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©  Improvements  in  heat  pump  systems  for  hot  water  production. 
The  hot  water  production  system,  in  particular  for 

domestic  use,  comprises:  a  water  container  connected  to  a 
cold  water  inlet  (3)  and  hot  water  outlet  (5);  a  water  circuit 
connected  to  the  container  in  which  a  circulation  pump  is 
disposed;  and  a  heat  pump,  the  condenser  of  which  is  in  heat 
transfer  relationship  with  said  water  circuit.  In  the  water 
circuit  (4)  there  is  disposed  a  heat  exchanger  (7)  heated  b y  
the  condenser  (8).  Temperature  control  means  (TA)  are 
provided,  which  control  the  circulation  pump  (6)  and  heat 
pump  (9).  A  temperature-controlled  valve  (14)  controls  the 
amount  of  water  flowing  from  the  water  circuit  to  the 
container  (1). 



This  i n v e n t i o n   r e l a t e s   to  a  hot  water  p r o d u c t i o n   s y s t e m ,  

p a r t i c u l a r l y   for  domest ic   use,   compr i s ing :   a  water  c o n t a i n e r ,   p o s s i b l y  

with  an  e l e c t r i c   h e a t i n g   e lement ,   and  provided  with  a  cold  water   i n l e t  

and  a  hot  water  o u t l e t ;   a  water   c i r c u i t   connected  to  the  c o n t a i n e r   and 

compr is ing   a  heat  exchanger   and  a  c i r c u l a t i o n   pump;  the  system  f u r t h e r  

compr is ing   a  heat  pump,  the  condenser   of  which  forms  pa r t   of  the  h e a t  

e x c h a n g e r .  

In  systems  of  t h i s   type,   and  s p e c i f i c a l l y   in  those  in  which  

the  i n s u l a t e d   c o n t a i n e r   is  a  normal  e l e c t r i c a l   hot  water  p r o d u c t i o n  

a p p l i a n c e ,   known  as  a  water  h e a t e r ,   and  provided  with  a  bottom  c o l d  

water  i n l e t   and  a  top  hot  water  o u t l e t ,   the re   is  a  drawback  in  the  f a c t  

t ha t   when  the  user  item  draws  off  water ,   the  water  from  the  e l e c t r i c  

water  hea te r   mixes  with  the  i n s u f f i c i e n t l y   heated  water   from  the  h e a t  

pump,  so  t ha t   the  user  item  r e c e i v e s   a  mixture  at  a  t e m p e r a t u r e   l o w e r  

than  the  presumed  t e m p e r a t u r e ,   i . e .   lower  than  t ha t   i n d i c a t e d   for  example  

on  the  thermometer  of  the  e l e c t r i c   water  hea t e r .   This  is  due  to  t h e  

fac t   t ha t   the  thermal  power  given  up  to  the  water  by  the  heat   pump  i s  

too  low.  This  drawback  could  be  overcome  by  using  heat   pumps  of  g r e a t e r  

power,  but  th i s   would  obv ious ly   r e s u l t   in  g r e a t e r   o v e r a l l   s ize   c o s t  

of  p u r c h a s e .  

The  ob jec t   of  the  p r e s e n t   i nven t ion   is  t h e r e f o r e   to  p r o v i d e  

a  system  of  the  s p e c i f i e d   type  which  obv ia t e s   the  a f o r e s a i d   drawback 

by  using  a  heat  pump  which  is  not  o v e r - s i z e d ,   t o g e t h e r   with  an  e l e c t r i c  

water  hea te r   of  c o n v e n t i n a l   type,   which  may  a l ready  be  i n s t a l l e d   in  t h e  

u s e r ' s   p remises ,   and  wi thou t   having  to  make  ac tua l   m o d i f i c a t i o n s   t o  

the  water  h e a t e r .  

This  and  f u r t h e r   o b j e c t s   which  wi l l   be  more  apparen t   from  t h e  

d e t a i l e d   d e s c r i p t i o n   given  h e r e i n a f t e r   are  a t t a i n e d   accord ing   to  t h e  

inven t ion   by  a  system  of  the  i n d i c a t e d   type,  c h a r a c t e r i z e d   e s s e n t i a l l y  

in  t ha t   the  water  c i r c u i t   compr ises ,   an  a u t o m a t i c a l l y   opera ted   v a l v e  

which  is  c o n t r o l l e d   by  a  sensor   which  senses  the  t empera tu re   in  t h e  

c i r c u i t .  

