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(m)  Device  for  controlling  a  hot  water  supply. 
©  A  device  for  controlling  a  hot  water  supply,  which  con- 
sists  of  a  boiler  (1)  with  a  burner  (3)  for  heating  a  heating 
medium,  and  a  continuous-flow  heat  exchanger  (9)  which 
contains  a  service  water  pipe  (13)  for  tap  water.  The  con- 
tinuous-flow  heat  exchanger  being  connected  to  the  boiler  (1  ) 
on  the  one  hand  via  a  supply  pipe  (5,  10)  and  on  the  other 
hand  via  a  return  pipe  (7).  The  heating  medium  circuit  having 
a  circulation  pump  (8)  as  well  as  a  regulating  device  for  keep- 
ing  the  tap  water  at  a  predetermined  temperature.  The  re- 
gulating  device  consists  of  a  single  temperature  transmitter 
(16)  which  is  connected  to  the  tap  pipe  (13)  near  the  point  (15) 
where  the  latter  leaves  the  continuous-flow  heat  exchanger. 
The  temperature  transmitter  being  connected  to  a  control  el- 
ement  (17)  which  detects  the  temperature  drop  per  unit  time 
and  if  a  predetermined  value  is  exceeded  sets  the  burner  and 
circulation  pump  in  operation.  The  control  element  being 
also  capable  to  registrate  the  relationship  between  the  tem- 
perature  change  of  the  heating  medium  and  that  of  the  tap 
water  in  order  to  detect  if  tap  water  is  drawn  off  or  not. 
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Device  for  c o n t r o l l i n g   a  hot  w a t e r   s u p p l y .  

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  d e v i c e   for   c o n t r o l l i n g  

a  hot  wate r   s u p p l y ,   which  c o n s i s t s   of  a  b o i l e r   with  a  

bu rne r   for  h e a t i n g   a  h e a t i n g   medium,  a  c o n t i n u o u s - f l o w  

heat   e x c h a n g e r   which  c o n t a i n s   a  s e r v i c e   wa te r   p ipe   f o r  

tap  wate r ,   which  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   i s  

c o n n e c t e d   to  the  b o i l e r ,   on  the  one  hand,   v ia   a  s u p p l y  

pipe  and,  on  the  o t h e r   hand,  v ia   a  r e t u r n   p i p e ,   a  c i r c u l a t i o n  

pump,  a  t e m p e r a t u r e   t r a n s m i t t e r   fo r   d e t e c t i n g   the  t e m p e r a t u r e  
in  the  supp ly   p ipe ,   and  a l s o   a  r e g u l a t i n g   d e v i c e   for   k e e p i n g  
the  tap  water   at  t e m p e r a t u r e   and  for   k e e p i n g   the  t e m p e r a t u r e  
Df  the  h e a t i n g   medium  in  the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r  

wi th in   p r e d e t e r m i n e d   l i m i t s   be ing   i n c o r p o r a t e d   in  t h e  

h e a t i n g   medium  c i r c u i t .  

Such  a  hot  wa te r   s u p p l y ,   which  i s ,   f o r   example ,   i n c o r p o r a t e d  

In  a  c e n t r a l   h e a t i n g   sy s t em,   is  known.  In  s a i d   known  d e v i c e  

the  r e g u l a t i n g   d e v i c e   fo r   k e e p i n g   the  tap  wa t e r   at  a  
d e s i r e d   t e m p e r a t u r e   c o n s i s t s   of  a  f i r s t   t h e r m o s t a t ,   t h e  

sensor   of  which  is  i n c o r p o r a t e d   in  the  s e r v i c e   wa t e r   p i p e  

and,  in  p a r t i c u l a r ,   i n s i d e   the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r  
it  some  d i s t a n c e   from  the  p o i n t   at  which  the  s e r v i c e   w a t e r  



pipe   e n t e r s   the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r ,   and  o f  

a  s econd   t h e r m o s t a t ,   the   s e n s o r   of  which  is  s i t u a t e d  

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

medium.  The  f i r s t   t h e r m o s t a t ,   the   s e n s o r   of  which  x .  

