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@  Method  for  reducing  differences  in  heat  transfer  in  the  vaporizer  of  cooling  systems  with  cooling  agent  circulation  as  far  as 
is  possible  by  means  of  utilizing  f  lashgas  and  means  for  the  implementation  of  the  method. 

(57)  Method  for  the  operation  of  a  cooling  system  with 
cooling  agent  circulation  whereby  the  heat  transfer  over  the 
entire  vaporizer  surface  is  uniform. 

As  a  result  of  this  a  considerable  energy  saving  is 
obtained.  This  is  achieved  by  fully  or  partially  passing  the  S ~ > ?  
throttled  cooling  agent  of  vapor-gas  mixtures  into  the  C T )  
vaporizer  in  particular  by  guiding  it  via  a  separate  pipe  from  v^>/  
the  throttle  mechanism  to  the  pipe  between  the  circulation  |  9 
pump  or  separator  and  the  vaporizer.  ^ ^  

The  invention  also  includes  cooling  systems  which  work  ^ ^  
according  to  the  above  mentioned  principle.  ^>  J - ^  
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Method  for  r educ ing   d i f f e r e n c e s   in  heat  t r a n s f e r   in  the  v a p o r i z e r   o f  

cool ing  systems  with  coo l ing   agent  c i r c u l a t i o n   as  far   as  is  p o s s i b l e  

by  means  of  u t i l i z i n g   f l a s h g a s   and  means  for  the  i m p l e m e n t a t i o n   o f  

the  method.  

5 
The  i n v e n t i o n   r e l a t e s   to  cool ing  systems  with  coo l ing   a g e n t  

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

C i r c u l a t i o n   systems  can  be  d iv ided   into  pump  c i r c u l a t i o n   and  g r a v i t y  

c i r c u l a t i o n   sys tems.   With  these  kinds  of  systems  the re   is  a  c o m p l e t e  

10  d e s t r u c t i o n   of  p r e s s u r e   and  speed  energy  of  the  condensed  c o o l i n g  

agent  which  comes  into  the  s e p a r a t o r   via  the  t h r o t t l e   mechanism.  

With  c i r c u l a t i o n   systems  s eve ra l   times  more  cool ing  agent  i s  

c o n s c i o u s l y   c i r c u l a t e d   than  the  q u a n t i t y   which  is  n e c e s s a r y   for  t h e  

e v a p o r a t i o n ,   so  t ha t   t he re   can  s t i l l   be  a  comple te ly   " m o i s t e n e d "  

15  su r face   at  the  end  of  the  v a p o r i z e r .   The  o v e r h e a t i n g   of  the  c o o l i n g  

agent  is  t h e r e f o r e   n i h i l   with  these  kinds  of  systems,   which  r e s u l t s  

in  energy  advan tages   a longs ide   a l l   so r t s   of  t e c h n i c a l   c o n t r o l  

advan tages .   Fur thermore   it  is  a  fact   tha t   with  c i r c u l a t i o n   of  c o o l i n g  

agent ,   compared  to  systems  with  dry  e v a p o r a t i o n ,   the  t e m p e r a t u r e  

20  d i s t r i b u t i o n   and  the  cool ing   capac i ty   is  more  uniform  over  t h e  

v a p o r i z e r   s u r f a c e ,   p a r t i c u l a r l y   at  the  end  of  the  v a p o r i z e r .  

C i r c u l a t i o n   systems  can,  however,  have  the  d i s a d v a n t a g e   tha t   t h e  

beginning  of  the  v a p o r i z e r   f u n c t i o n s   badly.  This  is  because  100%  o f  

the  f l u id   is  p r e s e n t   at  the  v a p o r i z e r   en t r ance .   As  a  r e s u l t   of  t h e  