The  use  of  the  above  a u t o m a t i c a l l y   c o n t r o l l e d   valve  e n s u r e r  



t ha t   only  water  of  a  c e r t a i n   t e m p e r a t u r e   can  flow  in to   the  upper  p a r t  
of  the  c o n t a i n e r .  

According  to  a  f u r t h e r   embodiment  of  the  i n v e n t i o n   t h e  

a u t o m a t i c a l l y   c o n t r o l l e d   valve  is  a  two  p o s i t i o n   valve  which  in  n e i t h e r  

of  i t s   two  p o s i t i o n s   does  p r even t   passage   of  water  from  the  pump  to  t h e  

c o n t a i n e r .  

Various  methods  can  be  used  for  o b t a i n i n g   water  p a s s a g e  

i n d e p e n d e n t l y   of  the  valve  p o s i t i o n .   The  most  simple  c o n s i s t s   of  u s i n g  

a  valve  having  no  s h u t - o f f   p o s i t i o n .   Thus,  the  valve  could  have  a  

maximum  opening  p o s i t i o n   and  a  minimum  opening  p o s i t i o n ,   or  a l t e r n a t i v e l y  

be  p rov ided   with  a  passage  in  i t s   valve  element.   A  f u r t h e r   s imple  method 

c o n s i s t s   of  using  a  valve  having  a  t o t a l   c losu re   p o s i t i o n   and  a  t o t a l  

opening  p o s i t i o n ,   and  being  a s s o c i a t e d   with  a  condu i t   or  channel   o f  

small  c r o s s - s e c t i o n   d i sposed   in  p a r a l l e l   to  tha t   c o n t r o l l e d   by  t h e  

valve  i t s e l f .  

A  f u r t h e r   advantageous   embodiment  of  the  system  accord ing   t o  

the  i n v e n t i o n   is  c h a r a c t e r i z e d   in  t h a t   the  water  c i r c u i t   c o m p r i s e s  

in  p a r a l l e l   with  the  c o n t a i n e r   and  h e a t - e x c h a n g e r   a  r e t u r n   l i n e   c o n t r o l l e d  

by  the  v a l v e .  

The  valve  used  is  of  the  modulat ing  type,  in  the  sense  t h a t  

the  d i v e r s i o n   of  water  towards  the  r e t u r n   l ine   depends  on  the  t e m p e r a t u r e  

of  the  water   fed  by  the  c i r c u l a t i o n   pump. 

By  th i s   means,  the  water  is  kept  c i r c u l a t i n g   by  the  c i r c u l a t i o n  

pump  through  the  heat  exchanger ,   which  can  also  act  as  an  accumula to r ,   s o  

tha t   the  water   heats   up  in  less   t ime,  and  the  t e m p e r a t u r e - c o n t r o l l e d  

valve  r e t u r n s   a  f r a c t i o n   (depending  on  the  t empera ture)   of  the  pump 

th roughpu t   to  the  heat   exchanger ,   the  remaining  f r a c t i o n   of  the  t h r o u g h -  

put  pa s s ing   to  the  user  item  or  to  the  c o n t a i n e r .  

The  inven t ion   wi l l   be  more  apparent   from  the  d e t a i l e d   d e s c r i p -  

t ion  of  p r e f e r r e d   embodiments  given  by  way  of  n o n - l i m i t i n g   example  and 

i l l u s t r a t e d   on  the  accompanying  drawing,   in  which:  

Figure   1  is  a  d iagrammatic   i l l u s t r a t i o n   of  the  system  a c c o r d i n g  

to  the  i n v e n t i o n ;  

F igures   2  and  3  are  ax ia l   d iagrammatic   s e c t i o n s   through  two 

d i f f e r e n t   embodiments  of  the  valve  used  in  the  system  of  F igure   1. 

Figure  3  is  a  d i a g r a m t i c   view  of  a  system  accord ing   to  t h e  

i n v e n t i o n   which  comprises  in  p a r a l l e l   with  the  heat  exchanger  and  t h e  

c o n t a i n e r   a  r e tu rn   duct ,   and 



Figure   4  is  a  p a r t i a l   view  of  the  system  with  a  d i f f e r e n t   t y p e  
of  heat   e x c h a n g e r .  

