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©  Improvements  in  or  relating  to  freezers. 

@  A  freezer,  having  an  outer  housing  (1)  and  a  door  (2), 
contains  a  number  of  shelves  (3  to  6)  upon  which  frozen  food 
(7)  is  stored. 

Each  shelf  comprises  a  casing  (8)  filled  with  brine 
solution  (10)  having  an  eutectic  temperature  a  few  degrees 
lower  than  the  desired  operating  temperature  of  the  freezer. 
An  evaporator  coil  (9),  forming  part  of  a  refrigeration  system, 
including  a  compressor,  of  the  freezer,  is  immersed  in  the 
brine  solution  (10)  in  each  casing. 

During  the  night  storage  period,  the  compressor  is  run 
on  cheap  rate  electricity  and  the  brine  solution  (10)  gives  up 
heat  energy,  thereby  undergoing  a  phase  change. 

During  the  daytime,  the  compressor  is  stopped  and  the 
brine  solution  (10)  slowly  absorbs  heat  energy  from  within 
the  freezer,  thereby  slowly  undergoing  a  reverse  phase 
change  and  maintaining  a  substantially  constant  desired 
operating  temperature  of  the  freezer. 



This  i n v e n t i o n   r e l a t e s   to  f r e e z e r s .  

In  c o n v e n t i o n a l   f r e e z e r s ,   the  i n t e r i o r   t e m p e r a t u r e   tends  t o  

vary,   thus  n e c e s s i t a t i n g   f r e q u e n t   c o n t r o l   by  s w i t c h i n g   t h e  

compressor   on  and  off  to  m a i n t a i n   the  de s i r ed   o p e r a t i n g  

t e m p e r a t u r e   w i th in   the  f r e e z e r .  

The  running  of  a  f r e e z e r   can  t h e r e f o r e   prove  to  be  r a t h e r  

e x p e n s i v e ,   as  the  s t a r t i n g   and  s t o p p i n g   of  the  compressor   a t  

f r e q u e n t   i n t e r v a l s   r e q u i r e s   a  s u b s t a n t i a l   amount  of  e n e r g y .  

I t   is  t h e r e f o r e   an  o b j e c t   of  the  p re sen t   i n v e n t i o n   t o  

provide   a  cold  s to re   which  o p e r a t e s   s u b s t a n t i a l l y   at  a  s p e c i f i c  

t e m p e r a t u r e   and  the reby   to  reduce  the  f r equency   of  o p e r a t i o n   o f  

the  compressor ,   thus  a c h i e v i n g   an  energy  s a v i n g .  

I t   is  a  f u r t h e r   o b j e c t   of  the  i n v e n t i o n   to  so  p r o p o r t i o n  

the  cold  s to re   that   i t   becomes  p o s s i b l e   to  o p e r a t e   t h e  

compressor   s u b s t a n t i a l l y   only  dur ing   a  n ight   s t o r a g e   per iod   on  a  

cheap  r a te   of  e l e c t r i c i t y ,   in  p a r t i c u l a r   "Economy  7",  and  t o  

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

f r e e z e r   during  the  r ema in ing   time  p e r i o d .  

According  to  one  a spec t   of  the  p resen t   i n v e n t i o n   the re   i s  

p rov ided   a  f r e e z e r   c h a r a c t e r i s e d   in  tha t   i t   i n c o r p o r a t e s   a  c o l d  

s t o r e   having  an  e u t e c t i c   t e m p e r a t u r e   less   than  a  d e s i r e d  

o p e r a t i n g   t empera tu re   of  the  f r e e z e r .  

According  to  another   a spec t   of  the  i n v e n t i o n   the re   i s  

p rov ided   a  f r e e z e r   as  set   f o r t h   in  the  immedia te ly   p r e c e d i n g  

pa ragraph   wherein  the  cold  s t o r e   has  an  e v a p o r a t o r   coi l   of  a  

r e f r i g e r a t i o n   system  of  the  f r e e z e r   con ta ined   t h e r e i n ,   t h e r e b y  



s u b s t a n t i a l l y   l i m i t i n g   the  lowest   o p e r a t i n g   t e m p e r a t u r e   of  t h e  

e v a p o r a t o r   to  the  t e m p e r a t u r e   of  the  oold  s t o r e .  