25  large  d i f f e r e n c e   in  the  volume  of  vapor  and  f l u id   the  speed  at  t h e  

beginning  of  the  v a p o r i z e r   compared  to  the  speed  at  the  end  wi l l   be 

very  low  at  c o n s t a n t   v a p o r i z e r   d iameter .   As  a  r e s u l t   of  t h i s   l a r g e  

d i f f e r e n c e s   in  heat   t r a n s f e r   can  a r i s e ,   whereby  the  beg inn ing   of  t h e  
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v a p o r i z e r   f u n c t i o n s   worst   in  t h i s   r e s p e c t .   This  d i s a d v a n t a g e   o f  

c i r c u l a t i o n   sys tems  can  be  removed  by  e n t e r i n g   the  v a p o r i z e r   with  a 

p a r t i c u l a r   vapor   f r a c t i o n ,   such  t ha t   while  t h i s   vapor  f r a c t i o n   w i l l  

vary  a c ro s s   the  v a p o r i z e r ,   the  heat   t r a n s f e r   c o e f f i c i e n t   w i l l   r e m a i n  

r e a s o n a b l y   c o n s t a n t .   Even  with  s l i g h t   vapor  f r a c t i o n s   at  t h e  

b e g i n n i n g   a  c o n s i d e r a b l e   improvement  can  occur .   P a r t i c u l a r l y   f o r  

a p p l i c a t i o n   in  a r t i f i c i a l   ska t ing   r i n k s ,   where  a  un i form  h e a t  

w i t h d r a w l   by  the  v a p o r i z e r   is  e s s e n t i a l   for  o b t a i n i n g   a  un i form  i c e  

q u a l i t y   and  a  l i m i t e d   energy  consumpt ion,   a  c e r t a i n   vapor  f r a c t i o n   a t  

the  b e g i n n i n g   would  be  d e s i r a b l e .   For  o ther   a p p l i c a t i o n s ,   for  example  

for   the  p r e s e r v a t i o n   of  food  p roduc t s   for  which  d e h y d r a t i o n   plays  a 

r o l e ,   a  un i fo rm  v a p o r i z e r   t e m p e r a t u r e   which  is  as  high  as  p o s s i b l e  

is  i m p o r t a n t .   The  i n v e n t i o n   has  the  f o l l o w i n g   s p e c i f i c   c h a r a c t e r i s t i c s .  

In  the  case  of  pump  c i r c u l a t i o n   systems  the  condensed  coo l ing   a g e n t ,  

which  u s u a l l y   ends  up  in  the  s e p a r a t o r   via  a  t h r o t t l e   mechanism,  i s ,  

a c c o r d i n g   to  the  i n v e n t i o n ,   led  accord ing   to  f i g u r e   1  in  whole  or  i n  

pa r t   by  means  of  c o n t r o l   valve  3  via  a  s e p a r a t e   pipe  1  from  t h e  

t h r o t t l e   mechanism  2  to  pipe  4  between  c i r c u l a t i o n   pump  5  and  v a p o r i z e r  

6 .  

In  the  case  of  g r a v i t y   c i r c u l a t i o n   systems  the  condensed  c o o l i n g  

agent   is ,   a c c o r d i n g   to  the  i n v e n t i o n ,   led  a cco rd ing   to  f i g u r e   2  i n  

whole  or  in  p a r t   by  means  of  c o n t r o l   va lve   3  via   a  s e p a r a t e   pipe  1 

from  the  t h r o t t l e   mechanism  2  to  pipe  4  between  the  s e p a r a t o r   7  and 

the  v a p o r i z e r   6 .  

In  both  c i r c u l a t i o n   systems  the  cool ing   agent  is  led  as  a 

l i q u i d / v a p o r   mix ture   back  to  the  s e p a r a t o r   7  and  the  coo l ing   a g e n t  

vapor   is  compressed  by  means  of  compressor   8  and  condensed  i n  

c o n d e n s o r   9.  The  e f f e c t s   which  a r i s e   as  a  r e s u l t   of  t h i s   are:  The 
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condensed  cool ing   agent  wi l l   now  expand  via  the  t h r o t t l e   mechanism  2 

to  a  h igher   p r e s s u r e   compared  with  the  p r e s s u r e   in  the  s e p a r a t o r   7. 

As  a  r e s u l t   of  t h i s   a  l i t t l e   less   coo l ing   agent ,   h e r e i n a f t e r   r e f e r e d  

to  as  " f l a s h g a s " ,   a r i s e s   during  the  t h r o t t l i n g ,   which  in  i t s e l f   a l r e a d y  

5  p rov ides   an  energy  saving.   More  i m p o r t a n t ,   however,  is  the  i n c r e a s e d  

cool ing   agent  speed  which  is  a t t a i n e d   at  the  en t r ance   of  the  v a p o r i z e r  

