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©  Heating  device. 

A  heating  device,  for  example  a  central  heating  boiler 
comprising  a  hearth  (1)  with  a  burner  (2).  a  flue  channel  (4)  and 
a  heat  exchanger  (5)  arranged  therein  for  heating  a  medium, 
wherein  a  part  of the  heat  exchanger  (5)  is  located  outside  the 
flue  channel  (4)  whereas  a  guide  wall  (10)  arranged  at  a  dis- 
tance  from  one  or  more  sides  of  the  hearth  (1)  extends 
towards  said  part  of  the  heat  exchanger  (5)  in  order  to  guide 
an  other  heat-transporting  medium  for  instance  ambient  air 
towards  the  heat  exchanger  (5),  so  preventing  loss  of  energy 
due  to  radiation  or  convection  respectively. 



The  i n v e n t i o n   r e l a t e s   to  a  h e a t i n g   d e v i c e ,  
f o r   e x a m p l e ,   a  c e n t r a l   h e a t i n g   b o i l e r   c o m p r i s i n g   a  
h e a r t h   w i t h   a  b u r n e r ,   a  f l u e   c h a n n e l   and  a  h e a t  

e x c h a n g e r  a r r a n g e d   t h e r e i n   f o r   h e a t i n g   a  m e d i u m .  

I t   i s   known  f o r   s u c h   a  h e a t i n g   d e v i c e   t h a t  

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

a c r o s s   t h e   w a l l s   of  t h e   h e a r t h ,   w h i c h   h e a t   g e t s  
l o s t   due  to   r a d i a t i o n   and  c o n v e c t i o n .   I t   i s   k n o w n  

in  t h i s   r e s p e c t   to   c o o l  t h e   h e a r t h   by  means   o f  

a  f l u i d   j a c k e t ,   t h e   f l u i d   b e i n g   u s u a l l y   t h e   s a m e  

as  t h e   med ium  to  be  h e a t e d .   H o w e v e r ,   s u c h  

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

The  i n v e n t i o n   has   f o r   i t s   o b j e c t  

to  p r o v i d e   a  h e a t i n g   d e v i c e   w h i c h   can  be  c o n s t r u c t e d  

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

of  h e a t   i s   w h o l l y   or  p a r t l y   a v o i d e d .  

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

is   d i s t i n g u i s h e d   in   t h a t   p a r t   of  t he   h e a t   e x c h a n g e r  

i s   l o c a t e d   o u t s i d e   t h e   f l u e   c h a n n e l   and  a  

g u i d e   w a l l   a r r a n g e d   a t   a  d i s t a n c e   f rom  one  or  m o r e  

s i d e s   of  t h e   hea r th   e x t e n d s   t o w a r d s   s a i d   p a r t   o f  



t h e   h e a t   e x c h a n g e r   in  o r d e r   to   g u i d e   a  h e a t - t r a n s p o r t i n g  

o t h e r   m e d i u m   t o w a r d s   t h e   h e a t   e x c h a n g e r .  

I t   i s   p r e f e r r e d   to   u s e   as  a n o t h e r   m e d i u m  

t h e   a m b i e n t   a i r   a r o u n d   t h e   h e a t i n g   d e v i c e .   I t   i s  

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

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

t h e   o t h e r   med ium  i s   a c h i e v e d .  

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

of  s e c t i o n s ,   t h e   i n v e n t i o n   p r o p o s e s   to   d i s p o s e   t h e  

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

m o s t   s u r f a c e   of  t he   o u t e r m o s t   s e c t i o n s .  

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

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

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

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more   f u l l y  

h e r e i n a f t e r   w i t h   r e f e r e n c e s   to   two  e m o b i d m e n t s .  

The  d r a w i n g   shows   i n  

f i g . l   a  s c h e m a t i c   v e r t i c a l   s e c t i o n a l   v i e w  

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

f i g . 2   a  s e c t i o n a l   v i e w   c o r r e s p o n d i n g   w i t h  

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

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

of  t h e   h e a t i n g   d e v i c e   a r e   d e s i g n a t e d   by  t h e   s a m e  

r e f e r e n c e   n u m e r a l s .  

