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©  Heat  recovering  system. 
A  heat  recovering  system  comprising  at  least  one  heat 

accumulator  in  the  shape  of  a  comparatively  elongated  pack 
of  heat absorbing  plates  between  which  there  are  formed  flow 
channels  for the  inlet  and  exhaust  air and  wherein  the  airflow 
direction  through  the  heat  absorbing  pack  is  periodically 
reversed. 

The  inlet  air  channels  and  the  exhaust  air  channels  are 
hermetically  sealed  off  from  each  other,  whereby  the  inlet  air 
and  exhaust  air  care  caused  to  flow  in  different  channels  and 
the  heat  is  transferred  from  one  side  of  the  partition  between 
the  channels.  is  stored  in  the  partition  and  is  finally  emitted 
from  the  other  side  of  the  partition. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  h e a t   r e c o v e r i n g  

s y s t e m   of  t h e   k i n d   w h i c h   c o m p r i s e s   a t   l e a s t   one   c o m p a r a -  
t i v e l y   e l o n g a t e d   pack   of  h e a t   a b s o r b i n g   p l a t e s   b e t w e e n  

w h i c h   t h e r e   a r e   f o r m e d   f l ow  c h a n n e l s   f o r   t h e   i n l e t   a n d  

e x h a u s t   a i r   and  w h e r e i n   t he   a i r   f l o w   d i r e c t i o n   t h r o u g h  

t h e   h e a t   a b s o r b i n g   pack  i s   p e r i o d i c a l l y   r e v e r s e d .  

The  c o m m e r c i a l l y   a v a i l a b l e   r e g e n e r a t i v e   h e a t   r e -  

c o v e r i n g   s y s t e m s   a r e   d i s t i g n u i s h e d   by  a  h i g h   e f f i c i e n c y  

as  c o m p a r e d   to   t h e   r e c u p e r a t i v e   h e a t   r e c o v e r i n g   s y s t e m s .  

H o w e v e r ,   in  c e r t a i n   of  t he   known  r e g e n e r a t i v e   s y s t e m s  

t h e r e   i s   a l w a y s   o b t a i n e d   a  c e r t a i n   p e r c e n t a g e   of  r e t u r n  

a i r   w h i c h   i s   a  g r e a t   d r a w b a c k   i f   t h e   a i r   i s  p o l l u t e d   b y  

e v i l s m e l l i n g   g a s e s   or  i s   i n f e c t e d ,   s u c h   as  a t   h o s p i t a l s  

or  o p e r a t i n g - r o o m s .   Such  r e t u r n   a i r   i s   e n t i r e l y   u n a c c e p t -  
a b l e   i f   p o i s o n o u s   g a s e s   a r e   c o n c e r n e d .  

A n o t h e r   t y p e   of  r e g e n e r a t i v e   r e c o v e r i n g   s y s t e m s  

o p e r a t e s   w i t h   a  f l u s h i n g   c y c l e   w h e r e b y   t h e   r e t u r n   a i r  

a m o u n t   may  be  k e p t   p r a c t i c a l l y   c l o s e   to   z e r o .   H o w e v e r ,  

a l s o   in  t h a t   c a s e   t h e   f a c t   r e m a i n s   t h a t   t h e   s u r f a c e s  

w h i c h   a r e   s e q u e n t i a l l y   s w e p t   by  i n l e t   and  e x h a u s t   a i r  

a r e   g r a d u a l l y   c o n t a m i n a t e d   by  d e p o s i t s ,   s u c h   as  f a t s ,  

d r i p s   f r o m   s p r a y   p a i n t i n g ,   o i l   r e s i d u e s   and  o t h e r   t y p e s  

of  c o n t a m i n a t i o n   t h a t   may  be  p r e s e n t   in  t h e   e x h a u s t   a i r .  

As  n o r m a l   room  a i r   i s   c o o l e d   a t   h e a t i n g   of  t h e   h e a t  

a c c u m u l a t i n g   p a r t s   t h e r e   o c c u r s ,   in  m o s t   c a s e s ,   a  t h i n  

d e p o s i t i o n   of   m o i s t u r e   a t   t h e   h e a t   a b s o r b i n g   s u r f a c e s .  

When  t h e   a i r   f l o w   r e v e r s e s   t h i s   m o i s t u r e   d e p o s i t i o n   i s  

e v a p o r a t e d   and  i s   r e t u r n e d   w i t h   t h e   i n l e t   a i r   to   t h e   v e n -  

t i l a t e d   s p a c e .   T h e n ,   i f   t h e   g a s e s   w h i c h   c o n t a m i n a t e   t h e  

e x h a u s t   a i r   a r e   s u f f i c i e n t l y   s o l u b l e   in  w a t e r ,   t h e r e   may  

o c c u r   a  r e t u r n   of  t h e s e   g a s e s   to   t h e   i n l e t   a i r   as  t h e  

r e t u r n i n g   a i r   f l ow  e v a p o r a t e s   t h e   m o i s t u r e   d e p o s i t i o n   a t  

t h e   h e a t   a b s o r b i n g   and  h e a t   e m i t t i n g   s u r f a c e s .  

