
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  E P   0  6 4 4   3 8 6   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
25.02.1998  Bulletin  1998/09 

(51)  mtci.6:  F25D  21/02,  F25D  2 1 / 0 0  

(21)  Application  number:  93115230.0 

(22)  Date  of  filing:  22.09.1993 

(54)  Method  for  dynamically  controlling  frost  formation  on  a  refrigerator  evaporator  and  refrigerator 
in  which  such  method  is  implemented 

Verfahren  zur  dynamischen  Kontrolle  der  Eisbildung  an  einem  Kuhlschrankverdampfer  und 
Kuhlschrank  in  dem  das  Verfahren  angewandt  ist 

Procede  pour  le  controle  dynamique  de  la  formation  de  givre  sur  un  evaporateur  d'une  armoire 
frigorifique  et  armoire  frigorifique  sur  laquelle  ce  procede  est  realise 

(84)  Designated  Contracting  States: 
DE  FR  GB 

(43)  Date  of  publication  of  application: 
22.03.1995  Bulletin  1995/12 

(73)  Proprietor:  WHIRLPOOL  EUROPE  B.V. 
5507  SK  Veldhoven  (NL) 

(72)  Inventors: 
•  Turetta,  Daniele,  Whirlpool  Italia  s.r.  I. 

1-21025  Comerio  (va)  (IT) 
•  Rivis,  Enzo,  Whirlpool  Italia  s.r.  I. 

1-21025  Comerio  (va)  (IT) 

DO 
CO 
00 
CO 

CO 
o  
a .  
LU 

(74)  Representative:  Guerci,  Alessandro 
Whirlpool  Europe  S.r.l. 
Patent  Department 
Viale  G.  Borghi  27 
21025  Comerio  (VA)  (IT) 

(56)  References  cited: 
EP-A-  0  494  785 
US-A-  3  282  065 
US-A-4  104  888 
US-A-  4  400  949 
US-A-  4  653  285 

GB-A-2  016  174 
US-A-  3  681  933 
US-A-  4  347  709 
US-A-  4  474  024 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  644  386  B1 2 

Description 

This  invention  relates  to  a  method  for  controlling 
frost  formation  on  a  refrigerator  evaporator,  with  said 
evaporator  there  being  associated  capacitive  sensor 
means  connected  to  evaporator  defrosting  control 
means  which  activate  a  usual  electrical  resistance  ele- 
ment  associated  with  said  evaporator. 

From  EP-A-0  563  751  in  the  name  of  the  present 
applicant  a  method  and  device  are  known  for  controlling 
frost  formation  on  the  evaporator  of  a  refrigerator  (up- 
right  refrigerator,  freezer  or  the  like)  using  capacitive 
sensor  means  associated  with  the  evaporator.  Specifi- 
cally,  this  method  comprises  measuring  the  variation  of 
an  electrical  signal  generated  by  at  least  one  electrically 
powered  capacitive  conductor  (8)  associated  with  the 
evaporator,  and  on  the  basis  of  this  variation  operating 
the  usual  heating  element  associated  with  the  evapora- 
tor  for  its  defrosting. 

This  method  is  implemented  by  a  device  comprising 
at  least  one  electrical  conductor  associated  with  the 
evaporator,  means  for  powering  this  conductor  and 
means  for  controlling  an  electrical  signal  generated  by 
said  conductor,  said  signal  varying  on  the  basis  of  the 
frost  present  on  the  evaporator,  said  control  means 
comparing  said  signal  with  a  reference  value  and  acting 
on  the  heating  element  on  the  basis  of  this  comparison. 

With  this  method,  the  known  device  operates  by 
comparing  the  signal  from  the  conductor  or  capacitive 
sensor  with  a  predetermined  reference  signal.  This  ref- 
erence  signal  is  chosen  on  the  basis  of  a  particular  dis- 
tance  between  the  sensor  plates. 

Although  this  device  operates  substantially  well,  it 
has  proved  too  sensitive  to  even  minimum  variations  in 
the  distance  between  said  plates,  even  though  con- 
tained  within  tolerance  limits.  In  particular  it  has  been 
found  that  during  the  use  of  the  refrigerator,  even  small 
differences  between  the  distance  between  plates  and 
an  optimum  value  result  in  mistaken  intervention  of  the 
defrosting  control  means  on  the  heating  element,  this 
intervention  occurring  either  when  there  is  no  need  or 
only  after  the  formation  of  a  relatively  thick  layer  of  frost 
on  the  evaporator,  according  to  the  particular  circum- 
stances. 

Another  similar  device  is  known  from  US-A-4  347 
709,  in  which  a  high  resistive  epoxy  resin  hermetically 
seals  a  capacitive  sensor  plate  disposed  adjacent  a  sur- 
face  of  the  evaporator. 

There  has  therefore  arisen  the  need  to  preset  the 
control  means  for  each  particular  refrigerator  so  as  to 
regulate  its  operation  according  to  the  actual  distance 
between  the  plates  of  the  capacitive  sensor  positioned 
on  the  evaporator.  However,  this  results  in  a  considera- 
ble  increase  in  the  manufacturing  and  maintenance 
costs  of  such  refrigerators. 

In  addition,  there  are  problems  of  operational  type 
linked  to  the  need  to  find  an  optimum  value  for  the  ref- 
erence  signal  when  several  capacitive  sensors  are  po- 

sitioned  on  the  evaporator,  the  distance  between  their 
plates  varying  from  sensor  to  sensor,  and  linked  to  the 
always  present  tolerances  involved  in  their  assembly  on 
the  evaporator. 

5  US-A-4  400  949  discloses  a  frost  deposition  detec- 
tor  for  an  air  cooler  disposed  in  a  refrigerating  chamber. 
A  signal,  used  to  activate  defrosting,  is  generated  when 
the  electric  current  flowing  through  the  motor  of  the  air 
blower  for  the  air  cooler  reaches  a  threshold  value  which 

10  is  proportional  to  the  initial  current  value  corresponding 
to  the  state  of  no  frost  deposition. 

An  object  of  the  present  invention  is  to  provide  a 
method  and  device  for  controlling  frost  formation  on  the 
evaporator  and  for  implementing  defrosting  when  nec- 

15  essary,  which  are  totally  independent  of  the  conditions 
under  which  the  capacitive  sensors  are  positioned  in  re- 
lation  to  the  evaporator,  and  which  therefore  do  not  re- 
quire  any  presetting  operation. 

A  further  object  is  to  provide  a  method  and  corre- 
20  sponding  device  of  the  aforesaid  type  which  is  able  to 

compensate  for  the  assembly  tolerances  of  each  capac- 
itive  sensor  on  the  evaporator,  which  is  not  influenced 
by  the  temperature  variations  undergone  by  said  sensor 
during  measurement,  and  which  is  not  sensitive  to  the 

25  transistors  which  switch  the  usual  refrigerator  compres- 
sor  on  and  off. 

