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©  Heat  exchanger  for  use  in  a  central  heating  boiler  or  the  like  and  heating  apparatus  comprising  such  a  heat  exchanger. 

The  heat  exchanger  comprises  a  plurality  of  sections  (7) 
arranged  side  by  side,  having  each  a  fluid  chamber  inter- 
communicating  through  an  inlet  and  outlet  nipple,  a  flue  pas- 
sage  (8)  being  formed  between  said  sections,  whereas  on  the 
sidewall  of  each  section  protruding  pins  (10)  arranged  in 
rows,  provided  with  flat  surfaces  (11)  parallel  to  said  rows, 
said  rows  are  inclined  to  and  converging  in  the  direction  of 
length  of  the  flue  passage  so  as to  form  inclined  and  progres- 
sively  narrowing  flow  channels  in  said  flue  passage. 



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 c h a n g e r   f o r  

use   in  a  c e n t r a l   h e a t i n g   b o i l e r   or  h e a t i n g   a p p a r a t u s ,   s a i d  

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

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

t h r o u g h   an  i n l e t   and  o u t l e t   n i p p l e ,   a  f l u e   p a s s a g e   c h a n n e l  

b e i n g   f o r m e d   b e t w e e n   t he   s e c t i o n s , i n   w h i c h   c h a n n e l   p r o j e c t  

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

In  t h e   h e a t   e x c h a n g e r   of  t h e   k i n d   s e t   f o r t h  

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

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

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

The  p i n s   p r o j e c t i n g   in  t h e   f l u e   c h a n n e l s   s e r v e   t o  

i m p r o v e   t h i s   h e a t   t r a n s f e r .   In  p r a c t i c e   i t   h a s ,   h o w e v e r ,  

b e e n   f o u n d   t h a t   d e s p i t e   t h e   many  s h a p e s   of  t h e   p i n s  

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

c o m p a r a t i v e l y   l o w .  

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

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

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

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

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

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



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

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

a t   one  or   more   p l a c e s ,   t h e   f l a t   s u r f a c e   of  t h e   p i n   b e i n g  

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

Thus  t h e   f l o w   of  t h e   f l u e   g a s e s   in  t h e   f l u e   c h a n n e l   f o r m e d  

b e t w e e n   t h e   s e c t i o n s   is  s u b j e c t e d   to  a  c h a n g e   of   d i r e c t i o n ,  

as  a  r e s u l t   of   w h i c h   t h e   f l u e   gas  p a r t i c l e s   a r e   m i x e d .  

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

a r r a n g e d   in   rows  i n c l i n e d   to  t he   d i r e c t i o n   of   l e n g t h   o f  

t h e   f l u e   c h a n n e l ,   t h e   f l a t   s u r f a c e s   of  t h e   p i n s   b e i n g  

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

f o r m e d   in   t h e   f l u e   c h a n n e l .  

In  o r d e r   to  o b t a i n   a  r e l a t i v e l y   l o n g e r  

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

of  t h e   h e a t   e x c h a n g e r ,   t h e   rows  of  p i n s   a r e   d i s p o s e d  

so  as  to   c o n v e r g e   in  t h e   d i r e c t i o n   of  p a s s a g e   of   t h e  

f l u e   c h a n n e l .   Thus  p r o g r e s s i v e l y   n a r r o w i n g   f l o w   c h a n n e l s  

a r e   f o r m e d ,   w h i c h   h a v e   a  k i n d   of  v e n t u r i   e f f e c t   on  t h e  

f l u e   g a s .  
As  an  a d d i t i o n a l   m e a s u r e   in  t h i s   r e s p e c t  

t h e   d i s t a n c e   b e t w e e n   t h e   p i n s   of  t h e   same  row  can   b e  

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

f l u e   c h a n n e l .  

In  o r d e r   to  e n h a n c e   t h e   t u r b u l e n c e   i n  

t h e   f l u e   c h a n n e l   t h e   f l a t   s u r f a c e s   on  t h e   p i n s   on  o n e  

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

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

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

t u r b u l e n c e   of   t h e   f l u e   gas   a t   t h e   i n t e r f a c e   b e t w e e n  

t h e   s e c t i o n s .  

In  o r d e r   to   o b t a i n   a  s a t i s f a c t o r y   h e a t  

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

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

c h a m b e r   c o m p r i s e s   one  or   more   g u i d e   p a r t i t i o n s .  
From  t h e  i n l e t   n i p p l e   t h e s e   p a r t i t i o n s  

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

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

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

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



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  

w i t h   r e f e r e n c e   to   a  d r a w i n g .  