In  a  s i m i l a r   m a n n e r   b a c t e r i a   and  v i r u s   may  be  t r a n s -  

f e r r e d   f r o m   t h e   e x h a u s t   a i r   to  t h e   i n l e t   a i r ,   and  t h e r e  

a l s o   e x i s t s   a  r i s k   f o r   e n r i c h m e n t   of  b a c t e r i a ,   v i r u s   a n d  

b e y o n d   a l l   s p o r e s   f rom  s u c h   o r g a n i s m s   a t   t h e   h e a t   a b s o r b i n g  

s u r f a c e s .  



In  homes  and  o t h e r   l o c a l i t i e s   w h e r e   p e o p l e   k e e p  

v e n t i l a t i o n   i s   r e c o m m e n d e d   to   r e d u c e   t h e   r i s k   f o r   r a d i a t i o n  

f rom  r a d o n   gas   a m o n g s t   o t h e r s .   I t   h a s   b e e n   s u g g e s t e d   a l t h o u g h  
n o t   p r o v e n   as  y e t   t h a t   a l s o   r a d o n   gas   s h o u l d   d i s s o l v e   i n  

t h e   a b o v e   m e n t i o n e d   m o i s t u r e   f i l m s   and  t h u s   a t   l e a s t  

p a r t i a l l y   be  r e t u r n e d   w i t h   t h e   i n l e t   a i r .   T h i s   p r o b l e m   i s  

now  e x a m i n e d   v e r y   s e r i o u s l y .  

A n o t h e r   p r o b l e m   of   t h e   r e g e n e r a t i v e   s y s t e m s   i s   t h a t  

t h e y   h a v e   to   be  i n s t a l l e d   h i g h   up  in   c o o l   a t t i c   s p a c e s  
to   e n s u r e   a  s u f f i c i e n t l y   s m a l l   a i r   v o l u m e   t h a t   r e t u r n s  

as  t h e   a i r   f l o w   in   t h e   s y s t e m   i s   r e v e r s e d ,   and  t h u s   a  

l o w e s t   p o s s i b l e   p e r c e n t a g e   of   r e t u r n i n g   a i r .   To  p r e s e r v e  

t h e i r   h i g h   e f f i c i e n c y   b o t h   t h e   a g g r e g a t e s   and  t h e   d u c t i n g  

h a v e   to  be  p r o v i d e d   w i t h   an  e x p e n s i v e   i n s u l a t i o n   w h i c h ,  

f u r t h e r m o r e ,   makes   t h e   a g g r e g a t e s   l e s s   a c c e s s i b l e   f o r  

m a i n t e n a n c e ,   c l e a n i n g   and   r e p a i r .   In  many  c a s e s   t h i s  

i n s u l a t i o n   may  c o s t   a l m o s t   j u s t   as  much  as  t h e   a g g r e g a t e  

i t s e l f .   F u r t h e r ,   e v e n   w i t h   a  r e a s o n a b l e   good  i n s u l a t i o n ,  

t h e   d i s p o s i t i o n . o f   t h e   a g g r e g a t e   and  t h e   r e q u i r e d   a i r   d u c t s  

in  t h e   c o o l   a t t i c   s p a c e s   r e s u l t s   in   u n n e c e s s a r y   l o s s e s   w h i c h  

c a u s e   b o t h   an  i n c r e a s e d   e n e r g y   c o n s u m p t i o n   and  d i s c o m f o r t  

b e c a u s e   t h e   i n l e t  a i r   i s  f e l t   as  a  d r a u g h t   i f   i t   has   t o o  

a  low  t e m p e r a t u r e   due   t o   t h e   j u s t   m e n t i o n e d   l o s s e s .  

A  c o n s e q u e n c e   of   w h a t   h a s   b e e n   m e n t i o n e d   a b o v e   i s  

a l s o   t h a t   i t   i s   n o r m a l l y   n o t   d e s i r a b l e   to   c o n n e c t   t h e   s t o v e  

hood   to  a  r e g e n e r a t i v e   a g g r e g a t e   b e c a u s e   of  t h e   r i s k   o f  

t r a n s f e r r i n g   s m e l l s   of  c o o k i n g   t o   o t h e r   p a r t s   of  t h e   h o m e .  

