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©  Solar  energy  system. 

A  solor  energy  system  for  catching,  accumulating  and 
transferring  solar  energy  and  comprising  a  dosed  fluid  circuit 
(2),  in  which  at  least  a  solar  energy  collector  (1)  and  an  expan- 
sion  space  are  provided,  and  a  protective  device,  which  trans- 
ports  the  fluid  contained  in  the  solar  energy  collector  (1)  to 
said  expansion  space  each  time  when  the  temperature  in  the 
collector  becomes  too  high  or  too  low,  to  which  purpose  said 
expansion  space  lies  mainly  on  a  lower  level  than  the  collec- 
tor. 



The  i n v e n t i o n   r e l a t e s   to  a  s o l a r   e n e r g y   s y s t e m  
c o m p r i s i n g   a  c l e s e d   f l u i d   c i r c u i t ,   of  which  a  s o l a r   e n e r g y  
c o l l e c t o r   p r o v i d e d   w i t h   at   l e a s t   one  t e m p e r s t u r e   s e n s o r   w h i c h  
is   c o n n e c t e d   w i t h   c o n t r o l   means  forms  p a r t   a n d - c o n n e c t e d   w i t h  
wh ich   is   an  e x p a n s i o n   s p a c e ,   s a i d   c o n t r o l   means  s e r v i n g   t h e  

p u r p o s e   of  t r a n s p o r t i n g   the   f l u i d   b e t w e e n   the   e x p a n s i o n   s p a c e  
and  a t   l e a s t   the   p a r t   of  t he   c i r c u i t   c o m p r i s i n g   the   c o l l e c t o r .  

Such  a  s y s t e m   has  been   d i s c l o s e d   in  the   G e r m a n  

p a t e n t   s p e c i f i c a t i o n  2 5 .  4 2 .  3 4 8   l a i d   open  f o r   p u b l i c   i n s p e c t i o n .  
The  use  of  known  a n t i - f r e e z e   a g e n t s ,   e .  g.   g l y c e l ,  

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

t h a t   t h e s e   c h e m i c a l   a d d i t i v e s   may,  in  a  s h e r t   t i m e ,   g i v e   r i s e  

to  s e - c a l l e d   p i t - c o r r o s i o n .   Th i s   damage  o c c u r s   p a r t i c u l a r l y  
when  the   c o l l e c t o r   is   made  of  a l u m i n i a m .   I t   w i l l   be  a p p a r e n t  
t h a t   t h e r e b y   the   l i f e   of  t he   s o l a r   e n e r g y   s y s t e m   i s  

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

In  the   s y s t e m   d i s c l o s e d   in  the   s a i d   G e r m a n  

s p e c i f i c a t i o n   the  r i s k   o f   the   m e n t i o n e d   damage  i s  m i l   a n d  

p r o t e c t i o n   a g a i n s t   too  h igh   t e m p e r a t u r e s   is  o b t a i n e d   b y  
r e v e r s i o n   of  the  f l u i d   f low  arid  t r a n s p o r t   of  the   f l u i d  

c o n t a i n e d   in  t he   c o l l e c t o r   to  a  s e c o n d   r e s e r v o i r   or  e x p a n s i o n  



v e s s e l   wh ich   is  p o s i t i o n e d   on  a  h i g h e r   l e v e l .   However ,   t h i s  
known  s y s t e m   r e q u i r e s   t he   use   of  a  pump  which   i s   a b l e   to  c a r r y ,  
in  a  r e l a t i v e l y   s h o r t   t i m e ,   the   f l u i d   u p ' t o   t he   r e q u i r e d   h e i g h t  
and  in  t h i s   manner   p r o t e c t i o n   a g a i n s t   i n t e r r u p t i o n   of  t h e  
e l e c t r i c   c u r r e n t   c a n n o t   be  o b t a i n e d .  