s i t u a t e d   in  the  s e r v i c e   w a t e r   p i p e ,   d e t e c t s   by  means  o f  

a  drop  in  t e m p e r a t u r e   in  the  s e r v i c e   wa t e r   p ipe   t h a t   t a p  

wa t e r   is   be ing   c a l l e d   fo r   and  s w i t c h e s   over   the  d i s t r x b u -  

t i o n   e l e m e n t   and  p o s s i b l y   s w i t c h e s   the  b u r n e r   on  so  t h a t  

h e a t e d   medium  flows  t owards   the  c o n t i n u o u s - f l o w   h e a t  

e x c h a n g e r .   The  second   t h e r m o s t a t   s e r v e s   to  keep  the  t a p  

w a t e r   at  the  d e s i r e d   t e m p e r a t u r e   d u r i n g   d r a w i n g - o f f   by  

c o n t r o l l i n g   the  b u r n e r .   The  f i r s t   t h e r m o s t a t   has  a  t w o -  

f o l d   f u n c t i o n ,   namely,   f i r s t l y   to  " d e t e c t "   the  f a c t   t h a t  

tap  w a t e r   is  be ing   drawn  o f f ,   and  s e c o n d l y   to  keep  t h e  

t e m p e r a t u r e   of  the  h e a t i n g   medium  i n s i d e   the  c o n t i n u o u s -  

f low  h e a t i n g   medium  w i t h i n   p r e d e t e r m i n e d   l i m i t s   i f   t a p  

w a t e r   is  not  be ing   drawn  o f f .   The  s econd   t h e r m o s t a t  

t h e r e f o r e   only   s e r v e s   to  keep  the  t e m p e r a t u r e   of  the   t a p  

w a t e r   at  a  d e s i r e d   se t   v a l u e   d u r i n g   d r a w i n g - o f f   by  c o n -  

,  t r o l l i n g   the  b u r n e r .   Sa id   known  d e v i c e   is  c o m p l i c a t e d  

and  e x p e n s i v e   by  the  use  of  two  t h e r m o s t a t s .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  s i m p l i f y   s a i d  

known  d e v i c e ,   which  is   a c h i e v e d   a c c o r d i n g   to  the  i n v e n t i o n  

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

t e m p e r a t u r e   t r a n s m i t t e r   which  is  c o n n e c t e d   to  the  tap  p i p e  

near   the  p o i n t   where  the  l a t t e r   l e a v e s   the  c o n t i n u o u s - f l o w  

h e a t   e x c h a n g e r ,   which  t e m p e r a t u r e   t r a n s m i t t e r   is  c o n n e c t e d  

to  a  c o n t r o l   e lement   which  d e t e c t s   the  t e m p e r a t u r e   drop  p e r  

u n i t   t ime  and  if  a  p r e d e t e r m i n e d   v a l u e   t h e r e o f   is  excee  e d ,  

s e t s   the  b u r n e r   and  the  c i r c u l a t i o n   pump  in  o p e r a t x o n .   I n  
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t h i s   manner  the  c o n t r o l   e l e m e n t ,   to  which  the  s i n g l e  

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

f u n c t i o n :  

1.  " d e t e c t i n g "   the  f a c t   t h a t   tap  w a t e r   is  b e i n g  

drawn  off   as  a  r e s u l t   of  a  drop  in  the  t e m p e r a t u r e   i n  

the  s e r v i c e   w a t e r   p i p e ;  

2.  k e e p i n g   the  t e m p e r a t u r e   of  the  h e a t i n g   med ium 

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

l i m i t i n g   v a l u e s   i f   no  tap  w a t e r   is  b e i n g   drawn  o f f ;  

3.  r e g u l a t i o n   of  the  t e m p e r a t u r e   of  the  tap  w a t e r  

d u r i n g   d r a w i n g - o f f .  

Because   the  t e m p e r a t u r e   t r a n s m i t t e r   is  f i t t e d   near   t h e  

p o i n t   where  the  s e r v i c e   w a t e r   p ipe   l e a v e s   the  c o n t i n u o u s - f l o w  

hea t   e x c h a n g e r ,   s a i d   t h r e e   f u n c t i o n s   can  be  c a r r i e d   o u t  

by  one  s i n g l e   t e m p e r a t u r e   t r a n s m i t t e r .   A  p a r t i c u l a r l y   f a s t  

r e g u l a t i o n   is  o b t a i n e d   by  d e t e c t i n g   the  t e m p e r a t u r e   d r o p  

per  u n i t   t ime  ( i . e .   the  r a t e   at  which  the  t e m p e r a t u r e   d r o p s ) ,  

s i n c e   i t   is  not  n e c e s s a r y   to  wai t   u n t i l   the  t e m p e r a t u r e   of  t h e  

tap  water   has  r e a c h e d   i t s   minimum  v a l u e   at  which  the  b u r n e r  

and  the  pump  are  s w i t c h e d   o n .  