I n c o r p o r a t i n g   the  e v a p o r a t o r   coi l   w i th in   the  cold  s to re   can 

t h e r e f o r e   s u b s t a n t i a l l y   improve  r e f r i g e r a t i o n   e f f i c i e n c y .  

Moreover ,   as  a  consequence   of  n i g h t - t i m e   o p e r a t i o n   of  t h e  

c o m p r e s s o r ,   ambient  t e m p e r a t u r e s   are  l i k e l y   to  be  lower  t h a n  

du r ing   the  day- t ime ,   which  c o n s e q u e n t l y   lowers  the  c o n d e n s i n g  

t e m p e r a t u r e   of  the  r e f r i g e r a t i o n   system,  t h e r e b y   f u r t h e r  

improv ing   r e f r i g e r a t i o n   e f f i c i e n c y .  

In  a  p r e f e r r e d   embodiment,   the  cold  s t o r e   comprises   a  b r i n e  

s o l u t i o n ,   having  an  a p p r o p r i a t e  e u t e c t i c   t e m p e r a t u r e ,   which  

gives  up  heat   energy  and  thus  undergoes  a  phase  change,  d u r i n g  

the  o p e r a t i o n   of  the  compressor ,   and  which  s lowly   absorbs  h e a t  

energy  from  wi th in   the  f r e e z e r   and  thus  undergoes   a  r e v e r s e  

phase  change,   when  the  compressor   is  not  in  o p e r a t i o n .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   by  way  o f  

example  only  with  r e f e r e n c e   to  the  accompanying  drawing,   t h e  

s i n g l e   f i g u r e   of  which  shows  a  schemat ic   s e c t i o n a l   view  of  t h e  

food  s t o r a g e   compartment  of  a  f r e e z e r   i n c o r p o r a t i n g   the  p r e s e n t  

i n v e n t i o n .  

R e f e r r i n g   to  the  f i g u r e ,   an  up r igh t   f r e e z e r ,   having  an  

ou t e r   hous ing   1  and  a  door  2,  con t a in s   a  number  of  s h e l v e s ,  

l a b e l l e d   3  to  6  r e s p e c t i v e l y ,   upon  which  i tems  of  f rozen  f o o d ,  

such  as  t h a t   shown  at  7,  are  s t o r e d .  

Each  s h e l f   comprises   a  cas ing   8,  which  is   f i l l e d   with  a  

b r i ne   s o l u t i o n   10  having   an  e u t e c t i c   t e m p e r a t u r e   a  few  d e g r e e s  

lower  than  the  d e s i r e d   o p e r a t i n g   t e m p e r a t u r e   of  the  f r e e z e r ,   t h e  

b r ine   s o l u t i o n   10  a lso  having  an  e v a p o r a t o r   co i l   9  immersed 

t h e r e i n .  

The  r e s p e c t i v e   e v a p o r a t o r   c o i l s   in  each  s h e l f   are  c o n n e c t e d  

in  s e r i e s   and  form  par t   of  a  r e f r i g e r a t i o n   system  of  known 

c o n s t r u c t i o n   i n c l u d i n g   a  compressor   (not  shown  in  the  d i a g r a m ) ,  

which  is   s i t u a t e d   to  the  r ea r   of  the  food  s t o r a g e   compartment  o f  

the  f r e e z e r .  

During  the  n igh t   s t o r a g e   per iod   of  a p p r o x i m a t e l y   s e v e n  



hours  d u r a t i o n ,   the  compressor   is  run  (to  the  ex t en t   n e c e s s a r y )  

on  a  cheap  r a t e   of  e l e c t r i c i t y ,   such  as  "Economy  7,"  so  t h a t ,  

due  to  the  e v a p o r a t o r   co i l s   being  immersed  w i th in   the  b r i n e  

s o l u t i o n ,   heat   energy  is  t r a n s f e r r e d   from  the  br ine   s o l u t i o n ,  

which  thus  undergoes   a  phase  change,  i n to   the  e v a p o r a t o r   c o i l s ,  

thus  p r o v i d i n g   a  cold  s to re   w i t h i n   each  s h e l f .  