The  i n v e n t i o n   has  f o r   i t s   o b j e c t   to  a v o i d   t h e  
m e n t i o n e d   d i s a d v a n t a g e s   of  the   known  s y s t e m   and  to  p r o v i d e   t o  
t h a t   end  a  s y s t e m ,   in  which   the  e x p a n s i o n   s p a c e   i s   p o s i t i o n e d  
m a i n l y   on  a  l o w e r   l e v e l   t h a n   the   c o l l e c t o r .   T h e r e b y   a n  

a u t o m a t i c a l   d i s c h a r g e   of  the   f l u i d   is  e f f e c t e d   in  c a s e   a  t o o  

h i g h   or  a  too   low  t e m p e r a t u r e   is   i m m i n e n t .   Then  the   t r a n s p o r t  
of  f l u i d   to  the   e x p a n s i o n   s p a c e   o c c u r s   a t   l e a s t   m a i n l y   b y  
g r a v i t y .   In  o r d e r   to  p r e v e n t   w a s t e   of  h e a t e d  f l u i d   t h e  

e x p a n s i o n   s p a c e   may  be  fo rmed   by  a  v e s s e l   wh ich   is   d i v i d e d   b y  

a  m o v a b l e   member  i n t o   two  c h a m b e r s ,   of  wh ich   one  is  c o n n e c t e d  
w i t h   the   c i r c u i t .  

To  f i l l   t he   c l o s e d   c i r c u i t ,   to  keep   i t   u n d e r  

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

when  t h e   t e m p e r a t u r e   is   too   h i g h   or  too  low,  t he   chamber   w h i c h  

does   no t   c o m m u n i c a t e   w i t h   t he   c i r c u i t   is   o p t i o n a l l y   c o n n e c t a b l e  

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

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

by  the   t e m p e r a t u r e   m e a s u r e d   by  t he   or  each   s e n s o r .  

A d v a n t a g e o u s l y   t he   s o u r c e   of  f l u i d   u n d e r   p r e s s u r e .  

may  by  t h e , s y s t e m   of  w a t e r   m a i n s .  

The  m o v a b l e   member  may  be  fo rmed   by  an  e l a s t i c  

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

to  e n a b l e   the   chamber   wh ich   is  c o n n e c t e d   w i t h   t he   c i r c u i t   t o  

t a k e   up  t he   f l u i d   from  the   c i r c u i t .  

In  o r d e r   to  f a c i l i t a t e   a  q u i c k   f i l l i n g   a n d  

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

a t m o s p h e r i c   p r e s s u r e   t h r o u g h   a  v a l v e   a c t i n g   on  a  p r e s s u r e  
d i f f e r e n c e .   The  c o n s t r u c t i o n   becomes   v e r y   s i m p l e ,   when  s a i d  

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

f o r   t he   c l o s e d   c i r c u i t   i t   w i l l   be  n e c e s s a r y   to  a v o i d   c o n t a c t  

w i t h   o x y g e n .   In  t h a t   ca se   t he   s a i d   f l u i d   may  be  n i t r o g e n .  
The  i n v e n t i o n   w i l l   be  f u r t h e r   e l u c i d a t e d   w i t h   t h e  

a i d   of  t he   d r a w i n g   of  some  e m b o d i m e n t s   t h e r e o f .   In  t he   d r a w i n g :  



F i g .   1  is  a  d i a g r a m m a t i c a l   view  of  a  sy s t em  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   b e i n g   p r o v i d e d   w i t h   t e m p e r a t u r e   p r o t e c t i o n   and  a  
p r o t e c t i o n   a g a i n s t   i n t e r r u p t i o n   of  the   s u p p l y   of  e l e c t r i c  

c u r r e n t ;  

F i g .   2  is  a  d i a g r a m m a t i c a l   view  of  a n o t h e r  
e m b o d i m e n t   of  such   a  s y s t e m   w i t h o u t   c o m p l e t e   p r o t e c t i o n  
a g a i n s t   i n t e r r u p t i o n   of  the   s u p p l y   of  e l e c t r i c   c u r r e n t ,   a n d  

F ig .   3  is   a  v a r i a n t   of  the   s y s t e m   shown  i n  

F i g .   2  i n c l u d i n g   c o m p l e t e   p r o t e c t i o n ,   a l s o   a g a i n s t  

i n t e r r u p t i o n s   of  the   s u p p l y   of  e l e c t r i c   c u r r e n t .  
In  t he   F i g u r e s   c o r r e s p o n d i n g   p a r t s   a re   i n d i c a t e d  

by  the   same  r e f e r e n c e   n u m e r a l .  