In  Figure  1,  r e f e r e n c e   numeral  1  i n d i c a t e s   a  c o n t a i n e r   c o v e r e d  

with  an  i n s u l a t i n g   layer   2  to  p r even t   h e a t - l o s s   from  the  c o n t a i n e d  

water  towards  the  o u t s i d e .   The  c o n t a i n e r   can  be  any  known  hot  w a t e r  

c y l i n d e r   p rovided   i n t e r n a l l y   with  an  e l e c t r i c   hea t e r   element  a s s o c i a t e d  

with  a  thermal   p r o t e c t o r   (not  shown).  Lowerly,  the  c o n t a i n e r   is  c o n n e c t e d  

h y d r a u l i c a l l y   by  a  normal  T  connec to r   20  both  to  the  cold  water  i n l e t   3 

and  to  a  water  hea t ing   c i r c u i t   i n d i c a t e d   o v e r a l l   by  4.  Upperly,   t h e  

c o n t a i n e r   1  is  h y d r a u l i c a l l y   connec ted   by  a  normal  T  connec tor   20A  t o  

said  c i r c u i t   4,  and  to  an  o u t l e t   pipe  5  which  feeds  the  hot  water  to  t h e  

user  p o i n t ,   for  example  the  shower  of  an  a p a r t m e n t .  

The  water  c i r c u i t   4  comprises   an  e l e c t r i c a l l y   o p e r a t e d  

c i r c u l a t i o n   pump  6  and  a  heat   exchanger   7.  The  e n t i r e   c i r c u i t   4  and  t h u s  

a lso   the  heat   exchanger  7  are  s u i t a b l y   h e a t - i n s u l a t e d .   A  t h e r m o s t a t   T ,  

which  c o n t r o l s   the  e l e c t r i c   m o t o r s  o f   the  c i r c u l a t i o n   pump  6  and  o f  

the  compressor   10  forming  p a r t   of  a  heat   pump  9,  senses  the  t e m p e r a t u r e  
of  the  water  in  the  c o n t a i n e r   1  by  means  of  i t s   sensor  TA.  In  order   t o  

heat   the  water  c i r c u l a t i n g   through  the  c i r c u i t   4,  the  heat   e x c h a n g e r  

is  a s s o c i a t e d   with  the  condenser   8  of  the  heat   pump  9,  which  in  the  normal  

manner  comprises   the  said  compressor  10,  the  condenser  8,  the  e x p a n s i o n  

device   11  (for  example  a  t h e r m o s t a t i c   valve)  and  the  evapora to r   12,  which  

as  shown  can  be  arranged  in  an  a i r f l o w   gene ra t ed   by  a  fan  13. 

A l t e r n a t i v e l y ,   a  cool ing  l i q u i d   fed  by  a  pump  can  be  brought   i n t o  

c o n t a c t   with  the  evapora to r   12.  The  fan  13  can  also  be  c o n t r o l l e d   by 

the  t h e r m o s t a t   T.  The  t h e r m o s t a t   T  can  a lso  be  l oca t ed   at  a  po in t   i n  

the  water  c i r c u i t   4.  A  valve  14  is  d i sposed   in  the  water  c i r c u i t   be tween  

the  c i r c u l a t i o n   pump  6  and  connec tor   20A,  and  can  assume  two  p o s i t i o n s ,  

namely  a  complete  s h u t - o f f ,   i . e .   c losed   p o s i t i o n ,   and  an  open  p o s i t i o n .  

The  valve  can  be  of  the  t h e r m o s t a t i c   type,   i . e .   to  open  and  c lose   i n  

accordance  with  the  expansion  and  c o n t r a c t i o n   of  a  component  wh ich  

"senses"   the  water  t empera tu re .   This  "sensor"   is  shown  s e p a r a t e l y   and 

i n d i c a t e d   by  S  in  Figure  1.  The  valve  can  a l t e r n a t i v e l y   be  of  the  e l e c t r o -  

magnetic  type  and  open  when  the  t e m p e r a t u r e   sensed  by  the  sensor  S  h a s  

caused  e l e c t r i c a l   c i r c u i t   of  the  valve  to  be  made.  In  p a r a l l e l   with  t h e  

valve  14  there   is  a  condui t   16  which,  i ndependen t ly   of  the  p o s i t i o n   o f  

the  valve,   conveys  a  p rede te rmined   f r a c t i o n   of  the  d e l i v e r y   of  the  pump 
6  to  the  con t a ine r   1. 



