
Europäisches Patentamt

European Patent Office

Office européen des brevets

E
P

 0
 9

95
 9

57
 A

2

Printed by Xerox (UK) Business Services
2.16.7 (HRS)/3.6

(19)

(11) EP 0 995 957 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
26.04.2000  Bulletin 2000/17

(21) Application number: 99117317.0

(22) Date of filing: 03.09.1999

(51) Int. Cl.7: F25D 29/00,  F25D 11/02,
F25D 27/00

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 22.10.1998 IT PN980076

(71) Applicant:
Electrolux Zanussi S.p.A.
33170 Pordenone (IT)

(72) Inventor: Ranieri, Massimiliano
50142 Firenze (IT)

(74) Representative:
Busca, Luciano et al
PROPRIA S.r.l.
Via Mazzini 13
33170 Pordenone (IT)

(54) Refrigeration apparatus with temperature balancing device

(57) The refrigeration apparatus comprises a cold
storage compartment (3), a freezing compartment (4)
and a compressor-driven refrigerating circuit adapted to
keep said compartments at respective temperatures by
means of cyclic operation phases of the compressor (8).
In the cold storage compartment (3) there is provided
an internal lighting lamp (6) that is operable also as a
temperature balancing device with a variable power
according to a pre-set reference temperature (Tr) and
the room temperature (Ta).
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Description

[0001] The present invention refers to a refrigera-
tion apparatus of the type comprising at least a first
compartment and at least a second compartment that
are cooled down at different temperatures, as well as a
temperature balancing device adapted to ensure a cor-
rect operation of the apparatus even in the case of the
ambient temperature dropping to an excessive extent.
[0002] Refrigeration apparatuses of this kind are
well-known in the art and they generally comprise a
refrigerating circuit provided with a single compressor
and two evaporators arranged in series and associated
to a cold storage compartment and a freezer compart-
ment, respectively. Automatic control means enable the
cold storage compartment temperature to be set and
the compressor to be caused to operate cyclically in
order to keep respective pre-determined temperatures
in the two compartments.
[0003] The temperature balancing device is
adapted to artificially heat up the cold storage compart-
ment when the ambient temperature is excessively low,
in such a manner as to increase the rate of the opera-
tion cycles of the compressor, thereby preventing the
temperature in the freezer compartment from increas-
ing to a dangerous extent as far as the integrity of the
therein stored food articles is concerned.
[0004] In a per sè known manner, the temperature
balancing device preferably makes use, as a heating
element, of the same illuminating lamp which is pro-
vided in the cold storage compartment and is normally
controlled to light up whenever the access door of said
compartment is opened.
[0005] As described for instance in DE-U-297 07
866, a capacitor may be used in view of reducing the
power output of the lamp when the latter is operated as
a temperature-balancing heating element. In particular,
the lamp can be operated at normal power rating by
means of a switch adapted to make the connection
when the door is opened, or can be operated at a
reduced power rating, through said capacitor and an
additionally provided switch, in response to an exces-
sive drop in the ambient temperature. In this connection,
said additional switch may either be of the manually
actuated type or may be provided in the form of an elec-
tronic switch that is controllable through a driving circuit
adapted to either directly or indirectly detect the ambient
temperature.
[0006] In any case, further to said specially pro-
vided capacitor, the need arises for also two different
switches to be used to accordingly drive the heating
and/or illuminating lamp, and this of course undesirably
complicates the apparatus.
[0007] The main drawback connected to the above
described solution anyway derives from the fact that,
when operating as a temperature balacing element, the
lamp is operated at a pre-determined fixed power rating,
regardless of the actual operating conditions of the

refrigeration apparatus and the actual value of the ambi-
ent temperature. Therefore, the resulting "thermally bal-
anced" operation of the apparatus is a rather
approximate, imprecise one, ie. the thermal power out-
put of the lamp may be either undesirably excessive or
actually insufficient for the operating conditions of the
refrigeration apparatus to be able to be controlled auto-
matically in an effective, accurate manner.

[0008] It therefore is a purpose of the present inven-
tion to minimize the drawbacks of such prior-art solu-
tions.
[0009] In particular, it is a purpose of the present
invention to provide a refrigeration apparatus with a
temperature balancing device that is able to operate in
an accurate, quick and effective manner in response to
the actual temperature and operating conditions.
[0010] A further purpose of the present invention is
to provide a refrigeration apparatus of the above cited
kind, which, although functionally sophisticated,
requires a substantially limited number of component
parts.
[0011] According to the present invention, such
aims are reached in a refrigeration apparatus with tem-
perature balancing device embodying the features and
characteristics as substantially recited in the appended
claims.
[0012] The features and advantages of the present
invention will anyway be more readily and clearly under-
stood from the description that is given below by way of
non-limiting example with reference to the accompany-
ing drawing, in which

- Figure 1 is a schematical view of a refrigeration
apparatus provided with a temperature balancing
device and illustrated in a representation in which it
appears without its access door;

- Figure 2 is the electrical schematics of a preferred
embodiment of the temperature balancing device
applicable to the apparatus shown in Figure 1.