T h i s   p r o b l e m   i s   e v e n   more   p r o n o u n c e d   in   h o u s e s   f o r   s e v e r a l  

f a m i l i e s   and  o f f i c i a l   s p a c e s .   T h e r e f o r e ,   two  d i f f e r e n t  

v e n t i l a t i o n   s y s t e m s   a r e   r e q u i r e d ,   v i z .   one  f o r   g e n e r a l  

v e n t i l a t i o n   and  one  f o r   k i t c h e n   e x h a u s t .  

One  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   h a s   b e e n   to   p r o v i d e  

a  h e a t   r e c o v e r i n g   s y s t e m   w h i c h   c o m b i n e s   t h e   a d v a n t a g e s   a n d  

e l i m i n a t e s   t h e   d r a w b a c k s   of  t h e   r e c u p e r a t i v e   and  r e g e n e r a t i v e  

r e c o v e r i n g   s y s t e m s .  

To  t h e   j u s t   m e n t i o n e d   e n d ,   a c c o r d i n g   to   t h e   i n v e n t i o n  

t h e   i n l e t   a i r   c h a n n e l s   a n d   t h e   e x h a u s t   a i r   c h a n n e l s   a r e  

h e r m e t i c a l l y   s e a l e d   o f f   f r o m   e a c h   o t h e r .  



T h u s ,   t h e   e x h a u s t   a i r   and  t h e   i n l e t   a i r   a r e   c a u s e d   to  f l o w  

in  d i f f e r e n t   c h a n n e l s   and  t h e   h e a t   i s   t r a n s f e r r e d   f rom  one  s i d e  

of  t h e   p a r t i t i o n   b e t w e e n   t h e   c h a n n e l s ,   i s   s t o r e d   in  t h e   p a r t i -  

t i o n   and  i s   f i n a l l y   e m i t t e d   f r o m   t h e   o t h e r   s i d e   of  t h e   p a r t i t i o n .  

The  p a r t i t i o n s   b e t w e e n   t h e   f l o w s ,   w h i c h   a r e   a i r   or  g a s t i g h t  

s e a l e d   f rom  e a c h   o t h e r ,   a r e   u s e d   as  h e a t   a b s o r b i n g   e l e m e n t s   i n  

one  or  more   h e a t   a c c u m u l a t o r s   a t   t h e   same  t i m e   as  s i m i l a r   p a r -  
t i t i o n s  o f   one  or  more   o t h e r   h e a t   a c c u m u l a t o r s   a r e   u s e d   as  h e a t  

e m i t t i n g   e l e m e n t s .   The  f u n c t i o n   of  t h e   h e a t   a b s o r b i n g   and  h e a t  

e m i t t i n g   a c c u m u l a t o r s   i s   s h i f t e d   a f t e r   a r e   s u i t a b l e   p e r i o d   o f  

t i m e .   Of  c o u r s e ,   t h e   a c t u a l   l e n g t h   of   t h a t   p e r i o d   i s   c h o s e n  

in  s u c h   a  m a n n e r   t h a t   o p t i m u m   e f f i c i e n c y   and  and  economy  a r e  

o b t a i n e d .  

Wi th   a  c o n s t r u c t i o n   of  t h e   a b o v e   m e n t i o n e d   c l a s s   i t   s h o u l d  

be  p o s s i b l e   to   a c h i e v e   a l m o s t   t h e   same  h i g h   e f f i c i e n c y   as  w i t h  

t h e   p r e v i o u s l y   known  r e g e r n e r a t i v e   h e a t   e x c h a n g e r s   a t   t h e   s a m e  

t i m e   as  t h e   a b o v e   m e n t i o n e d   d r a w b a c k s   a r e   e l i m i n a t e d ,   w h i c h  

d r a w b a c k s   a r e   c a u s e d   by  t h e   u s e   of  common  c h a n n e l s   and  s w e p t s  

s u r f a c e s   f o r   t h e   i n l e t   and  e x h a u s t   a i r   and  gas   f l o w s   and  in   t h a t  

a  p a r t   of   t h e   e x h a u s t   gas   i s   r e t u r n e d   w i t h   t h e   r e v e r s e d   v o l u m e .  

T h u s ,   an  a g g r e g a t e   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   m a y  
be  p l a c e d   a t   any  l o c a t i o n   w i t h i n   a  b u i l d i n g .   The  v o l u m e   a n d  

l e n g t h   of  t he   i n l e t   and  e x h a u s t   d u c t s   h a v e   no  i n f l u e n c e   on  t h e  

f u n c t i o n .   The  d u c t s   as  w e l l   as  t h e   a g g r e g a t e   a r e   p r e f e r a b l y  

i n s t a l l e d   in  h e a t e d   r e a d i l y   a c c e s s i b l e   s p a c e s   w h e r e b y   t h e   d u c t  

l o s s e s   a r e   r e d u c e d   down  to  a  m i n i m u m .  

