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@  Refrigerator  incorporating  thermoelectric  modules  with  reverse  thermoelectric  effect. 

@  The  present  invention  refers  to  a  refrigerator  incorporating 
one  or  more  thermoelectric  modules  with  reverse  thermoelec- 
tric  effect.  The  cold  side  of  the  module(s)  is  coupled  to  a  f̂ i  —  
dissipator  element  facing  directly  onto  the  refrigerator  compart-  '  n\ 
ment.  The  hot  side  faces  onto  a  ventilated  dissipator  element 
that  dispels  the  calories  generated  by  the  reverse  thermoelec-  -2  -  —  
trie  process.  Appropriate  thermic  insulation  between  the  hot 
side  and  the  cold  side  optimizes  the  use  of  the  refrigeration 
units  produced.  The  thermoelectric  module  is  powered  by 
direct  low-voltage  current  flowing  in  one  direction  only  and  such  — 
as  to  generate  on  the  cold  side  the  amount  of  refrigeration  units 
necessary  to  suitably  cool  a  refrigeration  compartment  which  is 
capable  of  performing  its  traditional  function  without  limits.  The 
refrigerator  according  to  the  invention  can  be  subordinated,  by 
means  of  an  electronic  circuit,  to  the  signal  transmitted  by  a 
temperature  sensor  located  inside  the  refrigerator  compart- 
ment  which  enables  the  user  to  set  up  a  temperature-control  i 
program,  and  to  select  precisely  defined  operating  conditions.  "' CM 
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Description 

REFRIGERATOR  INCORPORATING  THERMOELECTRIC  MODULES  WITH  REVERSE  THERMOELECTRIC  EFFECT 

The  present  invention  refers  to  a  device  incorpor- 
ating  thermoelectric  modules  having  reverse  ther- 
moelectric  effect  (also  known  as  the  Peltier  effect,  5 
from  the  name  of  its  discoverer).  Inserted  in  an 
appropriate  electronic  circuit,  the  above  modules 
make  it  possible  to  build  both  portable  and  static 
refrigerators,  the  latter  version  being  suitable  for  use 
in  homes  or  hotels,  for  example.  The  power  used  to  10 
run  the  portable  type  refrigerator  can  be  supplied 
directly  by  the  generator  of  an  automobile  or  water 
craft.  On  the  contrary,  the  power  used  to  run  the 
static  type  of  refrigerator  is  supplied  from  the  home 
or  hotel  electric  circuit.  15 

The  device  according  to  the  invention  differs  from 
the  refrigerators  currently  in  use  in  that  it  uses  no 
refrigerant  fluid  of  any  type  whatsoever,  and  no 
cold-accumulators  requiring  to  be  cooled  by  exter- 
nal  devices.  In  all  of  its  possible  embodiments,  the  20 
device  is  totally  autonomous. 

The  refrigerator  according  to  the  present  inven- 
tion,  incorporating  thermoelectric  modules  with 
reverse  thermoelectric  effect,  consists  essentially  of 
the  following  elements:  25 
-  a  container  with  a  high  level  of  thermic  insulation; 
-  access  means  from  the  outside  to  the  inner  area  of 
the  container; 
-  Peltier-effect  generating  modules; 
-  means  for  supplying  the  generating  modules  with  30 
direct  current; 
-  means  for  distributing  the  refrigeration  units 
generated  within  the  container; 
-  means  for  dispersing  the  calories  externally; 
-  thermic  insulation  means  between  the  aforesaid  35 
means  for  distribution  and  dispersion; 
-  cooling  means;  and 
-  optionally,  electronic  means  for  piloting  the 
Peltier-effect  generating  modules. 

The  useful  space  inside  the  container  is  ac-  40 
cessible  through  either  a  top  lid  or  a  side  door. 

The  cooling  means  may  be  either  aeriform  or 
liquid. 

If  the  Peltier-effect  generating  modules  are  pi- 
loted,  the  user  can  proportion  the  current  according  45 
to  need,  and/or  subordinate  them  to  a  temperature 
sensor  located  inside  the  refrigerator  compartment 
so  as  to  control  and  program  the  thermic  conditions. 

The  refrigerator  according  to  the  invention  may  be 
either  portable  or  static.  In  the  former  case,  the  unit  50 
is  powered  by  a  battery,  for  example  that  of  a  vehicle 
or  water  craft.  In  the  latter  case,  it  is  powered  by  the 
home  or  hotel  electric  system  or  other  source  of 
energy. 

