  t h e  

i n d u s t r y .  

According  to  the  p r e s e n t   i nven t ion   there   is  provided  a  h e a t  

. t r a n s f e r   p l a t e   having  a  p ressed   gasket   groove  which  is  at  l e a s t  

p a r t i a l l y   f i l l e d   with  a  p l a s t i c s   ma te r i a l   which  adheres   t o  

the  p la te   metal  and  which  is  formed  with  an  a c c u r a t e   g roove  

adapted  to  r e c e i v e ,   or  r e c e i v i n g ,   a  preformed  seal  of  0 - r i n g ,  

l i p   or  o ther   a p p r o p r i a t e   t y p e .  

According  to  a  second  a spec t   of  the  i n v e n t i o n ,   t he re   is  p r o v i d e d  

a  method  of  forming  an  a c c u r a t e l y   p r o f i l e d   gaske t   recess   i n  

a  pressed  metal  p l a t e   compris ing  the  s teps  of  forming  a  p r e s s e d  

recess   in  the  metal  p l a t e ,   at  l e a s t   p a r t i a l l y   f i l l i n g   t h e  

pressed   recess   with  a  p l a s t i c s   mate r ia l   which  adheres   to  t h e  

metal  of  the  p l a t e ,   and  a c c u r a t e l y   forming  a  gaske t   r e c e s s  

in  the  p l a s t i c s   m a t e r i a l  

The  gasket   recess   may  be  formed  by  moulding  or  by  m a c h i n i n g  

the  p l a s t i c s   m a t e r i a l .  

By  using  an  i n t e r m e d i a t e   f i l l i n g   of  p l a s t i c s   mate r ia l   p e r m a n e n t l y  

a t t a ched   to  the  p l a t e   meta l ,   no  adhesive   is  r e q u i r e d   to  a t t a c h  

the  sea l ing   ga ske t ,   conven t iona l   commercial ly   a v a i l a b l e   g a s k e t  

forms  may  be  used,  the  gaske t   load ing   may  be  reduced ,   which  

leads   to  e a s i e r   t i g h t e n i n g   of  the  frame  of  the  heat   t r a n s f e r  

a p p a r a t u s ,   the  a p p l i c a t i o n   of  the  gasket   can  be  automated  more 



e a s i l y   and  the  r ep l acemen t   of  gaske t s   is  f a c i l i t a t e d .  

The  inven t ion   will  be  f u r t h e r   de sc r ibed   with  r e f e r e n c e   to  t h e  

accompanying  drawings ,   in  w h i c h  :  

Figure  1  is  an  e l e v a t i o n   of  a  form  of  heat   exchanger  p la te   in  

accordance  with  a  form  of  the  p re sen t   i nven t ion   and  having  a 

double  seal  g a s k e t ;  

Figure  2  is  a  s e c t i o n   on  the  l i n e   I I - I I   of  Figure  1;  and 

Figures   3  and  4  are  each  diagrammatic   s e c t i o n s   s imi l a r   to  F i g u r e  

1  showing  a  form  of  s i n g l e   seal  appl ied   according  to  the  t e c h n i q u e s  

of  the  p r e sen t   i n v e n t i o n .  

Turning  f i r s t   to  Figure  1,  a  heat  exchanger  p la te   is  i l l u s t r a t e d .  

at  1  and  as  having  four  corner   ports   2,  3,  4  and  5.  The  l i n e  

of  a  pe r iphera l   g a s k e t ,   of  double  seal  form  is  i n d i c a t e d   at  6 ,  

and  i t   will  be  noted  tha t   the  corner   por ts   4  and  5  also  have 

p o r t  g a s k e t s   7,  also  of  double  seal  n a t u r e .  

Figures  2  to  4  each  show  a  por t ion   of  the  heat  exchanger  p l a t e  

1  as  being  provided  with  a  pressed   in  gasket   recess   8. 

In  order  tha t   t h i s   recess   8  may  be  conver ted   to  a  form  s u f f i c i e n t l y  

accura te   for  a  preformed  seal  6,  i t   is  f i l l e d   with  a  p l a s t i c s  

mater ia l   4  which  has  the  p roper ty   of  adher ing  to  the  metal  o f  



the  p l a t e   1 and  which  is  formed,  e i t h e r   by  p r e s s u r e   mou ld ing  

or  by  machining,   or  a  combinat ion   of  both,  with  an  a c c u r a t e l y  

formed  r ecess   10  to  r e c e i v e   the  s e a l .  

The  p l a s t i c s   mate r ia l   may  for  i n s t a n c e   be  t h a t   sold  as  ' k e e b u s h '  

or  ' k e e g l a s s ' .   These  mate r ia l   h a v e   the  proper ty   of  a d h e r i n g  

to  the  p l a t e   meta l ,   are  as  f l e x i b l e   as  the  p la te   p r e s s ing   and 

will  w i ths t and   a t t ack   from  a  wide  range  of  chemicals   over  a  wide 

range  of  t e m p e r a t u r e s .   In  a d d i t i o n ,   these  m a t e r i a l s   are  h a r d  

and  machinable .   The  p l a s t i c s   ma te r i a l   is  mixed  and  p o s i t i o n e d  

in  the  groove  2  and  can  be  moulded  under  p r e s su re   so  as  s i m u l t a n e o u s l y  

to  f ix   i t   in  the  rubber   groove  and  to  form  a  s u i t a b l y   p r o f i l e d  

r ecess   10,  for  the  sea l .   A l t e r n a t i v e l y ,   the  p l a s t i c s   m a t e r i a l  

can  be  roughly  s c u l p t u r e d   and,  when  cured,   machined  to  form  t h e  

f inal   shape  of  the  r ecess   10. 