The  c o n t r o l   e l e m e n t   thus   d i s t i n g u i s h e s   the  slow  c o o l i n g   o f  

the  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   when  no  tap  w a t e r   i s  

drawn  off   for   a  p r o l o n g e d   t ime  and  the  r a p i d   c o o l i n g   o f  

the  t e m p e r a t u r e   of  the   tap  wa t e r   as  soon  as  some  is  d r a w n  

Dff.  As  a  r e s u l t   i t   is  p o s s i b l e   to  f i t   the  t e m p e r a t u r e  

t r a n s m i t t e r   at  the  s p e c i f i e d   p o i n t   w i t h o u t   t h e r e   be ing   t h e  

r i s k   t h a t   the  c o n t e n t s   of  the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r  
cool  down  too  much  b e f o r e   the  b u r n e r   and  the  pump  are  s w i t c h e d  

on.  
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, p e r a t u r e   t r a n s m i t t e r   fo r   d e t e c t i n g   the  t e m p e r a t u r e  

the  supp ly   p ipe   is  c o n n e c t e d   to  the  c o n t r o l   e l e m e n t  

Lch  d e t e r m i n e s   the  t e m p e r a t u r e   r i s e   of  the  h e a t i n g  

iivm  per  u n i t   t ime  and  s w i t c h e s   o f f   the  b u r n e r   and  t h e  

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

the  h e a t i n g   medium  and  t h a t   of  the  tap  wa te r   i n d i c a t e s  

at  no  heat   is  e s s e n t i a l l y   b e i n g   removed  from  the  c o n t i n -  

u s - f l o w   hea t   e x c h a n g e r   by  the  tap  w a t e r .  

, i le   tap  water   is  be ing   drawn  o f f ,   t h e r e   is  an  a r i t h m e t i c a l  

• l a t i o n s h i p   be tween   the  t e m p e r a t u r e   of  the  h e a t i n g   medium 

nd  the  t e m p e r a t u r e   of  the  tap  w a t e r .   If  the  d r a w i n g - o f f  

s  s t o p p e d ,   no  hea t   is  removed  by  the  tap  wa t e r   from  t h e  

3 n t i n u o u s - f l o w   hea t   e x c h a n g e r .   This  means  t h a t   t h e  

e m p e r a t u r e   of  the  h e a t i n g   medium  w i l l   r i s e   r a p i d l y   a n d  

he  t e m p e r a t u r e   of  the  tap  w a t e r   w i l l   a l s o   i n c r e a s e .   The 

o n t r o l   e l ement   d e t e c t s   the  r a p i d   r i s e   of  the  t e m p e r a t u r e  

f  the  h e a t i n g   medium  and  r e l a t e s   s a i d   r i s e   to  the  t e m p e r a t u r e  

hange  of  the  tap  w a t e r .   From  the  f a c t   t h a t   s a i d   r e l a t i o n s h i p  

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

>lernent  " c o n c l u d e s "   t h a t   n o t h i n g   is  be ing   drawn  off   a n d  

: o n s e q u e n t l y   s w i t c h e s   off   the  b u r n e r   and  the  pump. 

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

t e m p e r a t u r e   t r a n s m i t t e r   c o n n e c t e d   to  the  s e r v i c e   w a t e r  

pipe  is  f i t t e d   at  some  d i s t a n c e   o u t s i d e   the  c o n t i n u o u s -  

flow  heat   e x c h a n g e r   and  is  c o n n e c t e d   by  means  of  a  m e t a l  

s t r i p   to  the  supp ly   p ipe   in  a  manner  such  t h a t   d u r i n g   t h e  

d r a w i n g - o f f   the  t e m p e r a t u r e   of  the  tap  wa te r   and,  if   t h e r e  

is  no  d r a w i n g - o f f ,   the  t e m p e r a t u r e   of  the  h e a t i n g   medium 

are  r e g i s t e r e d .  



- J -  
0 2 2 6 2 4 6  

muiincx  im«  t e m p e r a t u r e   T r a n s m i t t e r   can  be  t i t t e d  

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

produced  between  the  h e a t i n g   medium  and  the  tap  wa te r   by  
the  metal   s t r i p .   By  means  of  the  t e m p e r a t u r e   change  w h i c h  
is  d e t e c t e d   by  the  t e m p e r a t u r e   t r a n s m i t t e r ,   i t   is  p o s s i b l e  
to  d e t e r m i n e   t h a t   no  tap  water   is  be ing   drawn  off   so  t h a t  
the  burner   and  the  pump  can  be  s w i t c h e d   o f f .  

