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A  thermal  convector  device  capable  of  operating  by  natural  and/or  forced  convection. 

The  present  invention  relates  to  a  device  capable  of 
exchanging  heat  by  natural  and/or  forced  convection, 
especially  conceived  for  the  heating  of  rooms,  and  to  this 
purpose,  it  is  provided  with  a  natural  convection  circuit 
in  which  the  air  drawn  from  a  lower  opening  (13)  .is 
driven  through  a  heating  body  (17),  to  penetrate  into  a 
convective  chimney  (18)  and  to  be  expelled  from  a  higher 
opening  (15);  a  forced  convection  circuit  is  provided  with 
a  fan  (19)  which  draws  the  air  heated  by  the  heating 
body  and  pushes  it  into  a  passage  (20)  separate  from 
the  convective  chimney  in  order  to  expel  it  from  the 
higher  opening. 



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  t h e r m a l   c o n v e c t o r  

d e v i c e ,   c a p a b l e   of  o p e r a t i n g   by  n a t u r a l   a n d / o r   f o r c e d  

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

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

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

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

e x c h a n g e   b e t w e e n   w a t e r   and  a i r .  

C e r t a i n   t y p e s   of   h e a t e r s   e x c h a n g e   h e a t   by  i r r a d i a t i o n   a n d  

by  n a t u r a l   c o n v e c t i o n   and  a r e   c a l l e d   r a d i a t o r s .   O t h e r  

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

by  n a t u r a l   c o n v e c t i o n   and  a r e   made  up  of  p a r a l l e l   t u b e s  

c r o s s e d   by  ho t   w a t e r ,   p r o v i d e d   w i t h   a  f i n n i n g   f o r   a  b e t t e r  

t h e r m a l   e x c h a n g e ,   and  a r e   d i s p o s e d   a t   t h e   b a s e   of   a  c o n v -  

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

t h e r m a l   c o n v e c t o r s .  

B o t h   t h e   r a d i a t o r s   and  t h e   t h e r m a l   c o n v e c t o r s   a r e   c h a r a c t  

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

t i o n   can   be  o b t a i n e d   by  a c t i n g   on  t h e   t e m p e r a t u r e   a n d / o r  



t h e   f l o w   of   t h e   ho t   w a t e r .  

An  e v i d e n t   d i s a d v a n t a g e   of   t h e s e   h e a t   e x c h a n g e r s   i s   t h e i r  

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

due  f o r   e x a m p l e   to  h e a t   i n c r e a s e   by  s o l a r   i r r a d i a t i o n ,   o r  

a m b i e n t   t e m p e r a t u r e   v a r i a t i o n s ,   due   f o r   e x a m p l e   to   l i g h t -  

i n g ,   or   t h e   p r e s e n c e   of  s e v e r a l   home  a p p l i a n c e s   or  o f  

p e r s o n s .   M o r e o v e r ,   t h e y   a p p e a r   to  be  v e r y   s l ow   in   r e a c h i n g  

s t e a d y - s t a t e   h e a t i n g   c o n d i t i o n s ,   a f t e r   D e r i o d s   more  o r  

l e s s   c o n t i n u o u s   of   no  o p e r a t i o n   or   a t t e n u a t i o n   of   t h e   r o o m  

h e a t i n g .   T h i s   i s   t h e   c a s e ,   f o r   e x a m p l e ,   of  h o u s e s   t h a t   a r e  

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

and  in   w h i c h   t h e   s t e a d y - s t a t e   o p e r a t i o n   r e q u i r e s   a  c o n s i d e r  

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

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

known,   in   w h i c h   t h e   c o n v e c t i v e   e x c h a n g e   w i t h   a  s e t   of  f i n -  

ned   t u b e s ,   c r o s s e d   by  h o t   w a t e r   or   s t e a m ,   i s   a c t i v a t e d   b y  

means   of   a  f a n .   T h e s e   t h e r m a l   c o n v e c t o r s   a r e   a b l e   to   s u p -  

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

w o r k i n g ,   b u t   a r e   c o m p l e t e l y   i n s u f f i c i e n t   to   s u p p l y   a  g o o d  

t h e r m a l   e x c h a n g e   by  n a t u r a l   c o n v e c t i o n ,   due  to  t h e   h i g h  

i n t e r n a l   r e s i s t a n c e   to  t h e   a i r   m o v e m e n t   and  t h e   l a c k   of   a  

c o n v e c t i v e   c h i m n e y .  