T h e m e r g y   coming  from  the   sun  bo th   as  d i r e c t  
r a d i a t i o n   and  h e a t   from  the  a m b i e n t   a i r   is   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  which   forms  p a r t   of  t he   c i r c u i t   2 ,  

t h r o u g h   which   a  f l u i d   3  f l o w s .   A  p a r t   of  the   c i r c u i t   i s   a l s o  

a  h e a t   a c c u m u l a t o r   4  which  is  a d a p t e d   to  t r a n s f e r   i t s   h e a t   t o  

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 .   By  means  of  two  t e m p e r a t u r e  

s e n s o r s   5 ,  5 ' ,   of  which   one  is   p r o v i d e d   n e a r   t h e  f l u i d ,  i n l e t  
and  the   o t h e r   one  n e a r   the   f l u i d   o u t l e t   of  t he   s o l a r   e n e r g y  
c o l l e c t o r ,   the   t e m p e r a t u r e   is   m e a s u r e d   in  two  p l a c e s .  

A  v a l v e   7  is   p r o v i d e d   in  the   s u p p l y   c o n d u i t   1 0  

of  a  r e s e r v o i r   11  which   is   c o n n e c t e d   to  the   s y s t e m   of  w a t e r  

ma ins   9  and  is  d i v i d e d  b y   an  e l a s t i c  d i a p h r a g m   12  i n t o   a  f i r s t  

c h a m b e r   13  and  a  s e c o n d   chamber   1 4 ,  

D u r i n g   normal   o p e r a t i o n   the   v a l v e  7   is  in  i t s  

open  c o n d i t i o n ,   so  t h a t   t he   p r e s s u r e   of  the   w a t e r   mains   f o r c e s  

t he   d i a p h r a g m   12  a g a i n s t   the   o p e n i n g ,   w i t h   which   a  c o n n e c t i n g  

c o n d u i t   15  e x t e n d i n g   b e t w e e n   the   c i r c u i t   2  a n d   the  r e s e r v o i r  

11  opens   i n t o   the   f i r s t   chamber   13.  Th is   is  p o s s i b l e ,   s i n c e   a  

v a l v e   8  p r o v i d e d   in  a  d i s c h a r g e   c o n d u i t   16  c o n n e c t e d   to  t h e  

s e c o n d   chamber   14  of  the   r e s e r v o i r   11  i s ,   d u r i n g   n o r m a l  

o p e r a t i o n ,   in  i t s   c l o s e d   c o n d i t i o n .  

If   t he   t e m p e r a t u r e   m e a s u r e d   b y  t h e   t e m p e r a t u r e  

s e n s o r s   f a l l s   be low  a  p r e d e t e r m i n e d   v a l u e ,   say  5°C,  or  i t   r i s e s  

to  above  a  p r e d e t e r m i n e d   v a l u e ,   say  95°C,  the   e l e c t r i c a l   s i g n a l  

p r o d u c e d   by  at  l e a s t   one  of  the   t e m p e r a t u r e   s e n s o r s   is   p a e s e d  



on  to  a  c o n t r o l   d e v i c e   6  c o n t r o l l i n g   the  v a l v e s   7  and  8  s o ,  
as  to  c l o s e   v a l v e   7  and  to  open  v a l v e   8 .  

In  t h i s   way  the   s e c o n d   c h a m b e r   14  wh ich   i s  

c o m p l e t e l y   f i l l e d   w i t h   t ap   w a t e r   is   e m p t i e d   t h r o u g h   d i s c h a r g e  
c o n d u i t   16  when  t h e r e   i s   d a n g e r   of  d a m a g i n g   the   s y s t e m   b y  
f r e e z i n g   or  b o i l i n g   of  t he   f l u i d   3.  Owing  t h e r e t o   t h e  

d i a p h r a g m   12  is   f o r c e d   down  by  the   w e i g h t   of  the   f l u i d   3 
c o n t a i n e d   in  the   c i r c u i t ,   so  t h a t   the   f i r s t   chamber   13  i s  
f i l l e d   w i t h   f l u i d   and  the   e n t i r e   s y s t e m   of  t he   c i r c u i t   i s  

e m p t i e d .  
. As  soon  as  t he   t e m p e r a t u r e   m e a s u r e d   by  t h e  

t e m p e r a t u r e   s e n s o r s   has  come  back   i n t o   the   s a f e   r a n g e   t h e  

v a l v e   8  is   c l o s e d   and  the   v a l v e   7  i s   o p e n e d ,  s o   t h a t   t he   w a t e r  

p r e s s u r e   coming  f rom  the   w a t e r   ma ins   9  p u s h e s   t he   d i a p h r a g m   12  

up  and  the   f l u i d   3  c o n t a i n e d   in  t he   f i r s t   chamber   13  is   f o r c e d  

back   i n t o   t he   c i r c u i t   2 .  

