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Description

[0001] The present invention is related to providing
the freezing capacity in the freezer compartment, at
least in conformity with the standards, without lowering
the interior temperature in the fresh food compartment
below the desired level, in two-door type refrigerators
having both the freezer and fresh food compartments.
[0002] The "Quick Freeze" operation is used in order
to lower the temperature of the food placed in the freezer
compartment, rapidly to -18°C. The quick freeze capac-
ity is the maximum amount of food that can be frozen in
a certain time period, during the quick freeze process.
[0003] When the quick freeze process is started, the
thermostat reaches its highest value and the refrigerator
operates at 100% capacity. By delaying the compressor
operational period, the freezer compartment can reach
the desired freezing capacity. However, in this case the
inner temperature of the fresh food compartment drops
below the desired level and causes the freezing of the
fresh food. In the known technique, in order to avoid this
undesired situation the fresh food and freezer compart-
ments are cooled by separate cooling circuits, using two
compressors. Furthermore, this problem is solved by re-
ducing the quick freezer capacity. In another known
technique, this problem has been solved by changing
the dimensions of the evaporator in the fresh food com-
partment. However this change increases the energy
consumption.

[0004] The object of the present invention is to in-
crease the freezing capacity of the double-compartment
type refrigerator, the cooling system of which has been
designed as a single cooling system with a single com-
pressor and a single control center.

[0005] Another object of the invention is to avoid the
freezing of the food in the fresh food compartment, by
preventing the inner temperature of the fresh food com-
partment from falling below the desired level.

[0006] According to the invention, these objects are
achieved by a refrigerator as defined in claim 1 or 2.
[0007] An embodiment of the refrigerator cooling, re-
alized in order to attain the objects of the invention is
illustrated in the attached drawings, wherein:

Figure 1, is the layout of the evaporator and heater
positions;

Figure 2, is the flow chart of the cooling cycle con-
trol;

Figure 3, is the graphic showing the refrigerator
cooling cycle operating in the quick freezer mode;

Figure 4, is the flow chart of the alternative cooling
cycle control;

Figure 5, is the graphic showing the alternative cool-
ing cycle operating in the quick freezer mode.

[0008] The components shown in the drawings have
the following numbers;
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. Fresh food compartment

. Freezer compartment

. Fresh food compartment evaporator
. Freezer compartment evaporator

. Heater

. Temperature Sensor

. Compressor

. Control Unit

0O ~NO O WN -

[0009] Inthe cooling system of a two-door type refrig-
erator with freezer (2) and fresh food compartments (1),
the total running time (tquick) of the Quick Freeze is equal
to the sum of the quick freeze 100% running time (t10)
and the quick freeze cyclic running times (t.yce). The
duration and temperature values at which the compres-
sor (7) must be operated for the quick freeze process
and the operational period of the heater (5) placed in the
fresh food compartment (1) to avoid the decrease of the
inner temperature of the fresh food compartment (1)
during quick freezing, as well as the temperature value
at which the heater has to be operated are determined
in the control unit (8).

[0010] Anembodiment of the refrigerator quick freeze
function is illustrated in Figures 2 and 3, and will be de-
scribed in detail as follows:

