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(§7)  a  cooling  circuit  having  a  static  evaporator  for  a  refrig- 
erating  compartment  with  zones  at  different  temperatures, 
said  cooling  circuit  comprising  a  static  evaporator  which  is 
made  up  of  a  number  of  elements  (3,  4)  that  are  fed  in  series 
by  the  compressor,  a  conveyor  wall  (8)  being  also  provided 
within  said  refrigerating  compartment  (1),  said  wall  (8) 
forming  a  way  for  the  flow  of  descending  cold  air,  a  port  (16) 
being  also  provided  arranged  at  a  lower  part  with  respect  to 
said  conveyor  wall  (8),  which  port  (16)  creates  a  way  for  the 
flow  of  descending  cold  air  through  the  zone  of  the  refrigera- 
ting  compartment  adjacent  to  the  housing  zone  (5)  of  the 
compressor. 
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COOLING  CIRCUIT  HAVING  A  STATIC  EVAPORATOR  FOR  A  RE- 

FRIGERATING  COMPARTMENT  WITH  ZONES  AT  DIFFERENT  TEM- 

PERATURES 

The  p resen t   inven t ion   r e l a t e s   to  a  cool ing   c i r c u i t   having  a 

s t a t i c   e v a p o r a t o r   for  a  r e f r i g e r a t i n g   compartment  c o n t a i n i n g   zones  a t  

d i f f e r e n t   t e m p e r a t u r e s .   More  p a r t i c u l a r l y ,   the  p resen t   inven t ion   r e -  

l a tes   to  a  cool ing   c i r c u i t   tha t   allows  two  or  more  zones  at  d i f f e r e n t  

t e m p e r a t u r e s   to  be  ob ta ined   within  the  r e f r i g e r a t i n g   compartment  of  a 

r e f r i g e r a t o r ,   employing  a  s t a t i c   e v a p o r a t o r   as  a  cool ing  s y s t e m .  

At  the  p re sen t   t ime,  r e f r i g e r a t o r s   which  are  commercia l ly   a -  

v a i l a b l e   employing  a  s t a t i c   e v a p o r a t o r   for  cool ing  the  r e f r i g e r a t i n g  

compartment  have  wi thin   said  compartment  a  s u b s t a n t i a l l y   uniform  t e m p e r -  

a tu re   d i s t r i b u t i o n ,   except  for  a  s l i g h t   s t r a t i f i c a t i o n   of  colder   t e m p e r -  

a tu res   at  the  b o t t o m .  

Anyway,  the  maximum  t empera tu re   d i f f e r e n c e   occu r r i ng   between 

the  var ious   zones  is  of  about  2 - 3 ° C .  

In  order  to  obta in   a  r e f r i g e r a t i n g   compartment  having  zones  a t  

d i f f e r e n t   t e m p e r a t u r e s ,   some  r e f r i g e r a t o r s   are  proposed  at  the  p r e s e n t  

time  on  the  market  which  make  use  of  a  v e n t i l a t e d   evapo ra to r   also  f o r  

said  r e f r i g e r a t i n g   compartment  t o g e t h e r   with  some  d i f f e r e n t   types  of  a d -  

j u s t a b l e   cha'nnel  means  tha t   allow  the  r e f r i g e r a t i n g   a i r   flow  to  be  con-  

veyed  into  said  compar tmen t .  

On  the  o ther   s ide,   said  coupl ing  gives  r i se   to  a  number  of  e c o -  

nomic  drawbacks  o r i g i n a t i n g   from  the  employment  of  a  v e n t i l a t e d   e v a p o r a t o r  

as  well  as  from  the  presence   of  said  channel  means.  

Moreover,  v e n t i l a t e d   evapo ra to r s   are  employed  in  f r e e z i n g   com- 

par tments   as  the  dehydra t ing   ac t ion   of  such  e v a p o r a t o r s   on  f o o d s t u f f s   which 
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are  u sua l ly   s tored   within  the  r e f r i g e r a t i n g   compartment  causes  s a i d  

f o o d s t u f f s   to  be  badly  c o n s e r v e d .  

In  add i t i on   to  the  s o l u t i o n   mentioned  above,  some  other   s o -  

l u t i ons   have  been  proposed  which  are  all  c h a r a c t e r i z e d   by  very  s i g -  

n i f i c a t i v e   d i f f i c u l t i e s   of  a  c o n s t r u c t i v e   k i n d .  