P r e f e r a b l y ,   the  b u r n e r   c o n t r o l   is  m o d u l a t e d   d u r i n g   t h e  

J r a w i n g - o f f   on  the  b a s i s   of  the  se t   t e m p e r a t u r e   of  t h e  

tap  w a t e r .  

rhe  device   a c c o r d i n g   to  the  i n v e n t i o n   can  a l so   be  used  i f  
the  hot  water   supp ly   is  i n c o r p o r a t e d   in  a  c e n t r a l   h e a t i n g  
system  with  room  h e a t i n g   e l e m e n t s   which  are  c o n n e c t e d ,   on 
:he  one  hand,  via  a  t h r e e - w a y   va lve   to  the  supp ly   pipe  and ,  
m  the  o the r   hand,  to  the  r e t u r n   p ipe ,   in  which  case   t h e  
:ont ro l   e l emen t ,   on  s w i t c h i n g   on  the  b u r n e r   and  the  c i r c u l a t i o n  

iump,  a l so ,   r e s e t s   the  t h r e e - w a y   v a l v e   from  c i r c u l a t i o n  

hrough  the  room  h e a t i n g   e l emen t s   to  c i r c u l a t i o n   t h r o u g h   t h e  
o n t i n u o u s - f l o w   heat   exchange r   and  which  t h r e e - w a y   v a l v e   i s  
e se t   to  c i r c u l a t i o n   th rough  the  room  h e a t i n g   e l e m e n t s   when 
he  burner   is  s w i t c h e d   o f f .  

he  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   in  more  d e t a i l   on  t h e  
as i s   of  the  drawing  in  w h i c h :  

igure  1  d i a g r a m m a t i c a l l y   shows  a  h e a t i n g   sys tem  with  a 
at  water  supp ly   which  is  equ ipped   with  a  c o n t r o l   d e v i c e  
: co rd ing   to  the  p r e s e n t   i n v e n t i o n ;  

Lgure  2  shows  the  d e t a i l   A  in  F i g u r e   1  of  a n o t h e r  

nbodiment  of  the  c o n t r o l   dev ice   on  an  e n l a r g e d   s c a l e .  
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c o n s i s t s   of  a  b o i l e r   1  wi th   a  b u r n e r   3  c o n n e c t e d   to  a  

gas  s u p p l y   p ipe   2,  and  a  hea t   e x c h a n g e r   4  fo r   h e a t i n g   a  

h e a t i n g   medium.  The  hea t   e x c h a n g e r   4  is  c o n n e c t e d   v ia   a  

p ipe   5  to  room  h e a t i n g   e l e m e n t s   6  in  o r d e r   to  c o n v e y  

h e a t i n g   medium  to  s a i d   room  h e a t i n g   e l e m e n t s   and  is  c o n -  

n e c t e d   on  the   o t h e r   hand,   to  a  r e t u r n   p ipe   7  which  o r i g i -  

n a t e s   from  the  room  h e a t i n g   e l e m e n t s   6  and  in  which  a  

c i r c u l a t i o n   pump  8  is  i n c o r p o r a t e d .   The  h e a t i n g   sys tem  a l s o  

c o n t a i n s   a  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   9,  which  is  c o n -  

n e c t e d ,   on  the  one  hand,  to  the  p ipe   5  v ia   a  p ipe   10  and  a  

t h r e e - w a y   v a l v e   11  and,  on  the  o t h e r   hand,  to  the  r e t u r n  

p>pe  7  v i a   a  p ipe   12.  I n s i d e   the  c o n t i n u o u s - f l o w   h e a t  

e x c h a n g e r   9  t h e r e   is  f i t t e d   a  s e r v i c e   wa t e r   pipe  13  w h i c h  

j  e n t e r s   wi th   cold   s e r v i c e   wa te r   at   14  and  l e a v e s   the  h e a t  

e x c h a n g e r   9  at  15  with  hot  tap  w a t e r .  

As  is  more  c l e a r l y   v i s i b l e   in  F i g u r e   2,  a  t e m p e r a t u r e  

t r a n s m i t t e r   16,  which  is  c o n n e c t e d   to  a  c o n t r o l   e l e m e n t  

17,  is   f i t t e d   on  the  s e r v i c e   w a t e r   pipe  13  near   15.  In  t h e  

0  e x e m p l a r y   embodiment   shown  the  t e m p e r a t u r e   t r a n s m i t t e r   16 

is  f i t t e d   o u t s i d e   the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   9  o n  

the  p ipe   1 3 .  

The  c o n t r o l   e l emen t   17  is  a l so   in  c o n t a c t   with  the  t h r e e -  

way  v a l v e   11,  as  wel l   as  with  a  gas  r e g u l a t o r   19  i n c o r p o r a t e d  

25  in  the  gas  supp ly   p ipe   2.  The  c o n t r o l   e l emen t   is  f u r t h e r  

c o n n e c t e d   to  the  pump  8  to  s w i t c h   the  l a t t e r   on  a n d / o r   o f f .  