The  k i t h e n   a i r   f r om  homes  may  be  t a k e n   c a r e   of  in   t h e  

a g g r e g a t e ,   p r o v i d e d   i t   i s   r e a s o n a b l y   f i l t e r e d   f rom  f a t s   t h a t  

w o u l d   o t h e r w i s e   c o n t a m i n a t e   t h e   d u c t s   and  t h e   a g g r e g a t e   a n d  

r e d u c e   t h e   e f f i c i e n c y .   A i r   f rom  t o i l e t s   and  o t h e r   s a n i t a r y  

s p a c e s   may  s i m i l a r l y   be  t a k e n   c a r e   of  w i t h o u t   r i s k   f o r   t r a n s f e r  

of  e v i l   s m e l l .  

The  a g g r e g a t e   may  a d v a n t a g e o u s l y   be  u s e d   in  h o s p i t a l s   a n d  

o p e r a t i o n   rooms  in  as  much  as  t h e   i n l e t   and  e x h a u s t   f l o w s   p a s s  

h e r m e t i c a l l y   s e a l e d   o f f   f r om  e a c h   o t h e r .   F u r t h e r ,   t h e   a g g r e g a t e  

may  be  u s e d   f o r   i n s t a n c e   in  c o n n e c t i o n   w i t h   s p r a y   p a i n t i n g  

p r o v i d e d   t h a t   one  a l s o   h e r e   w o r k s   w i t h   a  r e a s o n a b l e   c l e a n i n g   o f  

t h e   gas   to  p r e v e n t   c l o g g i n g .   The  a g g r e g a t e   i s   a l s o   u s e f u l   i n  



t h e   c h e m i c a l   i n d u s t r y   w h e r e   one  o f t e n   w o r k s   w i t h   e x h a u s t i o n   o f  

a i r   w h i c h   i s   c o n t a m i n a t e d   by  p o i s o n o u s   g a s e s .   S t i l l   f u r t h e r ,  

t h e   a g g r e g a t e   e l i m i n a t e s   a l l   r i s k s   f o r   r e t u r n   of   r a d o n   gas   w i t h  

r e t u r n e d   a i r .  

The  i n v e n t i o n   w i l l   be  d i s c l o s e d   in   more   d e t a i l s   b e l o w   w i t h  

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n   p r e f e r r e d   e m b o d i -  

m e n t s   a r e   s h o w n .  

FIG.   1  i l l u s t r a t e s   one  e m b o d i m e n t   of   an  a g g r e g a t e   a c c o r d i n g  

to  t h e   i n v e n t i o n   in   s i d e   v i e w ;  

FIG.   2  i s   a  f r o n t   v i e w   of  t h e   a g g r e g a t e   of  FIG.   1 ;  

FIG.   3  and  4  a r e   a  s i d e   v i e w   and  a  f r o n t   v i e w ,   r e s p e c t i v e l  

of  a  s e c o n d   e m b o d i m e n t   of  t h e   a g g r e g a t e   a c c o r d i n g   to   t h e   i n v e n t i  

F I G S .  5 ,   6,  7,  and  8,  r e s p e c t i v e l y ,   i l l u s t r a t e   d i a g r a m m a t i c  

a l l y   a  t h i r d   e m b o d i m e n t   of  t h e   a g g r e g a t e   a c c o r d i n g   to   t h e   i n v e n 1  
t i o n   in   f o u r   d i f f e r e n t   o p e r a t i o n a l   s t a g e s .  

The  a g g r e g a t e   as  shown  in   F IGS.   1  and  2  c o m p r i s e s   an  e x h a u s  

fan   10  and  an  i n l e t   f a n   11  and  two  h e a t   a c c u m u l a t o r s   12  and  1 3 .  

Each  one   of  t h e s e   a c c u m u l a t o r s   c o m p r i s e s   a  p a c k   of  p l a t e s   w h i c h :  

a re   d i s p o s e d   in   s u c h   a  m a n n e r   t h a t   f l o w   c h a n n e l s   a r e   f o r m e d  

b e t w e e n   a d j a c e n t   p l a t e s ,   and  s e a l i n g   s t r i p s   a r e   i n t e r p o s e d   b e t w e  

t h e   p l a t e s   in   s u c h   a  m a n n e r   t h a t   i n d i v i d u a l   f l o w   c h a n n e l s   f o r  

i n l e t   a i r   and  e x h a u s t   a i r   a r e   f o r m e d   w h i c h   c h a n n e l s   a r e   h e r -  

m e t i c a l l y   s e a l e d   o f f   f r om  e a c h   o t h e r .   The  e x h a u s t   a i r   i s   s u c k e d  

in  t h r o u g h   t h e   o p e n i n g   and  i s   b l o w n   by  t h e   f a n   10  t h r o u g h   t h e  

a c c u m u l a t o r   13  and   o u t   in   t h e   a m b i e n t   a i r   t h r o u g h   t h e   o p e n i n g   15 

The  e x h a u s t   a i r   f l o w s   t h r o u g h . t h e   a c c u m u l a t o r   13  as  l o n g   as  t h e  

f l a p   v a l v e   16  i s   in   i t s   l e f t   hand   p o s i t i o n   as  shown  in   FIG.   2 .  