It  is  also  well  ev ident   t h a t ,   in  order  to  warrant   a  good 

c o n s e r v a t i o n   of  all  f o o d s t u f f s   s to red   wi thin   the  r e f r i g e r a t i n g   com- 

par tment ,   it  is  necessary   to  have  within  said  compartment  zones  a t  

d i f f e r e n t   t e m p e r a t u r e s .  

More  p a r t i c u l a r l y ,   the  ideal  t e m p e r a t u r e   for  a  good  c o n s e r -  

vat ion  of  eggs,  b u t t e r ,   milk  etc.   is  of  about  5°C,  whereas  in  the  c a s e  

of  vege t ab l e s   and  f r u i t   the  ideal  t empera tu re   is  of  about  7°  and  f o r  

meat  and  f ish  it  is  of  about  0°C. 

From  these  date  it  can  be  observed  tha t   the  t empera tu re   d i f -  

fe rences   are  qu i te   high  and  tha t   remarkable   t e c h n i c a l   d i f f i c u l t i e s   un-  

doubtedly  a r i s e   in  the  a t tempt   at  o b t a i n i n g   a  t e m p e r a t u r e   d i f f e r e n c e ,  

A  T,  of  about  7-8°C  within  the  same  room  and  by  means  of  the  same 

cooling  sy s t em.  

It  is  qu i te   ev ident   from  the  above  tha t   it  is  very  i m p o r t a n t  

to  have  at  once  d i sposa l   a  cool ing  system  such  as  tha t   proposed  by  t h e  

Appl icant ,   said  system  a l lowing  to  obta in   said  zones  at  d i f f e r e n t   tem-  

Deratures  wi thin   the  r e f r i g e r a t i n g   compartment  through  the  employment 

Df  a  s t a t i c   e v a p o r a t o r .  

To  obta in   said  ob j ec t ,   the  p resen t   inven t ion   proposes  the  r e -  
a l i z a t i o n   of  a  s t a t i c   e v a p o r a t o r   cool ing  system  compris ing  a  number  o f  

: ppor tune ly   s ized  s e r i e s   -connected   elements  so  as  to  obta in   the  d e s i r e d  

tempera ture   in  each  zone,  said  d i f f e r e n t   t e m p e r a t u r e s   being  o b t a i n e d  
also  due  to  a  s u i t a b l e   s t r u c t u r a l   e x p l o i t a t i o n   of  cold  a i r   tendency  t o  
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Decome  layered  toward  the  bottom  of  a  s p a c e .  

Accord ing ly ,   it  is  a  s p e c i f i c   ob jec t   of  the  p re sen t   i n v e n t i o n  

a  cool ing   c i r c u i t   having  a  s t a t i c   e v a p o r a t o r   for  a  r e f r i g e r a t i n g   com- 

partment  with  d i f f e r e n t   t e m p e r a t u r e s ,   said  cool ing  c i r c u i t   c o m p r i s i n g  
5  a  s t a t i c   e v a p o r a t o r   c o n s i s t i n g   of  d i f f e r e n t   elements  which  are  s e r i e s -  

fed  by  the  compressor  in  the  r i s i n g   d i r e c t i o n ,   a  number  of  conveyor  

wall  means  being  provided  within  said  r e f r i g e r a t i n g   compartment,   which 

means  form  a  way  for  the  flow  of  the  descending  cold  a i r   as  well  as  p o r t  

means  which  are  ar ranged  i n f e r i o r l y   with  r e spec t   to  said  conveyor  wa l l  
10  means,  which  port   means  form  a  way  for  the  descending  cold  a i r   t h r o u g h  

the  zone  of  the  r e f r i g e r a t i n g   compartment  ad j acen t   to  the  zone  w h e r e i n  

the  compressor   is  h o u s e d .  

According  to  the  p a r t i c u l a r l y   p r e f e r r e d   embodiment  of  t h e  

cool ing   c i r c u i t   of  the  p resen t   i n v e n t i o n ,   said  s t a t i c   e v a p o r a t o r   is  made 

15  up  of  two  s e r i e s - c o n n e c t e d   elements  which  are  fed  by  the  compressor  in  

the  r i s i n g   d i r e c t i o n ,   the  f i r s t   one  of  said  elements  having  a  c o o l i n g  

power  lower  than  tha t   of  the  second  one  which  is  ar ranged  within  t h e  

upper  zone  of  said  r e f r i g e r a t i n g   compar tmen t .  