The  c i r c u i t   2  is   c o n n e c t e d   w i t h   t he   a t m o s p h e r e  

t h r o u g h   a  d e v i c e   18  p r o v i d e d   w i t h   a  f l o a t   17  w h i c h   i s   a d a p t e d  
to  l e t   a i r   in  and  ou t   d u r i n g   the   d i s c h a r g e   of  f l u i d   3  from  t h e  

c i r c u i t   2  t o  t h e   f i r s t   chamber   13  and  d u r i n g   t he   f low  of  f l u i d  

back   to  the   c i r c u i t ,   r e s p e c t i v e l y .  
The  c i r c u i t   2  is   c o n n e c t e d   to  t h e   w a t e r   ma ins   9 

by  a  s u p p l y   c o n d u i t   p r o v i d e d   w i t h   a  v a l v e   19.  D u r i n g   t h e  

f i l l i n g   of  the   c i r c u i t   t he   w a t e r   l e v e l   r i s e s   t i l l   t h e   f l o a t   17 

c l o s e s   t he   a i r   o p e n i n g   of  t he   d e v i c e  1 8 .   The  c o n s u m e r ' s   c i r c u i t  

f o r   t a k i n g   o f f   ho t   w a t e r   from  the   s y s t e m   c o n s i s t s   of   t he   h e a t  

a c c u m u l a t o r   4  w h i c h   is   c o n n e c t e d   to  t he   w a t e r   m a i n s   9  t h r o u g h  

a  c o n d u i t   21  and  to  a  c o n d u i t   22  f o r   t he   s u p p l y   of  ho t   w a t e r  

to  the   w a t e r   c o n s u m i n g   a p p a r a t u s e s ,   such   as  w a s h i n g   m a c h i n e s ,  

t a p s   and  the   l i k e .  

The  f low  of  t he   f l u i d   3  i s   s t i m u l a t e d   by  means  o f  

a  pump  23  p r o v i d e d   in  the   c i r c u i t .  

In  F i g .   1  the   d i r e c t i o n   of  t he   f l u i d   f low  d u r i n g  

n o r m a l   o p e r a t i o n   has  been   i n d i c a t e d   by  a r r o w s .  

S a f e t y   means  a g a i n s t   o v e r p r e s s u r e   and  check   v a l v e s  

to  p r e v e n t   t he   w a t e r   of  f l o w i n g   back   i n t o   the   s y s t e m   of  w a t e r  

ma ins   have  no t   been   i l l u s t r a t e d .  



The  s y s t e m   g i v e s   a l s o   p r o t e c t i o n   a g a i n s t   t h e  
e v e n t   of  the   d r o p p i n g   ou t   of  the   mains   v o l t a g e .   T h i s  

p r o t e c t i o n   is  n e c e s s a r y   s i n c e ,   when  the   pump  23  s t o p s   t h e  
f low  of  f l u i d   is   s t o p p e d   or  at  l e a s t   s lowed   down,  owing  t o  
which   the   d a n g e r   of  e x t r e m e   t e m p e r a t u r e s   a r i s e s .   As  a l r e a d y  
has  been  s a i d   the   v a l v e s   7  and  8  are  open  and  c l o s e d ,  
r e s p e c t i v e l y ,   in  no rmal   o p e r a t i o n ,   w h e r e a s   t hey   are   c l o s e d  

and  o p e n e d ,   r e s p e c t i v e l y ,   by  s p r i n g s   when  the   s u p p l y   v o l t a g e  

d r o p s   o u t ,   so  t h a t   the   c i r c u i t   2  is  e m p t i e d   in  the  a b o v e  
d e s c r i b e d   w a y .  

The  f o r c e s   which   a re   n e c e s s a r y   to  f i l l   and  t o  

empty  the   c i r c u i t ,   when  the   s a f e t y   f u n c t i o n   is  b r o u g h t   i n t o  

o p e r a t i o n   or  becomes   i n o p e r a t i v e ,   a re   s u p p l i e d   by  the   p r e s s u r e  
of  t he   ma ins   w a t e r   and  g r a v i t y ,   so  t h a t   a  g r e a t   d e p e n d a b i l i t y  
is   o b t a i n e d .  

