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Description 

[0001]  This  invention  relates  to  a  refrigeration  appli- 
ance  as  defined  in  the  preamble  of  claim  1  .  Such  an  ap- 
pliance  is  known,  for  example,  from  FR-A-2  205  179. 
[0002]  Following  the  need  to  replace  chlorofluorocar- 
bon  refrigerant  gases,  it  is  now  known  to  use  within  re- 
frigeration  circuits,  for  example  of  a  domestic  refrigera- 
tor,  gases  (such  as  isobutane)  which  could  create  prob- 
lems  should  they  leak  from  said  circuit  and  saturate  an 
environment  or  compartment  within  the  refrigerator. 
[0003]  In  this  respect,  in  the  improbable  eventuality 
that  the  usual  circuit  components  (pipes,  evaporator 
etc.)  develop  cracks,  microfractures  or  the  like  which 
could  result  in  the  refrigerant  gas  leaking  into  the  refrig- 
erator  internal  compartments  with  consequent  satura- 
tion  of  such  environments,  serious  problems  could 
arise.  Specifically,  such  leakages  have  their  greatest  (al- 
though  minimal)  possibility  of  occurring  within  the  con- 
nection  regions  between  pipes  of  said  circuit  or  within 
the  connection  regions  between  such  pipes  and  other 
circuit  components  (such  as  the  evaporator  or  the  usual 
capillary  tube).  This  could  be  caused  by  poor  welding  in 
such  regions  or  by  accidental  stresses  to  which  said 
components  may  be  subjected  during  refrigerator  con- 
struction. 
[0004]  An  object  of  the  present  invention  is  to  provide 
an  isolation  element  able  to  prevent  the  entry  of  improb- 
able  (but  not  totally  impossible)  refrigerant  gas  leakages 
therefrom  into  the  interior  compartments  of  the  refriger- 
ation  appliance,  in  particular  a  refrigerator,  freezer  orthe 
like,  hence  constituting  a  potential  danger  to  the  owner 
or  user  of  the  appliance,  combined  with  the  fact  that 
large  concentrations  of  such  gas  within  said  compart- 
ments  (of  small  dimensions  in  relation  to  the  possible 
concentration)  can  give  rise  to  explosions  if  in  the  pres- 
ence  of  possible  detonating  agents  such  as  electrical 
discharges  which  may  be  generated  by  the  usual  elec- 
trical  components  within  the  refrigerator. 
[0005]  A  particular  object  of  the  invention  is  to  provide 
an  isolation  elementforthose  regions  of  the  refrigeration 
circuit  in  which  there  is  the  greatest  (even  though  infin- 
itesimal)  probability  of  refrigerant  gas  leakage,  namely 
the  connection  regions  between  the  various  circuit  com- 
ponents. 
[0006]  A  further  object  is  to  provide  an  element  of  the 
stated  type  which  is  of  low  cost  and  is  easily  and  quickly 
positioned  or  formed  within  the  refrigeration  appliance. 
[0007]  These  and  further  objects  which  will  be  appar- 
ent  to  the  expert  of  the  art  are  attained  by  a  refrigeration 
appliance  in  accordance  with  the  accompanying  claims. 
[0008]  The  present  invention  will  be  more  apparent 
from  the  accompanying  drawings,  which  are  provided 
by  way  of  non-limiting  example  and  in  which: 

Figure  1  is  an  exploded  view  of  one  embodiment  of 
an  isolation  element  according  to  the  invention  as- 
sociated  with  a  pipe  of  a  refrigeration  circuit,  for  ex- 

ample  of  a  domestic  refrigerator; 
Figure  2  is  a  partial  longitudinal  section  through  a 
domestic  refrigerator  provided  with  the  isolation  el- 
ement  of  Figure  1  ; 

5  Figure  3  is  an  exploded  view  of  an  isolation  element 
according  to  the  invention  positioned  in  correspond- 
ence  with  a  plate  evaporator  of  a  domestic  refriger- 
ator;  and 
Figure  4  is  a  partial  longitudinal  section  through  a 

10  domestic  refrigerator  provided  with  the  isolation  el- 
ement  of  Figure  3. 