[0013] With reference to the above cited Figures,
the refrigeration apparatus according to the present
invention is preferably a refrigerator of the type compris-
ing at least a cold storage compartment 3 and at least a
freezer compartment 4. In a per sè known (and not
shown) manner, the two compartments 3 and 4 are
thermally insulated and are adapted to be cooled down
by respective evaporators connected in series in a
refrigerating circuit that also includes a compressor 8
and a condenser which are both common to both com-
partments. Through a sequence of switch-on and
switch-off cycles of the compressor 8, the compart-
ments 3 and 4 are normally kept at respective tempera-
tures, wherein the cold storage temperature is obviously
higher than the freezer temperature.
[0014] The rated temperature of the cold storage
compartment 3, and as a consequence also the temper-
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ature of the freezer compartment 4, is adjustable by
means a a control device 5 to which at least a lamp 6
(preferably of the filament type).

[0015] In a per sè known manner, the lamp 6 is
adapted to perform the twofold task of illuminating the
cold storage compartment 3 (by for instance delivering
its full thermal power output) when the associated
access door of the refrigerator is opened, and artificially
heating the same cold storage compartment 3 (even if
the associated access door is closed) when anomalous
conditions occur as brought about by an excessive low-
ering of the ambient temperature Ta. In other words, the
lamp 6 is able to perform a temperature balancing task,
ie. is capable of heating up the cold storage compart-
ment 3 to a temperature that is detected by an appropri-
ate sensor 7 and used to cause the on/off cycles of the
compressor 8 to occur at a faster rate.
[0016] The lamp 6 is anyway supplied at the normal
power rating, ie, at the rating at which it operates when
performing as an illuminating lamp upon a door opening
condition being detected (for instance, by a Reed-type
magnetic sensor 12 or the like).
[0017] With particular reference to Figure 2, a pre-
ferred embodiment for controlling the operation of the
lamp 6 is described below.
[0018] The refrigeration apparatus comprises con-
trol means based on a microprocessor 9, for instance of
the Motorola P18 type, that are adapted to control at
least an electronic switch 10 (for instance, a Triac) so as
to deliver to the lamp 6 (as this will be described in
greater detail further on) the power supply available at
two terminals 11.
[0019] The microprocessor 9 comprises respective
inputs 13, 14, 15 and 16 that are driven by the control
device 5, the temperature sensor 7 of the cold storage
compartment 3, a sensor 17 adapted to detect the
ambient temperature Ta, and the door-opening mag-
netic sensor 12, respectively.
[0020] Furthermore, the microprocessor 9 has two
outputs 18 through which it is capable of cyclically ener-
gize the compressor 8, via a relay 19 or the like, in
accordance with the temperature Tr set on the control
device 5 (for instance, 5°C) and the temperature
detected by the sensor 7, which preferably detects the
temperature of the air in the interior of the cold storage
compartment 3. In a per sè known manner, the cyclic
energizations of the compressor 8 are therefore in this
way normally able to keep the temperatures in the com-
partments 3 and 4 at their respective rated or set values
through a sequence of cooling phases alternating with
pauses or resting phases of the respective evaporators.
[0021] When the sensor 12 detects an open-door
condition, it drives the input 16 of the microprocessor 9
with a control signal in response to which the microproc-
essor 9 then drives in turn the Triac 10 so as to let the
lamp 6 be supplied at the required power rating to illumi-
nate the interior of the cold storage compartment 3.
[0022] The inputs 13 and 15 of the microprocessor

9 are driven by the control device 5 and the sensor 17
with a reference signal and a signal that is indicative of
the temperature Ta of the room in which the apparatus
is installed, respectively.