A f t e r   a  s u i t a b l e  p e r i o d   of  t i m e ,   e . g .   one  m i n u t e ,   t h e   v a l v e   16 

i s   s h i f t e d   to   i t s   r i g h t  h a n d   p o s i t i o n   ( shown  in   d a s h e d   l i n e s   i n  

FIG.  2 ) ,   and  t h e   e x h a u s t   a i r   i s   t h e n   p a s s e d   t h r o u g h   t h e   a c c u m u -  

l a t o r   1 2 .  

I n l e t   a i r   f r o m   o u t s i d e   i s   s u c k e d   in   t h r o u g h   t h e   o p e n i n g  

17  by  means   of  t h e   f a n   11  and  i s   b l o w n   t h r o u g h   t h e   a c c u m u l a t o r  

12  ( in   t h e   c y c l e   w h e r e   t h e   e x h a u s t   a i r   i s   b l o w n   t h r o u g h   t h e  

a c c u m u l a t o r   1 3 ) .   By  t h e   end  of   t h e   c y c l e   t h e   v a l v e   f l a p   18  

is   s h i f t e d   f r o m   i t s   r i g h t   h a n d   p o s i t i o n   in   FIG.   2  to   i t s   l e f t  

hand   p o s i t i o n   ( shown   in   d a s h e d   l i n e s   in   FIG.   2)  s y n c h r o n o u s l y  

w i t h   t h e   s h i f t i n g   of   t h e   v a l v e   f l a p   16  f rom  i t s   l e f t   h a n d   p o -  



s i t i o n   i n t o   i t s   r i g h t   h a n d   p o s i t i o n   as  m e n t i o n e d   a b o v e .   T h e n ,  

f o r   one  c y c l e ,   t h e   i n l e t   a i r   f l o w s   t h r o u g h   t h e   a c c u m u l a t o r   13 

w h e r e a s   t h e   e x h a u s t   a i r   f l o w s   t h r o u g h   t h e   a c c u m u l a t o r   12.  T h e  

e x h a u s t   a i r   l e a v e s   t h r o u g h ,  t h e   o p e n i n g   15  when  f l o w i n g   t h r o u g h  

t h e   a c c u m u l a t o r   13  and  t h r o u g h   t h e   o p e n i n g   19  when  f l o w i n g   t h r o u c  

t h e   a c c u m u l a t o r   12.  The  i n l e t   a i r   f l o w s   i n t o   an  i n l e t   d u c t  

( n o t   shown)  t h r o u g h   an  o p e n i n g   20  as  i t   has   p a s s e d   t h e   a c c u m u -  

l a t o r   13  and  t h r o u g h   an  o p e n i n g   21  as  t h e   i n l e t   a i r   has   p a s s e d  

t h e   a c c u m u l a t o r   12.  The  o p e n i n g s   15  and  19  (one  h i d d e n   b e h i n d  

t h e   o t h e r   in  FIG.   1)  l e a d   to  one  and  t h e   same  e x h a u s t   a i r  d u c t  

( n o t   shown  in  FIG.   1)  and  t h e   o p e n i n g s   20  and  21  ( s i m i l a r l y   o n e  

h i d d e n   b e h i n d   t h e   o t h e r   in  FIG.   1)  l e a d   to  one  and  t h e   s a m e  

i n l e t   a i r   d u c t   ( n o t   s h o w n ) .  

The  s e c o n d   e m b o d i m e n t   as  shown  in  FIGS.   3  and  4  has   an  i n l e  

a i r   fan   22  w h i c h   s u c k s   t h e   i n l e t   a i r   t h r o u g h   t h e   a c c u m u l a t o r s  

12  and  13,  r e s p e c t i v e l y ,   r a t h e r   t h a n   b l o w i n g   t h e   i n l e t   a i r   t h r o u  

t h e   a c c u m u l a t o r s   as  was  t h e   c a s e   w i t h   t h e   e m b o d i m e n t   of  F I G S .  