The  t h e r m a l   c o n v e c t o r   o b j e c t   of  t h i s   i n v e n t i o n   p r e s e n t s  

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

when  o p e r a t i n g   as  a  n a t u r a l   c o n v e c t o r ,   and  a l s o   t h e   p o s -  

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

of  a  f o r c e d   c o n v e c t i o n ,   i n i t i a t e d   f o r   e x a m p l e   by  o p e r a t i o n  



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

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

n o t e w o r t h y   a d v a n t a g e s .   F i r s t   of  a l l ,   on  t h e   b a s i s   of  a  

c e r t a i n ,   w e l l - p r e d e t e r m i n e d   minimum  t e m p e r a t u r e ,   i t   c a n  

be  d i m e n s i o n e d   to  o p e r a t e ,   in   s t e a d y - s t a t e   h e a t i n g   c o n d i -  

t i o n s ,   as  a  t h e r m a l   c o n v e c t o r   w o r k i n g   by  n a t u r a l   c o n v e c -  

t i o n ,   and  to  o p e r a t e   as  a  t h e r m a l   c o n v e c t o r   w o r k i n g   b v  

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

n e e d s :   t h e   l a t t e r   c a s e   may  t a k e   p l a c e   in  t he   i n i t i a l   h e a t -  

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

at  i n t e r v a l s ,   or  due  to  s u d d e n   l o w e r i n g   of  t h e   t e m p e r a t u r e  

e x t e r n a l   to  t h e   a m b i e n t ,   b e l o w   t h e   v a l u e   c o n s i d e r e d   in  t h e  

d e s i g n   of  t h e   s t e a d y - s t a t e   o p e r a t i o n .  

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

h e a t i n g   c o n d i t i o n s   in   a  room  by  k e e p i n g   t h e   f a n   c o n s t a n t -  

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

t h e   p o s s i b i l i t y   of  u t i l i z i n g   ho t   w a t e r   at  r e l a t i v e l y   l o w  

t e m p e r a t u r e ,   as  can   be  o b t a i n e d   by  a u x i l i a r y   or  a l t e r n a t -  

i v e   h e a t   s o u r c e s   ( h e a t   pumps ,   h e a t   r e c u p e r a t o r s ,   s o l a r  

p a n e l   s y s t e m ,   e t c . ) .   T h i s   a v a i l a b i l i t y   in   t h e   u s e   of  w a t e r  

at   low  t e m p e r a t u r e   ( 4 0 - 6 0 ° C ) ,   and  t h a n k s   to  t h e   r e m a r k a b l e  

o p e r a t i o n   e l a s t i c i t y   due  to  t h e   a u x i l i a r y   f a n ,   g i v e s   a l s o  

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

d i m e n s i o n e d   f o r   h i g h e r   t e m p e r a t u r e s   ( 8 0 - 9 0 °   C),  w h e n e v e r  

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

d e v i c e s   a c c o r d i n g   to  t h i s   i n v e n t i o n .  