These  and  further  objects  which  will  be  apparent  to 
the  expert  of  the  art  are  attained  by  a  method  as  stated 
in  the  appended  main  claim. 

30  Hence  according  to  the  invention  the  reference  val- 
ue  (that  memorized)  is  dynamic,  ie  is  evaluated  after 
each  defrosting  cycle  and  in  any  event  after  the  initial 
starting  of  the  refrigerator.  This  value  can  also  vary  for 
the  initial  cycles  following  starting,  but  tends  towards  an 

35  optimum  value  which  is  unique  for  that  refrigerator  and 
can  differ  from  that  of  other  totally  identical  refrigerators. 
This  therefore  dispenses  with  the  need  for  presetting  to 
achieve  acceptable  evaporator  defrosting,  because  in 
implementing  the  method  an  optimum  evaporator  de- 

40  frosting  cycle  is  automatically  achieved. 
The  aforesaid  method  is  implemented  by  a  refriger- 

ator  having  the  features  stated  in  the  appended  claim 
12. 

The  present  invention  will  be  more  apparent  from 
45  the  accompanying  drawing,  which  is  provided  by  way  of 

non-limiting  example  and  in  which: 

Figure  1  is  a  block  scheme  of  a  first  embodiment  of 
the  device  according  to  the  invention; 

so  Figure  2  is  a  block  scheme  of  a  second  embodiment 
of  the  device  according  to  the  invention; 
Figure  3  is  a  circuit  diagram  of  part  of  the  device  of 
the  invention  shown  in  Figure  2; 
Figure  4  is  a  general  block  scheme  of  the  method 

55  according  to  the  invention; 
Figures  5  to  8  are  flow  diagrams  relative  to  the  im- 
plementation  of  particular  stages  of  the  method 
shown  in  Figure  4;  and 

so 

55 

2 
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Figure  9  is  a  practical  embodiment  of  a  part  of  the 
device  of  the  invention  which  is  common  to  both  the 
embodiments  thereof  shown  in  Figures  1  and  2. 

With  reference  to  Figures  1  to  9,  the  device  of  the 
invention  comprises  a  control  unit  1,  preferably  of  mi- 
croprocessor  type  (provided  with  its  own  memory  cells, 
not  shown),  for  controlling  and  operating  a  usual  elec- 
trical  defrosting  resistance  element  2  (positioned  at  an 
evaporator  3,  for  example  of  flat  type  provided  in  a  pres- 
ervation  or  refrigeration  compartment  5  of  an  upright  re- 
frigerator  7  which  also  comprises  a  usual  freezer  com- 
partment  8)  and  a  usual  motor-compressor  unit  4.  In 
proximity  to  two  opposing  faces  3A  and  3B  of  the  evap- 
oratorthere  are  provided  flat  elements  10  and  11  spaced 
from  said  faces  by  members  1  3  formed  of  any  known 
electrically  insulating  material.  The  elements  10  and  11 
and  those  portions  of  the  evaporator  3  positioned  in  front 
of  them  define  capacitive  sensors  connected  to  the  unit 
1,  by  means  of  which  this  latter  senses  and  evaluates 
the  presence  of  frost  on  the  evaporator.  By  virtue  of  the 
arrangement  of  the  elements  1  0  and  1  1  (which  can  also 
exceed  two  in  number,  as  shown  in  Figure  9)  the  frost 
is  measured  on  both  evaporator  faces  and  provides 
greater  accuracy  in  the  control  of  this  frost  without  the 
measurement  being  negatively  affected  by  the  transis- 
tors  which  switch  the  compressor  4  on  and  off. 

Two  NTC  (negative  temperature  coefficient)  tem- 
perature  sensors  15  and  16  are  also  connected  to  the 
unit  1  ,  the  sensor  1  5  being  positioned  at  the  evaporator 
3  to  measure  its  temperature  and  the  second  sensor  1  6 
being  positioned  in  the  freezer  compartment  8. 

The  first  sensor  enables  the  unit  1  to  measure  the 
evaporator  temperature  and  feeds  this  unit  with  a  refer- 
ence  value  to  start  or  stop  the  compressor  4.  This  sensor 
also  determines  the  end  of  the  evaporator  defrosting 
stage  effected  by  the  resistance  element  2. 

For  example,  this  stage  is  halted  when  the  evapo- 
rator  temperature  reaches  a  value  close  to  or  slightly 
greater  than  4°C. 

As  stated,  the  second  NTC  sensor  1  6  measures  the 
temperature  of  the  compartment  8  to  ensure  that  the 
temperature  in  this  compartment  does  not  fall  below  a 
predetermined  value,  for  example  -21  °C  (preset  by  a 
usual  potentiometer  17).  When  the  sensor  16  senses 
this  "critical"  temperature,  the  unit  1  halts  the  motor- 
compressor  unit  4  and  operates  the  resistance  element 
2,  which  it  maintains  in  operation  until  the  evaporator 
temperature  reaches  a  second  predetermined  maxi- 
mum  value  of  -5°C.  On  reaching  this  temperature  the 
motor-compressor  unit  4  is  automatically  returned  to  op- 
eration  to  again  cool  the  compartment  8. 

The  signal  from  the  sensor  16  which  senses  the 
"critical"  temperature  in  the  compartment  8  has  prece- 
dence  in  the  control  of  the  compressor  or  motor-com- 
pressor  unit  4.  In  this  respect,  when  this  temperature 
appears,  the  motor-compressor  unit  is  in  any  event  halt- 
ed  (and  is  not  further  caused  to  operate)  as  this  signifies 

that  the  temperature  in  the  refrigeration  compartment  5 
is  definitely  low  and  sufficient  for  food  preservation. 

The  sensors  15  and  16  are  represented  in  Figure  1 
by  symbols  known  to  the  expert  of  the  art  and  are  there- 

5  fore  not  further  described. 
The  device  of  Figure  1  ,  operating  by  the  method  de- 

scribed  hereinafter,  is  completely  electronic  and  com- 
prises  a  unit  1  which,  as  stated,  is  preferably  a  micro- 
processor  comprising  usual  analog/digital  converters 

10  (not  shown)  which  receive  the  electrical  signals  in  ana- 
log  form  from  the  sensors  15,  16  and  from  the  potenti- 
ometer  17  and  convert  them  into  digital  signals  which 
can  be  processed  by  the  unit  1  . 

In  Figures  2  and  3  (in  which  parts  corresponding  to 
is  those  of  the  already  described  figures  are  indicated  by 

the  same  reference  numerals),  the  unit  1  is  preferably 
a  microprocessor  circuit  without  analog/digital  convert- 
ers  as  it  is  no  longer  connected  to  a  potentiometer  or  to 
NTC  sensors  (the  function  of  which  is  performed  by  the 

20  unit  1  by  presetting  temperature  data),  it  being  connect- 
ed  instead  to  an  electronic  interface  30  of  known  type 
(from  which  the  unit  1  receives  signals  at  its  input)  based 
on  a  1  4  stage  binary  counter  31  with  an  internal  oscilla- 
tor  enabling  a  digital  signal  (Vu)  to  be  generated  as  out- 

25  put;  analog/digital  conversion  can  be  achieved  with  a 
standard  internal  timed  event  counter.  The  unit  30  is 
connected  to  usual  electrical  components  well  known  to 
the  expert  of  the  art  and  therefore  not  further  described. 
It  should  be  noted  that  the  capacitive  sensor  for  detect- 

so  ing  frost  on  the  evaporator  is  connected  in  parallel  with 
a  further  capacitor. 

