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©  Heat  extractor  for  the  recovery  of  heat  from  flue  gases. 
The  invention  relates  to  a  heat  extractor  for  the  recovery 

of  heat  from  flue  gases,  such  as  the  products  of  combustion 
from  a  central  heating  furnace,  which  heat  extractor  com- 
prises  a  first  impeller  (2)  or  blower  and  a  plurality  of  parallel 
tubes  (1),  around  which  a  stream  for  example  fresh  air  gener- 
ated  by the first  impeller  (2)  flows  in  a  direction  transversely to 
the  longitudinal  axes  (3)  thereof. 

In  the  flue  gases  of  a  central  heating  system  energy  is  lost 
as  the  flue  gases  are  blown  off  in  the  free  air  as  they  still 
contain  heat.  By  the  use  of  tubes  of  a  rectangular  cross- 
section  and  a  second  impeller  (4),  which  suck  the  flue  gases 
through  the  tubes  (1),  the  flue  gases  can  be  cooled  down  to 
room  temperature. 



The  i n v e n t i o n   r e l a t e s   to  a  h e a t   e x t r a c t o r   fo r   t h e  

r e c o v e r y   of  h e a t   f rom  f l u e   g a s e s ,   such  as  the   p r o d u c t s   o f  

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

e x t r a c t o r   c o m p r i s e s   a  f r i s t   i m p e l l e r   or  b l o w e r   and  a  p l u r a -  

l i t y   of  p a r a l l e l   t u b e s ,   a r o u n d   which   a  s t r e a m   fo r   e x a m p l e  

f r e s h   a i r   g e n e r a t e d   by  the  f i r s t   i m p e l l e r   f l o w s   in  a  d i r e c t i o n  

t r a n s v e r s e l y   to  the  l o n g i t u d i n a l   axes   t h e r e o f .  

In  a  c e n t r a l   h e a t i n g   s u s t e m ,   the  h e a t  ,   l i b e r a t e d   by 

b u r n i n g   o i l   or  g a s e s ,   is  u s e d .   B e c a u s e   hot  f l u e   g a s e s   can  n o t  

d i r e c t l y   be  used  f o r   h e a t i n g   p u r p o s e s ,   t hey   f i r s t   are   g u i d e d  

a l o n g   the  o u t s i d e   of  t u b e s ,   t h r o u g h   which  s t r e a m s   a  l i q u i d ,  

in  g e n e r a l   w a t e r ,  o r   a  gas.The  h e a t   from  the   f l u e   g a s e s   i s  

p a r t l y   t a k e n   ove r   by  the   l i q u i d   or  gas  and  nex t   used  f o r  

the   h e a t i n g   of  h o u s e s ,   b u i l d i n g s   e t c . .  

A f t e r   the   h e a t   is  p a r t l y   t a k e n   o v e r ,   f l u e   g a s e s   s t i l l  

have  a  r e l a t i v e l y   h igh  t e m p e r a t u r e   (300  to  6 0 0 ° C ) ;   g e n e r a l l y  

f l u e   g a s e s ,   a l t h o u g h   t h e y   have  a  r e l a t i v e l y   h igh  t e m p e r a t u r e  

and  t h u s   s t i l l   c o n t a i n   u s e f u l   e n e r g y ,   a re   blown  o f f   i n t o   t h e  

open  a i r .   A  l o t   of  e n e r g y   is  w a s t e d .  

A c c o r d i n g   to  the  i n v e n t i o n   t h i s   aim  is  r e a c h e d   wi th   a 

h e a t   e x t r a c t o r   by,  t h a t   the   t u b e s   in  c r o s s - s e c t i o n   a re   a b o u t  

r e c t a n g u l a r   and  t h a t   t hey   a re   moun ted   such  t h a t   the   d i r e c t i o n  

of  the  s t r e a m   of  f r e s h   a i r   is  a l o n g   the  long  l e g s   of  t h e  

r e c t a n g u l a r ,   i . c .   p e r p e n d i c u l a r   to  the  n a r r o w   s i d e   of  t h e  

t u b e s .   In  such  a  hea t   e x t r a c t o r   a c c o r d i n g   to  the   i n v e n t i o n   t h e  

c o o l i n g   s u r f a c e   of  the   hot  f l u e   g a s e s   becomes   maximal   and  t h e  



t u b e s   w i l l   c a u s e   a  minimum  of  r e s i s t a n c e   in  t he   s t r e a m   o f  

f r e s h   a i r .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t he   h e a t   e x t r a c t o r  

a c c o r d i n g   to  t h e   i n v e n t i o n ,   the   h e a t   e x t r a c t o r   c o m p r i s e s   a 

s e c o n d   i m p e l l e r   or  b l o w e r ,   wh ich   suck  the   f l u e   g a s e s   t h r o u g h  

