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(54) A method for fast freezing food

(57) A method for fast freezing food in a refrigerator
apparatus comprising a fresh food compartment, a freez-
er compartment, a refrigeration system having a com-
pressor, a condenser, a first evaporator situated in said
freezer compartment, and a second evaporator situated
in said fresh food compartment, and in which at least a
fan situated in said freezer compartment is used for pro-
viding air flow over said first evaporator and over a food

item to be fast frozen, the method comprising the steps
of switching on the compressor when the temperature in
the fresh food compartment is above a predetermined
first set value and to switch on the fan when the com-
pressor is running. When the temperature in the fresh
food compartment is below the predetermined first set
value the compressor is switched off and the fan is kept
running until the temperature in the freezer compartment
reaches a predetermined second set value.
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Description

[0001] The present invention relates to a method for
fast freezing food in a refrigerator apparatus. More pre-
cisely, the present invention relates to a method to be
implemented in a refrigerator apparatus comprising a
fresh food compartment, a freezer compartment, a re-
frigeration system having a compressor, a condenser, a
firstevaporator situated in said freezer compartment, and
a second evaporator situated in said fresh food compart-
ment. With the term "refrigerator apparatus" we mean
any refrigeration appliance including two cavities for food
storage at two different temperatures, i.e. a fresh food
compartment in which the food is stored at a temperature
around 5°C and a freezer compartment in which the food
is stored at a temperature around -18°C. In the refriger-
ation apparatus according to the present invention the
refrigeration system elements, i.e. the compressor, the
condenser, the first and second evaporators, are con-
nected in series in a closed loop.

[0002] EP 0558095 discloses a refrigerator apparatus
having a first evaporator placed in the fresh food com-
partment and a second evaporator placed in the freezer
compartment, where in each compartment a fan is used
and in which such fans are switched on only when the
compressor is operating. Such document does not dis-
close any fast freezing function of the appliance.

[0003] It is well known in the field of the above refrig-
eration appliances having two cavities the need of boost-
ing freezing performances (particularly for small food
quantities, i.e. 1-2 kg) that are stored in a dedicated area
of the freezer, where the two cavities are simultaneously
refrigerated by means of two evaporators (so called "mo-
no-circuit layout").

[0004] Extra freezing features (such as rapid freezing,
shock freezing, quick chill, etc.) are typically required by
customers when they place a small amount of food (1-2
kg) that is at ambient temperature inside a freezer and
they are willing to quickly reduce food temperature in
order to maintain the proper texture and organoleptic fea-
tures of food when it will be reheated. Extra freezing con-
ditions are typically achieved in today products by in-
creasing the running time of the compressor (typically
during these functions operation the compressor run time
is 100%, while during normal operation is around 45% -
cycling mode). These functions are commonly used
across several products with only one evaporator (e.g.
side by side or chest freezer or upright freezer) or also
with two cavities but with also two evaporators that are
cooled down independently (e.g. by means of electrov-
alves in the circuit that allows two independent cooling
modes: freezer alone or freezer + fresh food compart-
ments). By increasing the running time of the compres-
sor, the temperature inside the freezer cavity will pro-
gressively decrease, enhancing the freezing speed of
stored food. However, this operation mode of the com-
pressor is not suitable for the simpler cooling circuit con-
figuration with two evaporators connected in series (mo-
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no-circuit layout). Since for this configuration the two cav-
ities are operating together simultaneously, it is neces-
sary to balance size and shape of the two evaporators
in order to ensure proper temperatures of the two com-
partments, under a defined range of operating conditions
(e.g.from 16 °C t0 43 °C ambient temperature). So, when
extra freezer performances are requested to the appli-
ance, the cooling power of the freezer will be limited by
the fresh food compartment temperature operation (typ-
ically +5 °C), significantly limiting the functionality of the
"extra freezing" functions.

[0005] Itis therefore an object of the present invention
to provide a method of controlling the above mentioned
type of refrigerator apparatus in which, while maintaining
the simple (and low cost) circuit having no electrovalve
(mono-circuit layout), very good performances are ob-
tained as far as fast freezing of food is concerned.
[0006] The above objectis reached thanks toa method
and to apparatus as well having the features listed in the
appended claims.