The  c r o s s - s e c t i o n   of  the  condu i t   16  is  a  f r a c t i o n   of  the  p a s s a g e  
c r o s s - s e c t i o n   of  the  valve  14.  The  valve  14  can  a lso   be  c o n s t r u c t e d   a s  
shown  d i a g r a m m a t i c a l l y   in  F igures   2  and  3.  With  these   valves   the re   i s  

no  need  to  provide   a  condu i t   16  in  p a r a l l e l   with  the  va lve .   In  t h i s  

r e s p e c t ,   in  Figure   2,  the  body  20  of  the  valve  14A  is  provided  with  a  
channel  16A  d i sposed   in  p a r a l l e l  t o   the  passage   21  which  i t s e l f   can  b e  

shut  off   by  the  valve  element  22,  which  is  c o n t r o l l e d   by  the  i nduc to r   23. 

This  l a t t e r   is  s u p p l i e d   by  an  e l e c t r i c a l   source  when  the  r e l a t i v e   s u p p l y  

c i r c u i t   is  made  by  means  of  the  thermal  sensor   S.  I n s t ead   of  the  c h a n n e l  

16,  the  valve  element  22B  of  the  valve  14B  (Figure  3)  can  be  p r o v i d e d  

with  a  passage  a p e r t u r e   16B,  which  remains  open  when  the  valve  e l e m e n t  

is  in  i t s   s h u t - o f f   p o s i t i o n .  

Assuming  t h a t   the  de sc r ibed   system  has  j u s t   been  c o n n e c t e d  

to  the  cold  water  i n l e t ,   the  c o n t a i n e r   1  and  l i ne   4  w i l l   be  f u l l   o f  

cold  water  at  mains  t e m p e r a t u r e ,   for  example  12°C,  the  t h e r m o s t a t   T 

wil l   s t a r t   the  compressor   10,  the  c i r c u l a t i o n   pump  6  and  p o s s i b l y   t h e  

fan  13,  and  the  valve  14  wi l l   be  in  i t s   s h u t - o f f   p o s i t i o n ,   so  tha t   o n l y  

a  small  f r a c t i o n   of  the  water  fed  by  the  pump  6  passes   through  t h e  

condui t   16. 

As  the  condu i t   16  has  a  c r o s s - s e c t i o n   which  is  less   than  t h e  

passage  c r o s s - s e c t i o n   of  the  valve,   the  water  t h roughpu t   c i r c u l a t i n g  

through  the  c i r c u i t   4  is  less   than  tha t   which  would  c i r c u l a t e   with  t h e  

valve  open.  The  water  c i r c u l a t e s   more  slowly  through  the  c i r c u i t   4 

than  when  the  valve  is  open,  and  thus  a t t a i n s   a  h igher   t e m p e r a t u r e  

at  the  upstream  side  of  the  valve  14  a f t e r   a  given  time.  When  the  w a t e r  

reaches   a  given  t empera tu re   a  t  the  sensor  S,  the  valve  14  opens,  and  i s  

t r a v e r s e d   by  a  h igher   th roughput   of  water ,   which  is  fed  into  the  c o n t a i n e r  

1.  This  hot  water  is  r ep l aced   by  the  cold  water ,   which  is  withdrawn  f r o m  

the  bottom  of  the  c o n t a i n e r .   The  r e s u l t   is  t ha t   the  valve  14  a g a i n  

c lo se s ,   the  water  th roughput   reduces ,   the  water  t empera tu re   i n c r e a s e s  

at  S,  and  the  valve  14  opens  when  the  t h r e s h o l d   value  is  reached  at  S .  

This  cycle  is  r epea t ed   u n t i l   a l l   the  water  has  a t t a i n e d   the  o p e r a t i n g  

tempera ture   of  the  t h e r m o s t a t   T,  which  then  swi tches   off   the  c i r c u l a t i o n  

pump  6,  the  compressor  10  and  pos s ib ly   the  fan  13. 