t h r o u g h   t he   p a r a l l e l   t u b e s .   N o r m a l l y ,   in  a  c h i m n e y   t h e  

d r a u g h t   is  k e p t   up  by  the   h igh   t e m p e r a t u r e   of  t he   f l u e   g a s e s ,  

w h i c h   c a u s e s   t he   e x h a u s t   of  t he   g a s e s   i n t o   t he   open  a i r .   By 

t he   use  of  a  s e c o n d   i m p e l l e r   the   d r a u g h t   is  k e p t   up  a r t i f i -  

c i a l l y ,   c o n s e q u e n t l y   the   f l u e   g a s e s   can  be  c o o l e d   down  n e a r  

room  t e m p e r a t u r e .   Along  the   t u b e s   t he   f i r s t   i m p e l l o r   b l o w s  

f r e s h   a i r ,   t h a t   a f t e r   b e i n g   warmed  up  by  t he   f l u e   g a s e s   c a n  

be  used   f o r   h e a t i n g   p u r p o s e s .   C o n s e q u e n t l y  t h e   e f f i c i e n c y   o f  a  

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

d ing   to  t h e   i n v e n t i o n ,   w i l l   i n c r e a s e ,   as  a l l   t he   h e a t   f r o m  

the   f l u e   g a s e s   is  u s e d ,   b e c a u s e   t he   f l u e   g a s e s   can  b e  

c o o l e d   down  to  room  t e m p e r a t u r e .  

The  i n v e n t i o n   w i l l   now be   d e s c r i b e d   w i t h   r e f e r e n c e   t o  

one  e m b o d i m e n t   s h o w n  i n   the   a c c o m p a n i n g   d r a w i n g s .   In  t h e  

d r a w i n g s :  

F i g u r e   1  is  a  s e c t i o n a l   view  of  the   h e a t   e x t r a c t o r  

a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g u r e   2  is  a  p a r t i a l l y   s e c t i o n a l ,   top   v iew  of  the   h e a t  

e x t r a c t o r   a c c o r d i n g   to  f i g u r e   1 ;  

F i g u r e   3  is  a  c r o s s - s e c t i o n   of  one  of  t he   t u b e s .  

F i g u r e   1  shows  a  s e c t i o n a l   v iew  and  f i g u r e   2  a  top  v i e w  

of  a  h e a t   e x t r a c t o r   f o r   the   r e c o v e r y   of  h e a t   f rom  f l u e   g a s e s  

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

e x t r a c t o r   a  p l u r a l i t y   of  t u b e s   1  a re   m o u n t e d   p a r a l l e l   to  e a c h  

o t h e r .   By  means   of  a  f i r s t   i m p e l l e r   2  f r e s h   a i r   is  s u c k e d  

from  t he   o u t s i d e   and  t han   blown  a l o n g   the   o u t s i d e   of  t h e  

p a r a l l e l   t u b e s   1  t r a n s v e r s e l y   to  t he   l o n g i t u d i n a l   axes   3 

t h e r e o f .   By  means   of  a  s e c o n d   i m p e l l e r   4  t he   hot   f l u e   g a s e s  

a r e   s u c k e d   t h r o u g h   an  i n l e t   5,  an  e x p a n s i o n   room  6  a n d  

the   t u b e s   1  i n t o   a  h e a d e r   7  and  t h a n   blown  i n t o   t he   open  a i r  

by  a  c h i m n e y   8 .  

The  f r e s h   a i r ,   g e n e r a t e d   by  the   f i r s t   i m p e l l e r  2 ,  i s  

s u c k e d   f rom  t he   o u t s i d e   and  t han   blown  a l o n g   the   o u t s i d e   o f  



the   t u b e s   1  t r a n s v e r s e l y   to  the   l o n g i t u d i n a l   axes   3  t h e r e o f .  

The  f r e s h   a i r   is  g u i d e d   t h r o u g h   an  i n l e t   c o n d u i t   9,  a  c a s i n g  

10,  in  which   the   t u b e s   1  a re   m o u n t e d   by  means  of  t i e s   11,  a n d  

t h r o u g h   an  o u t l e t  c o n d u i t   12  and  d i r e c t l y   e m p l o y e d   fo r   h e a t i n g  

p u r p o s e s .   At  r e g u l a r y   d i s t a n c e   to  the   t u b e s   1,  u n d u l a t e d  

s h e e t s   13  a re   c o n n e c t e d ,   f o r   e x a m p l e   w e l d e d .   Th i s   s h e e t s   1 3 ,  

do  a c c e l e r a t e   the   h e a t   t r a n s m i s s i o n   from  the   t u b e s   to  t h e  

f r e s h   a i r ;   a  s e c o n d   f e a t u r e   of  t h i s   s h e e t s   is  t h a t   the   f r e s h  

a i r   c u r r e n t   is  b e t t e r   g u i d e d   a l o n g   the   o u t s i d e   of  the   t u b e s .  