The  c o n t r o l   e l emen t   17  is  e q u i p p e d   in  a  manner  such  t h a t  

the  t e m p e r a t u r e   drop  of  the  tap  w a t e r   per  u n i t   t ime  i s  

r e g i s t e r e d .   If   hot  wa te r   is  drawn  o f f ,   a  r a p i d   drop  of  t h e  
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t e m p e r a t u r e   in  the  s e r v i c e   w a t e r   p ipe   w i l l   be  r e g i s t e r e d .  

The  c o n t r o l   e l emen t   17  r e s p o n d s   to  s a i d   r a p i d   t e m p e r a t u r e  

drop  by  s w i t c h i n g   over   the  t h r e e - w a y   v a l v e   11,  s w i t c h i n g  

on  the  b u r n e r   3  and  p o s s i b l y   the  c i r c u l a t i o n   pump  8.  T h i s  

has  the  a d v a n t a g e   t h a t   i t   is  not  n e c e s s a r y   to  l eave   t h e  

s w i t c h i n g   over  of  the  t h r e e - w a y   v a l v e   11  u n t i l   the  s e t  

minimum  t e m p e r a t u r e   of  the  tap  wa t e r   is  r e a c h e d ,   t h e  

s w i t c h - o v e r   being  made  from  c i r c u l a t i o n   t h rough   the  room 

h e a t i n g   e l emen t s   to  c i r c u l a t i o n   t h r o u g h   the  c o n t i n u o u s - f l o w  

heat   e x c h a n g e r .   If  however  no  hot  wa t e r   is  drawn  o f f   for   a  

p r o l o n g e d   t ime,  for  example  d u r i n g   the  n i g h t ,   the  c o n t i n u o u s -  

flow  heat   e x c h a n g e r   w i l l   s l o w l y   coo l   down.  During  t h i s  

slow  c o o l i n g   down,  the  c o n t r o l   e l e m e n t   w i l l   only  r e spond   i f  

the  sa id   se t   minimum  t e m p e r a t u r e   is  r e a c h e d .  

On  the  supply   pipe  5  t h e r e   is  f i t t e d   a  t e m p e r a t u r e   s e n s o r  

18  which  is  a l so   c o n n e c t e d   to  the  c o n t r o l   e l emen t   17  a n d  

at  the  same  time  f u n c t i o n s   as  a  b o i l e r   t h e r m o s t a t .  

While  tap  water   is  be ing   drawn  o f f ,   t h e r e   is  an  a r i t h m e t i c a l  

r e l a t i o n s h i p   between  the  t e m p e r a t u r e   of  the  h e a t i n g   medium 

and  t e m p e r a t u r e   of  the  tap  w a t e r .   If   tap  wa te r   is  no  l o n g e r  

being  drawn  o f f ,   sa id   r e l a t i o n   c h a n g e s .   In  p a r t i c u l a r   t h e  

t e m p e r a t u r e   of  the  h e a t i n g   medium  i n c r e a s e s   r a p i d l y   and  t h e  

t e m p e r a t u r e   of  the  tap  wa te r   w i l l   a l s o   r i s e .   The  c o n t r o l  

e lement   17  d e t e c t s   the  r a p i d   t e m p e r a t u r e   r i s e   of  t h e  

h e a t i n g   medium  and  r e l a t e s   s a i d   r i s e   to  the  t e m p e r a t u r e   c h a n g e  

Df  the  tap  wa te r .   If   i t   f o l l o w s   from  t h i s   r e l a t i o n s h i p   t h a t  

no  heat   is  being  removed  from  the  c o n t i n u o u s - f l o w   h e a t  

exchanger   by  the  tap  wa te r ,   the  c o n t r o l   e l emen t   swi tches   t h e  

burner   and  the  pump  o f f   a n d / o r   s w i t c h e s   the  t h r e e - w a y   v a l v e  

1  1  o v e r .  
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t h i s   manner  an  e x c e p x i o n a x j . y  

n t r o l   is  o b t a i n e d   both   when  d r a w i n g - o f f   is   s t a r t e d  

id  when  i t   is  s t o p p e d .  

.gure  2  shows  a n o t h e r   embodiment   of  the   i n v e n t i o n .  