The  unit  1  is  connected  to  two  temperature  sensors 
33  and  34  for  sensing  the  "critical"  temperature  of  the 
freezer  compartment  and  evaporator  3  respectively  in 

35  order  to  recognize  when  the  defrosting  stage  has  termi- 
nated.  The  sensors  33  and  34  are  in  the  form  of  usual 
temperature-controlled  relays  (klixons). 

The  unit  1  controls  a  moving  contactor  35  which  en- 
ables  power  to  be  fed  to  either  the  compressor  4  (which 

40  is  consequently  operated)  or  to  the  electrical  defrosting 
resistance  element  2  via  an  electrical  line  39.  In  the  line 
36  which  connects  the  contactor  35  to  the  motor-com- 
pressor  unit  4  there  is  a  usual  moving  contactor  37  con- 
trolled  in  known  manner  by  a  usual  thermostat  for  ex- 

45  ample  of  electromechanical  type  (not  shown). 
The  method  of  the  invention  will  now  be  described 

in  terms  of  the  operation  and  use  of  the  devices  of  the 
described  figures. 

With  reference  to  Figures  4  to  8,  the  method  is  im- 
50  plemented  by  the  device  of  the  invention  (via  its  unit  1  ) 

in  three  main  cycles,  namely  a  procedure  initiation  cycle 
40,  a  refrigeration  cycles  41  in  which  the  usual  preser- 
vation  and  freezing  temperatures  are  created  in  the  re- 
frigerator  7,  and  a  defrosting  cycle  42.  This  cycle  is  how- 

55  ever  partly  contained  in  the  cycle  41,  as  will  be  de- 
scribed.  After  the  procedure  initiation  cycle,  the  cycles 
41  and  42  alternate  with  each  other. 

With  reference  to  Figure  5,  the  cycle  40  comprises, 

25 
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following  initial  starting  of  the  refrigerator  43,  a  stage  44 
in  which  the  temperature  of  the  evaporator  3  is  meas- 
ured  by  the  sensor  1  5;  during  this  stage  the  compressor 
4  does  not  operate  and  remains  in  this  state  until  the 
measured  evaporator  temperature  reaches  or  exceeds 
a  predetermined  value  (eg.  4.5°C)  beyond  which  it  is 
certain  that  no  more  frost  is  present  on  the  evaporator. 
When  the  temperature  reaches  this  value,  the  proce- 
dure  passes  to  a  stage  45  in  which  the  voltage  Vd  be- 
tween  the  plates  of  the  capacitive  sensors  1  0  and  1  1  (in 
the  form  of  an  electrical  signal  therefrom)  is  measured 
and  memorized;  this  voltage  will  be  considered  to  be  the 
reference  voltage  in  defining  a  base  value  to  be  used 
for  deciding  on  the  need  to  defrost  the  evaporator  after 
stage  41  . 

The  unit  1  then  activates  the  compressor  (stage  46) 
and  the  (minimum)  evaporator  temperature  is  then 
checked  (by  the  NTC  sensor  1  5)  to  ascertain  that  it  has 
not  reached  the  "critical"  temperature,  equal  to  a  prede- 
termined  value  (preset  the  potentiometer  1  7),  for  exam- 
ple  -24°C.  This  occurs  in  stage  47. 

If  this  temperature  is  reached,  the  procedure  pass- 
es  to  stage  48  in  which  the  compressor  is  halted,  and 
then  to  stage  49  in  which  the  evaporator  is  checked  for 
(maximum  acceptable)  temperature. 

When  this  reaches  a  maximum  determined  value 
(eg.  -5°C),  the  unit  1  evaluates  (in  stage  50)  the  temper- 
ature  of  the  freezer  compartment  8  (via  the  sensor  1  6). 
If  this  temperature  is  not  less  than  a  predetermined  val- 
ue  (critical  temperature),  eg.  -21  °C,  the  compressor  4 
is  returned  to  operation  and  the  procedure  returns  to 
stage  46.  If  it  is  less,  then  the  procedure  passes  to  the 
refrigeration  cycle  41  .  It  should  be  noted  that  the  freezer 
critical  temperature  is  normally  never  reached.  However 
if  the  refrigerator  were  to  be  located  in  an  environment 
in  which  there  is  a  relatively  low  temperature  (for  exam- 
ple  10°C),  as  the  heat  losses  through  the  usual  refrig- 
erator  insulation  are  different  for  the  freezer  compart- 
ment  8  than  for  the  preservation  compartment  5  it  can 
happen  that  whereas  the  sensor  15  on  the  evaporator 
measures  a  temperature  sufficient  to  maintain  the  com- 
partment  5  at  an  adequate  value,  the  sensor  16  in  the 
freezer  compartment  shows  that  there  is  too  high  a  tem- 
perature  greater  than  this  latter;  in  this  case  cycle  41  is 
implemented,  ie  the  compressor  is  returned  to  opera- 
tion. 

If  however  the  temperature  at  the  evaporator  is  rel- 
atively  high  (greater  than  -5°C)  but  the  temperature  in 
the  compartment  8  is  insufficiently  low,  the  procedure 
returns  to  stage  46,  ie  the  compressor  is  returned  to  op- 
eration  without  entering  the  cycle  41  ,  which  would  also 
operate  the  electrical  resistance  element  2,  as  will  be 
described.  This  is  because  it  is  obviously  not  necessary 
to  defrost  the  evaporator. 

In  this  latter  (see  Figure  6)  the  compressor  is  acti- 
vated  (stage  51  ),  after  which  (stage  52)  the  temperature 
of  the  compartment  8  is  again  measured  to  determine  if 
it  is  below  a  minimum  acceptable  value  (-24°C).  If  it  is 

not  less  than  this  critical  temperature  (-24°C),  the  com- 
pressor  is  maintained  in  operation.  If  it  is  less,  the  com- 
pressor  is  halted  (stage  53)  by  the  unit  1,  which  then 
evaluates  whether  the  freezer  temperature  is  less  than 

5  the  said  -21  °C  (stage  54).  If  it  is  less,  the  unit  1  activates 
the  electrical  resistance  element  2  for  usual  evaporator 
defrosting  (stage  55),  performed  within  the  cycle  41  un- 
der  examination  (not  to  be  confused  with  that  performed 
within  the  cycle  42,  which  is  of  longer  duration). 