[0007] According to the invention, at least a fan is sit-
uated in the freezer compartment for providing an air flow
over said first evaporator and over a food item to be fast
frozen.

[0008] The solution according to the invention does in-
clude also a control of the fan inside the freezer compart-
ment in order to improve the heat exchange process be-
tween cold air and selected food items and to modulate
the on/off time of the compressor and the on/off time of
the fan independently one from the others. In the refrig-
eration appliance according to the invention is not nec-
essary to use any further fan in the fresh food compart-
ment. According to a preferred embodiment, the fan in
the freezer compartment is preferably positioned in a
place where it will be able to suck air from the evaporator
outlet and to drive the cold air on the food mass that the
customer is willing to quickly freeze (around 1-2 kg lo-
cated into the extra freezing area). Basically the idea is
to run the compressor operation as usual, allowing com-
pressor switch on or off accordingly to fresh food com-
partment reaching target temperature (typically cycling
around +5 °C), and running the fan or fans in the freezer
compartment not only during compressor ON phases,
but also partially during the compressor OFF phases. As
a result, during compressor ON phases, the food to be
frozen will be cooled down by cold air stream coming
from freezer evaporator. During compressor OFF phas-
es, the fan will continue to blow cold air on the food items
to be frozen (the thermal inertia of the rest of the cavity
being used to guarantee that the air blown on the addi-
tional food mass will be cold enough). In order to avoid
excessive warming of the total food load stored inside
the freezer compartment during compressor OFF phase,
the fan is switched-off accordingly to the temperature
sensor of the freezer cavity when the temperature goes
beyond a predetermined threshold, such threshold being
preferably around -16 °C).

[0009] Instead of switching off the fan, the control proc-
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ess unit of the appliance can also reduce its speed.
Therefore the switching off of the fan has to be intended
here either as an actual stop of the fan, or to a reduction
of the speed thereof in order to obtain a technical effect
similar to an actual switching off.

[0010] Further advantages and features of a method
and apparatus according to the invention will be clear
from the following detailed description with reference to
the accompanying drawings in which:

- Figure 1 is a schematic representation of the refrig-
eration circuit of a refrigerator apparatus according
to the invention; and

- Figure 2 is a block diagram showing how the refrig-
eration circuit of figure 1 is controlled.

[0011] With reference to the drawings, a refrigeration
circuit according to the invention comprises a compres-
sor 10, a condenser 12, an expansion device 14 (for in-
stance a capillary tube), a first evaporator 16 placed in a
freezer compartment FZ and a second evaporator 18
placed downstream the first evaporator 16 and placed in
afreshfood compartmentFF. In the freezer compartment
FZ afan 20 is placed for providing air flow over the first
evaporator 16 and over a food item A to be fast frozen
and placed in a dedicated zone 22 of the freezer com-
partment FZ for fast freezing of food. In the example
shown in figure 1 the fan is sucking air from the first evap-
orator 16 and delivers it to the dedicated fast freezing
zone 22, but it is clear that other configurations may be
adopted, for instance where the fan blows air to the evap-
orator and to the dedicated zone 22. Moreover, more
fans 20 can be used.

[0012] An electronic control process unit 23 is linked
to a temperature sensor 25 placed in the freezer com-
partment FZ and to a temperature sensor 27 placed in
the fresh food compartment (FFC), and sends driving
signals to the compressor 10 and to the fan 20.

[0013] In figure 2 it is shown the process which starts
when the user put a food item A in the dedicated zone
22 of the freezer compartment FZ. Of course this fast
freezing or quick freezing process may be started by ac-
tivating a switch which changes the usual process ac-
cording to which the fan 20 in the freezer compartment
FZ is either switched off when the compressor 10 is
switched off or it is kept continuously switched off. On
the other hand the control method according to the in-
vention may be adopted as a default control method, and
therefore used even if there is no need of fast freezing
(in this case there is no need of a fast freezing switch or
button).