,  t h i s   case  the  t e m p e r a t u r e   t r a n s m i t t e r   16  is   f i t t e d   o u t -  

Lde  the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   9  on  the   p ipe   13 

>r  the  tap  w a t e r .   The  t e m p e r a t u r e   t r a n s m i t t e r   19  i s  

3nnec ted   to  the  p ipe   10  for   the  h e a t i n g   medium  by  m e a n s  

f  a  me ta l   s t r i p   20  and,  in  p a r t i c u l a r ,   in  a  manner   s u c h  

hat  the  t e m p e r a t u r e   t r a n s m i t t e r   d e t e c t s   the  t e m p e r a t u r e  

f  the  tap  wa te r   d u r i n g   the  d r a w i n g - o f f   and,   when  the  d r a w i n g -  

ff  is  t e r m i n a t e d ,   d e t e c t s   the  t e m p e r a t u r e   of  the   h e a t i n g  

edium  as  r a p i d l y   as  p o s s i b l e .   Here  the  r e l a t i o n s h i p   b e t w e e n  

e m p e r a t u r e   of  the  h e a t i n g   medium  and  of  the   t ap   w a t e r   i s  

o n s e q u e n t l y   g e n e r a t e d   by  the  s t r i p   20  which  p r o v i d e s   a  

:hermal  c o n n e c t i o n   be tween   the  two  med ia .   By  means  of  s a i d  

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

10  heat   is  be ing   removed  from  the  c o n t i n u o u s - f l o w   h e a t  

i x c h a n g e r   by  the  tap  w a t e r   and  t h a t   the   t h r e e - w a y   v a l v e   11 

las  to  be  s w i t c h e d   to  c i r c u l a t i o n   t h r o u g h   the   room  h e a t i n g  

e lements   6.  Said  t h e r m a l   c o n n e c t i o n   thus   a s s u m e s   the  p o s i t i o n  

Df  the  a r i t h m e t i c   r e l a t i o n s h i p   be tween   the  two  t e m p e r a t u r e s  

as  d i s c u s s e d   on  the  b a s i s   of  F i g u r e   1 .  

The  o p e r a t i o n   of  the  c o n t r o l   d e v i c e   is  as  f o l l o w s :  

If   no  hot  tap  wa te r   is  be ing   c a l l e d   f o r ,   the   t h r e e - w a y   v a l v e  

11  is  se t   to  c i r c u l a t i o n   of  the  h e a t i n g   medium  t h r o u g h   t h e  

room  h e a t i n g   e l e m e n t s   6.  The  t e m p e r a t u r e   t r a n s m i t t e r   16 

r e g i s t e r s   the  t e m p e r a t u r e   of  the   h e a t i n g   medium  in  t h e  

c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   9.  If   s a i d   t e m p e r a t u r e   d r o p s  

below  a  minimum  se t   v a l u e ,   a  s i g n a l   is  t r a n s m i t t e d   v i a   t h e  
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c o n t r o l   e l e m e n t   17  to  the  t h r e e - w a y   v a l v e   11  w h i c h  

s w i t c h e s   over   from  c i r c u l a t i o n   t h r o u g h   the  room  h e a t i n g  
e l e m e n t s   6  to  c i r c u l a t i o n   t h r o u g h   the  x o a t i n u o u s - f   l o w  
hea t   e x c h a n g e r   9.  Then  the  b u r n e r   3  and  the  pump  8  

5  are  s w i t c h e d   on  by  the  c o n t r o l   e l e m e n t .   The  c o n t e n t s  
of  the  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   9  a re   c o n s e q u e n t l y  
h e a t e d   up  u n t i l   the  maximum  s e t   t e m p e r a t u r e   is   r e a c h e d ,  
which  t e m p e r a t u r e   is  r e g i s t e r e d   by  the  t e m p e r a t u r e   t r a n s -  
m i t t e r   16  and  a f t e r   which  the  t h r e e - w a y   v a l v e   11  is  s w i t c h e d  

0  back  to  c i r c u l a t i o n   t h r o u g h   the  room  h e a t i n g   e l e m e n t s   b y  
means  of  the  c o n t r o l   e l e m e n t   1 7 .  

'  ■'  ,,v"  ^   wulCA  "   e i n x e a   ro r ,   the  t e m p e r a t u r e  
in  the  s e r v i c e   water   p ipe   w i l l   e x h i b i t   a  r a p i d   drop,   w h i c h  
is  r e g i s t e r e d   by  the  c o n t r o l   e l e m e n t   17.  The  c o n t r o l  

5  e l emen t   17  t h e r e u p o n   s w i t c h e s   the   t h r e e - w a y   v a l v e   11  o v e r ,  
l i g h t s   the  b u r n e r   and  s w i t c h e s   the   pump  on.  Dur ing   t h e  

d r a w i n g - o f f ,   the  c o n t r o l   e l e m e n t   17  p r o v i d e s   m o d u l a t i n g  
c o n t r o l   for   the  b u r n e r   3  in  o r d e r   to  keep  the  tap  w a t e r  
at  the  d e s i r e d   t e m p e r a t u r e .   The  t e m p e r a t u r e   - t r a n s m i t t e r -   -  