[0011] In the cooling system of a two-door type refrig-
erator having the freezer (2) and fresh food compart-
ments (1) when the user presses the quick freeze button
(101), the quick freeze process starts and during this
process, the control unit (8) performs the below ex-
plained operations in order to keep the inner tempera-
ture of the fresh food compartment (1) within a range
(Tpmaxo Twmin)» determined by the manufacturer or by the
standards. After this initial step (101), the 100% running
time (t1q0) of the quick freeze function and the estimated
duration (t;) of quick freezing, determined by the man-
ufacturer are compared in Step 102. As the result of this
comparison, if the 100% running time (t,4q) of the quick
freeze function is greater than the estimated duration
(t1) of quick freezing, determined by the manufacturer,
the compressor (7) is operated at 100% capacity during
the quick freeze 100% running time (o), in Step 103.
[0012] In step 104, the temperature sensor (6) placed
in the fresh food compartment (1) reads the inner tem-
perature of the said compartment (1) and the control unit
(8) compares the values thus obtained, with the upper
limit value (Ty,y) of the required temperature range for
the fresh food compartment determined by the manu-
facturer. If the inner temperature value in fresh food
compartment (1) that is read by the sensor (6) is greater
than the upper limit value (Ty,,) of the required temper-
ature range for the fresh food compartment determined
by the manufacturer, the electrical heater (5) placed in
the refrigerator fresh food compartment (1) to maintain
required cooling and to avoid the freezing of the food in
case the said compartment (1) is excessively cooled, is
closed in Step 105 and Step 108 wherein the cyclic run-
ning time (t;, j¢) Of the quick freeze is compared with the
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estimated quick freeze operation time (t,) starts. In Step
108, if the estimated quick freeze operation time (t;) de-
termined by the manufacturer is greater than the cycle
running time (t;,e) Of the quick freeze, the quick freeze
operation is terminated and normal cooling is carried on.
Otherwise, i.e. if the estimated quick freeze operation
time (t,) determined by the manufacturer is smaller than
the cyclic running time (tcyde) of the quick freeze, Step
102 starts and the 100% running time (t;q) of the quick
freeze function and the estimated duration (t;) of quick
freezing, determined by the manufacturer are com-
pared.

[0013] If the inner temperature value in the fresh food
compartment (1) that is read by the sensor (6) is smaller
than the upper limit value (Tyy,,) of the required temper-
ature range for the fresh food compartment determined
by the manufacturer in Step 104 then the inner temper-
ature value in the fresh food compartment (1) that is read
by the sensor (6) is compared with the lower limit value
(Twmin) of the required temperature range for the fresh
food compartment determined by the manufacturer in
Step 106. In Step 106, if the inner temperature value in
the fresh food compartment (1) thatis read by the sensor
(6) is smaller than the lower limit value (Ty;,) of the re-
quired temperature range for the fresh food compart-
ment determined by the manufacturer, the electrical
heater (5) placed in the refrigerator fresh food compart-
ment (1) to maintain required cooling and to avoid the
freezing of the food in case the said compartment (1) is
excessively cooled, operates in Step 107 then Step 108
starts.

[0014] In Step 102 wherein the 100% running time
(t100) of the freeze function and the estimated duration
(t1) of quick freezing, determined by the manufacturer
are compared, if the 100% running time (t;oo) of the
quick freeze function is smaller than the estimated du-
ration (t4) of quick freezing, determined by the manufac-
turer, step 104 starts and the temperature sensor (6)
placed in the fresh food compartment (1) reads the inner
temperature of the said compartment (1) and these val-
ues are compared with the upper limit value (Tyyx) of
the required temperature range for the fresh food com-
partment determined by the manufacturer. If the inner
temperature of the said compartment (1) is bigger than
the upper limit value (Ty,,) of the required temperature
range for the fresh food compartment determined by the
manufacturer, the compressor (7) operates in Step 109
and then Step 108 starts. In Step 104, if the inner tem-
perature value in the fresh food compartment (1) that is
read by the sensor (6) is smaller than the upper limit
value (Ty4x) Of the required temperature range for the
fresh food compartment determined by the manufactur-
er; Step 106 starts and the inner temperature value in
the fresh food compartment (1) thatis read by the sensor
(6) is compared with the lower limit value (Ty;;,) of the
required temperature range for the fresh food compart-
ment determined by the manufacturer. In Step 106, if
the inner temperature value in the fresh food compart-
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ment (1) that is read by the sensor (6) is smaller than
the lower limit value (T);,) of the required temperature
range for the fresh food compartment determined by the
manufacturer, the compressor (7) is kept at "OFF" posi-
tion in all cases and then Step 108 starts. In step 106,
if the inner temperature value in the fresh food compart-
ment (1) that is read by the sensor (6) is greater than
the lower limit value (T);,) of the required temperature
range for the fresh food compartment determined by the
manufacturer, the program determined by the control
unit (8) is completed in Step 108 (Fig. 2 and Fig 3).
[0015] Another embodiment of the refrigerator quick
freeze function is illustrated in Figures 4 and 5 and will
be described in detail as follows:

