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Heat  pump. 
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©  In  a  heat  pump,  in  which  the  first  medium  by  a 
pump  (2)  is  circulated  in  an  enclosed  system  (1-7)  with 
a  heat  exchanger  (4),  in  which  the  first  medium  is  emit- 
ting  heat  to  a  second  medium,  the  closed  system  is  oil- 
filled.  The  pump  (2)  is  an  oil  engine,  and  the  oil  tubes  of 
the  heat  exchanger  (4)  have  a  flow  passage  section  com- 
pressing  the  oil  to  a  substantial  pressure.  Hereby  the 
oil  is  heated  without  cooling  off  the  surroundings,  and 
the  heat  pump  offers  a  very  high  rate  of  efficiency. 
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I n   a  heat  pump,  in  which  the  first  medium  by  a 
pump  (2)  is  circulated  in  an  enclosed  system  (1-7)  with 
a  heat  exchanger  (4),  in  which  the  first  medium  is  emit- 
ting  heat  to  a  second  medium,  the  closed  system  is  oil- 
filled.  The  pump  (2)  is  an  oil  engine,  and  the  oil  tubes  of 
the  heat  exchanger  (4)  have  a  flow  passage  section  com- 
pressing  the  oil  to  a  substantial  pressure.  Hereby  the 
oil  is  heated  without  cooling  off  the  surroundings,  and 
the  heat  pump  offers  a  very  high  rate  of  efficiency. 



The  i n v e n t i o n   r e l a t e s   to   a  h e a t   pump  in  w h i c h   t h e   f i r s t  

medium  i s   c i r c u l a t e d   by  a  pump  in  an  e n c l o s e d   s y s t e m   w i t h  

a  h e a t   e x c h a n g e r ,   in   w h i c h   i t   i s   e m i t t i n g   h e a t   to   a  s e -  

cond   m e d i u m .  

O r d i n a r y   h e a t   pumps  a r e   w o r k i n g   l i k e   known  r e f r i g e r a t o r  

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

d i n g s   and  t r a n s m i t s   t h e   h e r e b y   a b s o r b e d   h e a t   to   t h e   s e c o n d  

medium  w h i c h   e . g .   c o u l d   be  w a t e r   c i r c u l a t i n g   in  a  c e n t r a l  

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

med ium  i s   u s u a l l y   o p e r a t e d   by  an  e l e c t r i c   m o t o r .  

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

s y s t e m   i s   o i l - f i l l e d ,   t h a t   t h e   pump  i s   an  o i l   e n g i n e ,   a n d  

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

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

In  t h e   p r e s e n t   c o n n e c t i o n   a  h i g h   p r e s s u r e   means   t h e   r a t e  

of  3 - 4 0 0   a t o .  

When  c o m p r e s s e d   t h e   o i l   or  an  a l t e r n a t i v e   s u i t a b l e   l i q u i d  

w i t h   s i m i l a r   c h a r a c t e r i s t i c s   i s   h e a t e d ,   and  i t   h a s   s u r p r i s i n g -  

ly   b e e n   e s t a b l i s h e d   t h a t   t h e   q u a n t i t y   of  h e a t   t r a n s m i t t e d   t o  



a  s e c o n d   med ium  i s   c o n s i d e r a b l y   h i g h e r   t h a n   t h e   q u a n t i t y  

e q u a l l i n g   t h e   e f f e c t   r e c e i v e d   by  t h e   o i l   e n g i n e .   The  d e s -  

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

r a t e   of  e f f i c i e n c y .  

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

e n g i n e   i s   i n s t a l l e d   in   an  i n s u l a t e d   o i l   r e c e p t a c l e   in  t h e  

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

pump  m o t o r .  

The  i n v e n t i o n   i s ' d e s c r i b e d   in  d e t a i l   b e l o w   w i t h   r e f e r e n c e   t o  

t h e   d r a w i n g   s h o w i n g   s c h e m a t i c a l l y   a  h e a t   pump  a c c o r d i n g   to   t h e  

i n v e n t i o n   in  c o n n e c t i o n   w i t h   a  c e n t r a l   h e a t i n g   p l a n t .  