3  16  a c c o r d i n g   to  the  i n v e n t i o n   c o n s e q u e n t l y   f u l f i l s   t h r e e  
t a s k s ,   namely,   " d e t e c t i n g "   t h a t   w a t e r   is  be ing   drawn  o f f ,  
k eep ing   the  tap  water   at   t e m p e r a t u r e   d u r i n g   the  d r a w i n g - o f f ,  
and  keep ing   the  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   a t  
t e m p e r a t u r e   i f   no  hot  wa t e r   is  b e i n g   drawn  o f f .   This  t h r e e -  

»  f o ld   f u n c t i o n   p r o v i d e s   an  e x c e p t i o n a l l y   r a p i d   and  c h e a p  
c o n t r o l   d e v i c e ,   only  one  s i n g l e   t e m p e r a t u r e   t r a n s m i t t e r  

be ing   n e c e s s a r y   for  m e a s u r i n g   the   t e m p e r a t u r e   in  t h e  
c o n t i n u o u s - f l o w   heat   e x c h a n g e r   or  of  the  w a t e r .  

—   ,,a-v,,  ■  moi  wa t e r   15  s t o p p e d ,   the  t h r e e - w a y  
lve  is  r e s e t   to  c i r c u l a t i o n   of  the  h e a t i n g   medium  t h r o u g h  
e  room  h e a t i n g   e l e m e n t s   6.  The  " d e t e c t i o n "   of  the  f a c t  
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t h a t   ha t   w a t e r   is  na  l o n g e r   b e i n g   drawn  off   t a k e s   p l a c e  

b e c a u s e   the  r e l a t i o n s h i p   be tween   the  t e m p e r a t u r e   of  t h e  

h e a t i n g   medium  and  t h a t   of  the  tap  wa te r   changes   when  

d r a w i n g - o f f   is  s t o p p e d .   This  r e l a t i o n s h i p   may  be  of  a n  

a r i t h m e t i c   n a t u r e   ( F i g u r e   1)  or  of  a  t h e r m a l   n a t u r e  

( F i g u r e   2 ) .  

I t   w i l l   be  c l e a r   t h a t ,   w i t h i n   the  scope  of  the  i n v e n t i o n ,  

o  l a r g e   number  of  v a r i a t i o n s   w i l l   be  p o s s i b l e .   In  t h e  

embodiment   a c c o r d i n g   to  F i g u r e   2  the  t e m p e r a t u r e   t r a n s m i t t e r  

16  cou ld   a l s o   be  f i t t e d   i n s i d e   the  c o n t i n u o u s - f l o w   h e a t  

e x c h a n g e r   9  in  the  s e r v i c e   wa t e r   p ipe   13  and,  i n  

p a r t i c u l a r ,   near   the  p a i n t   15.  In  t h i s   case  the  t h e r m a l  

c o n n e c t i o n   is  formed  by  the  h e a t i n g   medium  i t s e l f   and  t h e  

me ta l   s t r i p   20  can  be  o m i t t e d .  
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CLAIMS 

1.  Device   for   c o n t r o l l i n g   a  hot  w a t e r   s u p p l y ,   w h i c h  

c o n s i s t s   of  a  b o i l e r   (1)  wi th   a  b u r n e r   (3)  fo r   h e a t i n g   a  h e a t i n g  

medium,  a  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   (9)  which  c o n t a i n s  

a  s e r v i c e   wa te r   p ipe   (13)  fo r   tap  w a t e r ,   which  c o n t i n u o u s -  

flow  hea t   e x c h a n g e r   is  c o n n e c t e d   to  the  b o i l e r ,   on  the  o n e  

hand,  via   a  supp ly   p ipe   (5,  10)  and,  on  the  o t h e r   hand,  v i a  

a  r e t u r n   p ipe   (7) ,   a  c i r c u l a t i n g   pump  (8) ,   a  t e m p e r a t u r e  

s e n s o r   (18)  for  d e t e c t i n g   the  t e m p e r a t u r e   in  the  s u p p l y   p i p e ,  

and  a l s o   a  r e g u l a t i n g   d e v i c e   (16,  17)  fo r   k e e p i n g   the  t a p  

wa t e r   at  t e m p e r a t u r e   and  k e e p i n g   the  t e m p e r a t u r e   of  t h e  

h e a t i n g   medium  in  the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   w i t h i n  

p r e d e t e r m i n e d   l i m i t s   be ing   i n c o r p o r a t e d   in  the  h e a t i n g   medium 

c i r c u i t ,   c h a r a c t e r i z e d   in  t h a t   the  r e g u l a t i n g   d e v i c e   c o n s i s t s  

of  a  s i n g l e   t e m p e r a t u r e   t r a n s m i t t e r   (16)  which  is   c o n n e c t e d  

to  the  tap  pipe  (13)  near   the  p o i n t   (15)  where  the  l a t t e r  

l e a v e s   the  c o n t i n u o u s - f l o w   hea t   e x c h a n g e r   (9) ,   w h i c h  