The  d r a w i n g   shows  i n :  

f i g . 1   a  p e r s p e c t i v e   v i ew   of  a  h e a t i n g   a p p a r a t u 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   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

f i g . 2   a  s i d e   e l e v a t i o n   of  a  s e c t i o n   u s e d   i n  

t he   h e a t   e x c h a n g e r ,  

f i g . 3   and  4  a  b o t t o m   v i e w   and  a . p l a n   v i e w  

r e s p e c t i v e l y   of  t h e   s e c t i o n   of  f i g . 2 ,  

f i g . 5   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   b o t t o m  
s i d e   of  t h e   s e c t i o n   of  f i g . 2 ,  

f i g . 6   and  7  a  p l a n   v i e w   and  a  s i d e   v i e w   r e s p e c -  

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

The  h e a t i n g   a p p a r a t u s   shown  in  f i g .   1  m a i n l y  

c o m p r i s e s   a  gas   b u r n e r   1  and  a  h e a t   e x c h a n g e r   2  a r r a n g e d  

a b o v e   s a i d   b u r n e r   and  h a v i n g   an  i n l e t   and  an  o u t l e t  

' c o n d u i t   3  and  4  r e s p e c t i v e l y .   The  a s s e m b l y   i s   s u r r o u n d e d  

by  an  e n v e l o p e   5,  w i t h   w h i c h   a  c h i m n e y   6  c o m m u n i c a t e s .  

The  h e a t   e x c h a n g e r   2  c o n s i s t s   of  a  s e r i e s  

of  s e c t i o n s   7  a r r a n g e d   s i d e   by  s i d e   to  be  d e s c r i b e d   m o r e  

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   to  f i g s .   2  to   6.  B e t w e e n  

t h e   s e c t i o n s   f l u e   gas   c h a n n e l s   8  a r e   f o r m e d   so  t h a t   t h e  

f l u e   g a s e s   e m a n a t i n g   f rom  t h e   b u r n e r   1  can  f l o w   t h r o u g h  

t h e s e   c h a n n e l s   8  t o w a r d s   t h e   o u t l e t   p i p e   6 .  

The  s e c t i o n   shown  in  f i g . 2   i s   m a i n l y  

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

f o r m e d ,   w h i c h   c o m m u n i c a t e s   t h r o u g h   an  i n l e t   n i p p l e   9  a n d  

an  o u t l e t   n i p p l e   14  w i t h   t h e   c h a m b e r s   of  t he   n e i g h b o u r i n g  

s e c t i o n s .   The  s i d e w a l l   of  t h e   s e c t i o n   7  has  a  s u b s t a n t i a l l y  

r e c t a n g u l a r   s h a p e   and  h a s   a  l a r g e   number   of  p i n s   10  p r o j e c -  

t i n g   i n t o   t h e   f l u e   c h a n n e l   8  f o r m e d   b e t w e e n   two  s e c t i o n s .  

The  p i n s   shown  in  f i g . 2   a r e   d i s p o s e d   in  c o n v e r g i n g   r o w s ,  

w h i c h   is   i n d i c a t e d   by  t h e   l i n e   I - I I   in  f i g . 2 .  

On  b o t h   s i d e s   of  i t s   c i r c u m f e r e n c e   e a c h   p i n   10  has   a  f l a t  

s u r f a c e   11  ( s e e   a l s o   f i g . 6 ) .   The  f l a t   s u r f a c e s   e x t e n d  

p a r a l l e l   to   t h e   row  of  p i n s   so  t h a t   b e t w e e n   t h e   rows  o f  

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

i n c l i n e d   to   t h e   ma in   d i r e c t i o n   of  f l o w   of  t h e  

f l u e   gas   f rom  b o t t o m   to  t o p .  



In  t h e   d i r e c t i o n   of  f l o w   of  t h e   f l u e   g a s  
t h e   d i s t a n c e s   b e t w e e n   t h e   p i n s   of   a  row  d e c r e a s e .  

On  t h e   b o t t o m   s i d e   or  t h e   a f f l u e n t   s i d e   o f  

t h e   s e c t i o n   7  a r e   a r r a n g e d   g u i d e   r i b s   15:  s e e   a l s o   f i g . 3 .  

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

s u r f a c e s   11  of  t h e   p i n s   10  a r e   m i r r o r - s y m m e t r i c a l   o n  

b o t h   s i d e s   of   a  s e c t i o n   7  as  shown  in  f i g . 4 .   I t   w i l l   b e  

o b v i o u s   t h a t   in   a s s e m b l i n g   t h e   s e c t i o n s   t h e   rows   1  -   2 

on  one  s i d e   ( f i g . 2 )   w i l l   c r o s s   t h o s e   on  t h e   o t h e r   s i d e  

fo  t h e   same  s e c t i o n   so  t h a t   in   a s s e m b l i n g   two  s e c t i o n s   7  t h e  

p i n s   10  f a c i n g   one  a n o t h e r   w i l l   be  in   c r o s s w i s e   p o s i t i o n s .  