The  refrigerator  according  to  the  invention  offers  a  55 
number  of  advantages,  including  noiseless  oper- 
ation  (due  to  the  absence  of  a  compressor),  low  cost 
of  manufacture,  extremely  simple  construction  de- 
sign,  high  degree  of  operating  reliability,  small 
amount  of  maintenance  required,  and  the  absence  of  60 
refrigerants,  which  may  be  toxic  or  pollute  the 
environment.  Moreover,  the  portable  version, 
powered  on  board  a  vehicle  or  water  craft,  can  be 

subsequently  removed  and  used  at  a  distance  for  a 
reasonably  long  period  of  time,  owing  to  its  high 
capacity  to  maintain  the  compartment  cold. 

The  invention  has  been  described  hereinbefore  in 
general  terms.  To  better  illustrate  its  purposes, 
characteristics,  operation  and  advantages,  it  will 
now  be  described  in  greater  detail,  with  reference  to 
the  enclosed  figures,  in  which  : 

figure  1  shows  a  longitudinal  cross-section 
view  of  the  device  according  to  the  present 
invention,  in  the  portable  version,  fitted  with  a 
top  lid;  and 

figure  2  shows  a  longitudinal  cross-section 
view  of  the  device  of  the  invention,  in  the  static 
version,  fitted  with  a  side  door. 

As  can  be  seen  from  the  figures,  both  versions  of 
the  refrigerator  comprise  a  container  8  built  of 
material  having  a  low  thermic  conductivity,  which 
encloses  a  compartment  9  accessible  through  a  top 
lid  or  a  side  door  11. 

The  frigorific  generator  faces  onto  one  side,  either 
vertical  or  horizontal,  of  the  inner  compartment.  It 
comprises  one  or  more  Peltier-effect  thermoelectric 
modules  1  ;  a  refrigeration-dissipating  plate  2  facing 
onto  the  inside  of  the  compartment;  and  a  dissipat- 
ing  element  3  which  dissipates  the  calories  gener- 
ated  by  the  Peltier  process,  being  suitably  ventilated 
by  a  fan  4  which  conveys  outside  air  onto  the 
dissipator  through  louvres  5. 

The  thermoelectric  modules  are  piloted  by  means 
of  a  special  electronic  circuit  6  connected  directly  to 
either  a  power  outlet  on  the  vehicle  or  water  craft  (in 
the  case  of  the  portable  version)  or,  through  a 
special  electric  circuit  10,  to  the  home  or  hotel 
electric  system  (in  the  case  of  the  static  version). 

A  layer  of  thermoinsulating  material  12  fitted 
between  the  two  dissipator  elements  separates  the 
hot  area  of  the  device  from  the  cold  area. 

Claims 

1  .  A  refrigerator  incorporating  thermoelectric 
modules  with  reverse  thermoelectric  effect, 
essentially  comprising  the  following  elements: 
-  a  container  with  a  high  level  of  thermic 
insulation; 
-  access  means  from  the  outside  to  the  inner 
area  of  the  container; 
-  Peltier-effect  generating  modules; 
-  means  for  supplying  the  generating  modules 
with  direct  current; 
-  means  for  distributing  the  refrigeration  units 
generated  within  the  container; 
-  means  for  dispersing  the  calories  externally; 
-  thermic  insulation  means  between  the  afore- 
said  means  for  distribution  and  dispersion  ; 
-cooling  means;  and 
-  optionally,  electronic  means  for  piloting  the 
Peltier-effect  generating  modules. 

2.  The  refrigerator  according  to  claim  1,  in 
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6.  The  refrigerator  according  to  the  preceding 
claims,  characterized  by  the  fact  of  being  of  the 
portable  type. 

7.  The  refrigerator  according  to  claims  1  to  5, 
characterized  by  the  fact  of  being  of  the  static 
type. 

8.  Use  of  the  refrigerator  according  to  the 
preceding  claims  by  means  of  connection  to  a 
battery. 

9.  Use  of  the  refrigerator  according  to  the 
preceding  claims  by  means  of  connection  to  a 
home  or  hotel  electric  system. 

which  the  internal  space  of  the  container  is 
accessible  through  a  top  lid. 

3.  The  refrigerator  according  to  claim  1,  in 
which  the  internal  space  of  the  container  is 
accessible  through  a  side  door. 

4.  The  refrigerator  according  to  the  preceding 
claims,  in  which  the  means  of  cooling  are 
aeriform  and/or  liquid. 

5.  The  refrigerator  according  to  the  preceding 
claims,  in  which  the  means  for  piloting  the 
Peltier-effect  generating  modules  are  subordi- 
nated  to  a  temperature  sensor  located  inside 
the  refrigerator  compartment. 
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