If  the  user  now  withdraws  hot  water  through  the  pipe  5,  t h i s  

becomes  r ep laced   by  cold  water  taken  from  the  main  3.  This  causes  t h e  

ope ra t i on   of  the  t h e r m o s t a t   T  and  the  c lo su re   of  the  valve  14,  so  t h a t  

a  reduced  water  th roughput   reaches  the  connector   20A.  The  valve  14 



reopens  and  c lo se s   in  accordance   with  the  t empera tu re   of  the  water  at  t h e  

sensor   S  in  the  manner  d e s c r i b e d   h e r e t o f o r e ,   and  t h i s   c o n t i n u e s ,   even  

a f t e r   hot  water  ceases   to  be  withdrawn,   u n t i l   the  water   has  reached  t h e  

t h r e s h o l d   t e m p e r a t u r e   of  the  t h e r m o s t a t   T.  

The  o p e r a t i o n   of  the  modif ied   embodiments  of  F igures   2  and  3 

is  appa ren t   from  the  a f o r e g o i n g   d e s c r i p t i o n ,   and  r e q u i r e s   no  f u r t h e r  

c l a r i f i c a t i o n .  

Figure   3  shows  a  system  of  the  same  type  as  the  system  shown 

in  F igure   1,  and  t h e r e f o r   in  both  F igures   the  same  r e f e r e n c e   n u m e r a l s  

denote   c o r r e s p o n d i n g   p a r t s .   The  d i f f e r e n c e   between  the  two  systems  i s  

tha t   the  system  according   to  Figure   3  comprises  a  r e t u r n   duct   16. 

The  t e m p e r a t u r e - c o n t r o l l e d   valve  14  of  known  type  is  d i sposed   be tween  

the  c i r c u l a t i o n   pump  6  and  the  connec to r   20A,  and  d i v i d e s   the  w a t e r  

t h roughpu t   fed  by  the  c i r c u l a t i o n   pump  6  between  the  r e t u r n   l i n e   16  and  

the  pipe  17  l ead ing   to  the  T  connec to r   20A,  in  accordance   with  the  t e m -  

p e r a t u r e   sensed  by  a  sensor   S.  S p e c i f i c a l l y ,   the  sensor   S  can  be   d i s p o s e d  

e i t h e r   ups t ream  or  downstream  of  the  valve  14  and  senses   the  water  t em-  

p e r a t u r e .   The  s igna l   r e p r e s e n t i n g   the  t empera tu re   sensed  by  the  sensor   S 

can  be  amp l i f i ed   and  used  for  c o n t r o l l i n g   a  motor,  not  shown,  wh ich  

o p e r a t e s   the  valve  14  and  c o n t r o l s   the  water  flow  to  the  l i n e   16  and  p i p e  

17.  A l t e r n a t i v e l y ,   the  t empera tu re   s igna l   can  c o n t r o l   the  va lve   by 

means  of  a  l i nkage .   For  example,  when  the  water  t e m p e r a t u r e   sensed  by  t h e  

sensor   S  is  equal  to  the  mains  t empera tu re   (approximate ly   120C),  the  v a l v e  

in  q u e s t i o n   d i r e c t s   the  e n t i r e   t h roughpu t   of  the  pump  6  towards  the  r e t u r n  

l ine   16  and  through  the  T  connec tor   18  of  the  heat   exchanger   7.  The 

u n i d i r e c t i o n a l   valve  15  between  the  connec tors   18  and  20  p r even t s   c i r c u -  

l a t i o n   in  the  oppos i t e   d i r e c t i o n   to  the  arrow  X.  As  the  water  t e m p e r a t u r e  

i n c r e a s e s ,   an  i n c r e a s i n g   f r a c t i o n   of  the  water  is  made  to  flow  to  t h e  

pipe  17  and  from  th i s   t o - t h e   user  item  through  the  pipe  5,  or  to  t h e  

c o n t a i n e r   1.  An  equal  f r a c t i o n   of  cold  water  is  drawn  through  t h e  

u n i d i r e c t i o n a l   valve  15.  As  the  t empera tu re   i n c r e a s e s   s t i l l   f u r t h e r ,  

the  e n t i r e   pump  throughput   is  d i r e c t e d   towards  the  pipe  17.  The  c i r c u -  

l a t i o n   ceases   co-rp le te ly   when  the  c u t - o u t   t empera tu re   of  the  t h e r m o s t a t  

T  is  reached ,   thus  s topping   the  pump  6  and  the  compressor   10. 