[0009]  With  reference  to  said  figures  and  initially  to 
Figures  1  and  2,  a  refrigeration  circuit  (not  shown  in  its 

is  entirety)  comprises  a  pipe  1  for  containing  a  refrigerant 
fluid  such  as  isobutane.  The  pipe  1  is  arranged  to  be 
positioned  within  the  cabinet  of  a  refrigeration  appliance 
or  domestic  refrigerator  5  (shown  only  partly)  compris- 
ing  a  side  6,  an  internal  compartment  7  and  a  top  8.  The 

20  outer  walls  9  and  inner  walls  1  0  of  the  refrigerator  define 
a  usual  interspace  containing  a  usual  thermoinsulating 
element  11,  generally  foamed  polyurethane.  The  pipe  1 
is  positioned  within  this  latter. 
[0010]  According  to  the  invention,  said  pipe  (Figures 

25  1  and  2)  is  at  least  partly  covered  with  an  isolation  ele- 
ment  1  3  comprising  a  body  1  7  of  substantially  cylindrical 
shape  (generally  of  circular  cross-section  in  the  exam- 
ple),  slotted  longitudinally  at  14  and  provided  with  an 
internal  cavity  15  able  to  contain  the  pipe  1.  The  body 

30  17  is  of  open-cell  structure  and  is  arranged  to  enclose 
the  pipe  1  advantageously  such  that  the  slot  14  faces 
an  outer  wall  9  of  the  cabinet  3. 
[0011]  Figures  3  and  4  show  a  modification  of  the  in- 
vention.  In  these  figures  (in  which  parts  corresponding 

35  to  those  of  Figures  1  and  2  are  indicated  by  the  same 
reference  numerals)  the  element  13  is  associated  with 
a  circuit  region  20  between  a  refrigerant  fluid  pipe  21 
and  a  plate  evaporator  22.  The  connection  between 
these  parts  is  formed  in  the  usual  manner,  for  example 

40  by  welding.  In  the  example  under  examination,  the  ele- 
ment  1  3  comprises  a  body  17  of  polyhedral  shape  pro- 
vided  with  apertures  25  and  26  opening  into  its  two  ad- 
jacent  sides  28  and  29.  These  apertures  enable  those 
portions  21  A  and  22A  of  the  pipe  2  1  and  plate  22  in  prox- 

45  imity  to  the  region  20  to  be  inserted  into  the  inner  cavity 
1  5  of  the  body  1  7,  which  cavity  is  shaped  in  such  a  man- 
ner  as  to  receive  said  portions. 
[0012]  The  body  17  of  the  element  13  shown  in  Fig- 
ures  1  to  4  has  an  open-cell  structure  and  is  formed  for 

so  example  of  polyurethane.  It  can  be  flexible  or  rigid  and 
can  be  formed  by  reacting  isocyanates  and/or  polyes- 
ters  or  polyesters  with  added  foaming  agents  and/or  cat- 
alysts  of  known  type.  The  constituent  material  of  the 
body  1  7  can  either  be  a  virgin  material  or  can  originate 

