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©  Water-gas  heat  exchanger,  in  particular  for  centralized  heating  systems  and  sanitary  water  systems. 
  There  is  disclosed  a  water-gas  heat  exchanger,  in 
particular  for  centralized  heating  systems  and  sanitary  water 
systems,  comprising  a  composite  structure  including  a 
plurality  of  pipes  (16,18,22,24)  and  component  parts,  effec- 
tive  to  allow  for  the  pipes  to  exchange  heat  with  an  outside 
gaseous  fluid,  the  pipes  defining  two  discrete  coils  one 
whereof  is  provided  for  heating  purposes  and  the  other 
whereof  is  provided  for  supplying  sanitary  drinkable  water. 



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  s o - c a l l e d  

h e a t   e x c h a n g e r   e f f e c t i v e   to  t r a n s m i t   h e a t   f r o m   a  

g a s e o u s   f l u i d   to  a  l i q u i d .  

More  s p e c i f i c a l l y   t he   p r e s e n t   i n v e n t i o n  

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

h e a t i n g   b o i l e r ,  p r e f e r a b l y   of  the   c e n t r a l i z e d   t y p e ,  

a n d / o r   f o r   p r o d u c i n g   " s a n i t a r y   w a t e r   " , t h a t  i s  

d r i n k a b l e   h o t   w a t e r . I n   o t h e r   w o r d s   t he   h e a t   e x c h a n g e r  

a c c o r d i n g   to  the   i n v e n t i o n   i s   p r o v i d e d   f o r   a s s o c i a t i o n  

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

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

of  the   c o n v e y e d   w a t e r .  

The  s y s t e m   t h e r e w i t h   t he   s u b j e c t  h e a t   e x c h a n g e r  

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

o f f i c e s   and  the   l i k e .  

As  i t   i s   k n o w n ,  i n   s u c h   a  h e a t   e x c h a n g e r , t h e  

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

s t r e a m ,  s u c h   as   a  gas   p r o d u c e d   by  the   c o m b u s t i o n  

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

by  the   f l a m e   of  s a i d   b u r n e r ,  i n   o r d e r   t o   h e a t   w a t e r  

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

to  p r o v i d e   h e a t   to  t h e   e n v i r o n m e n t .  

A l s o   known  i s   t h e   f a c t   t h a t   t h e   m e n t i o n e d  

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

by  t he   a v a i l a b l e   s u p p l y i n g   s y s t e m , o r   any   o t h e r  

s u i t a b l e   s o u r c e , w h i c h   w a t e r   may  a l s o   be  u s e d   f o r  

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

d r i n k a b i l i t y   p r o p e r t i e s , a t   l e a s t   f o r   t he   p o r t i o n   t h e r e o f  

b e i n g   c i r c u l a t e d   t h r o u g h   the   h e a t   e x c h a n g e r .  

A c c o r d i n g   to  an  i m p o r t a n t , t h o u g h   n o t   c r i t i c a l ,  



c h a r a c t e r i s t i c   of  t he   i n v e n t i o n , i t   i s   c h a r a c t e r i z e d  

in   t h a t   t h e   h e a t   e x c h a n g e r   i s   so  d e s i g n e d   and   a r r a n g e d  

as  to   p r o v i d e   an  o p t i m a l   c o m p r o m i s e   b e t w e e n   t h e  

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

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

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

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

and  o p e r a t i o n   of  t he   h e a t   e x c h a n g e r .  

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

i n v e n t i o n   i s   e s s e n t i a l l y   c h a r a c t e r i z e d   by  t h e   p r o v i s i o n  

and  a r r a n g e m e n t , a s   i s   w i l l   be  i l l u s t r a t e d   i n   a  m o r e  

d e t a i l e d   way  t h e r e i n a f t e r   a n d   as   i t   i s   c l e a r l y   s h o w n  

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

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

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

l y i n g   on  a t   l e a s t   two  s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e s .  