The  d e v i c e   o b j e c t   of  t h i s   i n v e n t i o n   i s   c h a r a c t e r i z e d   b y  



h a v i n g :   a h e a t i n g   b o d y ;   a  c h a m b e r   to   c o n t a i n   t h e   h e a t i n g  

b o d y ;   a  l o w e r   o p e n i n g   at  t h e   b o t t o m   of  t h i s   c h a m b e r ,   p o s i -  

t i o n e d   b e l o w   t h e   h e a t i n g   body ,   to  d r a w   t h e   c o l d   a i r   f r o m  

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

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

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

er   o p e n i n g   f r o m   t h e   s u p e r i o r   end  of   t h e   c o n v e c t i v e   c h i m n e y  

t o w a r d   t h e  a m b i e n t .   The  e n t i r e   d e v i c e   i s   c o n c e i v e d   so  t h a t  

t h e   n a t u r a l   c o n v e c t i v e   m o v e m e n t   of  t h e   a i r  m a y   t a k e   p l a c e  

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

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

c o n v e c t i o n   c i r c u i t ,   f l a n k i n g   t h e   n a t u r a l   c o n v e c t i o n   c i r c u i t ,  

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

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

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

c o n v e c t i o n   c i r c u i t ,   in   w h i c h   t h e   ho t   a i r   p u s h e d   by  t h e   f a n  

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

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

P r e f e r a b l y   t h e   h e a t i n g   b o d y   i s   made  w i t h   a  s e t   of   f i n n e d  

t u b e s ,   c r o s s e d   by  h o t   w a t e r   or   s t e a m .   A c c o r d i n g   to  t h e   p o s  

s i b l e   v a r i a t i o n ,   t h e   h e a t i n g   b o d y   can   a l s o   be  o b t a i n e d   w a t h  

an  e l e c t r i c a l   r e s i s t a n c e ,   s h a p e d   as  a  c o i l   or  as  a  g r i l l .  

F u r h t e r   c h a r a c t e r i s t i c s  a n d   a d v a n c t a g e s   of   t h i s   i n v e n t i o n  

w i l l   b e c o m e   e v i d e n t   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   t h a t  

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

i n n o v a t i o n ,   w h i c h   i s   shown  in   t h e   e n c l o s e d   d r a w i n g s :  



f i g u r e   1  i s   a  f r o n t   v i e w   of  t h e   d e v i c e ,   h a v i n g   r e m o v -  

ed  t he   f r o n t   w a l l   of  t h e . c o n t a i n e r ;  

f i g u r e   2  i s   a  t r a n s v e r s a l   s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   A-A  of  f i g u r e   1 .  

The  d e v i c e   of  t h i s   i n v e n t i o n   i s   d e l i m i t e d   by  a  c o n t a i n e r   1 ,  

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

2,  two  l a t e r a l   w a l l s   3  and  4  and  a  r e a r   w a l l   5  t h a t ,   f o r  

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

f r o m   t h e   v e r t i c a l   w a l l   6  of  t h e   a m b i e n t ,   l e a v i n g   t h u s   a n  

a i r   gap  7  s u i t a b l e   to  s e p a r a t e   t h e   c o n t a i n e r   i t s e l f   f r o m  

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

i n s u l a t i n g   m a t e r i a l s .  

Two  i n t e r n a l   l a t e r a l   w a l l s   8  and  9  s e p a r a t e   a  l a r g e   m i d d l e  

s p a c e   of  t h e   c o n t a i n e r   f r o m   t h e   l a t e r a l   s p a c e s   10  and  1 1 ,  

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

t u b e s   or  o t h e r s .  

The  l o w e r   w a l l   12  of  t h e   c o n t a i n e r   p r e s e n t s  a n   o p e n i n g   1 3  

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

e x t e n d s   b e t w e e n   t h e   two  w a l l s   8  and  9;  in   t h e   same  w a y ,  

t h e   h i g h e r   w a l l   14  p r e s e n t s   an  o p e n i n g   15  a l s o   e x t e n d i n g  

b e t w e e n   t h e   two  w a l l s   8  and  9,  w h i c h   i s   e v e n t u a l l y   g r i l l e d  

or   p r o v i d e d   w i t h   d e f l e c t o r s   to  s u i t a b l y   d e v i a t e   t h e   o u t -  

c o m i n g   a i r .   G e n e r a l l y   t h e   h i g h e r   o p e n i n g   15  i s   d i s p o s e d ,  

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

1 3 .  