55  from  recycling  or  from  salvage  and  re-working  of  pieces 
already  formed  and  used  (such  as  the  thermoinsulating 
material  present  in  scrap  refrigerators). 
[001  3]  The  body  1  7  can  also  be  formed  independently 
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of  the  refrigerator  by  moulding,  continuous  casting  and/ 
or  rolling.  The  body  obtained  in  this  manner  is  finished 
to  the  required  dimensions  and  fitted  to  the  refrigeration 
circuit  before  the  final  completion  of  the  refrigerator,  ie 
before  introducing  the  thermoinsulating  material  into  the 
cabinet  3. 
[0014]  Alternatively,  by  the  use  of  simultaneous  injec- 
tion,  said  thermoinsulating  material  is  fed  into  the  cabi- 
net  3  substantially  simultaneously  with  the  feed  into  said 
cabinet  of  the  material  which  is  to  form  the  open-cell 
structure  of  the  body  1  7  of  each  element  1  3.  This  second 
method  of  forming  each  element  13  positioned  within 
the  cabinet  3  obviously  results  in  the  creation  of  bodies 
1  7  for  said  elements  which  are  not  perfectly  geometrical. 
An  alternative  to  this  latter  method  for  forming  each  el- 
ement  1  3  is  to  form  apertures  within  the  outer  walls  9  of 
the  cabinet  3  in  positions  corresponding  with  those  re- 
gions  of  the  refrigeration  circuit  to  be  "covered"  with  the 
elements  1  3,  then  inject  the  element  1  1  into  the  cabinet, 
and  then  subsequently  inject  into  this  latter  through  the 
apertures  in  the  walls  9  the  material  which  is  to  form  the 
elements  13. 
[0015]  In  all  cases,  each  element  13  becomes  asso- 
ciated  with  a  corresponding  part  of  the  refrigeration  cir- 
cuit  (whether  this  be  a  circuit  region  between  different 
parts  or  an  actual  part  of  the  circuit,  such  as  a  pipe,  an 
evaporator  part,  etc.)  in  such  a  manner  as  to  lie  against 
the  outer  walls  9  of  the  refrigerator  cabinet  3.  1  n  this  man- 
ner  (see  Figure  4),  in  the  hypothetical  eventuality  of  a 
refrigerant  gas  leakage  from  the  refrigeration  circuit,  the 
gas  passes  into  the  open-cell  structure  of  the  element 
13  adjacent  to  the  cracked  circuit  region  (the  gas  leaking 
through  the  microfracture  or  microfractures)  instead  of 
penetrating  into  the  refrigerator  thermoinsulating  ele- 
ment  11,  which  is  of  higher  density  than  said  element 
13.  By  virtue  of  its  structural  characteristics,  said  ele- 
ment  directs  the  leaking  gas  (arrows  K  in  Figure  4)  to- 
wards  the  adjacent  wall  9,  from  which  it  can  escape  to 
the  environment  external  to  the  refrigerator.  This  im- 
probable  but  not  impossible  gas  leakage  could  possibly 
also  cause  cracking  50  of  the  walls  9,  as  shown  in  Figure 
4. 
[0016]  The  invention  therefore  enables  a  refrigeration 
circuit  to  safely  use  a  refrigerant  gas  which  could  be  po- 
tentially  dangerous  in  case  of  leakage  from  the  circuit, 
this  being  achieved  by  the  presence  at  various  parts  of 
the  circuit  (and  in  particular  at  circuit  regions  where  per- 
centage-wise  the  probability  of  leakage  is  greater)  of  el- 
ements  13  shaped  and  formed  in  such  a  manner  as  to 
direct  this  gas  towards  the  outside  of  the  refrigerator  in 
which  said  circuit  is  located.  This  prevents  any  gas  ac- 
cumulation  within  the  refrigerator,  a  situation  which 
could  lead  to  obvious  problems. 

Claims 

1  .  A  refrigeration  appliance  (5)  such  as  a  domestic  re- 
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frigerator,  a  freezer  or  the  like,  having  outer  walls 
(9)  and  inner  walls  (10)  which  define  an  interspace 
containing  a  thermoinsulating  element  (11),  said  ap- 
pliance  further  having  an  isolation  element  (13)  for 

5  part  of  the  refrigeration  circuit,  said  part  being  a  cir- 
cuit  component  such  as  a  pipe  (1),  the  evaporator 
(22)  or  the  like  or  a  circuit  region  (20)  between  two 
components  (21,  22)  of  said  circuit,  said  isolation 
element  (13)  comprising  a  body  (17)  provided  with 

10  a  seat  (15)  for  said  part  of  said  circuit,  characterized 
in  that  said  isolation  element  (1  3)  has  a  structure  of 
density  less  than  that  of  the  thermoinsulating  ele- 
ment  (11)  of  the  refrigeration  appliance,  said  circuit 
is  at  least  partly  embedded  in  the  thermoinsulating 

is  element  (11)  and  said  isolation  element  (13)  lies 
against  the  outer  walls  (9)  of  the  refrigeration  appli- 
ance. 