The  m e n t i o n e d   p i p e   l e n g t h s   a r e   e f f e c t i v e   to  j o i n t l y  

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

W i t h   t h e   m e n t i o n e d   p i p e s   a r e   a s s o c i a t e d , i n  

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

r e l e a s i n g   e q u i v a l e n t   m e a n s , a l s o   made  of   c o p p e r   or   a n y  

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

h e a t   r e l e a s i n g   m e a n s   b e i n g   p r o v i d e d   w i t h   s h a p e s   a n d / o r  

t h i c k n e s s e s   w h i c h   h a v e   b e e n   s u i t a b l y   d e s i g n e d   t o  

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

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

i n v e n t i o n , t h e   m e n t i o n e d   f i n s   a r e   f o r m e d   by  p r e s s i n g  

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

c o p p e r ,  i r o n   or  o t h e r   s u i t a b l e   m a t e r i a l s )   and  c o m p r i s e  

h o l e   f o r m a t i o n s   e f f e c t i v e   t o   f a c i l i t a t e   the   a s s e m b l -  



i n g   of  the   h e a t   e x c h a n g e r   c o m p o n e n t   p a r t s   to  f o r m  

a  s t r u c t u r a l   u n i t , w h i c h   w i l l   be  t h e r e i n a f t e r   c a l l e d  

" p a c k "   p r o v i d e d   f o r   f o r m i n g   the   h e a t   e x c h a n g e r  

p r o p e r .  

The  m e n t i o n e d   f i n s   a r e   p r e f e r a b l y   " p a c k a g e d "  

on  t he   p i p e s   by  m e a n s   of  s u i t a b l e   h o l e s   f o r m e d   i n  

s a i d   f i n s , a n d   t h e y   a r e   made  r i g i d   w i t h   s a i d   p i p e s  

by  m e a n s   of  known   s o l d e r i n g   m e t h o d s , o r   t h e y   a r e  

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

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

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

e x t e n s i o n   of  s a i d   p i p e s , i n   s u c h   a  way  a s   to  a s s u r e  

an  o p t i m a l   h e a t   e x c h a n g e   r e l a t i o n s h i p .  

D u r i n g   t h e   i n s t a l l a t i o n , t h e   p a c k   i s   p r e f e r a -  

b l y   a r r a n g e d   i n   a  h o r i z o n t a l   a t t i t u d e   a b o v e   a  h e a t  

s o u r c e , i n   p a r t i c u l a r   " r a m p s "   or  s e t s   of   s m a l l   f l a m e s  

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

n o z z l e s , a s   t h e r e i n a b o v e   i n d i c a t e d .  

The  f l u i d   to   be  h e a t e d   ( f o r   e x a m p l e   w a t e r )  

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

o u t s i d e , t h a t   i s   b e t w e e n   t h e   p i p e s   and   t h e   f i n   g a p ,  

t h e   h o t   gas   p r o d u c e d   by  t h e   b u r n e r   s y s t e m   i s   c a u s e d  

to  p a s s   in   s u c h   a  way  as   to  r e l e a s e   h e a t   b o t h   to  t h e  

p i p e s   and  to  t he   f i n s ,  t o   p r o v i d e   t h e   d e s i r e d   e x c h a n g e  

of  t he   t h e r m a l   e n e r g y .  

P r e f e r a b l y   t h e   m e n t i o n e d   f i n s   a r e   so  d e s i g n e d  

and  a r r a n g e d   as   to   s a t i s f a c t o r i l y   p i c k   up  the   g a s  

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

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



In  a d d i t i o n   to   t h e   a b o v e   d i s c l o s e d   c h o i c e  

of   t h e   f i n s , w h i c h   h a s   b e e n   s p e c i f i c a l l y   d e s i g n e d   a n d  

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

of   s a i d   f i n s   h a v e   b e e n   so  d e s i g n e d   as   to  p r o v i d e  

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

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

e x c h a n g e .  

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

of  the   i n v e n t i o n , i n s i d e   t h e   m e n t i o n e d   p i p e s   a  c o i l  

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

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

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

of   t h e   d i r e c t   c o n t a c t   b e t w e e n   t h e   o u t e r   p i p e   a n d  

t h e   c o i l . A c c o r d i n g l y   t h e   m e n t i o n e d   c o i l   m u s t   b e  

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

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

as   s p e c i f i e d   f o r   t he   s o - c a l l e d   " h y d r a u l i c - s a n i t a r y "  

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

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

The  a b o v e   and   o t h e r   f e a t u r e s   of   t he   p r e s e n t  

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

w i l l  b e c o m e   m o r e   a p p a r e n t   t h e r e i n a f t e r   f r o m   t h e  

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

d r a w i n g , w h e r e :  

f i g . 1   i s   a  g e n e r a l   v i e w   o f   t h e   h e a t   e x c h a n g e r  