1  and  2.  In  t h i s   e m b o d i m e n t   t h e   v a l v e s   ( no t   shown)  h a v e   b e e n  

synchron ized   in  t h a t   t h e y   a r e   d i s p o s e d   on  one  and  t h e   same  s h a f t   2 

The  m o i s t u r e   c o n d i t i o n s   a r e   a l w a y s   i m p o r t a n t   w i t h   a l l   h e a t  

e x c h a n g e r s .   A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   a c h i e v E  

a  d i r e c t   t r a n s p o r t   o u t   of  t h e   h u m i d i t y   of  t he   room  a i r .   T h e  

i n l e t   a i r   w i l l   c o n t a i n   o n l y   t h e   h u m i d i t y   w h i c h   i s   c o n t a i n e d   i n  

t h e   o u t e r   c o o l   a i r .   T h i s   may  be  a  d r a w b a c k ,   such   as  in  h o m e s ,  

w h e r e   t h e   h u m i d i t y   may  become   t o o   low  in  w i n t e r t i m e .   On  t h e  

c o n t r a r y ,   in   s t a b l e s   and  g r e e n   h o u s e s ,   f o r   i n s t a n c e ,   w h e r e   i t   i ;  

d e s i r a b l e   to  h a v e   as  b i g   a  t r a n s p o r t   o u t   of  t h e   m o i s t u r e   as  e v e :  

p o s s i b l e   t h e   p r o p e r t i e s   of  t h e   a g g r e g a t e   a c c o r d i n g   to   t h e   i n -  

v e n t i o n   a r e   v e r y   v a l u a b l e .   D u r i n g   t h e   c y c l e   when  t h e   e x h a u s t  

a i r   h e a t s   t h e   c o o l e d   a c c u m u l a t o r   i t   w i l l   p a s s   t h e   dew  p o i n t  

w i t h   an  a t t e n d a n t   d e p o s i t i o n   of  c o n d e n s a t e   w h i c h   f l o w s   d o w n -  

w a r d l y .   T h e r e f o r e ,   t h e   a c c u m u l a t o r   s h o u l d   be  d e s i g n e d   in  s u c h  

m a n n e r   t h a t   a  p r o p e r   o u t f l o w   of  t h e   c o n d e n s a t e   i s   a c h i e v e d .  

At  o u t e r   t e m p e r a t u r e s   f a r   b e l o w   t h e   f r e e z i n g   p o i n t   i t   i s  

n e c e s s a r y   to  h e a t   t h e   a c c u m u l a t o r s   o v e r   t h e   e n t i r e   l e n g t h   d u r i r  

t h e   h e a t i n g   c y c l e .   O t h e r w i s e   t h e   d o w n f l o w i n g   c o n d e n s a t e   w i l l  

b l o c k   t h e   e x h a u s t   a i r   c h a n n e l s   in  t h e   l o w e r m o s t   p o r t i o n   b y  

f r e e z i n g .  



In  c e r t a i n   c a s e s   i t   may  b e c o m e   n e c e s s a r y   to   p r e h e a t   t h e   i n -  
l e t   a i r   a h e a d   o f  t h e   h e a t   r e c o v e r i n g   a g g r e g a t e   to   s u c h   an  e x t e n t  
t h a t   t h e   l o w e r m o s t   p o r t i o n   of  t h e   a c c u m u l a t o r   t a w s   up  by  t h e  
end  of  e a c h   h e a t i n g   c y c l e ,   so  t h a t   t h e   c o n d e n s a t e   may  f l o w   o f f .  

T h i s   p r e h e a t i n g   i s   u t i l i z e d   in   t h e   s y s t e m   and  d o e s   n o t   i n v o l v e  

a  l o s s .   The  p r e h e a t i n g   may  be  c o n t r o l l e d   by  m e a n s   of  a  

t h e r m o s t a t e   f r o m   a  s u i t a b l e   p o i n t   and  i s   p r e f e r a b l y   c a r r i e d   o u t  

by  means   of   a  h e a t i n g   b a t t e r y   in   t h e   i n l e t   a i r   d u c t .  

T h e   t h i r d   e m b o d i m e n t   of  t h e   h e a t   r e c o v e r i n g   s y s t e m   a c c o r d i n g  
to  t h e   i n v e n t i o n   may  be  s a i d   to   c o n s t i t u t e   a  r e g e n e r a t i v e   h e a t  

r e c o v e r i n g   s y s t e m   w i t h   e l i m i n a t e d   v a l v e   l e a k i n g ,   r e c t i f y i n g   o f  

t h e   a i r   f l o w s   and  c l e a n b l o w i n g .  