The  l o w e r   p a r t   of   t h e   s p a c e   d e l i m i t e d   by  t h e   w a l l s   8  and  9  



c o n s t i t u t e s   a  c o n t a i n i n g   c h a m b e r   16,  D a r t i a l l y   o c c u p i e d   b y  

a  h e a t i n g   b o d y   17,  p l a c e d   i m m e d i a t e l y   a b o v e   t h e   l o w e r   o p e n  

i n g - 1 3   and  e x t e n d i n g   f o r   t h e   w h o l e   l e n g t h   of  t h i s   o p e n i n g .  

T h i s   h e a t i n g   body   i s   p r e f e r a b l y   made  by  a  t h e r m a l   c o n v e c t o r  

g r o u p   f o r m e d   by  a  s e t   of  t u b e s   c r o s s e d ,   in   s e r i e s   or   i n  

p a r a l l e l ,   by  h o t   w a t e r   or   s t e a m ,   and  h a v i n g   a  l a r g e   n u m b e r  

of  f i n n i n g s   to   i m p r o v e   t h e   t h e r m a l   e x c h a n g e ;   t h e   l a t t e r ,  

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

can  a s s u m e   any  g e o m e t r i c a l   c o n t o u r .  

The  h e a t i n g   b o d y   17,  as  a  p o s s i b l e   a l t e r n a t i v e   s o l u t i o n ,  

can   be  made  up  w i t h   an  e l e c t r i c a l   r e s i s t a n c e   e x t e n d i n g   f o r  

t h e   w h o l e   l e n g t h   of   t h e   l o w e r   o p e n i n g   13,  and  s h a p e d   as  a  

c o i l   or   as  a  g r i l l ,   in   s u c h   a  way  as  to   p r e s e n t   a  l a r g e  

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

o p e n i n g   1 3 .  

Above   t h e   h e a t i n g   b o d y   17,  t h e   c o n t a i n e r   f o r m s   a  f r e e  

s p a c e   18,  e x t e n d i n g   v e r t i c a l l y   w i t h o u t   any  o b s t a c l e   to   t h e  

h i g h e r   o p e n i n g   15:  t h i s   s p a c e   t h u s   c o n s t i t u t e s   a  c o n v e c t i v e  

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

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

h e a t e d   by  c r o s s i n g   t h e   h e a t i n g   b o d y   17,   f o l l o w s   t h e   c o n v e c  

t i v e   c h i m n e y   18  a c c o r d i n g   to   t h e   a r r o w s   a,  and  g o e s   o u t  

i n t o   t h e   a m b i e n t   t h r o u g h   t h e   h i g h e r   o p e n i n g   1 5 .  

As  Can  be  s e e n   p a r t i c u l a r l y   f r o m   f i g .   1,  t h e   c o n v e c t i v e  

c h i m n e y   18  e x t e n d s   b e t w e e n   t h e   two  w a l l s   8  and  9,  s u b -  

s t a n t i a l l y   a b o v e   t h e   h e a t i n g   b o d y   1 7 .  



Above  t h e   c o n t a i n i n g   c h a m b e r   16,  p o s i t i o n e d   b a c k w a r d   w i t h  

r e s p e c t   to  t h e   h e a t i n g   body   17,  a  f a n   19  i s   i n c o r p o r a t e d ,  

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

body   17  and  p u s h e s   i t   i n t o   a  d e l i v e r y   d u c t   20,  h a v i n g   a  