In  t h e  s y s t e m   shown  in  F i g .   2  the   a c c u m u l a t o r   4 

is   c o n s t r u c t e d   as  a  d o u b l e - w a l l e d   v e s s e l .   In  t h i s   e m b o d i m e n t  

of  t he   s y s t e m   a c c o r d i n g  t o   the   i n v e n t i o n   the   f l u i d   c i r c u i t   i s  

no t   e n t i r e l y ,  f i l l e d   w i t h   f l u i d ,   so  t h a t   an  e x p a n s i o n   space   i n  
t he   shape   of  a  c e r t a i n   volume  of  ga s ,   e . g .   a i r   or  n i t r o g e n ,  
i s   l e f t   in  t he   c i r c u i t .   By  the   p r e s s u r e   e x e r t e d   by  the   pump 
23  on  the   f l u i d ,   the  l a t t e r   w i l l   be  f o r c e d   up  in  the  c o l l e c t o r  

1,  so  t h a t   the   h i g h e s t   p o i n t   of  the   e x p a n s i o n   space   w i l l   b e '  

found   p e r m a n e n t l y   at   the   l e v e l   of  the   " o v e r f l o w "   formed  by  t h e  

c o n d u i t   3.  The  e x p a n s i o n   space   e x t e n d i n g   t h e r e   be low  must  b e  

at   l e a s t   s u f f i c i e n t l y   v o l u m i n o u s   to  t a k e   up  c o m p l e t e l y   t h e  

q u a n t i t y   of  f l u i d   c o n t a i n e d ,   d u r i n g   normal   o p e r a t i o n ,   w i t h i n  

the   c o l l e c t o r .  

I f   the   r e g u l a t i n g   means  6  a re   s e t   in  o p e r a t i o n  

t he   pump  20  is  r e v e r s e d ,   so  t h a t   a l s o   the  f low  of  f l u i d   i s  

r e v e r s e d .   In  t h a t   ca se   the   pump  must  be  of  the   k ind   a d a p t e d  

to  r e v e r s e   i t s   pumping  d i r e c t i o n .   By  means  of  the   f o r c e   o f  

g r a v i t y   and  the   pump  the  e x p a n s i o n - g a s v o l u m e   is  moved  t h r o u g h  

c o n d u i t   3  to  the  c o l l e c t o r ,   where   i t   r e m a i n s   as  a  r e s u l t   o f  

the   l i q u i d   o v e r f l o w   a c t i o n   of  c o n d u i t   3  t i l l   the  no rmal   p u m p i n g  

d i r e c t i o n   has  been  r e s t o r e d .  

In  a  n o t - s h o w n   v a r i a n t   of  the   sy s t em  i l l u s t r a t e d  

in  F i g .   2  a  d i s c h a r g e   c o n d u i t   c l o s e d   i n  n o r m a l   o p e r a t i o n   by  a  



v a l v e   i s   c o n n e c t e d   to  t he   c o n d u i t   e x t e n d i n g   b e t w e e n   the   pump 
and  the  i n l e t   o p e n i n g   of  the   s o l a r   e n e r g y   c o l l e c t o r ,   so  t h a t  
the   p a r t   of  the   c i r c u i t   p r o v i d e d   w i t h   t he   s o l a r   e n e r g y  
c o l l e c t o r   can  be  e m p t i e d   by  t he   a c t i o n  o f   t he   r e g u l a t i n g  
means  6  to  p r o t e c t   the   c o l l e c t o r .  

In  t he   e m b o d i m e n t   shown  in  F i g .   3  the   c o l l e c t o r  

is   p l a c e d   r e l a t i v e l y   h i g h ,   so  t h a t   the   f l u i d   c o n t a i n e d  

t h e r e i n   can  f low  by  g r a v i t y   to  the   e x p a n s i o n   s p a c e   c o n t a i n e d  

in  the   r i g h t   hand  p a r t   of  t he   i l l u s t r a t e d   c i r c u i t .   To  t h a t  

.end  a  pump  23  of  the   k i n d   is   u s e d   which   l e t s ,   in  i t s   i n a c t i v e  

c o n d i t i o n ,   t he   f l u i d   p a s s .   In  t h i s   c a s e   i t   i s ,   in  c o n t r a s t  

to  t h e   s y s t e m   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   2,  o n l y  

n e c e s s a r y   to  i n t e r r u p t   t he   c u r r e n t   s u p p l y   to  t he   pump  2 0 .  