10  Following  stage  54  and  if  the  evaporator  tempera- 
ture  is  not  less  than  -21  °C,  after  a  sufficiently  long  pre- 
determined  time  (eg.  2  minutes)  the  unit  executes  stage 
56  in  which  it  evaluates  (via  the  sensor  1  5)  whether  the 
evaporator  temperature  exceeds  a  maximum  accepta- 

15  ble  value  (-5°C)  (ie  it  detects  when  the  maximum  ac- 
ceptable  evaporator  temperature  is  reached).  If  this 
temperature  is  unacceptable  it  returns  to  stage  53.  Al- 
ternatively  (if  the  temperature  in  stage  55  exceeds  -5°C 
due  to  the  activation  of  the  resistance  element  2),  de- 

20  frosting  is  halted  by  deactivating  the  element  heating  the 
evaporator  (stage  57),  and  the  voltage  (VF)  across  the 
capacitive  sensors  1  0  and  1  1  is  measured  (by  the  elec- 
trical  signals  originating  from  them)  (stage  59).  If  this 
voltage  is  greater  than  or  equal  to  the  previously  mem- 

25  orized  voltage  Vd  and  if  the  ratio  of  these  voltages  ex- 
ceeds  a  predetermined  coefficient  (for  example  by  10% 
or  double,  etc.),  the  unit  1  executes  the  defrosting  cycle 
42.  The  reference  value  is  preferably  equal  to  the  value 
Vd  increased  by  a  percentage  (or  by  a  predefined  coef- 

30  ficient);  the  measured  value  VF  is  compared  with  this 
value  (by  the  unit  1,  which  contains  usual  comparison 
means  such  as  comparators,  logic  gates  or  the  like). 

If  VF  is  less  than  Vd  (or  a  multiple  thereof),  the  unit 
1  returns  to  stage  51  . 

35  In  the  case  of  defrosting,  the  unit  1  activates  the  re- 
sistance  element  2  in  stage  60  and  then  checks  the 
evaporator  temperature  (stage  61).  When  this  exceeds 
the  value  at  which  all  the  frost  is  sure  to  have  melted 
(4.5°C),  the  unit  1  deactivates  the  resistance  element  2 

40  (stage  62)  and  proceeds  to  measure  the  voltage  across 
the  plates  of  each  capacitive  sensor  10  and  11  (stage 
63)  .  In  this  manner  a  value  Vd  is  defined  (then  multiplied 
by  the  correction  percentage  coefficient,  or  not),  which 
can  also  be  different  from  the  value  Vd  previously  de- 

45  fined  in  stage  45. 
The  unit  1  then  determines  a  delay  in  starting  the 

compressor  equal  to  a  minimum  time  necessary  to  be 
certain  that  the  evaporator  3  has  been  defrosted  (stage 
64)  and  then  restarts  the  refrigeration  cycle  (ie  the  stage 

50  51). 
The  unit  1  executes  the  aforesaid  stages  in  contin- 

uation.  In  particular  the  determination  of  the  tempera- 
ture  of  the  evaporator  3  and  of  the  freezer  compartment 
and  the  comparison  of  the  signals  (VF)  from  the  capac- 

55  itive  sensors  (10,  11)  with  the  memorized  and  corrected 
signal  (Vd)  can  be  performed  continuously  during  each 
cycle  40,  41  or  42  of  operation  of  the  refrigerator  7  or 
during  successive  time  periods  at  equal  times  apart. 

4 
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It  should  be  noted  that  (with  reference  to  Figure  8 
in  which  parts  corresponding  to  those  of  the  already  de- 
scribed  figures  are  indicated  by  the  same  reference  nu- 
merals),  in  order  to  comply  with  current  regulations,  fol- 
lowing  stage  59  and  whenever  the  measured  VF  value 
is  not  greater  than  or  equal  to  Vd,  the  unit  1  executes  a 
stage  70  in  which  it  investigates  whether  the  refrigera- 
tion  cycle  41  has  been  underway  continuously  for  more 
than  a  predetermined  time  period  (for  example  72 
hours).  If  it  has,  then  the  unit  1  resets  a  counter  (stage 
71)  which  measures  the  duration  of  each  cycle  41  and 
then  executes  the  cycle  42  (ie  the  stage  60).  If  it  has  not, 
then  it  executes  stage  51  . 

Consequently  according  to  the  method  of  the  inven- 
tion  and  using  the  described  device,  frost  formation  on 
the  evaporator  3  is  evaluated  by  evaluating  a  dynamic 
reference  value  which  varies  for  each  particular  refrig- 
erator  and  according  to  the  temperature  of  the  environ- 
ment  in  which  the  refrigerator  is  situated,  this  reference 
value,  suitably  corrected  by  a  predefined  factor  (a  per- 
centage,  eg.  10%,  or  a  multiple)  acting  as  the  basis  for 
comparison  with  an  "actual"  value  corresponding  to  frost 
formation  on  the  evaporator.  It  should  be  noted  that  this 
value  can  also  vary  in  accordance  with  the  construction- 
al  details  of  the  refrigerator  7  and  its  use. 

In  this  manner,  costly  and  lengthy  operations  in- 
volved  in  setting  the  device  are  avoided  and  in  addition 
the  device  is  used  more  correctly. 

Different  embodiments  of  the  device  have  been  de- 
scribed.  Other  embodiment  are  however  possible  within 
the  light  of  the  present  description  (such  as  embodi- 
ments  in  which  the  evaluation  of  VF  in  stage  58  is  not 
preceded  by  any  evaporator  defrosting  -  as  in  stage  55 
-  but  is  effected  directly  after  stage  54). 

Claims 

1  .  A  method  for  controlling  frost  formation  on  a  refrig- 
erator  evaporator,  with  said  evaporator  there  being 
associated  capacitive  sensor  means  positioned  at 
the  evaporator  of  the  refrigerator  and  connected  to 
evaporator  defrosting  control  means  which  activate 
a  usual  electrical  resistance  element  associated 
with  said  evaporator  following  stoppage  of  the  usual 
compressor,  characterised  by  measuring  and  mem- 
orizing,  subsequent  to  initial  starting  of  the  refriger- 
ator  (7)  and  after  each  defrosting  cycle  (42)  of  the 
evaporator  (3),  an  electrical  signal  (Vd)  generated 
by  the  capacitive  sensor  (10,11)  and  comparing  this 
memorized  signal  (Vd)  with  actual  electrical  signals 
(VF)  generated  by  said  sensor  means  (10,  11)  dur- 
ing  the  use  of  the  refrigerator  (7)  following  each  de- 
frosting  cycle  (42)  or  the  initial  starting,  the  refriger- 
ator  (7)  being  halted  for  a  subsequent  defrosting  cy- 
cle  whenever  the  actual  signals  (VF)  differ  from  the 
memorized  signals  (Vd)  by  more  than  a  certain  pre- 
determined  value. 