[0016] In the cooling system of a two-door type refrig-
erator with freezer (2) and fresh food compartments (1),
the control unit (8) maintains the inner temperature of
the fresh food compartment (1) within the temperature
range (Tpax Tmin) @S determined by the manufacturer
or by the standards, during the quick freeze process by
operating the compressor (7) at 100% capacity and by
operating the heater (5) cyclically when the quick freeze
button (201) is pressed. The process is illustrated in Fig-
ure 4. In this case, the total running time (ty) and
100% capacity running time (t;oo) of the Quick Freeze
are equal. During this period, the compressor (7) works
at 100% capacity. The control unit (8) maintains the in-
ner temperature of the fresh food compartment (1) with-
in the temperature range (Tyax - Tmin) defined by the
manufacturer or by the standards, during the quick
freeze operation.

[0017] In step 202, the compressor (7) runs at 100%
capacity during the 100% capacity running time (t;qo) of
the Quick Freeze; in Step 203, the temperature sensor
(6) placed in the fresh food compartment (1) reads the
inner temperature of the said compartment (1) and
these values are compared with the upper limit value
(Tyax) of the required temperature range for the fresh
food compartment determined by the manufacturer. If
the inner temperature value in the fresh food compart-
ment (1) that is read by the sensor (6) is greater than
the upper limit value (Ty,,) of the required temperature
range for the fresh food compartment determined by the
manufacturer, the electrical heater (5) placed in the re-
frigerator fresh food compartment (1) to maintain the re-
quired cooling and to avoid the freezing of the food in
case the said compartment (1) is excessively cooled, is
closed in all cases in Step 204 and Step 207; wherein
the total running time (t;;c) and estimated quick freeze
operation time (t;) determined by the manufacturer are
compared, starts. In Step 207, if the estimated quick
freeze operation time (t;) determined by the manufac-
turer is greater than the total running time (ty;ci), the
quick freeze operation is terminated and normal cooling
is carried on. Otherwise, i.e. if the estimated quick freeze
operation time (t;) determined by the manufacturer is
smaller than the total running time (tyck), the process
returns back to Step 202.
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[0018] In Step 203, if the inner temperature value in
the fresh food compartment (1) that is read by the sensor
(6) is smaller than the upper limit value (Tyy,,) of the re-
quired temperature range for the fresh food compart-
ment determined by the manufacturer, step 205 where
the inner temperature value in the fresh food compart-
ment (1) that is read by the sensor (6) is compared with
the lower limit value (T);,) of the required temperature
range for the fresh food compartment determined by the
manufacturer, starts.

[0019] In Step 205, if the inner temperature value in
the fresh food compartment (1) thatis read by the sensor
(6) is smaller than the lower limit value (T);,) of the re-
quired temperature range for the fresh food compart-
ment determined by the manufacturer, the electrical
heater (5) placed in the refrigerator fresh food compart-
ment (1) to maintain the required cooling and to avoid
the freezing of the food in case the said compartment
(1) is excessively cooled operates in Step 206, then
Step 207 starts. In Step 205, if the inner temperature
value in the fresh food compartment (1) that is read by
the sensor (6) is greater than the estimated quick freeze
operation time (t;) determined by the manufacturer the
electrical heater (5) placed in the refrigerator fresh food
compartment (1) to maintain the required cooling and to
avoid the freezing of the food in case the said compart-
ment (1) is excessively cooled, is closed in Step 204 and
then Step 207 starts (Figures 4 and 5).

