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A  method  for  controlling  the  energy  balance  of  a  system  for  catching,  accumulating  and  transferring  solar  energy  and  a 
system  therefor. 
A  method  for  controlling  the  energy  balance  of  a  system 

for  catching,  accumulating  and  transferring  solar  energy  and 
a  system  therefor. 

A  system  for  catching,  accumulating  and  transferring 
solar  energy  and  a  method  for  controlling  said  system,  in 
which  the  system  includes  a  closed  fluid  circuit  (2)  compris- 
ing  a  soar  energy  collector  (1)  and  a  heat  accumulator  (4) 
adapted  to  transfer  its  heat  to  an  energy  consuming 
apparatus  and  also  includes  means  (5)(5')  for  measuring  the 
temperature  difference  between  the  input  and  the  output  of 
the  solar  energy  collector  and  using  this  temperature  differ- 
ence  to  i  terrupt  the  fluid  flow  in  said  circuit,  when  the  heat 
output  of said  collector  exceeds  the  heat  input. 



The  i n v e n t i o n   r e l a t e s   to   a  m e t h o d   f o r  

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

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

s o l a r   e n e r g y   c o l l e c t o r   and  a  h e a t   a c c u m u l a t o r  

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

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

f l o w   f o r   h e a t   t r a n s p o r t   b e t w e e n   t h e   c o l l e c t o r   a n d  

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

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

s o l a r   e n e r g y ,   in   t h e   f o rm  of   r a d i a t i o n   as  w e l l   a s  

c o n v e c t i o n   h e a t ,   can   be  c a u g h t   and  t r a n s f o r m e d   i n t o  

u s a b l e   e n e r g y ,   e . g .   f o r   h e a t i n g   w a t e r   f o r   h e a t i n g  

p u r p o s e s   a n d / o r   t h e   s u p p l y   of  h o t   w a t e r   and  f o r  

c o o l i n g   s y s t e m s .  

A  s i t u a t i o n   can   o c c u r ,   e . g .   d u r i n g   i n t e r r u p -  

t i o n   of   t he   s u n s h i n e ,   in   w h i c h   v i a   t h e   f l u i d   f l o w   t h e  

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

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



t h e   h e a t   c o n t e n t s   of  t h e   a c c u m u l a t o r   to   d e c r e a s e .  

The  i n v e n t i o n   a v o i d s   t h i s   u n w a n t e d   p h e n o m e n o n   a n d  

i t   a c h i e v e s   t h i s   in   t h a t   t h e   d i f f e r e n c e   b e t w e e n   t h e  

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

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

when  t h e   h e a t   o u t p u t   e x c e e d s   t h e   h e a t   i n p u t .   To  t h a t  

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

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

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

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

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

h e a t   to   an  e n e r g y   c o n s u m i n g   a p p a r a t u s .   T h i s   s y s t e m  

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

b e t w e e n   t h e   h e a t   i n p u t   to   and   t h e   h e a t   o u t p u t   f r o m   t h e  

s o l a r   e n e r g y   c o l l e c t o r   and   a  c o n t r o l   u n i t   c o n n e c t e d  

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

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

As  t h e   d i r e c t i o n   of   t h e   h e a t   f l o w ,   i . e .   t h e  

h e a t   o u t p u t   f r o m   or   t h e   h e a t   i n p u t   to   t h e   a c c u m u l a t o r ,  

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

t h e   f l u i d   i n t a k e   and   t h e   f l u i d   o u t l e t   of  t h e   s o l a r  

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

b e t w e e n   s a i d   h e a t   o u t p u t   and  s a i d   h e a t   i n p u t   c a n  

a d v a n t a g e o u s l y   be  s u b s t i t u t e d   by  a  m e a s u r e m e n t   of   t h e  

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

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

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

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

and  t h e   o t h e r   one  a t   t h e   f l u i d   o u t l e t   of   t h e   s o l a r  

e n e r g y   c o l l e c t o r .  

In  o r d e r   to   p r e v e n t   t h e   a c c u m u l a t o r   f r o m  

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

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

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

p r e d e t e r m i n e d   v a l u e .  

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

may  be  f o r m e d   by  a  pump.   H o w e v e r ,   i f   n a t u r a l   c i r c u l a t i o n  



i s   u s e d   i n s t e a d   of  f o r c e d   c i r c u l a t i o n   t h e   pump  may  b  

r e p l a c e d   by  a  v a l v e   c o n t r o l l e r   by  t h e   c o n t r o l   u n i t .  

The  i n v e n t i o n   w i l l   be  e l u c i d a t e d   w i t h   t h e  

a i d   of   t h e   d r a w i n g   w h i c h   shows   by  way  of  e x a m p l e   a n  

e m b o d i m e n t   of  t h e   i n v e n t i o n .  