2.  A  method  as  claimed  in  claim  1  ,  characterised  in 
that  during  the  starting  cycle  (40)  of  the  refrigerator 
(7)  the  evaporator  temperature  is  measured  and 
compared  with  a  predetermined  temperature  at 

5  which  the  frost  on  said  evaporator  has  at  least  large- 
ly  melted,  and  if  the  measured  temperature  is  found 
to  be  greater  than  or  equal  to  the  predetermined 
temperature,  the  electrical  signal  (Vd)  generated  by 
the  sensor  means  (10,  11)  is  measured  and  mem- 

10  orized  following  this  comparison  and  then  com- 
pared  with  the  actual  signal  (VF)  emitted  by  these 
latter. 

3.  method  as  claimed  in  claim  1  ,  characterised  in  that 
is  during  the  starting  cycle  (40)  the  evaporator  tem- 

perature  is  checked  for  minimum  and  maximum  ac- 
ceptable  value,  and  when  this  latter  is  achieved  and 
exceeded  the  temperature  in  the  freezer  compart- 
ment  (8)  is  measured  in  order  to  decide  whether  or 

20  not  to  start  the  operating  cycle  (41  )  of  the  refriger- 
ator  (7),  ie  its  refrigeration  cycle. 

4.  A  method  as  claimed  in  claim  1  ,  characterised  in 
that  during  the  refrigeration  cycle  (41  )  the  evapora- 

25  tor  temperature  is  checked  for  minimum  acceptable 
value,  and  if  this  is  attained  the  temperature  of  the 
freezer  compartment  (8)  is  measured  following 
stoppage  of  the  compressor  (4),  and  if  this  is  less 
than  a  minimum  acceptable  value  the  evaporator 

30  heating  element  (2)  is  activated  for  a  limited  period, 
said  activation  being  followed  by  measuring  the 
evaporator  temperature  for  maximum  acceptable 
value,  the  attaining  and  exceeding  of  which  result- 
ing  in  deactivation  of  said  element  (2)  and  meas- 

35  urement  of  the  actual  electrical  signal  (VF)  emitted 
by  the  capacitive  sensor  means,  said  measurement 
being  followed  by  comparison  between  said  actual 
signal  and  the  memorized  signal,  the  evaporator 
defrosting  cycle  (42)  then  being  executed  if  the  ratio 

40  of  these  signals  exceeds  a  certain  predetermined 
value. 

5.  A  method  as  claimed  in  claim  1  or  4,  characterised 
in  that  the  predetermined  value  is  a  correction  value 

45  for  the  memorized  signal  (Vd)  emitted  by  the  capac- 
itive  sensor  means  (10,  11),  said  correction  value 
being  a  percentage  value  or  a  determined  numeri- 
cal  multiplier. 

so  6.  A  method  as  claimed  in  claim  1  ,  characterised  in 
that  the  defrosting  cycle  (42)  comprises  activating 
the  heating  element  (2)  until  the  evaporator  temper- 
ature  reaches  or  exceeds  a  value  at  which  the  frost 
on  said  evaporator  is  sure  to  have  largely  melted, 

55  after  which  said  element  (2)  is  deactivated  and  the 
electrical  signal  from  the  capacitive  sensor  means 
(10,  1  1  )  is  evaluated  and  memorized  to  replace  the 
corresponding  previously  memorized  signal  (Vd), 

5 
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the  refrigeration  cycle  (41)  then  being  restarted  af- 
ter  a  sufficiently  long  preset  delay  period. 

7.  A  method  as  claimed  in  claim  1,  characterised  in 
that  the  comparison  between  the  memorized  signal 
(Vd)  and  the  actual  signals  (VF)  is  effected  contin- 
uously. 

8.  A  method  as  claimed  in  claim  1,  characterised  in 
that  the  comparison  between  the  memorized  signal 
(Vd)  and  the  actual  signals  (VF)  is  effected  at  dis- 
crete  time  intervals. 

9.  A  method  as  claimed  in  claim  2  or  4  or  6,  charac- 
terised  in  that  the  temperature  evaluation  of  the 
evaporator  (3)  and  freezer  compartment  (8)  is  ef- 
fected  continuously. 

10.  A  method  as  claimed  in  claim  2  or  4  or  6,  charac- 
terised  in  that  the  temperature  evaluation  of  the 
evaporator  (3)  and  freezer  compartment  (8)  is  ef- 
fected  at  discrete  time  intervals. 

11.  A  method  as  claimed  in  claim  1,  characterised  in 
that  the  defrosting  cycle  (42)  is  effected  after  a  pre- 
determined  time  period  during  which  the  presence 
of  excessive  frost  on  the  evaporator  is  not  detected. 

12.  A  refrigerator  in  which  the  method  of  claim  1  is  im- 
plemented,  comprising  an  evaporator,  capacitive 
sensor  means  positioned  at  the  evaporator  at  least 
one  food  preservation  compartment,  at  least  one 
heating  element  for  defrosting  said  evaporator,  and 
heating  element  control  means  connected  to  said 
sensor  means,  characterised  in  that  said  control 
means  (1  )  comprise  means  for  memorizing  an  elec- 
trical  signal  (Vd)  generated  by  said  sensor  means 
(10,  11)  subsequent  to  initial  starting  (40)  of  the  re- 
frigerator  (7)  and  subsequent  to  each  evaporator 
defrosting  cycle  (42),  comparator  means  for  com- 
paring  said  memorized  signal  (Vd)  with  actual  sig- 
nals  (VF)  generated  by  said  sensor  means  (10,  11) 
during  normal  use  of  the  refrigerator  (7),  ie  during 
execution  of  the  usual  refrigeration  cycle  (41)  be- 
tween  two  successive  defrostings  (42)  or  after  the 
starting  (40)  of  the  refrigerator  (7),  and  operating 
means  for  stopping  the  compressor  (4)  and  for  op- 
erating  the  heating  element  (2)  whenever  said  com- 
parator  means  detect  that  the  ratio  of  said  memo- 
rized  signal  (Vd)  to  the  actual  signals  (VF)  exceeds 
a  predetermined  value. 

1  3.  A  refrigerator  as  claimed  in  claim  1  2,  characterised 
in  that  the  memorizing  means,  the  comparator 
means  and  the  operating  means  are  a  microproc- 
essor  unit  (1). 

1  4.  A  refrigerator  as  claimed  in  claim  1  3,  characterised 

in  that  the  microprocessor  unit  (1)  is  connected  to 
temperature  sensors  (15,  16)  associated  respec- 
tively  with  the  evaporator  (3)  and  the  freezer  com- 
partment  (8),  and  to  regulator  means  (17)  for  setting 

5  temperature  values  for  comparison  with  corre- 
sponding  actual  values  measured  by  said  sensors 
(15,  16)  during  refrigerator  operation. 