The  h e a t   pump  c o m p r i s e s   an  o i l   r e c e p t a c l e ,   in  w h i c h   i s   i n -  

s t a l l e d   a  pump  2  w i t h   an  e l e c t r i c   d r i v i n g   e n g i n e .   The  s u c t i o n  

s i d e   of  t h e   pump  2  d i s c h a r g e s   i n t o   t h e   o i l   r e c e p t a c l e   1 ,  

w h e r e a s   t h e   p r e s s u r e   s i d e   of  t h e   pump  t h r o u g h   a  t u b e   3  i s  

c o n n e c t e d   to   a  h e a t   e x c h a n g e r . 4 .   In  t h e   h e a t   e x c h a n g e r   4  t h e  

o i l   f r o m   t h e   pump  2  i s   u n d e r   s u b s t a n t i a l   p r e s s u r e   d i r e c t e d  

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

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

T h r o u g h   t h e   h e a t   e x c h a n g e r   4  a l s o   w a t e r   i s   p a s s i n g   a b s o r b i n g  

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

From  t h e   h e a t   e x c h a n g e r   4  t h e   o i l   i s   d i r e c t e d   to   a  s e c o n d   h e a t  

e x c h a n g e r   5  t h r o u g h   a  t u b e   6 .  



I n   t h e   s e c o n d   h e a t   e x c h a n g e r   5  t h e   o i l   i s   *  

l e d   f r o m   t h e   t u b e   6  t h r o u g h   a  h e l i c a l   t u b e   w i t h   a  r e l a t i v e l y  

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

w l l   be  l o w e r e d .   T h r o u g h   t h e   s e c o n d   h e a t   e x c h a n g e r   w a t e r   i s  

l i k e w i s e   d i r e c t e d   a b s o r b i n g   t h e   h e a t   f rom  t h e   o i l .  

From  t h e   s e c o n d   h e a t   e x c h a n g e r   5  t h e   o i l   i s   d i r e c t e d   v i a   a  

t u b e   7  b a c k   to   t h e   o i l   r e c e p t a c l e   1 .  

The  w a t e r   s u p p l i e d   to   t h e   s e c o n d   h e a t   e x c h a n g e r   5  t h r o u g h  

a  t u b e   8  can   e . g .   be  r e t u r n   w a t e r   f rom  a  c e n t r a l   h e a t i n g  

p l a n t .   From  t h e   s e c o n d   h e a t   e x c h a n g e r   5  t h e   w a t e r   i s   p a s s i n g  

t h r o u g h   a  t u b e   9  to   t h e   f i r s t   h e a t   e x c h a n g e r   4.  From  t h e   l a t -  

t e r   t h e   w a t e r   h e a t e d   in  t h e   h e a t   e x c h a n g e r s   4  and  5  i s   d i r e c -  

t e d   t h r o u g h   a  t u b e   10  to   t h e   c e n t r a l   h e a t i n g   p l a n t .  

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

t h e   e f f i c i e n c y   of  t h e   h e a t   p u m p .  

The  o i l   pump  2  i s   o p e r a t e d   by  a  4 .5   kW  m o t o r   w i t h   a  c a p a c i t y  

of  10  1 / m i n .   The  t o t a l   q u a n t i t y   of  o i l   b e i n g   33  1,  and  t h e  

s p e c i f i c   h e a t   of  t h e   o i l   b e i n g   0 , 5   c a l / g / d e g r e e   C.  A  h i g h l y  

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

s y s t e m   of  a  j e t   a e r o p l a n e ,   as  t h i s   k i n d   of  o i l   r e t a i n s   m a i n l y  

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

The  f i r s t   h e a t   e x c h a n g e r   4  c o m p r i s e s   a  40  m  h e l i c a l   o i l   t u b e  

w i t h   an  i n t e r n a l   d i a m e t e r   of  4  mm,  w h e r e a s   t h e   s e c o n d . h e a t  



e x c h a n g e r   5  c o m p r i s e s   a  15  m  h e l i c a l   o i l   t u b e   w i t h   a  c o n s i d e -  

r a b l y   l a r g e r   i n t e r n a l   d i a m e t e r .  