In  Figure  3  the  seal  is  shown  in  the  form  of  a  s i ng l e   0  r i n g  

seal  12. 

In  Figure  4,  the  0 - r i ng   seal  12  is  shown  as  being  r ep l aced   by  

a  1 ip  seal  13.  

In  accordance   with  a  p r e f e r r e d   form  of  the  p r e s e n t   i n v e n t i o n ,  

Figure   2  shows  a  c o n s t r u c t i o n   in  which  the  f i l l i n g   9  is  formed 

with  a  pair   of  such  r e c e s s e s   10,  each  of  which  is  shown  as  r e c e i v i n g  

an  0 - r ing   seal  11  to  form  the  double  seal .   The  c o n f i g u r a t i o n s  

of  the  port   ga ske t s   7  may  be  s i m i l a r .  



It  will  be  a p p r e c i a t e d   tha t   when  dea l ing   with  hazardous  f l u i d s ,  

a  seal  of  t h i s   nature  is  b e n e f i c i a l ,   e s p e c i a l l y   if  the  space  

between  them  is  monitored  for  l eakage   of  the  hazardous  f l u i d  

so  tha t   t h i s   leakge  is  d e t e c t e d   before   the  hazardous  f l u id   l e a k s  

passed  the  second  seal  into  the  ambient  a tmosphere .   For  t h i s  

purpose ,   the  space  between  the  two  seals   11  may  have  an  a p p r o p r i a t e  

f l u i d   pumped  through  i t   and  in  c i r c u i t   with  a  d e t e c t o r   to  d e t e c t  

the  presence  of  the  hazardous  f l u id   in  the  d i l u e n t .   S u i t a b l e  

m i c r o - b o r e   piping  may  be  used  to  make  the  c o n n e c t i o n s .  

Various  m o d i f i c a t i o n s   may  be  made  within  the  scope  of  the  i n v e n t i o n .  

Thus,  a l though  the  grooves  10  of  Figure  2  are  shown  as  r e c e i v i n g  

0 - r i n g   s e a l s ,   1 ip  or  o ther   seal  c o u l d   be  used  i n s t e a d .  



1.  A  heat  t r a n s f e r   p l a t e   having  a  p ressed   groove,   c h a r a c t e r i s e d  

in  t ha t   the  said  pressed   groove  is  at   l e a s t   p a r t i a l l y   f i l l e d  

with  a  p l a s t i c s   mate r ia l   which  adheres   to  the  p la te   metal  and 

. which  is  formed  with  an  accu ra t e   recess   adapted  to  r e c e i v e ,  

or  r e c e i v i n g ,   a  preformed  seal  of  0 - r i n g ,   l i p   or  other   a p p r o p r i a t e  

t y p e .  

2.  A  heat  t r a n s f e r   p l a t e   as  claimed  in  claim  1,  c h a r a c t e r i s e d  

in  tha t   the  p l a s t i c s   mater ia l   is  formed  with  two  or  more  a c c u r a t e  

recesses   to  r e c e i v e   sea ls   so  as  to  provide  a  double  or  m u l t i f o l d  

seal  between  the  flow  spaces  and  the  a m b i e n t .  

3.  A  heat   t r a n s f e r   p l a t e   as  claimed  in  claim  2,  c h a r a c t e r i s e d  

in  tha t   the  space  between  the  gaskets   of  the  double  seal  i s  

monitored  for  l e a k i n g   f l u i d .  

4.  A  heat  t r a n s f e r   p l a t e   as  claimed  in  claim  3,  c h a r a c t e r i s e d  

in  tha t   the  mon i to r ing   is  achieved  by  c i r c u l a t i n g   a  gas  o r  

l i q u i d   through  the  s p a c e .  

5.  A method  of  forming  an  a c c u r a t e l y   p r o f i l e d   gaske t   r e c e s s  

in  a  pressed  metal  p l a t e ,   c h a r a c t e r i s e d   by  compris ing  the  s t e p s  

of  forming  a  p ressed   groove  in  the  metal  p l a t e ,   a t  l e a s t   p a r t i a l l y  

f i l l i n g   the  p ressed   groove  with  a  p l a s t i c s   mate r ia l   which  a d h e r e s  

to  the  metal  of  the  p l a t e , a n d   a c c u r a t e l y   forming  a  gasket   r e c e s s  

in  the  p l a s t i c s   m a t e r i a l .  



6.  A  method  as  claimed  in  claim  5,  c h a r a c t e r i s e d   in  t h a t  

two  or  more  p a r a l l e l   gaske t   r eces ses   are  formed  in  the  p l a s t i c s  

m a t e r i a l .  

7.  A  method  as  claimed  in  claim  5  or  6,  c h a r a c t e r i s e d   in  

t h a t   the  or  each  gaske t   recess   is  formed  by  moulding  the  p l a s t i c s  

m a t e r i a l .  

8.  A  method  as  claimed  in  claim  5  or  6,  c h a r a c t e r i s e d   in 

t h a t   the  or  each  gaske t   recess   is  formed  by  machining  the  p l a s t i c s  

m a t e r i a l .  
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