[0023] According to a feature of the present inven-
tion, the microprocessor 9 is adapted tosupply the lamp
6 also when the sensor 12 actually detects a closed-
door condition, preferably when the compressor 8 is in a
de-energization phase, in the case that the temperature
Ta detected by the sensor 17 is lower than a pre-deter-
mined value (for instance, 20°C).
[0024] Under such conditions, however, according
to the present invention the microprocessor 9 is set so
as to supply the lamp 6 at a power rating that is variable
(in a linear manner or at discrete levels, from a minimum
value to a maximum value) in accordance with the
above cited temperatures Tr and Ta.
[0025] Preferably, the microprocessor 9 is adapted
to let the lamp 6 operate as a temperature balancing
device at a power rating that is variable according to a
pre-determined correlation (built into the same micro-
processor 9) between the temperatures Tr and Ta. For
instance, such a correlation may be of the matrix type
and can be most easily set in the microprocessor 9 by
anyone skilled in the art.
[0026] Generally, the higher the set temperature Tr
and the lower the ambient temperature Ta, the higher
will be the power rating at which the lamp 6 is supplied.
[0027] Such a power adjustment can for instance
be easily obtained through a phase control of the gate
signal of the Triac 10, in a per sè known manner, in
accordance with the outcome of the correlation between
the above cited parameters.
[0028] In this connection, the above cited correla-
tion of the temperatures Tr and Ta is preferably deter-
mined by the microprocessor 9 by identifying the values
of said temperatures based on the signals it receives at
its inputs 13 and 15, as described afore in greater detail.
It can however be easily appreciated that, as an alterna-
tive solution, the above cited correlation may be deter-
mined by the microprocessor 9 in an indirect manner, for
instance by identifying the ratio of the operation times to
the pause times of the compressor 8 Such a time ratio
is in fact indicative of the temperatures Tr and Ta
according to determined parameters that can be easily
calculated by those skilled in the art.
[0029] In any case, the lamp 6 is in this way able to
operate as a temperature balancing healing element at
a power rating that is each time correlated to the actual
requirements of the refrigeration apparatus. In other
words, the risk is in this way advantageously avoided of
a thermal power of the lamp 6 proving insufficient under
conditions of particularly low ambient temperature Ta or,
conversely, of a thermal power of said lamp 6 being
excessively high when said ambient temperature is not
particularly low.
[0030] Furthermore, a single switch 10 controlled
by the microprocessor 9 is capable of supplying the

3 4

5

10

15

20

25

30

35

40

45

50

55



EP 0 995 957 A2

4

lamp 6 for it to operate both as an illumination element
and temperature balancing heating element. The corre-
sponding advantages in terms of simplicity and reliabil-
ity, owing to the low number of component parts used,
emerge therefore in a fully clear manner.

[0031] It will be of course appreciated that the
above described refrigeration apparatus can undergo
any of a number of modifications without departing from
the scope of the present invention.
[0032] For example, the refrigeration apparatus
according to the present invention may be of a more tra-
ditional type, ie. of the type using temperature balancing
heating means that are distinct from the illumination
lamp 6. Also in this case, in fact, the operation of the
apparatus will be improved by letting the temperature
balancing means operate at a power rating that is corre-
lated to the afore cited parameters, in particular the
ambient temperature Ta and the set temperature Tr.

Claims

1. Refrigeration apparatus comprising at least a cold
storage compartment (3) and a freezer compart-
ment (4) that are accessible through at least a door,
a compressor-driven refrigerating circuit adapted to
normally keep said compartments at respective
temperatures through a sequence of cyclic ener-
gization and de-energization phases of the com-
pressor (8) on the basis of a reference temperature
(Tr) that is capable of being set by means of control
means (5), temperature balancing heating means
(6) controlled by control means (9) being provided
in said cold storage compartment, characterized
in that said control means (9) are adapted to oper-
ate said temperature balancing means (6) at a
power rating that is variable in accordance with said
reference temperature (Tr) and the temperature
(Ta) of the room in which the apparatus is installed.

2. Refrigeration apparatus according to claim 1, char-
acterized in that said control means (9) are
adapted to operate said temperature balancing
means (6) at a power rating that is variable in
accordance with a pre-determined correlation,
which is built into the same control means (9),
between said temperatures (Tr, Ta).

3. Refrigeration apparatus according to claim 1, char-
acterized in that said temperature balancing
means comprise at least a lamp (6) adapted to illu-
minate the cold storage compartment (3) when said
access door is open, said control means (9) being
adapted to operate the lamp (6) even with said door
in its closed condition when said ambient tempera-
ture (Ta) is lower than a pre-determined value.

4. Refrigeration apparatus according to claim 3, char-
acterized in that said lamp (6) is actuatable by said

control means (9) through at least an electronic
switch (10) that is controlled so as to supply the
lamp at its highest illumination power rating and at
said temperature balancing variable power rating
when said door is open and closed, respectively..

5. Refrigeration apparatus according to claim 4, char-
acterized in that said electronic switch (10) com-
prises a Triac operable by phase control of the gate
signal by said control means (9).

5 6

5

10

15

20

25

30

35

40

45

50

55



EP 0 995 957 A2

5


	bibliography
	description
	claims
	drawings