Again  accord ing   to  the  p resen t   i n v e n t i o n ,   said  conveyor  w a l l  

10  means  are  a r ranged  in  the  p a r a l l e l   d i r e c t i o n   with  r e spec t   to  the  bo t tom 

wall  of  the  r e f r i g e r a t o r ,   in  co r respondence   to  the  f i r s t   of  said  e l e m e n t s  

of  the  s t a t i c   e v a p o r a t o r ,   so  as  to  convey  cold  a i r   coming  from  the  u p p e r  

zone  of  the  r e f r i g e r a t i n g   compartment  into  such  z o n e .  

In  a d d i t i o n ,   said  port  means  are  a r ranged  at  the  lower  p a r t  
-5  with  r e spec t   to  the  cool ing   zone  tha t   is  cooled  by  said  f i r s t   e l e m e n t ,  

so  as  to  convey  a  part   of  cold  air   c a n a l i z e d   between  said  conveyor  w a l l  

means  and  said  back  wall  of  the  r e f r i g e r a t i n g   compartment  in  the  l o w e s t  

zone  of  said  r e f r i g e r a t i n g   compar tment .  

Advantageous ly ,   accord ing   to  the  p resen t   inven t ion   said  e l e -  
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merits  of  the  s t a t i c   e v a p o r a t o r ,   said  conveyor  wall  means  and  said  p o r t  

means  are  so  sized  as  to  obtain   wi thin   the  r e f r i g e r a t i n g   compar tment  

three   zones  at  d i f f e r e n t   t e m p e r a t u r e s ,   r e s p e c t i v e l y   with  the  h i g h e s t  

t empera tu re   at  the  bottom  pa r t ,   the  lowest  t e m p e r a t u r e   at  the  m idd l e  

par t   and  the  middle  t empera tu re   at  the  top  p a r t .  

More  p a r t i c u l a r l y ,   said  th ree   zones  will   be  r e s p e c t i v e l y   a t  

t empera tu re s   of  about  +7°C,  about  0°C  and  about  +5°C. 

The  p resen t   i nven t ion   will  be  d i s c l o s e d   in  the  fo l lowing   f o r  

i l l u s t r a t i v e   but  not  for  l i m i t a t i v e   purposes  with  p a r t i c u l a r   r e f e r e n c e  

to  the  Figures  of  the  enclosed  drawings,   w h e r e i n :  

Figure  1  shows  a  schematic   view  of  a  l o n g i t u d i n a l   v e r t i c a l  

cross  s ec t ion   of  a  r e f r i g e r a t o r   working  on  a  cool ing  c i r c u i t   a c c o r d i n g  

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

Figure  2  shows  an  exploded  p e r s p e c t i v e   view  of  the  r e f r i g e r -  

a tor   of  Figure  1  ;  and 

Figure  3  shows  a  r e f r i g e r a t o r   working  on  a  cool ing   c i r c u i t  

according  to  the  p resen t   inven t ion   with  the  i n d i c a t i o n s   p o i n t i n g   o u t  

the  zones  at  d i f f e r e n t   t e m p e r a t u r e s .  

With  r e f e r e n c e   now  to  Figures  from  1  to  3,  numbers  1  and  2 

point   out  r e s p e c t i v e l y   the  r e f r i g e r a t i n g   compartment  and  the  f r e e z i n g  

compartment". 

The  coo l ing   c i r c u i t   of  the  r e f r i g e r a t i n g   compartment  1  o n l y  

will  be  d i s c l o s e d ,   because  the  r e a l i z a t i o n   of  the  cool ing   c i r c u i t   of  t h e  

compartment  2  is  independent   of  the  ob jec t   of  the  p re sen t   i n v e n t i o n .  

The  s t a t i c   evapo ra to r   is  made  up  of  a  number  of  s e r i e s - c o n -  

nected  e lements .   Jus t   two  elements  are  shown  in  the  f i g u r e ,   which  a r e  

poin ted   out  by  the  r e f e r e n c e   numbers  3  and  4,  but  it  is  c l e a r l y   e v i d e n t  
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tha t   a  number  of  said  elements  can  be  provided  which  can  be  var ied   a c -  

cording  to  the  s p e c i f i c   n e e d i n g s .  

The  compressor  of  the  cool ing   c i r c u i t   is  housed  as  u s u a l l y  

within  the  housing  5  ar ranged  in  the  back  lower  zone  of  the  r e f r i g e r -  

a t ing  compar tmen t .  