T h i s  s y s t e m   c o m p r i s e s   two  h e a t   a c c u m u l a t o r s   30,   31,  e a c h   o n e  

c o m p r i s i n g   e l o n g a t e d   p a c k s   of  h e a t   a b s o r b i n g   and  e m i t t i n g   p l a t e s  

d i s p o s e d   c l o s e   to   e a c h   o t h e r   so  t h a t   a i r   f l o w   c h a n n e l s   a r e   f o r m e d  

b e t w e e n   t h e m .  T h e   ends   of  t h e   a c c u m u l a t o r s   30,  31  a r e   i n t e r -  

c o n n e t e d   b y  m e a n s  o f   d i s t r i b u t i o n   b o x e s   32  and  33,  r e s p e c t i v e l y ,  

F IGS.   5  -   8 .  E a c h   box  has   a  c e n t r a l ,   l o n g i t u d i n a l   p a r t i t i o n  

( n o t   s h o w n )  w h i c h   f o r m s   two  c h a m b e r s ,   s u c h   as  c h a m b e r s   3 4 , 3 4  

in   FIG.   5.  T h e  e n d s   of  t h e s e   c h a m b e r s   a r e   c o n n e c t e d   to   t h e  

a c c u m u l a t o r s  3 0 ,  3 1   t h r o u g h   v a l v e s   3 6 , 3 7   and  3 8 , 3 9 ,   r e s p e c t i v e l y ,  

and  c e n t r a l l y  t h e   c h a m b e r s   3 2 , 3 3   a r e   c o n n e c t e d   to   i n l e t   a n d  

e x h a u s t   d u c t s  s u c h   as  t h e   d u c t s   40A  and  41A  in  d i r e c t   c o m m u n i c a -  

t i o n   w i t h  t h e   v e n t i l a t e d   s p a c e   and  i n l e t   d u c t   40B  and  e x h a u s t  

d u c t   4 1 B - i n   d i r e c t   c o m m u n i c a t i o n   w i t h   t h e   a t m o s p h e r e   o u t s i d e   t h e  

v e n t i l a t e d   s p a c e ,  a s   shown  d i a g r a m m a t i c a l l y   in   F IGS.   5 - 8 .  

The  v a l v e s   3 6 - 3 9   a r e   of  t h e   t y p e   t h a t   c l o s e s   one  of  t h e  

v a l v e   f l a p s   of  e a c h   s e t   p r i o r   to   t h e   o p e n i n g   of  t h e   c o r r e s p o n d i n g  

o t h e r   f l a p   of  t h e   s e t   in  q u e s t i o n   to   a v o i d   any  l e a k a g e   of  e . g .  

c o n t a m i n a t e d   a i r   f rom  one  c h a m b e r   i n t o   t h e   o t h e r   as  t h e   a i r  

f l o w  d i r e c t i o n s  a r e   c h a n g e d   as  w i l l   be  s e t   f o r t h   b e l o w .  

In  t h e  s t a g e   as  shown  in   FIG.   5  t h e   l e f t   h a n d   a c c u m u l a t o r   30 

a b s o r b s   h e a t  f r o m   t h e   e x h a u s t   a i r ,   c o m i n g   f rom  d u c t   41A  and  l e a v i n g  

t h r o u g h   d u c t   41B  w h e r e a s   t h e   i n l e t   a i r   f r o m   d u c t   40B  i s   h e a t e d  

in   a c c u m u l a t o r  3 1   and  e n t e r s   t h e   v e n t i l a t e d   s p a c e   t h r o u g h   d u c t   4 0 A .  

In  t h e   s t a g e   as  shown  in   FIG.   5  t h e   l e f t   h a n d   a c c u m u l a t o r  

30  i s   c l e a n e d  b y   means   of  a  s m a l l   p o r t i o n   of  t h e   i n l e t   a i r   f l o w  

f r o m   c h a m b e r  3 2 ,   w h i c h   c l e a n i n g   may  t a k e   a  few  s e c o n d s   o n l y   a n d  



h a s   no  s i g n i f i c a n t   d e t r i m e n t a l   e f f e c t   to   t h e   o v e r a l l   e f f i c i e n c y .  

In  t h e   s t a g e   of   FIG.   7  t h e   r i g h t   h a n d   a c c u m u l a t o r   31  a b s o r b s  

h e a t   f r o m   t h e   e x h a u s t   a i r   of  d u c t   41A  w h e r e a s   t h e   l e f t   h a n d  

a c c u m u l a t o r   30  e m i t s   h e a t   to   t h e   i n l e t   a i r   w h i c h   e n t e r s   t h r o u g h  

d u c t   40B.  p a s s e s   t h e   a c c u m u l a t o r   30  and  e n t e r s   t h e   v e n t i l a t e d  

s p a c e   t h r o u g h   t h e   d u c t   40A.  F i n a l l y ,   in   s t a g e   f o u r ,   as  d e p i c t e d  

in   FIG.   8,  t h e   r i g h t   h a n d   a c c u m u l a t o r   31  i s   c l e a n e d   by  m e a n s  

of  i n l e t   a i r   w h i c h   i s   b e i n g   b r a n c h e d   o f f   f r o m   t h e   f l o w   t h a t  

w o u l d   o t h e r w i s e   e n t e r   t h e   v e n t i l a t e d   s p a c e   t h r o u g h   t h e   d u c t   4 0 A .  