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

(17)  which  d e t e c t s   the  t e m p e r a t u r e   drop  per  u n i t   t ime  and  i f  

a  p r e d e t e r m i n e d   v a l u e   is  e x c e e d e d ,   s e t s   the  b u r n e r   (3)  a n d  

c i r c u l a t i o n   pump  (8)  in  o p e r a t i o n .  

2.  Device  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   i n  

t h a t   the  t e m p e r a t u r e   s e n s o r   (18)  fo r   d e t e c t i n g   the  t e m p e r a t u r e  

in  the  supp ly   pipe  (5)  is  c o n n e c t e d   to  the  c o n t r o l   e l e m e n t  

which  d e t e r m i n e s   the  t e m p e r a t u r e   r i s e   of  the  h e a t i n g   medium 

per  u n i t   t ime  and  s w i t c h e s   of f   the  b u r n e r   and  the  pump  i f  

the  r e l a t i o n s h i p   between  the  t e m p e r a t u r e   change  of  t h e  

h e a t i n g   medium  and  t h a t   of  the  tap  wa t e r   i n d i c a t e s   t h a t   no 

hea t   is  e s s e n t i a l l y   be ing   removed  from  the  c o n t i n u o u s - f l o w  
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2,  Device   a c c o r d i n g   to  c l a im   i,  c n a r a c T e n z e a   i n  

t h a t   the  t e m p e r a t u r e   t r a n s m i t t e r   (16)  c o n n e c t e d   to  t h e  

s e r v i c e   wa t e r   p ipe   is  f i t t e d   at  some  d i s t a n c e   o u t s i d e   t h e  

-  c o n t i n u o u s - f l o w   h e a t   e x c h a n g e r   and  is  c o n n e c t e d   by  means  o f  

a  meta l   s t r i p   (20)  to  the  s u p p l y   p ipe   (10)  in  a  manner  s u c h  

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

water ,   and  i f   t h e r e   is  no  d r a w i n g - o f f ,   the  t e m p e r a t u r e   o f  

the  h e a t i n g   medium  are  r e g i s t e r e d .  

0  4.  Device   a c c o r d i n g   to  one  of  the  p r e c e d i n g   c l a i m s  

1-3,  c h a r a c t e r i z e d   in  t h a t   the  b u r n e r   c o n t r o l   is  m o d u l a t e d  

dur ing   d r a w i n g - o f f   on  the  b a s i s   of  the  se t   t e m p e r a t u r e   o f  

the  tap  w a t e r .  

5#  Device   a c c o r d i n g   to  one  of  the  p r e c e d i n g   c l a i m s  

5  1-4,  in  which  the  hot  wa te r   s u p p l y   is  i n c o r p o r a t e d   in  a  

c e n t r a l   h e a t i n g   sys t em  with  room  h e a t i n g   e l e m e n t s   (6)  w h i c h  

are  c o n n e c t e d ,   on  the  one  hand,  v ia   a  t h r e e - w a y   va lve   ( 1 1 )  

to  the  s u p p l y   pipe  (5)  and,  on  the  o t h e r   hand,  to  t h e  

r e t u r n   pipe  (7) ,   c h a r a c t e r i z e d   in  t h a t   the  c o n t r o l   e l e m e n t  

2Q  (17),   on  s w i t c h i n g   on  the  b u r n e r   and  the  c i r c u l a t i o n   pump, 

a lso   r e s e t s   the  t h r e e - w a y   v a l v e   from  c i r c u l a t i o n   t h rough   t h e  

room  h e a t i n g   e l e m e n t s   to  c i r c u l a t i o n   t h r o u g h   the  c o n t i n u o u s -  

flow  heat   e x c h a n g e r   and  which  t h r e e - w a y   v a l v e   is  r e s e t   t o  

c i r c u l a t i o n   t h r o u g h   the  room  h e a t i n g   e l e m e n t s   when  t h e  

25  bu rne r   is  s w i t c h e d   o f f .  
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