I n t t h e   f l u i d   c h a m b e r   of   t h e   s e c t i o n   7 ,  

n e a r   i t s   a f f l u e n t   s i d e   12  a r e   a r r a n g e d   i n t e r n a l   g u i d e  

p a r t i t i o n s   13  c o n v e r g i n g   f rom  t h e   i n l e t   s t u b   9  t o w a r d s  

t h e  a f f l u e n t   s i d e   12.  In  t h e   e m b o d i m e n t   shown  f i v e   p a r t i t i o n s  

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

t h e   f l u i d   f r o m   t h e   i n l e t   s t u b   9  w i l l   m a i n l y   f l o w   a l o n g   t h e  

w a l l   12  and  w i l l   p a r t l y   f i n d   i t s   way  b e t w e e n   t h e   p a r t i t i o n s  

13  ( s e e   t h e   a r r o w s   Pl  and  P 2 ) .   Owing  to   t h e s e   p a r t i t i o n s  

13  t h e   r a t e   of  f l o w   P1  w i l l   be  r e l a t i v e l y   h i g h   w h i l s t   no  d e a d  

c o r n e r s   w i l l   be  f o r m e d   in  t h e   f l u i d   c h a m b e r   of  t h e   s e c t i o n   7 ,  

so  t h a t   o p t i m u m   h e a t   t r a n s f e r   i s   e n s u r 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  

d e s c r i b e d   a b o v e .   For   e x a m p l e ,   t h e   p i n s   may  as  an  a l t e r n a t i v e  

be  d i s p o s e d   in   s t a g g e r i n g   rows   I , I I   so  t h a t   t h e   f l o w  

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

r e p e a t e d l y .   T h i s   may  f u r t h e r   e n h a n c e   t h e   d e s i r e d   t u r b u l e n c e .  



1.  A  h e a t   e x c h a n g e r   f o r   u s e   in  a  c e n t r a l  

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

p l u r a l i t y   of  s e c t i o n s   a r r a n g e d   s i d e   by  s i d e   and  h a v i n g   e a c h  

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

an  i n l e t   n i p p l e   and  an  o u t l e t   n i p p l e ,   a  f l u e   gas   p a s s a g e  
b e i n g   f o r m e d   b e t w e e n   t h e   s e c t i o n s   i n t o   w h i c h   p r o j e c t  

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

one  or   more   p l a c e s ,   t h e   f l a t   s u r f a c e   of  t h e   p i n   b e i n g  

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

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   p i n s   a r e   d i s p o s e d   in   rows  i n c l i n e d   to   t h e   d i r e c -  

t i o n   of  l e n g t h   of  t h e   f l u e   c h a n n e l ,   t h e   f l a t   s u r f a c e s   o f  

t h e   p i n s   e x t e n d i n g   p a r a l l e l   to   t h e   r o w .  

3.  A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  and  2 

c h a r a c t e r i z e d   in   t h a t   t h e   rows  of  p i n s   c o n v e r g e   in  t h e  

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

4.A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  to   3 ,  

c h a r a c t e r i z e d   in   t h a t   in   t h e   same  row  t h e   d i s t a n c e s   b e t w e e n  

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

c h a n n e l .  

5.  A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  to   4 

c h a r a c t e r i z e d   in   t h a t   t h e   f l a t   s u r f a c e s   on  one  s i d e   o f  

a  s e c t i o n   a r e   m i r r o r - s y m m e t r i c a l   to   t h o s e   on  t h e   o t h e r  

s i d e   t h e r e o f .  

6.  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 h a r a c t e r i z e d   in   t h a t   on  t h e   a f f l u e n t   s i d e  

of  t h e   f l u e   gas   t h e   f l u i d   c h a m b e r   i s   p r o v i d e d   w i t h   one  o r  

more   g u i d e   p a r t i t i o n s .  

7.  A  d e v i c e   as  c l a i m e d   in   c l a i m   6  c h a r a c t e r i z e d  

in   t h a t   t h e   or  e a c h   p a r t i t i o n   c o n v e r g e s   f rom  t h e   i n l e t  

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



8.  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 h a r a c t e r i z e d   in  t h a t   t he   b o m b a r d e d   w a l l  

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

9.  A  h e a t i n g   a p p a r a t u 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   as  c l a i m e d   in   a n y o n e   of  t he   p r e c e d i n g   c l a i m s .  
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