1  5.  A  refrigerator  as  claimed  in  claim  1  3,  characterised 
10  in  that  the  microprocessor  unit  (1)  controls  usual 

moving  contactor  means  (35)  for  activating  the 
compressor  (4)  and  the  heating  element  (2). 

is  Patentanspriiche 

1.  Verfahren  zur  Steuerung  der  Eisbildung  auf  einem 
Kuhlschrankverdampfer,  mit  dem  kapazitive  Sen- 
sormittel  verbunden  sind,  die  am  Verdampfer  ange- 

20  ordnet  und  mit  Steuermitteln  zur  Verdampferentei- 
sung  verbunden  sind,  welche  ein  mit  dem  Verdamp- 
fer  verbundenes,  ubliches,  elektrisches  Wider- 
standselement  aktivieren,  wobei  diese  Aktivierung 
nach  dem  Ausschalten  des  ublichen  Kompressors 

25  erfolgt,  dadurch  gekennzeichnet,  dal3  ein  durch 
den  kapazitiven  Sensor  (10,  11)  erzeugtes,  elektri- 
sches  Signal  (Vd)  beim  Anfangsstart  des  Kiihl- 
schranks  (7)  und  nach  jedem  Enteisungszyklus  (42) 
des  Verdampfers  (3)  aufeinanderfolgend  gemes- 

30  sen  und  gespeichert  wird,  dal3  das  gespeicherte  Si- 
gnal  (Vd)  mit  dem  aktuellen,  elek-  trischen  Signal 
(VF)  verglichen  wird,  das  durch  die  Sensormittel 
(10,  11)  wahrend  des  Gebrauchs  des  Kuhlschranks 
(7)  nach  jedem  Enteisungszyklus  (42)  oder  An- 

35  fangsstart  erzeugt  wird,  und  dal3  der  Kuhlschrank 
(7)  fur  die  Dauer  eines  nachfolgenden  Enteisungs- 
zyklus  ausgeschaltet  wird,  und  zwar  immer  dann, 
wenn  die  aktuellen  Signale  (VF)  von  den  gespei- 
cherten  Signalen  (Vd)  urn  mehr  als  einen  gewissen, 

40  vorbestimmten  Wert  abweichen. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Verdampfertemperatur  wahrend  des 
Startzyklus  (40)  des  Kuhlschranks  (7)  gemessen 

45  wird  und  mit  einer  vorbestimmten  Temperatur  ver- 
glichen  wird,  bei  der  das  Eis  auf  dem  Verdampfer 
mindestens  groBtenteils  geschmolzen  ist,  und  dal3 
in  demjenigen  Fall,  in  dem  sich  herausgestellt  hat, 
dal3  die  gemessene  Temperatur  groBer  als  die  vor- 

50  bestimmte  Temperatur  oder  gleich  der  vorbestimm- 
ten  Temperatur  ist,  das  durch  die  Sensormittel  (10, 
11)  erzeugte,  elektriche  Signal  (Vd)  nach  dem  ge- 
nannten  Vergleich  gemessen  und  gespeichert  und 
dann  mit  dem  von  den  Sensormitteln  abgegebenen, 

55  aktuellen  Signal  (VF)  verglichen  wird. 

3.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  da!3  die  Verdampfertemperatur  wahrend  des 

6 
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Startzyklus  (40)  auf  einen  minimalen  und  maxima- 
len,  annehmbaren  Wert  hin  gepruft  wird  und  da(3 
beim  Erreichen  und  Uberschreiten  des  maximalen, 
annehmbaren  Werts  die  Temperatur  im  Gefrierfach 
(8)  gemessen  wird,  urn  zu  entscheiden,  ob  der  Ar- 
beitszyklus  (41),  namlich  der  Kuhlzyklus,  des  Kuhl- 
schranks  beginnen  soil. 

4.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Verdampfertemperatur  wahrend  des 
Kuhlzyklus  (41  )  auf  einen  minimalen,  annehmbaren 
Wert  hin  gepruft  wird,  dal3  beim  Erreichen  dieses 
Werts  und  nach  dem  Ausschalten  des  Kompres- 
sors  (4)  die  Temperatur  des  Gefrierfachs  (8)  ge- 
messen  wird  und  dal3  in  demjenigen  Fall,  in  dem 
die  Temperatur  des  Gefrierfachs  geringer  als  ein 
minimaler,  annehbarer  Wert  ist,  das  Verdampfer- 
heizelement  (2)  fur  eine  begrenzte  Zeitdauer  einge- 
schaltet  wird,  wobei  diesem  Einschalten  das  Ivies- 
sen  der  Verdampfertemperatur  fur  den  maximalen, 
annehmbaren  Wert  folgt,  dessen  Erreichen  und 
Uberschreiten  zum  Ausschalten  des  Heizelements 
(2)  und  zum  Messen  des  von  den  kapazitiven  Sen- 
sormitteln  abgegebenen,  aktuellen  Signals  fuhrt, 
und  wobei  auf  dieses  letztgenannte  Messen  ein 
Vergleich  zwischen  dem  aktuellen  Signal  und  dem 
gespeicherten  Signal  folgt  und  wobei  ferner  dann 
der  Verdampferenteisungszyklus  (42)  ausgefuhrt 
wird,  wenn  das  Verhaltnis  dieser  Signale  einen  ge- 
wissen,  vorbestimmten  Wert  uberschreitet. 

5.  Verfahren  nach  Anspruch  1  oder  4,  dadurch  ge- 
kennzeichnet,  dal3  der  vorbestimmte  Wert  ein  Kor- 
rekturwert  fur  das  von  den  kapazitiven  Sensormit- 
teln  (10,  11)  abgegebene,  gespeicherte  Signal  (Vd) 
ist,  wobei  der  Korrekturwert  ein  Prozentsatzwert 
oder  ein  vorbestimmter,  numerischer  Faktor  ist. 

6.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  der  Enteisungszyklus  (42)  folgende  Vor- 
gange  umfaBt: 

das  Heizelement  (2)  wird  eingeschaltet,  bis  die 
Verdampfertemperatur  einen  Wert  erreicht 
oder  uberschreitet,  bei  dem  das  Eis  auf  dem 
Verdampfer  sicher  groBtenteils  geschmolzen 
ist, 
danach  wird  das  Heizelement  (2)  ausgeschal- 
tet,  und  das  von  den  kapazitiven  Sensormitteln 
(9,  1  0)  kommende,  elektrische  Signal  wird  aus- 
gewertet  und  gespeichert,  urn  das  entspre- 
chende,  vorher  gespeicherte  Signal  (Vd)  zu  er- 
setzen,  und 
dann  wird  der  Kuhlzyklus  (41  )  nach  einer  genii- 
gend  langen,  voreingestellten  Verzogerungs- 
dauer  wieder  eingeleitet. 

7.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 

net,  dal3  der  Vergleich  zwischen  dem  gespeicher- 
ten  Signal  (Vd)  und  den  aktuellen  Signalen  (VF)  ste- 
tig  ausgefuhrt  wird. 

5  8.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  der  Vergleich  zwischen  dem  gespeicher- 
ten  Signal  (Vd)  und  den  aktuellen  Signalen  (VF)  in 
diskreten  Zeitintervallen  ausgefuhrt  wird. 