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

h e a r t h   1  in   w h i c h   a  b u r n e r   2  i s   a r r a n g e d .   The  b u r n e r  

shown  i s   s u i t a b l e   f o r   b u r n i n g   g a s e o u s   f u e l ,   b u t  

an  o i l   b u r n e r   or  t h e   l i k e   may  be  u s e d   as  w e l l .  

R e f e r e n c e   n u m e r a l   3  d e s i g n a t e s   i n l e t   p o r t s   f o r  

f r e s h   c o m b u s t i o n   a i r .   The  t o p   s i d e   of  t h e   h e a r t h   1 

i s   j o i n e d   by  a  f l u e   c h a n n e l   4,  in   w h i c h   a  h e a t   e x c h a n g e r  

5  i s   a c c o m o d a t e d .  

The  h e a t   e x c h a n g e r   h a s   an  i n l e t   6  and  an  o u t l e t  

7  f o r   a  l i q u i d   medium  w h i c h   has   to   be  h e a t e d .   T h e  

f l u e   c h a n n e l   4  c o m m u n i c a t e s   w i t h   a  c h i m n e y   n e a r   t h e  

o u t l e t   8 .  

The  w a l l   of  t h e   h e a r t h   i s   made  f rom  r e f r a c t o r y  

m a t e r i a l   and  w i l l   r e t a i n   t h e   m a j o r   p a r t   of  t h e   h e a t  

p r o d u c e d   by  t h e   b u r n e r   2   -  



w h i l s t  t h e  f l u e   g a s e s   can   t r a n s f e r   t h e   h e a t   t h r o u g h  
t h e   c h a n n e l s   9  of  t h e   h e a t   e x c h a n g e r   to   t h e   f l u i d  

c o n t a i n e d   in  t h e   h e a t   e x c h a n g e r  

N e v e r t h e l e s s   p a r t   of  t h e   h e a t   p r o d u c e d  
w i l l   l e a k   a c r o s s   t h e   h e a r t h   w a l l .  

A c c o r d i n g   to   t h e   i n v e n t i o n   a  p l a t e   10  i s  

a r r a n g e d   a t   a  d i s t a n c e   f rom  t h e   h e a r t h   w a l l   as  a  g u i d e  

s u r f a c e ,   w h i c h   e x t e n d s   as  f a r   as  b e y o n d   t h e   h e a d   s i d e  

of  t h e   h e a t   e x c h a n g e r   5  ( s e e   f i g . l ) .  

In  t h i s   way  a  c h a n n e l  i s   f o r m e d   b e t w e e n   t h e   p l a t e   10 
and  t h e   w a l l   of  t h e   h e a r t h   1  and  t h e   w a l l   of  t h e   h e a t  

e x c h a n g e r   5  r e s p e c t i v e l y .  

I n l e t   p o r t s   in   t h e   l o w e r   s i d e   and  o u t l e t   p o r t s   in  t h e  

t o p   s i d e   of  t h e   b o i l e r   j a c k e t   11  e n s u r e   t h a t   t h e   a m b i e n t  

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

and  l e a v e   t h e   h e a t e r   on  t h e   t o p   s i d e   o w i n g   to   c o n -  
v e c t i o n   f l o w .   The  a m b i e n t   a i r   i s   t h u s   u s e d   as  a  

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

h e a r t h   1  and  g i v e s   i t   o f f   on  t h e   h e a d   s i d e   of  t h e  

h e a t   e x c h a n g e r   5.  T h i s   h e a t   t r a n s f e r   may  be  f u r t h e r  

i m p r o v e d   by  m e a n s   of  p r o t u b e r a n c e s   12  on  t h e   h e a d  

s i d e ,   w h i c h   e x t e n d   w h o l l y   or  p a r t l y   a l o n g   t h e   f u l l  

w i d t h   of  t h e   c h a n n e l .  

The  i n n e r   s u r f a c e   of  t h e   p l a t e   10  o p e r a t i n g  

as  a  c o n d u c t i n g   s u r f a c e   p r e f e r a b l y   i s   a  r e f l e c t i v e  

s u r f a c e   i n d i c a t e d   by  t h e   a r r o w s   P 2 .  