A l l   t h e   v a l v e s   c o u l d   be  d e s i g n e d   to   o p e r a t e   i n d i v i d u a l l y  

in   t h e   d e s i r e d ' o r d e r   b u t   n o r m a l l y   t h e   v a l v e s   a r e   a r r a n g e d   i n  

p a i r   a t   o p p o s i t e   e n d s   of  one  and  t h e   same  s h a f t ,   as  shown  d i a -  

g r a m a t i c a l l y   in   F IGS.   5-8  w h e r e b y   t h e   g e n e r a l   a s s e m b l y   b e c o m e s  

l e s s   c o m p l i c a t e d .  



1.  A  h e a t   r e c o v e r i n g   s y s t e m   c o m p r i s i n g   a t   l e a s t   one  h e a t  

a c c u m u l a t o r ,   p r e f e r a b l y   in   t h e   s h a p e   of   a  c o m p a r a t i v e l y   e l o n g -  
a t e d   p a c k   of  h e a t   a b s o r b i n g   p l a t e s   b e t w e e n   w h i c h   t h e r e   a r e  
f o r m e d   f l o w   c h a n n e l s   f o r   t h e   i n l e t   and  e x h a u s t   a i r   and  w h e r e i n  

t h e   a i r   f l o w   d i r e c t i o n   t h r o u g h   t h e   h e a t   a b s o r b i n g   p a c k   i s  

p e r i o d i c a l l y   r e v e r s e d ,   t h e   i m p r o v e m e n t   c o m p r i s i n g   t h a t   t h e  

i n l e t   a i r   c h a n n e l s   and   t h e . e x h a u s t   a i r   c h a n n e l s   a r e   h e r m e t i c a l l y  
s e a l e d   o f f   f r o m   e a c h   o t h e r ,   w h e r e b y   t h e   i n l e t   a i r   and  e x h a u s t  

a i r   a r e   c a u s e d   to   f l o w   in   d i f f e r e n t   c h a n n e l s   and  t h e   h e a t   i s  

t r a n s f e r r e d   f r o m   one  s i d e   of   t h e   p a r t i t i o n   b e t w e e n   t h e  

c h a n n e l s ,   i s   s t o r e d   i n   t h e   p a r t i t i o n   and  i s   f i n a l l y   e m i t t e d  

f rom  t h e   o t h e r   s i d e   o f   t h e   p a r t i t i o n .  

2.  A  h e a t   r e c o v e r i n g   s y s t e m   c o m p r i s i n g   a t   l e a s t   two  h e a t  

a c c u m u l a t o r s ,   p r e f e r a b l y   in   t h e   s h a p e   of   a  c o m p a r a t i v e l y  

e l o n g a t e d   p a c k   of   h e a t   a b s o r b i n g   p l a t e s   b e t w e e n   w h i c h   t h e r e  

a r e   f o r m e d   f l o w   c h a n n e l s   f o r   t h e   i n l e t   and  e x h a u s t   a i r   a n d  

w h e r e i n   t h e   a i r   f l o w   d i r e c t i o n   t h r o u g h   t h e   h e a t   a b s o r b i n g  

p a c k   i s   p e r i o d i c a l l y   r e v e r s e d ,   t h e   i m p r o v e m e n t   c o m p r i s i n g   s a i d  

a c c u m u l a t o r s   b e i n g   c o n n e c t e d   a t   t h e   e n d s   t h e r e o f   to  d i s t r i b u -  

t i o n   b o x e s ,   e a c h   h a v i n g   i n l e t   means   and  o u t l e t   means   f o r   t h e   ! 

e x h a u s t   and   i n l e t   a i r - f l o w s   and  f l o w   d i r e c t i o n a l   means   t o  

p e r i o d i c a l l y   r e v e r s e   t h e   a i r   f l o w   t h r o u g h   s a i d   a c c u m u l a t o r s  

and  to   a t   l e a s t   m o m e n t a r i l y   d i r e c t   a t   l e a s t   a  p o r t i o n   of   t h e  

i n l e t   a i r   f l o w   t h r o u g h   one  of  t h e   a c c u m u l a t o r s   and  b a c k   o u t  

i n t o   t h e   a t m o s p h e r e   i n   o r d e r   to   b l o w   s a i d   a c c u m u l a t o r   c l e a n .  
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