2.  A  refrigeration  appliance  as  claimed  in  claim  1, 
20  characterised  in  that  the  body  (17)  of  the  isolation 

element  (13)  has  an  open-cell  structure. 

3.  A  refrigeration  appliance  as  claimed  in  claim  1, 
characterised  by  the  element  (1  3)  being  of  flexible 

25  or  rigid  polyurethane. 

4.  A  refrigeration  appliance  as  claimed  in  claim  3, 
characterised  in  that  the  polyurethane  body  (17) 
comprises  isocyanates  and/or  polyesters  with  add- 

so  ed  foaming  agents. 

5.  A  refrigeration  appliance  as  claimed  in  claim  1, 
characterised  in  that  the  body  (17)  is  of  material 
originating  from  the  re-use  of  recycled  materials. 

35 
6.  A  refrigeration  appliance  as  claimed  in  claim  1, 

characterised  by  the  element  (1  3)  being  formed  by 
moulding. 

40  7.  A  refrigeration  ap  Nance  as  claimed  in  claim  1  ,  char- 
acterised  by  the  element  (1  3)  being  formed  by  roll- 
ing. 

8.  A  refrigeration  appliance  as  claimed  in  claim  1, 
45  characterised  by  the  element  (1  3)  being  formed  by 

injection  directly  into  the  refrigeration  appliance  (5). 

9.  A  refrigeration  appliance  as  claimed  in  claim  9, 
characterised  in  that  the  injection  is  simultaneous 

so  with  the  injection  of  thermoinsulating  material  (11) 
into  the  refrigeration  appliance  (5). 

Patentanspriiche 
55 

1.  Kuhlgerat  (5),  wie  ein  Haushaltskuhlschrank,  ein 
Gefrierschrank  oder  dergleichen,  mit  AuBenwan- 
den  (9)  und  Innenwanden  (10),  die  einen  ein  War- 
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meisolierungselement  (1  1  )  enthaltenden  Zwischen- 
raum  bilden,  ferner  mit  einem  Isolierungselement 
(1  3)  fur  ein  Teil  des  Kuhlkreises,  wobei  das  Teil  eine 
Kuhlkreiskomponente,  beispielsweise  eine  Rohrlei- 
tung  (1),  ein  Verdampfer  (22)  oder  dergleichen, 
oder  ein  Kuhlkreisbereich  (20)  zwischen  zwei  Kiihl- 
kreiskomponenten  (21,  22)  ist  und  wobei  das  Iso- 
lierungselement  (13)  einen  Korper  (17)  aufweist, 
der  mit  einem  Sitz  (1  5)  fur  das  genannte  Kuhlkreis- 
teil  versehen  ist, 
dadurch  gekennzeichnet,  dal3  das  Isolierungsele- 
ment  (13)  eine  Struktur  von  geringerer  Dichte  als 
die  des  Warmeisolierungselements  (11)  des  Kiihl- 
gerats  aufweist,  dal3  der  Kuhlkreis  mindestens  teil- 
weise  im  Warmeisolierungselement  (11)  eingebet- 
tet  ist  und  dal3  das  Isolierungselement  (13)  an  den 
AuBenwanden  (9)  des  Kuhlgerats  anliegt. 

2.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  der  Korper  (17)  des 
Isolierungselements  (1  3)  eine  Offenzellstruktur  hat. 

3.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  Isolierungsele- 
ment  (1  3)  aus  elastischem  oder  festem  Polyurethan 
besteht. 

4.  Kuhlgerat  nach  Anspruch  3, 
dadurch  gekennzeichnet,  dal3  der  Polyurethan- 
Korper  (17)  Isocyanate  und/oder  Polyester  mit  zu- 
gesetzten  Ausschaumungsmitteln  aufweist. 

5.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  der  Korper  (17)  aus 
Material  besteht,  das  aus  wiederverwertetem  Ma- 
terial  stammt: 

6.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  Isolierungsele- 
ment  (13)  gespritzt  ist. 

7.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  Isolierungsele- 
ment  (13)  durch  Rollen  geformt  ist. 