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

w a l l s   8  and  9,  and  w h i c h   e x t e n d s   t o w a r d   t h e   t op   w i t h   a  

l a s t   p a r t   20'   d i r e c t e d   v e r t i c a l l y   t o w a r d   t h e   t o p .   The  v e r t  

i c a l   p a r t   20 '   of  t h e   d e l i v e r y   d u c t   e n t e r s   f o r  a   c e r t a i n  

p a r t   i n s i d e   a  s u p e r i o r l y - p l a c e d   hood  21  d e l i m i t e d   by  a  f r o n t  

w a l l   22,  by  t h e   b a c k   w a l l   5  of  t h e   c o n t a i n e r ,   and  bv  t h e  

two  l a t e r a l   w a l l s   23  and  24.  The  t r a n s v e r s a l   d i m e n s i o n s   o f  

t h i s   hood  a r e   s u b s t a n t i a l l y   g r e a t e r   t h a n   t h e   t r a n s v e r s a l  

d i m e n s i o n s   of  t h e   v e r t i c a l   p a r t   20'   of  t h e   d e l i v e r y   d u c t  

in   s u c h   a  way  t h a t   a  l a r g e   gap  25  may  be  f o r m e d   b e t w e e n  

s u c h   p a r t   20'   and  t h e   l o w e r   e n t r a n c e   of  t h e   h o o d :   t h i s   g a p  

s u r r o u n d s   t h e   p a r t   20'   f r om  at   l e a s t   t h r e e   c o n s e c u t i v e  

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

c o n v e c t i v e   c h i m n e y   18  and  t h e   hood  2 1 .  

S u p e r i o r l y   t h e   hood   21  i s   o p e n e d   and  i s   s p a c e d   ou t   f r o m  

t h e   h i g h e r   o p e n i n g   15,  f o r m i n g   a  c h a m b e r   26  common  w i t h  

t h e   c o n v e c t i v e   c h i m n e y   1 8 .  

The  hood   21  p r e s e n t s ,   a b o v e   t h e   gap  25,  a  s e r i e s   of  s i d e -  

b y - s i d e ,   p a r a l l e l , v e r t i c a l   d i a p h r a g m s   27  a b l e   to   u n i f o r m -  

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

I t   can   be  e a s i l y   s e e n   t h a t   t h e   l o w e r   c h a m b e r   16,  t h e   d e l i .  

v e r y   d u c t   2 0 - 2 0 ' ,   t h e   hood   21  and  t h e   h i g h e r   c h a m b e r   26  

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



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

15;  t h i s   c i r c u i t   c an   be  o p e r a t e d   w h e n  t h e   f a n   19  i s   s t a r t -  

e d .  

When  t h e   f o r c e d   c o n v e c t i o n   c i r c u i t   t h u s   d e f i n e d   i s   n o t  

o p e r a t i n g ,   t h e  a i r   h e a t e d   by  t h e   h e a t i n g   b o d y   1 7  m o v e s   u p -  

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

c h i m n e y   18,  f o l l o w i n g   t h e   n a t u r a l   c o n v e c t i o n - c i r c u i t :   t h i s  

c i r c u i t   can   be  u s e d   to   m a i n t a i n   t h e   a m b i e n t   t e m p e r a t u r e   i n  

s t e a d y - s t a t e   c o n d i t i o n s   and  in   t h e   c a s e s   i n   w h i c h   t h e  

e x t e r n a l   t e m p e r a t u r e   i s   h i g h e r   t h a n   t h e   minimum  d e s i g n -  

t e m p e r a t u r e   of   t h e   h e a t i n g   d e v i c e .  

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

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

p e r i o d ,   o r   m a i n t a i n e d   a t  a   low  h e a t i n g   l e v e l ,   or   in   c a s e   o f  

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

min imum  d e s i g n - t e m p e r a t u r e ,   t h e   f o r c e d   c o n v e c t i o n   c i r c u i t  

c an   be  o p e r a t e d   by  s t a r t i n g   t h e   f a n   1 9 .  

In  t h i s   c a s e   t h e   a i r   c o m i n g   i n   f r o m   t h e   l o w e r   o p e n i n g   1 3 ,  

a f t e r   h a v i n g   b e e n   h e a t e d   by  t h e   h e a t i n g   b o d y   17  i s   d r a w n  

by  t h e   f a n   19  and  s e n t   i n t o   t h e   d e l i v e r y   d u c t   2 0 - 2 0 ' ,   f r o m  

t h i s   a l o n g   t h e   hood   21  i n t o   t h e   h i g h e r   c h a m b e r   26  and  t o  

t h e   h i g h e r   o p e n i n g   1 5 .  