6  as  a  r e s u l t   of  the  presence   of  " f l a s h g a s " .   As  a  r e s u l t   of  t h i s   t h e  

heat  t r a n s f e r   at  tha t   place  is  improved  and  the  same  cool ing   c a p a c i t y  

can  be  produced  at  a  h igher   e v a p o r a t i o n   t e m p e r a t u r e ,   as  a  r e s u l t   o f  

10  which  energy  saving  is  ob ta ined   as  an  advan tage .   For  a p p l i c a t i o n   o f  

th i s   i n v e n t i o n   in  a r t i f i c i a l   ska t i ng   r inks   a  more  uniform  ice  s u r f a c e  

t empera tu re   is  an  ex t ra   advan tage .   For  a p p l i c a t i o n   of  t h i s   i n v e n t i o n   i n  

the  p r e s e r v a t i o n   of  food  p roduc t s   a  s l i g h t e r   dehumidif   i c a t i o n   of  t h e  

a i r ,   as  a  r e s u l t   of  which  less   d e h y d r a t i o n   of  the  product   occurs ,   is  an 

15  ext ra   advantage .   Fur the rmore ,   in  pump  c i r c u l a t i o n   systems  t h e  

c i r c u l a t i o n   pump  5  needs  to  produce  less   work,  because  the  d e l i v e r y   by 

the  c i r c u l a t i o n   pump  5  has  d e c r e a s e d   by  the  d e l i v e r y   which  is  now 

brought  into  the  v a p o r i z e r   6  d i r e c t l y   from  the  t h r o t t l e   mechanism  2.  I t  

comes  down  to  the  fac t   tha t   only  the  ex t r a   f l u i d   which  is  to  be  pumped 

20  around  is  d i s p l a c e d   by  the  c i r c u l a t i o n   pump  5.  A  saving  of  d r i v i n g  

energy  for  c i r c u l a t i o n   pump  5  t h e r e f o r e   also  a r i s e s .  

In  a  p a r t i c u l a r   design  s e v e r a l   v a p o r i z e r s   6,  t h r o t t l e   mechanisms  2 

and  c i r c u l a t i o n   pumps  5  can  be  a p p l i e d .  
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2  1.  Method  for  r educ ing   the  d i f f e r e n c e s   in  heat   t r a n s f e r   in  t h e  

v a p o r i z e r   of  coo l ing   systems  with  coo l ing   agent   c i r c u l a t i o n   as  far   a s  

p o s s i b l e   by  means  of  u t i l i z i n g   t h r o t t l e d   coo l ing   agent ,   or  f l a s h g a s ,  

c h a r a c t e r i z e d   in  t ha t   tha t   the  t h r o t t l e d   coo l ing   agent  is  passed  i n  

5  whole  or  in  pa r t   as  a  v a p o r / l i q u i d   mix tu re   in  the  v a p o r i z e r .  

2.  Method  a cco rd ing   to  claim  1  c h a r a c t e r i z e d   in  t h a t   in  pump 

c i r c u l a t i o n   systems  the  t h r o t t l e d   coo l ing   agent  is  led  via  a  s e p a r a t e  

pipe  from  the  t h r o t t l e   mechanism  by  means  of  a  c o n t r o l   mechanism  i n  

whole  or  in  pa r t   to  the  pipe  between  the  c i r c u l a t i o n   pump  and  t h e  

10  v a p o r i z e r .  

3.  Method  accord ing   to  c la im  1  c h a r a c t e r i z e d   in  tha t   in  g r a v i t y  

c i r c u l a t i o n   systems  the  t h r o t t l e d   coo l ing   agent  is  led  via  a  s e p a r a t e  

pipe  from  the  t h r o t t l e   mechanism  in  whole  or  in  pa r t   by  means  of  a 

c o n t r o l   mechanism  to  the  pipe  between  the  s e p a r a t o r   and  t h e  

15  v a p o r i z e r .  

4.  Cooling  systems  accord ing   to  c la im  2  c h a r a c t e r i z e d   in  t h a t  

s e v e r a l   c i r c u l a t i o n   pumps  and /o r   t h r o t t l e   mechanisms  a n d / o r  

v a p o r i z e r s   are  a p p l i e d .  

5.  Cooling  systems  accord ing   to  claim  3  c h a r a c t e r i z e d   in  t h a t  

20  s e v e r a l   t h r o t t l e   mechanisms  and /or   v a p o r i z e r s   are  a p p l i e d .  
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