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(54)
controlling the operation of such cooler

(57) A combined operating cooler (1) is disclosed
which independently operates in a monotemperature or
multitemperature mode, comprising: at least one refrig-
erating cell. (3) having an internal volume with a lower
area (3a) and an upper area (3b); at least one first tem-
perature detector (11) in the lower area (3a) adapted to
detect at least one temperature value (Tb) of the lower
area (3a); at least one second temperature detector (13)
in the upper area (3b) adapted to detect at least one
temperature value (Ta) of the upper area (3b); at least
one cold action actuator (15); and at least one hot action
actuator (17); means for controlling internal temperatures
of the refrigerating cell (3) cooperating with the detectors
(11, 13) and the actuators (13, 15) for keeping a mono-
temperature or multitemperature operation in the refrig-
erating cell (3) by comparing the temperatures (Tb, Ta)
with temperature set point values (SP, SP1, SP2).

Combined multitemperature or monotemperature operating cooler and process for

19\
) p
\ ;{ ~/3b
Az =
137 |
17
/
9
15
™~
3
5
yd "
7
3a
23— =
11

Printed by Jouve, 75001 PARIS (FR)



1 EP 1748 267 A1 2

Description

[0001] The presentinventionrefers to acombined mul-
titemperature or monotemperature operating cooler and
to a process for controlling the operation of such cooler.
[0002] The current art provides for coolers, particularly
aimed to the wine sector for storing wines at adequate
temperatures, substantially of two types:

- multitemperature type;
- monotemperature type.

[0003] As known, the peculiarity of the multitempera-
ture type is obtaining in the same volume of the refriger-
ating cell a wide distribution of temperatures without hav-
ing to use separators or partitions adapted to thermally
insulate the volumes with different temperatures. This
distribution is generally designated by equipment man-
ufacturers as areas with a "defined" temperature, with a
variation from 2°C to 5°C from area to area, that can be
easily located and used. Normally, the areas are located
by means of shelves supplied by the manufactured. The
thermotechnical system is anyway single, since multiple
systems are not provided, for example one for each area.
[0004] These temperature areas therefore allow stor-
ing the various types of wine at the desired temperatures,
which are normally advised for drinking wines.

[0005] In the multitemperature types of coolers, there
are, typically, temperatures included between 2°C and
6°C in the lower area of the refrigerating cell, and up to
16°C to 18°C in the upper area. Between the two ex-
tremes, there can be a plurality of areas with intermediate
temperature levels. This type of cooler is normally used
for exposing and/or storing different types of wines, usu-
ally by placing white wines in the lower area of the refrig-
erating cell (colder area) and red wines in the upper area.
[0006] The distribution of temperatures is function of
the following factors:

- used temperature checks: the known multitempera-
ture cooler operation is allowed by two controllers
which control two different actuators, namely a cold
action and an hot action. Such actions respectively
activate the internal cold and hot sources. As known
inthe art, the term cold source means a surface taken
to a temperature which is at least lower than the min-
imum required internal temperature; vice versa, the
term hot source means a surface taken to a temper-
ature which is at least greater than the maximum
required internal temperature. In practice, due to in-
sulation limits, source spaces limits and thermal in-
teraction among the different areas, among the
source temperatures and the values of the corre-
sponding internal areas, there must be a difference
on the order of some tenths of degrees centigrades.
The logic governing these two controllersis generally
the classical thermostatation one: in fact, a set point
(namely a working point, one for the cold area and
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one for the hot area) and a temperature hysteresis
are set. In this way, the temperatures of two areas
are directly controlled. Normally, the controlled areas
are, for simplicity, the end areas or those next to the
end areas. The set point values can be generally set
by the user:

- space distribution and power (temperature) of cold
and hot sources: the temperature checks constrain
to the thermostatation two points of the space tem-
perature distribution. For realising the desired tem-
perature distribution, it is therefore necessary to
space distribute the thermal sources, obviously tak-
ing into account the temperatures at which the sourc-
es are;

- temperature layering - specific weight of internal air
depending on thermal-hygrometric conditions: this
latter aspect exploits the specific weight of air de-
pending on its thermal-hygrometric conditions
which, when there is a gravitational field, creates nat-
ural convective motions that are realised internally
to the apparatus, due to the absence of a forced con-
vection. These motions are anyway extremely slow
and therefore originate a temperature layering that
allows obtaining a substantially stable temperature
distribution.

[0007] Inthe monotemperature type, instead, the tem-
perature inside the refrigerating cell is single.