The  v e r t i c a l   end   20 '   o f   t h e   d e l i v e r y   d u c t   20  a c t s ,   w i t h i n  

t h e   h o o d ,   as   an  i n j e c t o r   w h i c h   c r e a t e s   a  d e p r e s s i o n   a l o n g  

t h e   gap  25,  so  t h a t   t h e   g r e a t e r   p a r t   o f   t h e   a i r   c o m i n g   u p  

a l o n g   t h e   c o n v e c t i v e   c h i m n e y   18  i s   d r a w n   t h r o u g h   t h e   g a p  



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

d r a w n   f r o m   t h e   c o n v e c t i v e   c h i m n e y   18  c o n t i n u e s   t o w a r d   t h e  

h i g h e r   c h a m b e r   26  w h e r e   i t   m i x e s   a g a i n   w i t h   t he   a i r   c o m i n g  

f r o m   t h e   hood  21  to  f i n a l l y   o u t g o   t h r o u g h   t h e   h i g h e r   o p e n -  

i n g   1 5 .  

The  a r r a n g e m e n t ,   t h e r e f o r e ,   of  t h e   gap  25  b e t w e e n   t h e  

c o n v e c t i v e   c h i m n e y   18  and  t h e   hood  21  i s   u s e d  t o   i n c r e a s e  

t h e   f l o w   of  t h e   a i r   h e a t e d   by  f o r c e d   c o n v e c t i o n ,   s i n c e   t h e  

a i r   d r awn   t h r o u g h   t h e   gap  25  c r e a t e s   a  d e p r e s s i o n   in   t h e  

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

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

I t   i s   i m p o r t a n t   to   n o t i c e   t h a t   t h e   d e l i v e r y   d u c t   20  i s  

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

a b o v e   t h e   h e a t i n g   b o d y   17,  by  a  s e p a r a t i o n   w a l l   w h i c h   p r e -  

v e n t s   t h e   a s p i r a t i o n   by  t h e   f an   19  to  be  e x t e n d e d   a l s o   t o  

t h i s   s p a c e .  

N a t u r a l l y   t h e   i n v e n t i o n   may  be  e m b o d i e d   in   f o r m s   d i f f e r e n t  

f r o m   t h e   a b o v e - i l l u s t r a t e d   one  and  w i t h   a l l   t h e   p o s s i b l e  

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

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

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



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

by  n a t u r a l   a n d / o r   f o r c e d   c o n v e c t i o n ,   c h a r a c t e r i z e d   by  h a v -  

i n g :   a  h e a t i n g   b o d y ;   a  c h a m b e r   c o n t a i n i n g   t h e   h e a t i n g   b o d y ,  

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

h e a t i n g   b o d y ,   to  d r a w  t h e   c o l d   a i r   f r o m   t h e   a m b i e n t ;   a  

n a t u r a l   c o n v e c t i o n   c i r c u i t   c o n s i s t i n g   in   a  c o n v e c t i v e  

c h i m n e y   e l e v a t i n g   v e r t i c a l l y   f rom  t h e   c o n t a i n i n g   c h a m b e r  

and  p o s i t i o n e d   a b o v e   t h e   m e n t i o n e d   h e a t i n g   b o d y ;   and  i n   a  

s u p e r i o r   e x i t   of  t h e   a i r   f l o w   i n t o   t h e   a m b i e n t   to  be  h e a t -  

ed .   T h i s   c i r c u i t   i s   c o n c e i v e d   in   s u c h   a  way  t h a t   t h e   n a t u r  

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

e n c o u n t e r i n g   o b s t a c l e s   of  any  k i n d ;   a  f o r c e d   c o n v e c t i o n  

c i r c u i t ,   f l a n k i n g   t h e   n a t u r a l   c o n v e c t i o n   c i r c u i t ,   and  i n -  .  