I t   w i l l   be  o b v i o u s ,   t h a t   in  t h i s   m a n n e r   a l s o   p r o t e c t i o n  

a g a i n s t   i n t e r r u p t i o n   of  the   v o l t a g e   s u p p l y   i s   o b t a i n e d .   T h e  

f l u i d   l e v e l   in  t he   l e f t   hand  p a r t   and  t h a t   in   t h e   r i g h t   h a n d  

p a r t   of  t he   c i r c u i t   w i l l   become  t he   same  in  a c c o r d a n c e   w i t h  

t he   p r i n c i p l e   of  c o m m u n i c a t i n g   v e s s e l s .   I t   w i l l   be  a p p a r e n t  
t h a t   the   s a i d   l e v e l   t h e n   must   be  f o u n d   be low  the   l o w e s t   p o i n t  
of  the   s o l a r   e n e r g y   c o l l e c t o r ,   so  t h a t   t he   vo lume  of  t h e  

e x p a n s i o n   s p a c e   must   be  d e s i g n e d   a c c o r d i n g l y .  



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

c i r c u i t ,   at  l e a s t   one  t e m p e r a t u r e   s e n s o r   which  is  c o n n e c t e d  
w i th   c o n t r o l   means  and  is  p r o v i d e d   in  the  c o l l e c t o r   and  a n  
e x p a n s i o n   space   c o n n e c t e d   w i t h   the  c i r c u i t ,   the   c o n t r o l  

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

the  e x p a n s i o n   space   and  at  l e a s t   the   p a r t   of  the  c i r c u i t  

c o m p r i s i n g   the   c o l l e c t o r ,   and  the   e x p a n s i o n   space   b e i n g  

p o s i t i o n e d   m a i n l y   on  a  l ower   l e v e l   t han   the  c o l l e c t o r .  

2.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  

in  which   the  e x p a n s i o n   s p a c e   is  fo rmed  by  a  v e s s e l   which   i s  
d i v i d e d   by  a  movable   member  i n t o   two  c h a m b e r s ,   of  which   o n e  
is  c o n n e c t e d   w i t h   the  c i r c u i t .  

3.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   2 ,  
in  which   the   chamber   which   does  not   c o m m u n i c a t e   w i th   t h e  

c i r c u i t   is  o p t i o n a l l y   c o n n e c t a b l e   to  a  s o u r c e   of  f l u i d  

unde r   p r e s s u r e   and  a  f l u i d   d i s c h a r g e   c o n d u i t ,   r e s p e c t i v e l y ,  
the  chosen   c o n n e c t i o n   be ing   d e t e r m i n e d   f   the  t e n p e r n t u r e  

m e a s u r e d   by  the   or  each  s e n s o r .  



4.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   3 ,  
in  which   the   s o u r c e   of  f l u i d   u n d e r   p r e s s u r e   is  t he   s y s t e m  
of  w a t e r   m a i n s .  

5.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   2 ,  
3  or  4,  in  wh ich   the   m o v a b l e   m e m b e r  i s   fo rmed   by  an  e l a s t i c  

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

as  to  e n a b l e   the   chamber   which   is  c o n n e c t e d   w i t h   the   c i r c u i t  

to  t a k e   up  the   f l u i d   from  the   c i r c u i t .  

6.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  
in  which   the   e x p a n s i o n   s p a c e   forms  p a r t   of  the   c i r c u i t   a n d  

a  r e v e r s i b l e   pump  is   p r o v i d e d   in  t he   c i r c u i t .  

7.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  
in   which   the   e x p a n s i o n   s p a c e   forms  p a r t   o f  t h e   c i r c u i t   a n d  

p r o v i d e d   in  the   c i r c u i t   i s   a  pump  wh ich   in  i t s   i n a c t i v e  

c o n d i t i o n   l e t s   t he   f l u i d   p a s s .  
8.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  anyone   o f  

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

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

a  p r e s s u r e   d i f f e r e n c e .  

9.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g  t o   c l a i m   8 ,  

in  wh ich   the   f l u i d   is   t he   a t m o s p h e r i c   a i r .  

10.  A  s o l a r   e n e r g y   s y s t e m   a c c o r d i n g   to  c l a i m   8 ,  

in  wh ich   t h e   f l u i d   i s   n i t r o g e n .  
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