[0008] The monotemperature cooler is typically aimed
for users who need to expose/store a whole stock of food-
stuff, for example wines, at a certain temperature. The
temperature check is called "neutral area" and is used
for controlling systems that have an element that causes
a positive increase (for example heating) and an element
that causes a negative increase (for example cooling). A
controller will then activate the hot action when the tem-
perature will drop below the set point minus the hyster-
esis, and vice versa will activate the cold action when the
temperature will rise over the set point plus the adjust-
ment hysteresis.

[0009] From the system point of view, it is possible to
realise this version in two modes:

- with static refrigeration (without venting): in such
case, in order to reach a constant temperature dis-
tribution, itis necessary to dose hot and cold sources,
though it is possible to use a single temperature
checking point;

- with dynamic refrigeration (with internal venting): in
this case, the forced convection, if powerful enough,
allows homogeneising the internal temperature and
therefore the space arrangement of the thermal
sources is less important.

[0010] What is however not proposed by the prior art
is a single cooler that can be set by the user for having
both a multitemperature operation and a monotempera-
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ture operation, being anyway able to modify such setting
at any time depending on current specific needs. In fact,
in the wine sector, it is clear that white and cool wines
has a greater requestin summer with respecttored wines
that are better appreciated in the colder seasons: de-
pending on this seasonality, an operator that in the cold
seasons wished to be able to adequately store both red
wines and white wines had to purchase a multitempera-
ture cooler; on the contrary, in hot seasons, it would have
been more adequate to have a monotemperature cooler
available for adequately storing a greater amount of white
wines. It is therefore evident that, in order to satisfy the
above needs, the operator would have to purchase both
a multitemperature cooler, and a monotemperature cool-
er, with obvious negative results both on purchasing and
managing costs, and on encumbrances caused by two
distinct coolers.

[0011] Therefore, objectofthe presentinventionis pro-
viding a combined operation cooler which allows having
independently a multitemperature operation or a mono-
temperature operation in the same refrigerating cell, such
operation being able to be set and modified by a user at
any time and depending on specific needs.

[0012] Another object of the present invention is pro-
viding a combined multitemperature or monotempera-
ture operating cooler equipped with a single thermo-tech-
nical system for realising both operations.

[0013] A further object of the present invention is pro-
viding an operating process that allows a cooler to oper-
ate either with multitemperature or with monotempera-
ture, such operation being able to be set and modified
by a user at any time and depending on specific needs.
[0014] The above and other objects and advantages
of the invention, as will appear from the following descrip-
tion, are reached with a combined multitemperature or
monotemperature operating cooler as claimed in claim 1.
[0015] Moreover, the above and other objects and ad-
vantages of the invention are reached with a process for
controlling the operation of a multitemperature or mono-
temperature operating cooler as claimed in claim 11. Pre-
ferred embodiments and non-trivial variations of the
presentinvention are the subject matter of the dependent
claims.

[0016] The present invention will be better described
by some preferred embodiments thereof, provided as a
nonlimiting example, with reference to the enclosed
drawings, in which:

- FIG. 1 shows a front view of an embodiment of a
multitemperature or monotemperature operating
cooler according to the present invention;

- FIG. 2 shows a partial side view of the cooler of FIG.
1;

- FIG. 3 shows a block diagram showing a preferred
embodiment of an electric diagram of the cooler ac-
cording to the present invention; and

- FIG. 4 shows a flow diagram representing the steps
composing the process according to the present in-
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vention.

[0017] For a brief exposure, herein below obviously all
descriptions related to common parts and components
with other coolers and which are necessary for the basic
operation of the cooler, will not be described, since they
are deemed as widely known in the art, such as for ex-
ample electric supply system, systems for insulating,
compressing and channelling cooling gases, etc., while
instead all aspects and components characterising the
cooler 1 according to the present invention will be de-
scribed in detail.

[0018] With reference therefore to FIG. 1, 2 and 3, it
is possible to note an embodiment of the combined mul-
titemperature or monotemperature operating cooler 1 ac-
cording to the present invention. Such cooler 1 compris-
es:

-  atleast one refrigerating cell 3 having inside it inde-
pendently a monotemperature or multitemperature
operation with the modes that follow, such refriger-
ating cell 3 being obviously closed by at least one
insulating door 5 and being equipped inside it with a
plurality of shelves 7, preferably adjustable in their
height due to positioning brackets 9 or other known
adjusting systems; the internal volume of the refrig-
erating cell can be ideally divided, during its multi-
temperature operation, into a lower area 3a, that can
be found at the lowest temperature of the defined
temperature range, and an upper area 3b that can
be found at the top temperature of the above range;

- at least one first temperature detector 11 placed in
the lower area 3a adapted to detect at least one tem-
perature value of the lower area 3a itself;