10  9.  Verfahren  nach  Anspruch  2,  4  oder  6,  dadurch  ge- 
kennzeichnet,  dal3  die  Auswertung  der  Temperatur 
des  Verdampfers  (3)  und  des  Gefrierfachs  (8)  stetig 
ausgefuhrt  wird. 

is  10.  Verfahren  nach  Anspruch  2,  4  oder  6,  dadurch  ge- 
kennzeichnet,  dal3  die  Auswertung  der  Temperatur 
des  Verdampfers  (3)  und  des  Gefrierfachs  (8)  in  dis- 
kreten  Zeitintervallen  ausgefuhrt  wird. 

20  11.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  der  Enteisungszyklus  (42)  nach  einer  vor- 
bestimmten  Zeitdauer  eingeleitet  wird,  wahrend  der 
die  Anwesenheit  von  erheblichem  Eis  auf  dem  Ver- 
dampfer  nicht  festgestellt  worden  ist. 

25 
12.  Kuhlschrank,  bei  dem  das  Verfahren  gemaB  An- 

spruch  1  durchgefuhrt  wird  und  der  einen  Verdamp- 
fer,  am  Verdampfer  angeordnete,  kapazitive  Sen- 
sormittel,  mindestens  ein  Speisenfrischhaltefach, 

30  mindestens  ein  Heizelement  zur  Enteisung  des  Ver- 
dampfers  und  mit  den  Sensormitteln  verbundene 
Steuermittel  fur  das  Heizelement  aufweist,  da- 
durch  gekennzeichnet,  dal3  die  Steuermittel  (1) 
folgendes  aufweisen: 

35 
Mittel  zur  Speicherung  eines  elektrischen  Si- 
gnals  (Vd),  das  von  den  Sensormitteln  (10,  11) 
auf  den  Anfangsstart  (40)  des  Kuhlschranks  (7) 
hin  und  bei  jedem  Verdampferenteisungszy- 

40  klus  (42)  erzeugt  wird, 
Komparatormittel  zum  Vergleich  des  gepei- 
cherten  Signals  (Vd)  mit  von  den  Sensormitteln 
(10,  11)  wahrend  des  normalen  Gebrauchs  des 
Kuhlschranks  (7),  d.h.  wahrend  der  Durchfuh- 

45  rung  des  ublichen  Kuhlzyklus  (41)  zwischen 
zwei  aufeinanderfolgenden  Enteisungen  oder 
nach  dem  Start  (40)  des  Kuhlschranks  (7),  er- 
zeugten,  aktuellen  Signalen  (VF)  und 
Operationsmittel  zum  Ausschalten  des  Kom- 

50  pressors  (4)  und  zum  Einschalten  des  Heizele- 
ments  (2),  das  immer  dann  eingeschaltet  wird, 
wenn  die  Komparatormittel  feststellen,  dal3  das 
Verhaltnis  des  gespeicherten  Signals  (Vd)  zu 
den  aktuellen  Signalen  (VF)  einen  vorbestimm- 

55  ten  Wert  uberschreitet. 

13.  Kuhlschrank  nach  Anspruch  12,  dadurch  gekenn- 
zeichnet,  da!3  die  Speichermittel,  die  Komparator- 
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mittel  und  die  Operationsmittel  durch  eine  Mikro- 
prozessoreinheit  (1)  gebildet  sind. 

14.  Kuhlschrank  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  dal3  die  Mikroprozessoreinheit  (1)  mit 
Temperatursensoren  (15,  16),  von  denen  jeweils  ei- 
ner  dem  Verdampfer  (3)  und  dem  Gefrierfach  (8) 
zugehort,  und  mit  Einstellmitteln  (17)  zur  Einstel- 
lung  von  Temperaturwerten  fur  den  Vergleich  mit 
von  den  Sensoren  (16,  16)  wahrend  des  Kiihl- 
schrankbetriebs  gemessenen,  entsprechenden, 
aktuellen  Werten  verbunden  ist. 

15.  Kuhlschrank  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  dal3  die  Mikroprozessoreinheit  (1  )  ubliche 
Kontaktarmmittel  (35)  zum  Einschalten  des  Kom- 
pressors  (4)  und  des  Heizelements  (2)  steuert. 

Revendications 

1  .  Procede  de  controle  de  la  formation  de  givre  sur  un 
evaporateur  de  refrigerateur,  un  moyen  de  capteur 
capacitif  positionne  au  niveau  de  I'evaporateur  du 
refrigerateur  et  connecte  a  un  moyen  de  commande 
de  degivrage  d'evaporateur  etant  associe  audit 
evaporateur,  lequel  active  un  element  de  resistance 
electrique  habituel  associe  audit  evaporateur  suite 
a  I'arret  du  compresseur  habituel,  caracterise  par  la 
mesure  et  la  memorisation,  suite  a  un  demarrage 
initial  du  refrigerateur  (7)  et  apres  chaque  cycle  de 
degivrage  (42)  de  I'evaporateur  (3),  d'un  signal 
electrique  (Vd)  genere  par  Ie  capteur  capacitif  (10, 
11)  et  par  la  comparaison  de  ce  signal  memorise 
(Vd)  avec  des  signaux  electriques  reels  (VF)  gene- 
res  par  ledit  moyen  de  capteur  (10,  11)  pendant  I'uti- 
lisation  du  refrigerateur  (7)  suite  a  chaque  cycle  de 
degivrage  (42)  ou  au  demarrage  initial,  Ie  refrigera- 
teur  (7)  etant  arrete  pendant  un  cycle  de  degivrage 
suivant  chaque  fois  que  les  signaux  reels  (VF)  dif- 
ferent  des  signaux  memorises  (Vd)  de  plus  d'une 
certaine  valeur  predeterminee. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que,  pendant  Ie  cycle  de  demarrage  (40)  du  refri- 
gerateur  (7),  la  temperature  de  I'evaporateur  est 
mesuree  et  est  comparee  a  une  temperature  pre- 
determinee  a  laquelle  Ie  givre  sur  ledit  evaporateur 
aau  moins  largementfondu  etsi  la  temperature  me- 
suree  s'avere  etre  superieure  ou  egale  a  la  tempe- 
rature  predeterminee,  Ie  signal  electrique  (Vd)  ge- 
nere  par  Ie  moyen  de  capteur  (10,  11)  est  mesure 
et  memorise  suite  a  cette  comparaison  puis  est 
compare  au  signal  reel  (VF)  emis  par  ce  dernier. 

3.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que,  pendant  Ie  cycle  de  demarrage  (40),  la  tempe- 
rature  de  I'evaporateur  est  verifiee  quant  a  une  va- 

leur  minimum  acceptable  et  une  valeur  maximum 
acceptable  et  lorsque  cette  derniere  est  atteinte  et 
depassee,  la  temperature  du  compartiment  de  con- 
gelation  (8)  est  mesuree  afin  de  decider  si  oui  ou 

5  non  il  convient  de  demarrer  Ie  cycle  de  fonctionne- 
ment  (41  )  du  refrigerateur  (7),  c'est-a-dire  son  cycle 
de  refrigeration. 