Combinina  oppor tune ly   the  elements  of  the  cool ing   c i r c u i t  

with  the  tendency  of  cold  a i r   to  become  layered  towards  the  bo t tom 

space,  var ious   t e m p e r a t u r e   combinat ions   can  be  ob ta ined ,   one  of  s a i d  

combinat ions   which  is  of  spec ia l   i n t e r e s t   being  r e p r e s e n t e d   in  t h e  

f i g u r e s .  

The  element  4  of  the  evapo ra to r   shown  in  Figure  1  is  of  such 

a  s ize  as  to  obta in   a  t e m p e r a t u r e   of  about  +5°C  within  in  the  zone  6  o f  

the  compartment  1;  see  also  Figure  3.  

The  element  3  of  said  e v a p o r a t o r   is  in  turn  of  such  a  s ize  as 

to  obta in   an  average  t e m p e r a t u r e   of  about  0°C  within  the  zone  7  of  s a i d  

compartment  1  . 

In  order  to  obta in   such  t e m p e r a t u r e   in  the  zone  7  w i t h o u t  

o v e r s i z i n g   the  element  3,  a  conveyor  wall  8  is  ar ranged  p a r a l l e l   to  t h e  

bottom  wall  9  of  the  compartment  1,  which  wall  forms  a  forced  way  f o r  

the  flow  of  cold  a i r   descending  from  the  zone  6  as  shown  by  the  a r rows  

10,  11  and,  �  a f t e r   said  air   has  heated  s u b t r a c t i n g   heat  from  the  e n v i r o n -  

ment  of  said  zone  7  according   to  arrow  12  (see  Figure  2 ) .  

Arrows  13  and  14  point   out  r e s p e c t i v e l y   the  d i r e c t i o n   of  c o l d  

a i r   c r ea t ed   by  said  element  4  wi thin   the  zone  6  and  of  the  h o t t e r   a i r  

coming  from  the  bottom  s p a c e .  

In  order  to  obta in   a  r i gh t   working  of  such  cool ing  c i r c u i t   a l s o  

with  very  low  working  pe rcen tages   of  the  compressor  it  is  necessa ry   t h a t  
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the  two  elements  3  and  4,  and  in  general   the  elements  provided  as  d e -  

s i r ed ,   are  fed  in  the  r i s i n g   d i r e c t i o n ,   i . e . ,   the  element  3  is  to  be 

fed  f i r s t ,   whereas  the  element  4  is  to  be  fed  a f t e r   i t .  

Thus,  two  zones  are  ob ta ined   wi thin   said  compartment  1,  t h e  

upper  zone  being  at  about  +5°C  whereas  the  lower  zone  is  at  about  0°C, 

i . e .   at  the  optimal  t empera tu re s   for  s t o r i n g   f o o d s t u f f s   such  as  m i l k ,  

b u t t e r ,   cheese  and  the  l ike ,   and  mea t .  

In  order  to  obtain   in  the  lower  par t   of  said  compartment  1 

a  zone  at  an  average  t empera tu re   of  about  7°C,  which  zone  is  p o i n t e d  

out  in  the  f i g u r e s   by  the  r e f e r e n c e   number  15,  it  will   be  s u f f i c i e n t  

to  make  the  port   15  for  the  flow  from  the  zone  7  of  a  s u i t a b l e   s ize  so 

tha t   a  part   of  cold  a i r   conveyed  by  means  of  the  conveyor  wall  8  as  

well  as  a  par t   of  cold  a i r   c rea ted   by  the  element  3  of  the  s t a t i c   e -  

vapo ra to r   both  flow  through  said  port   16  i n s t ead   of  fo l lowing   the  p a t h  

pointed  out  by  arrow  11,  said  a i r   flow  going  out  of  the  lower  par t   o f  

said  zone  15  fo l lowing   the  d i r e c t i o n   of  arrow  17  (see  Figure  2 ) .  

Thus  a  zone  has  been  ob ta ined   at  an  average  t e m p e r a t u r e   which 

is  optimal  for  s t o r i n g   f r u i t   and  v e g e t a b l e s ,   with  no  need  for  any  f u r -  

ther   element  of  the  s t a t i c   e v a p o r a t o r ,   j u s t   at  a  point   co r r e spond ing   t o  

the  space  in  which  such  f o o d s t u f f s   are  s to red   u s u a l l y .  