The  d r a w i n g   shows   a  s y s t e m   f o r   c a t c h i n y ,  

a c c u m u l a t i n g   and  t r a n s f e r r i n g   s o l a r   e n e t g y .  
The  s o l a r   e n e r g y ,   in   t h e   fo rm  of   d i r e c t  

r a d i a t i o n   as  w e l l   as  h e a t   f r o m   t h e   a m b i e n t   a i r ,   i s  

c a u g h t   by  t h e   s o l a r   e n e r g y   c o l l e c t o r   1,  w h i c h   f o r m s  

p a r t   of  a  c l o s e d   c i r c u i t   2  t h r o u g h   w h i c h   a  f l u i d   3 ,  

e . g .   w a t e r ,   t h e r m i c   o i l   or  a i r ,   f l o w s .   The  c l o s e d  

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

i s   known  p e r   se  and  i s   a d a p t e d   tc   t r a n s f e r   i t s   h e a t  

to   an  e n e r g y   c o n s u m i n g   a p p a r a t u s .   Two  t e m p e r a t u r e  

s e n s o r s   5,  5 ' ,   of   w h i c h   one  i s   l o c a t e d   a t   t h e   s o l a r  

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

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

a t   s a i d   i n t a k e   and  s a i d   o u t l e t ,   r e s p e c t i v e l y .   T h e  

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

a r e   f e d   i n t o   a  c o n t r o l   u n i t   6,  w h i c h   so  c o n t r o l s   a  

pump  7  as  to   e n s u r e   t h a t   t h e   f l u i d   f l o w   i s   i n t e r r u p t e d  

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

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

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

h e a t .  

In  o r d e r   to   p r e v e n t   t h e   h e a t   a c c u m u l a t o r   f r o m  

o v e r h e a t i n g   t h e   c o n t r o l   u n i t   6  i s   a b l e   to   i n t e r r u p t   t h e  

f l u i d   f l o w   3,  when  t h e   t e m p e r a t u r e   of  t h e   f l u i d   a t   t h e  

i n t a k e   e x c e e d s   a  p r e d e t e r m i n e d   v a l u e ,   i . e .   when  t h e   f l u i d  

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

h i g h .  



1.  A  m e t h o d   f o r   c o n t r o l l i n g   t h e   e n e r g y  
b a l a n c e   of   a  s y s t e m   f o r   c a t c h i n g ,   a c c u m u l a t i n g   a n d  

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

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

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

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

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

w h i c h   t r a n s f e r s   i t s   h e a t   to   an  e n e r g y   c o n s u m i n g  

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

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

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

i n t e r r u p t e d   when  t h e   h e a t   o u t p u t   e x c e e d s   t h e   h e a t   i n p u t .  

2.  A  m e t h o d   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   in   t h a t   t h e   t e m p e r a t u r e   d i f f e r e n c e   b e t w e e n  

t h e   f l u i d   i n t a k e   and   t h e   f l u i d   o u t l e t   of   t h e   s o l a r  

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

3.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   2 ,  

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

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

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

4.  A  s y s t e m   f o r   c a r r y i n g   o u t   t h e   m e t h o d  

a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g   a  c l o s e d   c i r c u i t ,   o f  



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

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

f o r   t r a n s f e r r i n g   h e a t   to   an  e n e r g y   c o n s u m i n g   a p p a r a t u s ,  

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

t h e   d i f f e r e n c e   b e t w e e n   t h e   h e a t   i n p u t   to  and   t h e   h e a t  

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

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

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

5.  A  s y s t e m   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 e d   in   t h a t   t h e   m e a s u r i n g   means   i n c l u d e   t w o  

- t e m p e r a t u r e   s e n s o r s ,   of  w h i c h   one  i s   l o c a t e d   a t   t h e  

f l u i d   i n t a k e   and   t h e   o t h e r   one   a t   t h e   f l u i d   o u t l e t   o f  

t h e   s o l a r   e n e r g y   c o l l e c t o r .  

6.  A  s y s t e m   a c c o r d i n g   to   c l a i m   4  or   5 ,  

c h a r a c t e r i z e d   in   t h a t   p r o v i d e d   in   t h e   c l o s e d   c i r c u i t   i s  

a  pump,   w h i c h   i s   c o n t r o l l e d   by  t h e   c o n t r o l   u n i t  

7.  A  s y s t e m   a c c o r d i n g   to   c l a i m   4,  5  o r  6 ,  

c h a r a c t e r i z e d   in   t h a t   p r o v i d e d   in   t h e   c l o s e d   c i r c u i t  

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