P r e f e r a b l y   the   b o t t o m   s i d e   14  of  the   t u b e s   1  a re   in  a 

p l a n e   which   makes  a  a n g l e   w i th   the   h o r i z o n t a l   p l a n e .  

C o n s e q u e n t l y   the   c o n d e n s a t i o n   of  the   f l u e   g a s e s   can  e a s i l y  

f l ow  out   the   t u b e s   1.  The  w a t e r   is  c o l l e c t e d   i n t o   the  h e a d e r  

7  and  d r a i n e d   by  means  of  a  d r a i n e   15  i n t o   a  c o l l e c t o r   1 6 .  

F i g u r e   3  shows  a  s e c t i o n a l   v iew  of  a  t u b e   1  of  a 

r e c t a n g u l a r   c r o s s - s e c t i o n .   The  d i r e c t i o n   of  the   s t r e a m   o f  

f r e s h   a i r   17  is  p e r p e n d i c u l a r   to  the   n a r r o w   s i d e   18  of  t h e  

t u b e   1,  i  . c .   p a r a l l e l   to  t he   long  l e g s   19  of  the   r e c t a n g u l a r .  

A  g r e a t   a d v a n t a g e   of  u s i n g   a  f i r s t   and  a  s e c o n d  i m p e l l e r  

is  t h a t   i f   t h e r e   would  a r i s e   a  l e a k a g e   and  f l u e   g a s e s   c o u l d  

e s c a p e   from  the  t u b e s   i n t o   the  f r e s h   a i r   c u r r e n t ,   b e c a u s e  

the   f i r s t   i m p e l l e r   is  p l a c e d   b e f o r e   the   t u b e s ,   i t   w i l l  

c r e a t e   a  ove r   p r e s s u r e ,   and  b e c a u s e   the   s e c o n d   i m p e l l e r   i s  

p l a c e d   a f t e r   the   t u b e s   i t   w i l l   c r e a t e   a  d e p r e s s u r e   in  it,  t h e r e  

w i l l   be  no  r i s k   f l u e   g a s e s   do  e s c a p e   i n t o   the   f r e s h   a i r  

c u r r e n t .  



1.  Heat   e x t r a c t o r   f o r   the   r e c o v e r y   of  h e a t   from  f l u e   g a s e s ,  

such   as  t h e  p r o d u c t s   of  c o m b u s t i o n   from  a  c e n t r a l   h e a t i n g  

f u r n a c e ,   which   h e a t   e x t r a c t o r   c o m p r i s e s   a  f i r s t   i m p e l l e r   o r  

b l o w e r   and  a  p l u r a l i t y   of  p a r a l l e l   t u b e s ,   a r o u n d   which   a 

. s t r e a m   f o r   e x a m p l e   f r e s h   a i r   g e n e r a t e d   by  t h e  f i r s t   i m p e l l e r  

f l o w s   i n  a   d i r e c t i o n   t r a n s v e r s e l y   to  t he   l o n g i t u d i n a l  a x e s  

t h e r e o f ,   c h a r a c t e r i z e d   i n ,   t h a t   t h e   t u b e s   in  c r o s s - s e c t i o n  

a r e   a b o u t  r e c t a n g u l a r   and  t h a t   t h e y   a r e   m o u n t e d   such  t h a t   t h e  

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

of  t h e  r e c t a n g u l a r ,   i . c .   p e r p e n d i c u l a r   to  the  n a r r o w   s i d e  

of  the   t u b e s .  

2:  Hea t   e x t r a c t o r  a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   i n ,  

t h a t   t he   h e a t   e x t r a c t o r   c o m p r i s e s   a  s e c o n d   i m p e l l e r   o r  

b l o w e r ,   w h i c h  s u c k   the   f l u e   g a s e s   t h r o u g h   the   p a r a l l e l   t u b e s .  

3.  Heat   e x t r a c t o r  a c c o r d i n g   to  one  of  t he   c l a i m s   1  or  2 ,  

c h a r a c t e r i z e d   i n ,   t h a t   t he   t u b e s   a re   p l a c e d   at  an  a n g l e   w i t h  

t he   h o r i z o n t a l   p l a n e ,   such  t h a t   the   o u l e t   o p e n i n g   is  l o w e r  

t h a n   the   i n l e t   o p e n i n g   of  the   t u b e s .  

4.,  Heat   e x t r a c t o r   a c c o r d i n g   to  o n e  o f   the   c l a i m s   1,  2  or  3 ,  

c h a r a c t e r i z e d   i n ,   t h a t   at  r e g u l a r l y   d i s t a n c e   u n d u l a t e d   s h e e t s  

a r e   c o n n e c t e d ,   f o r   e x a m p l e   w e l d e d ,   to  the   t u b e s .  
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