The  p resen t   i nven t ion   has  been  d i s c l o s e d   according   to  some 

p r e f e r r e d   embodiments  of  the  same,  but  it  is  to  be  unders tood  tha t   mod- 

i f i c a t i o n s   and  changes  can  be  i n t roduced   into  the  invent ion   by  t h o s e  

who  are  s k i l l e d   in  the  ar t   wi thout   depa r t i ng   from  i ts   s p i r i t   and  s c o p e  
for  which  a  p r i o r i t y   r i g h t   is  c l a i m e d .  
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CLAIMS: 

1.  A  cool ing  c i r c u i t   for  a  r e f r i g e r a t i n g   compartment  hav ing  

zones  at  d i f f e r e n t   t e m p e r a t u r e s ,   said  cool ing   c i r c u i t   being  c h a r a c t e r -  

ized  in  tha t   it  comprises  a  s t a t i c   e v a p o r a t o r   which  is  made  up  of  a 

5  number  of  cool ing   elements  tha t   are  fed  in  s e r i e s   and  in  the  r i s i n g  

d i r e c t i o n   by  the  compressor ,   conveyor  wall  means  being  also  p r o v i d e d  

within  said  r e f r i g e r a t i n g   compartment,   which  means  c r e a t e   a  way  f o r  

the  flow  of  the  descending  cold  a i r ,   and  port  means  being  also  p r o v i d -  

ed  which  are  ar ranged  at  a  lower  p o s i t i o n   with  r e spec t   to  said  conveyor  

10  wall  means,  said  means  c r e a t i n g   a  way  for  the  flow  of  the  cold  d e -  

scending  a i r   through  the  zone  of  the  r e f r i g e r a t i n g   compartment  which 

is  ad j acen t   to  the  zone  wherein  the  compressor   is  housed .  

2.  A  cool ing   c i r c u i t   according   to  claim  1,  c h a r a c t e r i z e d   in  

tha t   said  s t a t i c   evapo ra to r   is  made  up  of  two  s e r i e s - c o n n e c t e d   e l e m e n t s  

15  which  are  fed  in  the  r i s i n g   d i r e c t i o n   by  the  compressor ,   the  f i r s t   o f  

said  elements  having  a  cool ing   power  lower  than  tha t   of  the  second  o f  

said  e lements ,   which  in  turn  is  a r ranged  within  the  upper  zone  of  s a i d  

r e f r i g e r a t i n g   compar tmen t .  

3.  A  cool ing  c i r c u i t   according   to  claim  2,  c h a r a c t e r i z e d   in  

20  tha t   said  conveyor  wall  means  are  ar ranged  in  a  d i r e c t i o n   p a r a l l e l   t o  

the  bot tom-wal l   of  the  r e f r i g e r a t i n g   compartment  in  co r respondence   t o  

the  f i r s t   of  said  elements  of  the  s t a t i c   e v a p o r a t o r .  

4.  A  cool ing   c i r c u i t   according   to  claims  2  or  3,  c h a r a c t e r -  

ized  in  tha t   said  port   means  are  ar ranged  at  a  lower  part   with  r e s p e c t  

25  to  the  zone  which  is  cooled  by  said  f i r s t   element  of  said  s t a t i c   evapo-  

r a t o r .  

5.  A  cool ing   c i r c u i t   accord ing   to  any  of  the  preceding   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   said  elements  of  the  s t a t i c   e v a p o r a t o r   are  of  such 
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a  s ize   as  to  obtain   ins ide   the  r e f r i g e r a t i n g   compartment  th ree   zones  

at  d i f f e r e n t   t e m p e r a t u r e s ,   the  h ighes t   t empera tu re   being  ob ta ined   in  

the  bottom  pa r t ,   the  lowest  t empera tu re   being  ob ta ined   in  the  m i d d l e  

zone  whereas  the  middle  t empera tu re   is  ob ta ined   in  the  top  s p a c e .  

j  6.  A  cool ing  c i r c u i t   according  to  claim  5,  c h a r a c t e r i z e d   in  

tha t   said  th ree   zones  are  r e s p e c t i v e l y   at  t empera tu re s   of  about  +7°C, 

about  0°C  and  +5°C. 

7.  A  cool ing  c i r c u i t   having  a  s t a t i c   evapo ra to r   for  a  r e -  

f r i g e r a t i n g   compartment  having  zones  at  d i f f e r e n t   t e m p e r a t u r e s   a c c o r d -  
10  

ing  to  each  one  of  the  p receding   claims  s u b s t a n t i a l l y   as  i l l u s t r a t e d  

and  d i s c l o s e d   above .  
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