Claims

1. A two-door type refrigerator having freezer (2) and
fresh food compartments (1), a compressor (7), a
temperature sensor (6), an electrical heater (5), and
a control unit (8) which provides a quick freeze op-
eration, wherein the quick freeze operation com-
prises two phases, namely operating the compres-
sor (7) at 100% capacity in a first phase and in cyclic
periods in a second phase, the control unit (8) fur-
ther providing: the inner temperature of that fresh
food compartment (1) to be continuously measured
by the temperature sensor (6) placed in the fresh
food compartment (1) when the compressor (7)
runs at 100% capacity during the quick freeze 100%
operation time (t;qq); the electrical heater (5),
placed in the refrigerator fresh food compartment
(1) to maintain the required cooling and to avoid the
freezing of the food in case the said compartment
(1) is excessively cooled, to be started if the inner
temperature value in the fresh food compartment
(1) that is read by the sensor (6) is smaller than the
lower limit value (T,;,) of the required temperature
range for the fresh food compartment determined
by the manufacturer, the electrical heater (5) to be
stopped if the inner temperature value in the fresh
food compartment (1) is greater than the upper limit
value (T4 of the required temperature range for
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the fresh food compartment determined by the man-
ufacturer and therefore to be operated cyclically
during the quick freeze 100% operation time (t1q0)
whereas to be stopped during the quick freeze cy-
clic running time (t, ), When the compressor (7)
starts cyclic operation at the end of the quick freeze
100% operation time (t1qq); the inner temperature
of the fresh food compartment (1) to be continuous-
ly measured by the temperature sensor (6) placed
in the fresh food compartment and the compressor
(7) to be stopped if the inner temperature value in
the fresh food compartment (1) that is read by the
sensor (6) is smaller than the lower limit value (Ty;,)
of the required temperature range for the fresh food
compartment determined by the manufacturer,
whereas the compressor (7) to be started during the
cyclic running time (tgye) if the inner temperature
value in the fresh food compartment (1) is greater
than the upper limit value (T,,,) of the required tem-
perature range for the fresh food compartment de-
termined by the manufacturer.

2. Arrefrigerator having a fresh food compartment (1),

a freezer compartment (2), an electrical heater (5),
a temperature sensor (6), a compressor (7) and a
control unit (8) which provides a quick freeze oper-
ation, wherein the control unit (8) provides: the com-
pressor (7) to run at 100% capacity during the total
quick freeze operation time (tg;cx), whereby the to-
tal quick freeze operation time (tquick) is equal to the
quick freeze 100% operation time (t,4g); the inner
temperature of the fresh food compartment (1) to
be continuously measured by the temperature sen-
sor (6), which is placed in the fresh food compart-
ment (1); the electrical heater (5), which is placed
in the refrigerator fresh food compartment (1) to
maintain the required cooling and to avoid the freez-
ing of the food in case the said compartment (1) is
excessively cooled, to be started if the inner tem-
perature value in the fresh food compartment (1)
thatis read by the sensor (6) is smaller than the low-
er limit value (Ty;,) of the required temperature
range for the fresh food compartment, but the elec-
trical heater (5) to be stopped if the inner tempera-
ture value in the fresh food compartment (1) is
greater than the upper limit value (Ty,) of the re-
quired temperature range for the fresh food com-
partment determined by the manufacturer, thereby
causing the heater (5) to be operated cyclically dur-
ing the total quick freeze operation time (tyici)-