[0014] When the temperature in the fresh food com-
partment FFC is higher that a first set temperature (for
instance 5°C), the compressor 10 is switched on together
with the fan 20 in the freezer compartment FZ (block 30).
When the temperature in the fresh food compartment
FFC is below the first set temperature, the compressor
10 is switched off (block 32) while the fan 20 is kept run-
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ning up to when the temperature in the freezer compart-
ment FZ is above a second set temperature (for instance
-16°C). At this point also the fan 20 is switched off (block
34) and the control waits for the raising of temperature
in the fresh food compartment FFC above the first set
temperature, when both the compressor 10 and the fan
20 are both switched on again. Both set temperatures
are stored in the control process unit 23 and may be
changed either in the production line or by the user. The
preferred temperature values for the first set temperature
are comprised between 0°C and 10°C, more preferably
between 2°C and 8°C.

[0015] The preferred temperature values for the sec-
ond set temperature are comprised between - 18°C and
-14°C, more preferably between -17°C and -15°C.
[0016] From the above detailed description it is clear
thatthe method according to the invention allows a simple
and inexpensive way of providing a mono-circuit refrig-
erator with efficient fast freezing capabilities, with the sim-
ple addition of afan in the freezer compartment and minor
modification in the algorithm controlling the refrigeration
circuit.

Claims

1. A method for fast freezing food in a refrigerator ap-
paratus comprising a fresh food compartment (FFC),
a freezer compartment (FZ), a refrigeration system
having a compressor (10), a condenser (12), a first
evaporator (16) situated in said freezer compartment
(FZ), and a second evaporator (18) situated in said
fresh food compartment (FFC), characterized in
that at least a fan (20) situated in said freezer com-
partment (FZ) is used for providing air flow over said
first evaporator (16) and over a food item (A) to be
fast frozen, the method comprising the steps of
switching on the compressor (10) when the temper-
ature in the fresh food compartment (FFC) is above
a predetermined first set value and to switch on the
fan (20) when the compressor (10) is running, and
in that when the temperature in the fresh food com-
partment (FFC) is below said predetermined first set
value the compressor (10) is switched off and the
fan (20) is kept running until the temperature in the
freezer compartment (FZ) reaches a predetermined
second set value.

2. A method according to claim 1, wherein the first set
temperature is comprised between 0°C and 10°C
and the second set temperature is comprised be-
tween -18°C and -14°C.

3. A method according to claim 2, wherein the first set
temperature is comprised between 2°C and 8°C and
the second set temperature is comprised between
-17°C and -15°C.
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4. A refrigerator apparatus comprising a fresh food
compartment (FFC), a freezer compartment (FZ), a
refrigeration system having a compressor (10), a
condenser (12), a first evaporator (16) situated in
said freezer compartment (FZ) and a second evap- %
orator (18) situated in said fresh food compartment
(FFC), characterized in that it comprises at least a
fan (20) situated in said freezer compartment (FZ)
for providing air flow over said first evaporator (16)
and over a food item (A) to be fast frozen. 10

5. Arefrigerator apparatus according to claim 4, further
comprising a control process unit (23) adapted to
switch on the compressor (10) and the fan (20) when
the temperature in the fresh food compartment (FFC) 15
is above a predetermined first set value, to switch
off the compressor (10) when the temperature in the
fresh food compartment (FFC) is below said prede-
termined first set value and to keep running the fan
(20) when the compressor is in a switched off con- 20
figuration until the temperature in the freezer com-
partment (FZ) reaches a second predetermined set
value.

6. Arefrigeratorapparatus accordingto claim 5, where- 25
in the control process unit (23) is adapted to be set
by the user also in a no fast freezing configuration
in which the fan (20) is switched on only when the
compressor (10) is switched on.

30
7. Arefrigeratorapparatus according to claim 5, where-
in the control process unit (23) is adapted to be set
by the user also in a no fast freezing configuration
in which the fan (20) is permanently switched off.
35
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