From  a  c e n t r a l   h e a t i n g   p l a n t   a p p r o x i m a t e l y   15  1  of  w a t e r   p e r  

m i n u t e   i s   d i r e c t e d   t h r o u g h   t h e   two  h e a t   e x c h a n g e r s .  

The  r e t u r n   w a t e r   in  t h e   t u b e   8  h a s   a  t e m p e r a t u r   of  a b o u t  

50  d e g r e e s   C,  w h e r e a s   t h e   w a t e r   h a v i n g   p a s s e d   t h e   h e a t   e x -  

c h a n g e r s   in  t h e   t u b e   10  h o l d s   a  t e m p e r a t u r   of  60  d e g r e e s   C .  

The  o i l   in   t h e   t u b e   6  b e t w e e n   t h e   two  h e a t   e x c h a n g e r s   4  and  5 

h a s   a  t e m p e r a t u r   of  60  d e g r e e s   C,  w h i l e   t h e   o i l   in   t h e   t u b e   7 

h a s   a  t e m p e r a t u r e   of  55  d e g r e e s   C .  

C a u s e d   by  t h e   w a s t e   h e a t   of  t h e   pump  m o t o r   t h e   o i l   in  t h e  

r e c e p t a c l e   1  i s   h e a t e d   to   75  d e g r e e s   C .  

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

t h e   o i l   t u b e s   of  t h e   f i r s t   h e a t   e x c h a n g e r   4,  t h e   a c t u a l   p u m p  

p r e s s u r e   w i l l   r e a c h   a p p r o x i m a t e l y   330  a t o .  

15  1  of  w a t e r   w i l l   p e r   m i n u t e   be  h e a t e d   by  10  d e g r e e s   C .  

T h i s   e q u a l s  -   t h e   s p e c i f i c   h e a t   of  t h e   w a t e r   b e i n g   1 . 0   c a l / g /  

d e g r e e   C  -  

15 60  1 , 0  .   1 0  .   4 , 1 8 6 8   =  1 0 , 4 6 7   kW. 



By  c o m p a r i s o n   to   n o t e   t h a t   t h e   e f f e c t   of  t h e   pump  m o t o r  

b e i n g   4 .5   kW,  and  t h a t   no  c o o l i n g   o f / a b s o r p t i o n   of  h e a t   f r o m  

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



1.  H e a t   pump  in  w h i c h   t h e   f i r s t   med ium  by  a  pump  (2)  i s  

c i r c u l a t e d   in   an  e n c l o s e d   s y s t e m   (1 -7 )   w i t h   a  h e a t   e x c h a n g e r  

( 4 ) ,   in  w h i c h   i t   i s   e m i t t i n g   h e a t   to   a  s e c o n d   m e d i u m ,  

c h a r a c t e r i z e d   in   t h a t   t h e   c l o s e d   s y s t e m   i s   o i l - f i l l e d ,  

5  t h a t   t h e   pump  (2)  i s   an  o i l   e n g i n e ,   and  t h a t   t h e   o i l   t u b e s  

of  t h e   h e a t   e x c h a n g e r   (4)  h a v e   a  f l o w   p a s s a g e   c r o s s   s e c t i o n  

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

2.  H e a t   pump  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  

10  o i l   e n g i n e   (2)  i s   i n s t a l l e d   in  an  i n s u l a t e d   o i l   r e c e p t a c l e  

(1)  in  t h e   e n c l o s e d   s y s t e m .  

3.  H e a t   pump  a c c o r d i n g   to  c l a i m s   1  and  2,  c h a r a c t e r i z e d   i n  

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

15  h e a t   e x c h a n g e r   (4)  a  s e c o n d   h e a t   e x c h a n g e r   (5)  i s   i n s e r t e d ,  

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

d i r e c t e d   t h r o u g h   t h e   f i r s t   h e a t   e x c h a n g e r   / 4 ) .  
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