4.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
10  que,  pendant  Ie  cycle  de  refrigeration  (41),  la  tem- 

perature  de  I'evaporateur  est  verifiee  quant  a  une 
valeur  acceptable  minimum  et  si  celle-ci  est  attein- 
te,  la  temperature  du  compartiment  de  congelation 
(8)  est  mesuree  suite  a  I'arret  du  compresseur  (4) 

is  et  si  celle-ci  est  inferieure  a  une  valeur  acceptable 
minimum,  I'element  de  chauffage  d'evaporateur  (2) 
est  active  pendant  une  periode  limitee,  ladite  acti- 
vation  etant  suivie  par  la  mesure  de  la  temperature 
de  I'evaporateur  quant  a  une  valeur  acceptable 

20  maximum  dont  I'atteinte  et  Ie  depassement  aboutit 
a  la  deactivation  dudit  element  (2)  et  a  la  mesure 
du  signal  electrique  reel  (VF)  emis  par  Ie  moyen  de 
capteur  capacitif,  ladite  mesure  etant  suivie  par  une 
comparaison  entre  ledit  signal  reel  et  Ie  signal  me- 

25  morise;  Ie  cycle  de  degivrage  d'evaporateur  (42) 
etant  alors  execute  si  Ie  rapport  de  ces  signaux  ex- 
cede  une  certaine  valeur  predeterminee. 

5.  Procede  selon  la  revendication  1  ou  4,  caracterise 
30  en  ce  que  la  valeur  predeterminee  est  une  valeur 

de  correction  pour  Ie  signal  memorise  (Vd)  emis  par 
Ie  moyen  de  capteur  capacitif  (10,  11),  ladite  valeur 
de  correction  etant  une  valeur  de  pourcentage  ou 
un  multiplicateur  numerique  determine. 

35 
6.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 

que  Ie  cycle  de  degivrage  (42)  comprend  I'activation 
de  I'element  chauffant  (2)  jusqu'a  ce  que  la  tempe- 
rature  de  I'evaporateur  atteigne  ou  excede  une  va- 

40  leur  a  laquelle  on  est  sur  que  Ie  givre  sur  ledit  eva- 
porateur  a  fondu  largement,  apres  quoi  ledit  ele- 
ment  (2)  est  desactive  et  Ie  signal  electrique  prove- 
nant  du  moyen  de  capteur  capacitif  (10,  1  1  )  est  eva- 
lue  et  memorise  afin  de  remplacer  Ie  signal  memo- 

es  rise  prealablement  correspondant  (Vd),  Ie  cycle  de 
refrigeration  (41)  etant  alors  redemarre  apres  une 
periode  de  retard  pre-etablie  suffisamment  longue. 

7.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
so  que  la  comparaison  entre  Ie  signal  memorise  (Vd) 

et  les  signaux  reels  (VF)  est  realisee  en  continu. 

8.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  la  comparaison  entre  Ie  signal  memorise  (Vd) 

55  et  les  signaux  reels  (VF)  est  realisee  selon  des  in- 
tervalles  temporels  discrets. 

9.  Procede  selon  la  revendication  2,  4  ou  6,  caracte- 

8 
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rise  en  ce  que  revaluation  de  la  temperature  de 
I'evaporateur  (3)  et  du  compartiment  de  congelation 
(8)  est  realisee  en  continu. 

10.  Procede  selon  la  revendication  2,  4  ou  6,  caracte- 
rise  en  ce  que  revaluation  de  la  temperature  de 
I'evaporateur  (3)  et  du  compartiment  de  congelation 
(8)  est  realisee  selon  des  intervalles  temporels  dis- 
crets. 

11.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  Ie  cycle  de  degivrage  (42)  est  realise  apres  une 
periode  temporelle  predeterminee  pendant  laquelle 
la  presence  de  givre  en  une  quantite  excessive  sur 
I'evaporateur  n'est  pas  detectee. 

12.  Refrigerateur  dans  lequel  Ie  procede  de  la  revendi- 
cation  1  est  mis  en  oeuvre,  comprenant  un  evapo- 
rateur,  un  moyen  de  capteur  capacitif  positionne  au 
niveau  de  I'evaporateur,  au  moins  un  compartiment 
de  conservation  de  nourriture,  au  moins  un  element 
chauffant  pour  degivrer  ledit  evaporateur  et  un 
moyen  de  commande  d'element  chauffant  connec- 
ts  audit  moyen  de  capteur,  caracterise  en  ce  que 
ledit  moyen  de  commande  (1  )  comprend  un  moyen 
pour  memoriser  un  signal  electrique  (Vd)  genere  par 
ledit  moyen  de  capteur  (10,  1  1  )  suite  a  un  demarra- 
ge  initial  (40)  du  refrigerateur  (7)  et  suite  a  chaque 
cycle  de  degivrage  d'evaporateur  (42),  un  moyen 
de  comparateur  pour  comparer  ledit  signal  memo- 
rise  (Vd)  a  des  signaux  reels  (VF)  generes  par  ledit 
moyen  de  capteur  (10,  11)  pendant  une  utilisation 
normale  du  refrigerateur  (7),  c'est-a-dire  pendant 
une  execution  du  cycle  de  refrigeration  habituel  (41  ) 
entre  deux  degivrages  successifs  (42)  ou  apres  Ie 
demarrage  (40)  du  refrigerateur  (7)  et  un  moyen  de 
fonctionnement  pour  arreter  Ie  compresseur  (4)  et 
pour  faire  fonctionner  I'element  chauffant  (2)  cha- 
que  fois  que  ledit  moyen  de  comparateur  detecte 
que  Ie  rapport  dudit  signal  memorise  (Vd)  sur  les 
signaux  reels  (VF)  excede  une  valeur  predetermi- 
nee. 

13.  Refrigerateur  selon  la  revendication  12,  caracterise 
en  ce  que  Ie  moyen  de  memorisation,  Ie  moyen  de 
comparateur  et  Ie  moyen  de  fonctionnement  sont 
une  unite  de  microprocesseur  (1). 

14.  Refrigerateur  selon  la  revendication  13,  caracterise 
en  ce  que  I'unite  de  microprocesseur  (1)  est  con- 
nected  a  des  capteurs  de  temperature  (15,  16)  as- 
socies  respectivement  a  I'evaporateur  (3)  et  au 
compartiment  de  congelation  (8),  et  a  un  moyen  de 
regulateur  (17)  pour  etablir  des  valeurs  de  tempe- 
rature  en  vue  d'une  comparaison  avec  des  valeurs 
reelles  correspondantes  mesurees  par  lesdits  cap- 
teurs  (15,  16)  pendant  un  fonctionnement  de  refri- 
gerateur. 

15.  Refrigerateur  selon  la  revendication  13,  caracterise 
en  ce  que  I'unite  de  microprocesseur  (1  )  commande 
un  moyen  de  contacteur  mobile  habituel  (35)  pour 
activer  Ie  compresseur  (4)  et  I'element  chauffant 

s  (2). 
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