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 , i l l u s t r a t i n g  

p a r t i a l l y   b r o k e n   away  c o m p o n e n t   p a r t s   of  t he   h e a t  

e x c h a n g e r   i t s e l f , i n   o r d e r   to  b e t t e r   show  the   c o m b i n a t i o n  

of   t he   p i p e s ; i t   s h o u l d   be  n o t e d   t h a t   t h e   s i z e   of   t h e  

h e a t   e x c h a n g e r   may  be  d i f f e r e n t   f rom  the   s i z e   i l l u s t r a t e d  



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

a n d / o r   t o   t h e   c o n s t r u c t i o n a l   and  o p e r a t i n g   r e q u i r e -  

m e n t s   of  t h e   h e a t   e x c h a n g e r   i t s e l f , a n d  

f i g . 2   i l l u s t r a t e s   t h a t   same  h e a t   e x c h a n g e r  

as  t a k e n   in   t h e   d i r e c t i o n   i n d i c a t e d   a t   - I I -   i n  

f i g u r e   1 .  

W i t h   r e f e r e n c e   t o   t h e   f i g u r e s   of   t h e  

d r a w i n g , 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  c o m p o s i t e  

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

ed  a t   10  and   e x t e n d i n g , i n   t h e   m a i n   p l a n e   of   t h e  

h e a t   e x c h a n g e r , t h r o u g h   t h e   s p a c e   d e f i n e d   by  t h e   d a s h -  

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

12  and  14  of   f i g . 2 .  

The  s h a p e   of  t h e   o u t l i n e   or   c o n t o u r   of   t h e  

m e n t i o n e d   f i n s   10  i s   shown   in   f i g . 2 , t h e r e i n   a r e   a l s o  

i n d i c a t e d , b y   way  of  e x a m p l e , s o m e   n u m e r i c a l   v a l u e s  

of   t h e   p r e f e r r e d   s i z e   f o r   t h e   m e n t i o n e d   f i n s   1 0 .  

T h a t   same  c o m p o s i t e   s t r u c t u r e   c r i t i c a l l y  

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

c o m p o n e n t   p a r t   of  g r e a t e r   d i a m e t e r , a   p o r t i o n   w h e r e o f  

i s   d e f i n e d   by  p a r t i a l l y   r e c t i l i n e a r   and   p a r t i a l l y  

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

i n d i c a t e d   a t   16  and  1 8 .  

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

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

t h e   b o i l e r   l i q u i d   and   h a s   t h e   s h a p e   s h o w n   i n   f i g . 2 .  

P a r t s   of  t h e   m e n t i o n e d   c o i l , i n d i c a t e d   a t   2 0 , a r e   a l s o  

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

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

shown  t h e   m e n t i o n e d   p a r t s   20  a r e   c o u p l e d   i n   s e r i e s  

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

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



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

i n g   t h e   p a r t s   2 0 , 2 2   a n d   23  J o i n t l y   f o r m   o r   d e f i n e  

t h e   s a n i t a r y   w a t e r   c i r c u i t . T h e   m e n t i o n e d   f i n s   1 0 ,  

p r e f e r a b l y   made  of   c o p p e r   a n d   u n d e r   t h e   a b o v e   i n d i c a t -  

ed  c o n d i t i o n s , h a v e   a  s u i t a b l e   t h i c k n e s s   e f f e c t i v e   t o  

p r o v i d e   a  h i g h   e f f i c i e n c y   o f   t h e   h e a t   e x c h a n g e r .  

The  s i z e   p a r a m e t e r s   f o r   t h e   m e n t i o n e d   f i n s   may  be  a s  

f o l l o w s :  

t h i c k n e s s   f r o m   0 . 5   t o   0 . 7   mm 

f i n   t o   f i n   s p a c i n g   n  3 . 5   t o   4  m m  

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

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

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

g a s e o u s   p r o d u c t s   t o   d i s c h a r g e   t o   t h e   o u t s i d e , t h r o u g h  

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

I t   s h o u l d   be  a p p a r e n t   t h a t   t h e   p r i n c i p l e  

of   t h e   p r e s e n t   i n v e n t i o n   may  be  e x t e n d e d   t o   t h e   h e a t  

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

e q u i v a l e n t   u s e f u l n e s s ,  d e p e n d i n g   on  t h e   i n d u s t r i a l  

m a k i n g   r e q u i r e m e n t s , a s   w e l l   as   on  e c o n o m i c a l   r e q u i r e m e n t s ,  

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

m a k i n g   t h e   h e a t   e x c h a n g e r .  