The  e m b o d i m e n t   shown  in  f i g . 2   i s   d i s t i n g u i s h e d  

f rom  t h a t   of  f i g . l   by  a  d i f f e r e n t   t y p e   of  h e a t   e x c h a n g e r  

5.  H e r e i n   a  z i g z a g   t u b e   13  and  l a m i n a t i o n s   14  a t  

r i g h t   a n g l e s   t h e r e t o   a r e   e m p l o y e d .  

The  l a m i n a t i o n s   e x t e n d   in  t he   d i r e c t i o n   of  t h e   f l u e  

g a s e s .   A l s o   in  t h i s   c a s e   t he   h e a t   e x c h a n g e r   5  p r o j e c t s  

o u t   of  t h e   p a s s a g e   of  t h e   f l u e   c h a n n e l   4.  The  p l a t e  

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

of  t h e   h e a r t h   1  and  e x t e n d s   b e y o n d   t h e   h e a t   e x c h a n g e r   5 .  

The  b o i l e r   j a c k e t   i s   c o n s t r u c t e d   so  t h a t   a  c i r c u l a t i o n  

c h a n n e l   15  i s   f o r m e d   so  t h a t   a  g a s e o u s   med ium  can  f l o w  

on  t h e   l o w e r   s i d e   of  t h e   p l a t e   10  a l o n g   t h e   h e a r t h   1 

t o w a r d s   t h e   h e a t   e x c h a n g e r   5  and  d o w n w a r d s   on  t h e   o t h e r  



s i d e   of  t h e   p l a t e   10  as  i s   i n d i c a t e d   by  t h e   a r r o w s   P 1 .  

In  t h i s   e m b o d i m e n t   any  a p p r o p r i a t e   g a s e o u s   medium  m a y  
be  u s e d .  

The  i n v e n t i o n   i s   n o t   l i m i t e d   to   t h e   e m b o d i m e n t s  

d e s c r i b e d   a b o v e .  



1.  A  h e a t i n g   d e v i c e ,   f o r   e x a m p l e ,   a  c e n t r a l  

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

f l u e   c h a n n e l   and  a  h e a t   e x c h a n g e r   a r r a n g e d   in   t h e   l a t t e r  

f o r   h e a t i n g   a  m e d i u m   c h a r a c t e r i z e d   in   t h a t   p a r t   of  t h e  

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

and  a  g u i d e   w a l l   a r r a n g e d   a t   a  d i s t a n c e   f rom  one  o r  

more   s i d e s   of   t h e   h e a r t h   e x t e n d s   t o w a r d s   s a i d   p a r t  

of  t h e   h e a t   e x c h a n g e r   in  o r d e r   to   c o n d u c t   a  h e a t -  

t r a n s p o r t i n g   o t h e r   med ium  t o w a r d s   t h e   h e a t   e x c h a n g e r .  

2.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e -  

r i z e d   in  t h a t ,   t h e   g u i d e   s u r f a c e   has   a  h e a t - r e f l e c t i n g  

s t r u c t u r e .  

3.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   c h a n n e l   f o r m e d   by  t h e   g u i d e  
s u r f a c e   and  t h e   w a l l   of  t h e   h e a r t h  c o m m u n i c a t e s   o n  

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

4.  A  d e v i c e   as  c l a i m e d   in   a n y o n e   of  t h e  

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

in   s e c t i o n s   c h a r a c t e r i z e d   in  t h a t   t h e   g u i d e   s u r f a c e  

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

s u r f a c e   of   t h e   o u t e r m o s t   s e c t i o n s .  

5.  A  d e v i c e   as  c l a i m e d   in  c l a i m   4  c h a r a c t e r i z e c  

in  t h a t   t h e   o u t e r   s u r f a c e   of  t h e   h e a t   e x c h a n g e r   i s  

e q u i p p e d   w i t h   p r o t u b e r a n c e s   e x t e n d i n g   t o w a r d s   t h e  

g u i d e   s u r f a c e .  
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