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

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

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

in   w h i c h   t h e   h o t   a i r   i s   f o r c e d   by  t h e   m e n t i o n e d   f a n ;   a n d  

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

i n t o   t h e   a m b i e n t .  

2.  A  d e v i c e   as  in   c l a i m   1,  i n   w h i c h   t h e   h e a t i n g   b o d y   i s  

made  up  by  a  s e t   of   f i n n e d   t u b e s   c r o s s e d   by  ho t   w a t e r   o r  

s t e a m .  

3.  A  d e v i c e   as  i n   c l a i m   1,  i n   w h i c h   t h e   h e a t i n g   b o d y   i s  

made  up  by  an  e l e c t r i c a l   r e s i s t a n c e   s h a p e d   as  a  c o i l   or   a s  

a  g r i l l .  



4.  A  d e v i c e   as  in   c l a i m   1,  in   w h i c h   t h e   c o n v e c t i v e   c h i m n e y  

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

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

c h a m b e r ,   c o m m u n i c a t i n g   w i t h   t h e   a m b i e n t   to  be  h e a t e d  

t h r o u g h   a  s i n g l e   e x i t .  

5.  A  d e v i c e   as  in   c l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

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

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

and  p r o v i d e d   of  at  l e a s t   a  v e r t i c a l   end ,   and  of  s u c c e s s i v e  

p a r t   s h a p e d   as  a  hood  w i t h   v e r t i c a l   p l a n e   w a l l s ,   h a v i n g   a  

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

t h e   f i r s t   p a r t ;   in   t h i s   way  t h e   l a t t e r   can   p e n e t r a t e   f o r  

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

and  t h o s e   of  t h e   hood   a  l a r g e   gap  w h i c h   c o n n e c t s   t h e  

c o n v e c t i v e   c h i m n e y   of  t h e   n a t u r a l   c o n v e c t i o n   c i r c u i t   w i t h  

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

p a r t   e n t e r i n g   t h e   hood   a c t s   as  an  i n j e c t o r   c a u s i n g   a n  

a s p i r a t i o n ,   t o w a r d   t h e   hood   i t s e l f ,   of   p a r t   of  t h e   h o t   a i r  

c o m i n g   up  f r o m   t h e   c o n v e c t i o n   c h i m n e y   by  n a t u r a l   c o n v e c t i o n ,  

m i x i n g   i t   w i t h   t h e   f o r c e d   c o n v e c t i o n   a i r   and  g e n e r a t i n g   i n  

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

d r a w   of  t h e   a i r   in   t h e   c h i m n e y   t h r o u g h   t h e   h e a t i n g   b o d y .  

6.  A  d e v i c e   as  i n   c l a i m s   1  and  5,  c h a r a c t e r i z e d   by  t h e  

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

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

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

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



t h i s   c o n t a i n e r   i s   d i s p o s e d   t h e   f o r c e d   c o n v e c t i o n   c i r c u i t  

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

c o n v e c t i v e   c h i m n e y   and  so  p o s i t i o n e d   t h a t   t h e   gap  c o n n e c t -  

i n g   t h e   hood   of   t h e   f o r c e d   c o n v e c t i o n   c i r c u i t   w i t h   t h e  

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

s u c h   h o o d ,   in   s u c h   a  way  as  to   r e c a l l   ho t   a i r   a l o n g   t h e s e  

t h r e e   s i d e s .  

7.  A  d e v i c e   as  in   c l a i m s   1,  5  and  6,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   hood   i s   i n t e r n a l l y   d i v i d e d   by  p a r a l l e l   v e r t -  

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

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

8.  A  t h e r m a l   c o n v e c t o r   d e v i c e ,   c a p a b l e   of  o p e r a t i n g   b y  

n a t u r a l   and  / o r   f o r c e d   c o n v e c t i o n ,   s u b s t a n t i a l l y   s i m i l a r  

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

i n g s .  
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