1 -   W a t e r - g a s   h e a t   e x c h a n g e r , i n   p a r t i c u l a r   f o r  

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

s y s t e m s , c h a r a c t e r i z e d   in   t h a t   i t   c o m p r i s e s   a  

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

p l u r a l i t y   of  p i p e s  ( 1 6 ,  1 8 ,  2 2 ,  2 4  )   ana  m e m b e r s  

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

w i t h   an  o u t s i d e   g a s e o u s   f l u i d .  

2-  A  h e a t   e x c h a n g e 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 -  

ed  in   t h a t   s a i d   p l u r a l i t y   of   p i p e s   d e f i n e s   t w o  

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

p u r p o s e s   and  the   o t h e r   w h e r e o f   i s   u s e d   f o r   s u p p l y i n g  

d r i n k a b l e   h o t   w a t e r .  

3 -  A   h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m s   1  or  2 ,  

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

p i p e s   i s   made  f r o m   c o p p e r .  

4 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to  one  or  m o r e   o f  

c l a i m s   1  to  3 , c h a r a c t e r i z e d   i n   t h a t   s a i d   c o m p o s i t e  

s t r u c t u r e   c o m p r i s e s   a  p l u r a l i t y   of  f i n s   ( 1 0 )   f o r  

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

5-  A  h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   4 , c h a r a c t e r i z -  

ed  in  t h a t   s a i d   c o m p o s i t e   s t r u c t u r e   i s   made  in   t h e  

fo rm  of  a  p a c k   f o r m i n g   the   h e a t   e x c h a n g e r   p r o p e r .  



6-  A  h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   5 , c h a r a c t e r i z -  

ed  in   t h a t   in   s a i d   p a c k   s a i d   f i n s   ( 1 0 )   a r e   s t r u c t u r a l -  

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

r e l a t i o n s h i p .  

7 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   6 ,  c h a r a c t e r i z -  

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

by  m e a n s   of  w e l d i n g   m e t h o d s .  

8 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   7 , c h a r a c t e r i z -  

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

of   s o l d e r i n g   m e t h o d s .  

9 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   4 , c h a r a c t e r i z -  

ed  i n   t h a t   s a i d   f i n s   ( 1 0 )   a r e   made  by  m e a n s   o f  

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

1 0 - A   h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   4 , c h a r a c t e r i z -  

ed  i n   t h a t   s a i d   f i n s   a r e   made  r i g i d   w i t h   s a i d  

p i p e s   by  m e c h a n i c a l   m e a n s   s u c h   as   r i v e t i n g   or  p e r m a n e n t  

s w a g i n g .  

11 -A   h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   4  and  a n y  

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   i n   t h a t   s a i d   f i n s   h a v e  

a  t h i c k n e s s   f r o m   0 . 5   t o   0 .7   mm. 

12 -A   h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   5  and   a n y  

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   in   s a i d   p a c k  

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



b e t w e e n   a d j o i n i n g   f i n s   i s   f r o m   3 . 5   to  4  mm, 

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

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

1 3 - A   h e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   2  and  a n y  

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   one  of  s a i d  

d i s c r e t e   c o i l s   c o m p r i s e s   c o m p o n e n t   m e m b e r s   e f f e c t i v e  

to  d e f i n e   t h e   s a n i t a r y   w a t e r   c i r c u i t .  

1 4 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to   c l a i m   1 3 , c h a r a c t e r i z -  

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

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

t he   h e a t i n g   w a t e r   c o i l .  

1 5 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to   c l a i m   1 4 , c h a r a c t e r i z -  

ed  in   t h a t   s a i d   i n n e r   p a r t s   a r e   so  a r r a n g e d   a n d  

d e s i g n e d   as   to   be  e f f e c t i v e   to   a c t   as   a  " t u r b u l a t o r "  

d u r i n g   the   h e a t i n g   s t e p .  

1 6 -   A  h e a t   e x c h a n g e r   a c c o r d i n g   to  any   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   i t   i s   p r o v i d e d   w i t h  

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

s o l d e r i n g   s a i d   f i n s   and  p i p e s   and  s a i d   p i p e s   a n d  

s a n i t a r y   c o i l   and  e f f e c t i v e   to  be  u s e d   b o t h   f o r  

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

1 7 -   A  h e a t   e x c h a n g e r   f o r   h e a t i n g   and  s a n i t a r y   w a t e r  

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



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

i n t e n d e d   o b j e c t s .  
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