At  the  end  of  the  n ight   s t o r a g e   p e r i o d ,   o p e r a t i o n   of  t h e  

compressor   is  s topped ,   and  i t   should   not  be  r e q u i r e d   to  r u n  

again  u n t i l   the  f o l l o w i n g   n igh t   s t o r a g e   p e r i o d .  

During  the  dayt ime,   the  b r ine   s o l u t i o n   then  s lowly  a b s o r b s  

heat  energy  from  w i th in   the  f r e e z e r ,   so  t ha t   the  s o l u t i o n  

undergoes   a  r e v e r s e   phase  change   over  a  s u b s t a n t i a l   l e n g t h   o f  

t ime,  thus   m a i n t a i n i n g   a  s u b s t a n t i a l l y   cons t an t   d e s i r e d  

o p e r a t i n g   t e m p e r a t u r e   w i t h i n   the  f r e e z e r .  

However,  the  br ine   s o l u t i o n   may  be  s u b s t a n t i a l l y   g r e a t e r   i n  

volume  in  one  phase  than  the  o t h e r ,   so  t h a t ,   to  accommodate  f o r  

the  volume  i n c r e a s e ,   i t   may  be  n e c e s s a r y   to  provide  an  a i r   gap  
between  the  s u r f a c e   of  the  s o l u t i o n   w i t h i n   the  cas ing   8  and  t h e  

upper  s u r f a c e   of  the  c a s i n g .  

If   such  a  gap  is  to  be  p rov ided ,   i t   may  a l so   p r o v e  

n e c e s s a r y   to  provide  means  for  e n s u r i n g   good  thermal   c o n t a c t  

between  the  upper  s u r f a c e   of  the  c a s i n g ,   upon  which  the  f o o d  

items  are  p l aced ,   and  the  s o l u t i o n .   These  means  may  c o m p r i s e ,  

for  example,   p r o t u b e r a n c e s   e x t e n d i n g   down  from  the  upper  s u r f a c e  

of  the  c a s ing   in to   the  s o l u t i o n .  

I t   can  c l e a r l y   be  seen  tha t   t h i s   a r rangement   in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n   should  provide   a  s u b s t a n t i a l   e n e r g y  

sav ing ,   as  the  compressor  is  only  run  dur ing  a  per iod   of  c h e a p  

r a t e   of  e l e c t r i c i t y ,   and  thus  t h i s   s u b s t a n t i a l l y   lowers  t h e  

running   cos t   of  a  f r e e z e r   of  t h i s   k ind,   as  well  as  p r o v i d i n g  

improved  r e f r i g e r a t i o n   e f f i c i e n c y   due  to  lower  n i g h t - t i m e  

ambient  t e m p e r a t u r e s ,   which  reduce  the  t e m p e r a t u r e   d i f f e r e n c e  

between  the  e v a p o r a t o r   and  condensor   of  the  r e f r i g e r a t i o n   s y s t e m .  

A l t e r n a t i v e   embodiments  i n c o r p o r a t i n g   the  p re sen t   i n v e n t i o n  

may,  of  course   be  env i saged ,   such  as  the  use  of  s a c h e t s  



c o n t a i n i n g   a  b r ine   s o l u t i o n ,   which  may  be  d e p o s i t e d   in  v a r i o u s  

p o s i t i o n s   w i t h i n   the  f r e e z e r .  

A l t e r n a t i v e   s o l u t i o n s   may  a l so   be  u t i l i s e d ,   as  long  as  t h e y  

have  e u t e c t i c   t e m p e r a t u r e s   l e s s   than  the  d e s i r e d   o p e r a t i n g  

t e m p e r a t u r e   of  the  f r e e z e r .  

I t   wi l l   be  a p p r e c i a t e d   t h a t   the  p r e s e n t   i n v e n t i o n   could  be 

i n c o r p o r a t e d   w i t h i n   a  ches t   f r e e z e r ,   as  wel l   as  an  u p r i g h t  

f r e e z e r   as  in  the  p r e f e r r e d   embodiment.   However,  due  to  t h e  

d i s t r i b u t i o n   of  food  in  a  ches t   f r e e z e r ,   i t   may  be  n e c e s s a r y   t o  

use  a  combina t ion   of  both  cold  s t o r e   s a c h e t s   and  shelves   t o  

ensu re   tha t   a  s u b s t a n t i a l l y   c o n s t a n t   d e s i r e d   t empera tu re   i s  

m a i n t a i n e d   w i t h i n   the  whole  volume  of  the  f r e e z e r .  