Assuming  tha t   the  d e s c r i b e d   system  has  j u s t   been  connected   t o  

the  water  main,  the  c o n t a i n e r   1  and  h e a t - e x c h a n g e r   7  w i l l   be  f u l l   o f  

cold  water  at  mains  t e m p e r a t u r e ,   e .g .   12oC,  and  the  t h e r m o s t a t   T  w i l l  

have  cut  in  to  opera te   the  compressor  10,  the  fan  13  (if   t h i s   l a t t e r   i s  



not  a l r eady   o p e r a t i n g )   and  the  c i r c u l a t i o n   pump  6.  The  valve  14  w i l l   be  

in  a  p o s i t i o n   such  as  to  d i r e c t   the  e n t i r e   t h r o u g h p u t   of  the  pump  6  t o -  

wards  the  r e t u r n   l i n e   16.  Consequent ly ,   only  the  water  c i r c u l a t i n g   t h r o u g h  

the  h e a t - e x c h a n g e r   7  wi l l   be  heated  by  the  heat   pump  9.  When  t h i s   w a t e r  

reaches  a  c e r t a i n   t empera tu re   (and  assuming  the  user   does  not  r e q u i r e  
hot  wa te r ) ,   the  valve  14  enables  a  f r a c t i o n   of  the  pump  t h r o u g h p u t  

( this   f r a c t i o n   i n c r e a s i n g   with  t empera tu re )   to  be  fed  to  the  c o n t a i n e r   1 ,  

and  cold  water  from  t h i s   l a t t e r   en t e r s   the  h e a t - e x c h a n g e r   7  as  r e p l a c e -  
ment.  By  t h i s   means,  the  t empera ture   in  t h i s   l a t t e r   dec reases   in  s p i t e  

of  the  f ac t   t ha t   the  heat   pump  9  c o n t i n u e s   to  p rov ide   h e a t .  

This  r e d u c t i o n   reduces  the  water   f r a c t i o n   which  en t e r s   t h e  

pipe  17  and  consequen t l y   the  c o n t a i n e r   1.  Because  of  t h i s ,   the  t e m p e r a t u r e  

and  thus  the  f r a c t i o n   en t e r ing   the  pipe  17  i n c r e a s e .   This  p r o c e d u r e  

is  r epea t ed   a u t o m a t i c a l l y   u n t i l   a l l   the  water  in  the  c o n t a i n e r   1  and  

accumulator   has  reached  the  cu t -ou t   t e m p e r a t u r e   of  the  t h e r m o s t a t   T, 

which  then  s tops   the  pump  6  and  compressor   10. 

If  at  t h i s   po in t   the  user  draws  hot  water   from  the  pipe  5,  t h i s  

water  is  r ep l aced   by  cold  water  from  the  water   main  3.  This  causes  t h e  

t he rmos t a t   T  to  o p e r a t e ,   and  s t a r t   the  c i r c u l a t i o n   pump  6  and  c o m p r e s s o r  

10,  which  causes  the  water  to  heat  up.  As  the  t e m p e r a t u r e   at  the  s e n s o r  

S  reduces ,   the  valve  14  reduces  the  water  f r a c t i o n   d i r e c t e d   to  t h e  

pipe  17,whereas  i t   i n c r ea se s   tha t   r e c i r c u l a t e d   through  the  h e a t e x c h a n g e r  

7,  which  thus  hea ts   up.  The  sensor  S  senses   the  change,  and  a  l a r g e r  

water  q u a n t i t y   is  fed  to  the  pipe  17.  When  water  d raw-of f   ceases ,   t h e  

system  heats   the  water  in  the  c o n t a i n e r   1  as  h e r e t o f o r e   d e s c r i b e d ,   u n t i l  

the  c u t - o u t   t empera tu re   of  the  t h e r m o s t a t   T  is  r e a c h e d .  

Figure   4  shows  an  embodiment  which  from  the  concep tua l   a s p e c t  

is  e q u i v a l e n t   to  the  p reced ing .   The  only  d i f f e r e n c e   is  t ha t   the  h e a t -  

exchanger  7  is  r e p l a c e d   by  a  conven t iona l   c i r c u l a t i o n - t y p e   h e a t - e x c h a n g e r  

7A. 