Patentanspriiche

1. Zweitlriger Kihlschrank mit Gefrierfach (2) und
Frischhaltefach (1) fur Lebensmittel, mit einem
Kompressor (7), einem Temperatursensor (6), ei-
nem elektrischen Heizgerat (5) und einer Steuer-
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einheit (8), die fiir einen Schnellgefrierbetrieb sorgt,
wobei der Schnellgefrierbetrieb zwei Phasen um-
fasst, namlich den Betrieb des Kompressors (7) bei
100%-Leistung in einer ersten Phase und in zykli-
schen Perioden in einer zweiten Phase, wobei die
Steuereinheit (8) weiterhin dafir sorgt, dass die In-
nentemperatur des Frischhaltefachs (1) von dem
Temperatursensor (6), der in dem Frischhaltefach
angeordnet ist, fortlaufend gemessen wird, wenn
der Kompressor (7) bei 100%-Leistung wahrend
der 100%-Schnellgefrierbetriebszeit (tqq) lauft;
dass das elektrische Heizgerat (5), das in dem
Frischhaltefach (1) des Kihlschranks angeordnet
ist, um die erforderliche Kihlung aufrechtzuerhal-
ten und das Gefrieren der Lebensmittel in dem Fall
zu verhindern, wenn dieses Fach (1) tbermaRig ge-
kiihlt wird, gestartet wird, falls der Innentemperatur-
wert in dem Frischhaltefach (1), der von dem Sen-
sor (6) gelesen wird, kleiner als der vom Hersteller
bestimmte untere Grenzwert (Ty;,) des flir das
Frischhaltefach geforderten Temperaturbereichs
ist; dass das elektrische Heizgerat (5) gestoppt
wird, falls der Innentemperaturwert in dem Frisch-
haltefach (1) groRer als ein vom Hersteller be-
stimmter oberer Grenzwert (Ty,,) des fur das
Frischhaltefach geforderten Temperaturbereichs ist
und es deshalb wahrend der 100%-Schnellgefrier-
betriebszeit (t,,q) zyklisch betrieben wird, wohinge-
gen es wahrend der Schnellgefrierzykluslaufzeit
(teycle) gestoppt wird, wenn der Kompressor (7) ei-
nen zyklischen Betrieb am Ende der 100%-Schnell-
gefrierbetriebszeit (t,59) beginnt; dass die Innen-
temperatur des Frischhaltefach (1) fortlaufend
durch den Temperatursensor (6), derin dem Frisch-
haltefach angeordnet ist, gemessen wird, und dass
der Kompressor (7) gestoppt wird, falls der Innen-
temperaturwert in dem Frischhaltefach (1), der von
dem Sensor (6) gelesen wird, kleiner als der vom
Hersteller bestimmte untere Grenzwert (Ty;;,) des
fir das Frischhaltefach geforderten Temperaturbe-
reichs ist, wohingegen der Kompressor (7) wahrend
der Zykluslaufzeit (t;c) gestartet wird, falls der In-
nentemperaturwert in dem Frischhaltefach (1) gr6-
Rer als der vom Hersteller bestimmte obere Grenz-
wert (Tyay) des fir das Frischhaltefach geforderten
Temperaturbereichs ist.

Kihlschrank mit einem Frischhaltefach (1) fiir Le-
bensmittel, einem Gefrierfach (2), einem elektri-
schen Heizgerat (5), einem Temperatursensor (6),
einem Kompressor (7) und einer Steuereinheit (8),
die fiir einen Schnellgefrierbetrieb sorgt, wobei die
Steuereinheit (8) daflir sorgt, dass der Kompressor
(7) wahrend der gesamten Schnellgefrierbetriebs-
zeit (tyyic) bei 100%-Leistung lauft, womit die ge-
samte Schnellgefrierbetriebszeit (t,cc) gleich der
100%-Schnellgefrierbetriebszeit (1) ist; dass die
Innentemperatur des Frischhaltefachs (1) fortlau-
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fend von dem Temperatursensor (6), der in dem
Frischhaltefach (1) angeordnet ist, gemessen wird,;
dass das elektrische Heizgerat (5), das in dem
Frischhaltefach (1) des Kihlschranks angeordnet
ist, um die erforderliche Kiihlung aufrechtzuerhal-
ten und das Gefrieren der Lebensmittel zu verhin-
dern, falls dieses Fach (1) ibermaRig gekuhlt wird,
gestartet wird, falls die Innentemperaturwert in dem
Frischhaltefach (1), der von dem Sensor (6) gele-
sen wird, kleiner als der untere Grenzwert (Ty;)
des flr das Frischhaltefach geforderten Tempera-
turbereichs ist; dass aber das elektrische Heizgerat
(5) gestoppt wird, falls der Innentemperaturwert in
dem Frischhaltefach (1) gréRer als ein vom Herstel-
ler bestimmter oberer Grenzwert (Ty,,,) des fir das
Frischhaltefach geforderten Temperaturbereichs
ist, wodurch bewirkt wird, dass das Heizgeréat (5)
wahrend der gesamten Schnellgefrierbetriebszeit
(tquick) zyKlisch betrieben wird.