1.  A  f r e e z e r   c h a r a c t e r i s e d   in  t ha t   i t   i n c o r p o r a t e s   a  c o l d  

s to re   having  an  e u t e c t i c   t e m p e r a t u r e   l ess   than  a  d e s i r e d  

o p e r a t i n g   t e m p e r a t u r e   of  the  f r e e z e r .  

2.  A  f r e e z e r   as  c laimed  in  Claim  2  where in   the  cold  s t o r e  

has  an  e v a p o r a t o r   coi l   of  a  r e f r i g e r a t i o n - s y s t e m   of  the  f r e e z e r  

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

o p e r a t i n g   t e m p e r a t u r e   of  the  evapo ra to r   t o ' t h e   t e m p e r a t u r e   o f  

the  cold  s t o r e .  

3.  A  f r e e z e r   as  c laimed  in  Claim  1  or  2  where in   the  c o l d  

s to re   compr ises   a  br ine   s o l u t i o n ,   having  an  a p p r o p r i a t e   e u t e c t i c  

t e m p e r a t u r e ,   which  gives  up  heat  energy,   t he reby   under-going  a  

phase  change,  dur ing   o p e r a t i o n   of  a  compressor  of  a  

r e f r i g e r a t i o n   system  of  the  f r e e z e r ,   and  which  absorbs   h e a t  

energy  from  w i t h i n   the  f r e e z e r   over  a  s u b s t a n t i a l   pe r iod   o f  

t ime,  t he reby   undergo ing   a  r e v e r s e   phase  change,  when  t h e  

compressor   is  not  in  o p e r a t i o n .  

4.  A  f r e e z e r   as  claimed  in  C l a i m  3  i n c l u d i n g   at  l e a s t   one 

s h e l f   compr i s ing   a  ca s ing ,   said  casing  being  f i l l e d   with  s a i d  

br ine   s o l u t i o n .  

5.  A  f r e e z e r   as  claimed  in  Claim  4  where in   said  b r i n e  

s o l u t i o n   in  sa id   cas ing   of  said  at  l e a s t   one  s h e l f   has  an 

e v a p o r a t o r   co i l   of  a  r e f r i g e r a t i o n   system  of  the  f r e e z e r  

immersed  t h e r e i n .  

6.  A  f r e e z e r   as  claimed  in  Claim  5  where in   e a c h  

e v a p o r a t o r   co i l   immersed  in  the  br ine   s o l u t i o n   of  the  cas ing   o f  

each  s h e l f   is  connected   in  s e r i e s   in  said  r e f r i g e r a t i o n   s y s t e m .  

7.  A  f r e e z e r   as  c laimed  in  Claim  4,  5  or  6  wherein  an  a i r  

gap  is  p rov ided   between  the  su r face   of  said  b r ine   s o l u t i o n   i n  

said  cas ing   and  an  upper  s u r f a c e   of  said  c a s i n g .  

8.  A  f r e e z e r   as  claimed  in  Claim  7  where in   means  a r e  

provided  in  said  cas ing   to  ensure  s u b s t a n t i a l l y   good  t h e r m a l  

con t ac t   between  sa id   upper  su r face   and  said  b r ine   s o l u t i o n .  

9.  A  f r e e z e r   as  claimed  in  Claim  8  where in   said  means 



comprises   p r o t u b e r a n c e s   e x t e n d i n g   in  a  g e n e r a l l y   downward 

d i r e c t i o n   from  sa id   upper  s u r f a c e   and  in to   said  br ine   s o l u t i o n .  

10.  A  f r e e z e r   as  claimed  in  Claim  1,  2  or  3  where in   s a i d  

cold  s t o r e   compr ises   at  l e a s t   one  s ache t   c o n t a i n i n g   b r i n e  

s o l u t i o n ,   sa id   at  l e a s t   one  s ache t   being  depos i ted   w i th in   t h e  

f r e e z e r .  
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