It  is  i n t e r e s t i n g   to  note  t h a t   the  water  c i r c u i t   4  and  h e a t  

pump  can  be  connected  to  a  con t a ine r   1  (normally  used  for  hea t ing   t h e  

water  by  means  of  an  e l e c t r i c   hea t ing   element)  by  simple  T  c o n n e c t o r s ,  

the  i n s t a l l a t i o n   of  which  is  easy  and  r a p i d .   This  r e p r e s e n t s   a  c o n s i d e r -  

able  economical  and  p r a c t i c a l   advantage  for  the  i n s t a l l a t i o n   of  a  h e a t  

pump  on  the  premises   of  a  user  a l ready   p rov ided   with  a  conven t iona l   w a t e r  

h e a t e r .  



1.  A  hot  water  p roduc t i on   system,  p a r t i c u l a r l y   for  domes t ic   u s e ,  

compris ing  a  water   c o n t a i n e r ,   p o s s i b l y   with  an  e l e c t r i c   h e a t i n g   e l e m e n t ,  

and  provided  with  a  cold  water  i n l e t   and  a  hot  water  o u t l e t ;   a  w a t e r  

c i r c u i t   connected   to  the  c o n t a i n e r   and  compris ing   a  heat   e x c h a n g e r  

and  a  c i r c u l a t i o n   pump;  the  system  f u r t h e r   compris ing  a  heat   pump, 
the  condenser   of  which  forms  pa r t   of  the  heat   exchanger ,   c h a r a c t e r i z e d  

in  tha t   the  water  c i r c u i t   i nc ludes   an  a u t o m a t i c a l l y   opera ted   valve  (14) 

which  is  c o n t r o l l e d   by  a  sensor  (S)  which  senses  the  t e m p e r a t u r e   of  t h e  

water  in  the  c i r c u i t .  

2.  A  system  as  claimed  in  claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

a u t o m a t i c a l l y   o p e r a t e d   valve  (14)  is  a  t w o - p o s i t i o n   valve  which  i n  

n e i t h e r   of  i t s   two  p o s i t i o n s   does  p r e v e n t   passage  of  water  from  t h e  

pump  (6)  to  the  con ta ine r   ( 1 ) .  

3.  A  system  as  claimed  in  c la im  2,  c h a r a c t e r i z e d   in  t h a t   t h e  

valve  (14)  is  a  s h u t - o f f   valve ,   but  in  p a r a l l e l   t he r ewi th   t he re   i s  

p re sen t   a  condu i t   (16)  having  a  c r o s s - s e c t i o n   less   than  the  p a s s a g e  
c r o s s - s e c t i o n   of  the  v a l v e ( 1 4 ) .  

4.  A  system  as  claimed  in  claim  2,  c h a r a c t e r i z e d   in  t h a t   t h e  

valve  (14B)  has  an  open  p o s i t i o n   and  a  p o s i t i o n   in  which  the  r e l a t i v e  

passage  is  t h r o t t l e d .  

5.  A  system  as  claimed  in  claim  2,  c h a r a c t e r i z e d   in  t h a t   t h e  

valve  (14A)  p o s s e s s e s   a  body  (20)  in  which  there   is  p rovided  a  c h a n n e l  

(16A)  s t r a d d l i n g   the  valve  s h u t - o f f   member  (22),  and  having  a  c r o s s -  

- s e c t i o n   less   than  the  passage  c r o s s - s e c t i o n   (21)  of  said  v a l v e .  

6.  A  system  as  claimed  in  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  water  c i r c u i t   (4)  compr ises ,   in  p a r a l l e l   with  the  c o n t a i n e r   (1)  and 

heat  exchanger  (7,  7A),  a  r e tu rn   l i n e   (16)  c o n t r o l l e d   by  the  valve  (14 ) .  

7.  A  system  as  claimed  in  claim  6  c h a r a c t e r i z e d   in  t h a t   a  

u n i d i r e c t i o n a l   valve  15  is  connected  between  the  r e tu rn   l i ne   (16)  and  

water  main  (3)  in  such  a  manner  as  to  allow  passage  from  t h i s   l a t t e r  

to  the  f o r m e r .  

8.  A  system  as  claimed  in  one or  more  of  the  p reced ing   c l a i m s ,  

c h a r a c t e r i z e d   in  t ha t   the  c o n t a i n e r   (1)  is  a  conven t ioan l   water  h e a t e r  



compr i s ing   an  e l e c t r i c   h e a t i n g   e lement ,   and  to  which  the  water   c i r c u i t  

is  p r e f e r a b l y   connected  by  means  of  simple  T  connec to r s   (20A).  
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