8.  Kuhlgerat  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  das  Isolierungsele- 
ment  (1  3)  durch  unmittelbares  Spritzen  in  das  Kuhl- 
gerat  (5)  gebildet  ist. 

9.  Kuhlgerat  nach  Anspruch  8, 
dadurch  gekennzeichnet,  dal3  die  Einspritzung 
gleichzeitig  mit  der  Einspritzung  des  Warmeisolie- 
rungsmaterials  (11)  in  das  Kuhlgerat  (5)  erfolgt. 

Revendications 

1.  Appareil  electromenager  de  refrigeration  (5),  tel 
qu'un  refrigerateur  domestique,  un  congelateur  ou 

5  analogue,  ayant  des  parois  externes  (9)  et  des  pa- 
rois  internes  (10)  qui  delimitent  un  espace  interme- 
diate  contenant  un  element  (11)  d'isolation  thermi- 
que,  I'appareil  ayant  en  outre  un  element  d'isole- 
ment  (13)  d'une  partie  du  circuit  de  refrigeration, 

10  cette  partie  etant  un  composant  du  circuit  tel  qu'un 
tube  (1),  I'evaporateur  (22)  ou  analogue  ou  une  re- 
gion  (20)  de  circuit  comprise  entre  deux  compo- 
sants  (21,  22)  du  circuit,  I'element  d'isolement  (13) 
comprenant  un  corps  (17)  ayant  un  siege  (15)  pour 

is  ladite  partie  de  circuit,  caracterise  en  ce  que  I'ele- 
ment  d'isolement  (1  3)  a  une  structure  de  masse  vo- 
lumique  inferieure  a  celle  de  I'element  d'isolation 
thermique  (11)  de  I'appareil  electromenager  de  re- 
frigeration,  le  circuit  etant  enrobe  au  moins  partiel- 

20  lement  dans  I'element  d'isolation  thermique  (11),  et 
I'element  d'isolement  (13)  est  place  contre  les  pa- 
rois  externes  (9)  de  I'appareil  electromenager  de  re- 
frigeration. 

25  2.  Appareil  electromenager  de  refrigeration  selon  la 
revendication  1  ,  caracterise  en  ce  que  le  corps  (1  7) 
de  I'element  d'isolement  (1  3)  a  une  structure  a  cel- 
lules  ouvertes. 

30  3.  Appareil  electromenager  de  refrigeration  selon  la 
revendication  1,  caracterise  en  ce  que  I'element 
(1  3)  est  forme  d'un  polyurethane  flexible  ou  rigide. 

4.  Appareil  electromenager  de  refrigeration  selon  la 
35  revendication  3,  caracterise  en  ce  que  le  corps  (1  7) 

de  polyurethane  contient  des  isocyanates  et/ou  des 
polyesters  avec  des  agents  de  moussage  qui  ont 
ete  ajoutes. 

40  5.  Appareil  electromenager  de  refrigeration  selon  la 
revendication  1  ,  caracterise  en  ce  que  le  corps  (1  7) 
est  forme  d'un  materiau  tire  d'une  reutilisation  de 
materiaux  recycles. 

45  6.  Appareil  electromenager  de  refrigeration  selon  la 
revendication  1,  caracterise  en  ce  que  I'element 
(1  3)  est  forme  par  moulage. 

7.  Appareil  electromenager  de  refrigeration  selon  la 
so  revendication  1,  caracterise  en  ce  que  I'element 

(1  3)  est  forme  par  calandrage. 

8.  Appareil  electromenager  de  refrigeration  selon  la 
revendication  1,  caracterise  en  ce  que  I'element 

55  (13)  est  forme  par  injection  directe  dans  I'appareil 
electromenager  de  refrigeration  (5). 

9.  Appareil  electromenager  de  refrigeration  selon  la 
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revendication  9,  caracterise  en  ce  que  I'injection  est 
simultanee  a  I'injection  du  materiau  d'isolation  ther- 
mique  (11)  dans  I'appareil  electromenager  de  refri- 
geration  (5). 
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