Revendications

Un réfrigérateur du type a deux portes comportant
un congélateur 2 et des compartiments pour
aliments frais 1, un compresseur 7, un palpeur de
température 6, un réchauffeur électrique 5 et une
unité de contréle 8 qui assure une fonction de
congélation rapide, dans laquelle I'opération de
congélation rapide comprend deux phases, a savoir
le fonctionnement du compresseur 7 a 100 % de sa
capacité dans une premiére phase, et par périodes
cycliques dans une seconde phase, l'unité de
contrdle 8 garantissant au surplus que la
température intérieure du compartiment pour
aliments frais 1 est mesurée de maniére continue
par le palpeur de température 6, placé dans le
compartiment pour aliments frais 1 quand le
compresseur 7 tourne a 100 % de sa capacité au
cours de la durée de fonctionnement de congélation
rapide a 100 % (t4qq) ; le réchauffeur électrique 5,
placé dans le compartiment pour aliments frais du
réfrigérateur 1 maintenant le refroidissement
nécessaire et évitant la congélation des aliments au
cas ou ledit compartiment 1 serait refroidi de fagon
excessive de maniére a étre mis en route sila valeur
de la température intérieure dans le compartiment
pour aliments frais 1 qui est lue par le palpeur 6 est
plus petite que la valeur limite inférieure (T,;;,) de
l'intervalle de température requis pour le
compartiment pour aliments frais déterminé par le
fabricant, le réchauffeur électrique 5 étant
interrompu si la valeur de la température intérieure
dans le compartiment pour aliments frais 1 est
supérieure a la valeur imite supérieure (T,,5,) de
l'intervalle de température requis pour le
compartiment pour aliments frais déterminé par le
fabricant et par suite est amené a fonctionner de
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maniére cyclique au cours de la durée du
fonctionnement a 100 % de congélation rapide
(t100), tandis qu'il est interrompu au cours de la
durée de fonctionnement cyclique de congélation
rapide (t;,ce) quand le compresseur 7 commence
son fonctionnement cyclique a la fin de la durée de
l'opération a 100 % de congélation rapide (t,q), la
température intérieure du compartiment pour
aliments frais 1 étant mesurée de maniére continue
par le palpeur de température 6 placé dans le
compartiment pour aliments frais et le compresseur
7 étant interrompu si la valeur de la température
intérieure dans le compartiment pour aliments frais
1 qui est lue par le palpeur 6 est inférieur a la valeur
limite inférieure (T ,;,,) de l'intervalle de température
requis pour le compartiment pour aliments frais
déterminé par le fabricant tandis que le
compresseur 7 est mis en route au cours de la
durée de fonctionnement cyclique (t;, ) sila valeur
de la température intérieure dans le compartiment
pour aliments frais 1 est supérieure a la valeur limite
supérieure (T, de lintervalle de température
requis pour le compartiment pour aliments frais
déterminé par le fabricant.

Un réfrigérateur comportant un compartiment pour
aliments frais 1, un compartiment de congélation 2,
un réchauffeur électrique 5, un palpeur de tempé-
rature 6, un compresseur 7, et une unité de controle
8, qui détermine un fonctionnement de congélation
rapide, dans lequel l'unité de contrdle 8 assure que
le compresseur 7 fonctionne a 100 % de sa capacité
au cours de la durée totale de I'opération de congé-
lation rapide (tpige), gréce a quoi la durée totale de
I'opération de congélation rapide (t 55i4¢) €St €gale
a la durée de I'opération de congélation rapide a
100 %, la température intérieure du compartiment
pour aliments frais 1 étant mesurée de maniére
continue par le palpeur de température 6 qui est pla-
cé dans le compartiment pour aliments frais 1, le
réchauffeur électrique 5 qui est placé dans le com-
partiment pour aliments frais du réfrigérateur 1
maintenant le refroidissement nécessaire pour évi-
ter la congélation des aliments dans le cas ou ledit
compartiment 1 est refroidi de fagon excessive, de
maniéere a étre mis en route si la valeur de la tem-
pérature intérieure dans le compartiment pour ali-
ments frais 1 qui est lu par le palpeur 6 estinférieure
a la valeur limite inférieure (T,,;,) de l'intervalle de
température requis pour le compartiment pour ali-
ments frais, mais le réchauffeur électrique 5 étant
stoppé, si la valeur de la température intérieure
dans le compartiment pour aliments frais 1 est su-
périeure a la valeur limite supérieure (T ) de l'in-
tervalle de température requis pour le comparti-
ment pour aliments frais déterminée par le fabri-
cant, en provoquant ainsi le fonctionnement cycli-
que du réchauffeur 5 au cours de la durée totale de
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I'opération de congélation rapide.
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