- atleast one second temperature detector 13 placed
in the upper area 3b adapted to detect at least one
temperature value of the upper area 3b itself;

- atleast one cold action actuator 15;

- atleast one hot action actuator 17;

- means for controlling internal temperatures of the
refrigerating cell 3; such means, as will be seen be-
low in more detail, depending on the desired oper-
ating mode for the cooler 1, control the operation of
the cold action actuator 15 and/or the hot action ac-
tuator 17 depending on the temperatures detected
by the first and second temperature detectors, re-
spectively 11 and 13, and comparing them with a
single temperature set point, in case of monotem-
perature operation, or with at least one lower tem-
perature set point and one upper temperature set
point, in case of multitemperature operation, for
maintaining the correct monotemperature or multi-
temperature operation inside the refrigerating cell 3.
Moreover, the control means can be equipped with
external displaying and driving means 21, such as
for example a display equipped with an appropriate
device for selecting and entering data, to allow a user
to set in particular the desired operating mode for
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the cooler 1 and the related parameters mentioned
below. The above temperature set point values can
be already resident in an hardware memory of the
control means; alternatively, in order to allow a great-
er customisation of the cooler 1, the set point values
can be set by the user through the displaying and
driving means 21 depending on the desired operat-
ing mode. In particular, through the displaying and
driving means 21, it is possible to allow a user to
modify parameters such as LANGUAGE (this item
allows choosing the language with which indications
will appear on the display), USE (activates the mono-
temperature or multitemperature functionality),
TEMPERATURE (allows choosing the single tem-
perature set point for the monotemperature opera-
tion, and the lower and upper set point values, re-
spectively related to the lower area 3a and the upper
area 3b of the refrigerating cell 3, during the multi-
temperature operation).

[0019] Itis also possible to provide that the cooler 1 is
equipped with an internal venting system 19 and/or an
external venting system in addition to a condensating
unit 23.

[0020] The operating modes of the cooler 1 according
to the present invention will be described below in case
of monotemperature or multitemperature operation.
[0021] As already previously mentioned, in the mono-
temperature operation, the temperature inside the refrig-
erating cell 3 must be uniform. In this case, the control
means will compare the single set point with the mean
of the temperatures detected by the first temperature de-
tector 11 and the second temperature detector 13. Alter-
natively, it is possible to use also a single detector 11 or
13: however, by using both detectors 11, 13, itis possible
to verify the temperature homogeneity inside the refrig-
erating cell 3. When the mean of the two temperatures
detected by the first temperature detector 11 and the sec-
ond temperature detector 13 is greater than the value of
the single set point, possibly taking into account a range
of intervention, the control means activate the cold action
actuator 15 for cooling the refrigerating cell 3.

[0022] Vice versa, if the mean of the two temperatures
detected by the first temperature detector 11 and the sec-
ond temperature detector 13 is lower than the value of
the single set point, the control means activate the hot
action actuator 17 for heating the refrigerating cell 3. In
particular, by designating with SP the single set point
value of the desired temperature in the refrigerating cell
3, Tb the temperature value detected by the first temper-
ature detector 11, Ta the temperature value detected by
the second temperature detector 13 and HYS the hys-
teresis value, it is obtained that the cold action actuator
15 is activated when (Tb + Ta)/2 > SP + HYS, while the
hot action actuator 17 is activated when (Tb + Ta)/2 <
SP - HYS.

[0023] The possible internal venting can remain oper-
ating independently from the activation of actuators 15
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or 17 in order to further homogeneise the temperature
inside the refrigerating cell 3, but it can be provided to
disable it under particular situations, such as for example
in case of opening of the door 5.

[0024] Obviously, the possible external venting is ac-
tivated in conjunction with the turning-on of the compres-
sor (not shown).

[0025] The multitemperature operation of the cooler 1
according to the present invention is instead driven by a
completely different logics, though advantageously using
the common components to those used for the monote-
mperature operation.

[0026] Under this operating mode, by interposing the
control means, the second temperature detector 13 is
adapted to control the intervention of the hot action ac-
tuator 17 and the first temperature detector 11 is adapted
to control the intervention of the cold action actuator 15.
[0027] In particular, the cold action actuator 15 is ac-
tivated when the temperature detected by the first tem-
perature detector 11 placed in the lower area 3a of the
refrigerating cell 3 is greater than the value of the lower
set point plus the hysteresis value. Similarly, the hot ac-
tion actuator 17 is activated when the temperature de-
tected by the second temperature detector 13 placed in
the upper area 3b of the refrigerating cell 3 will be lower
than the lower set point value minus the hysteresis value.
By designating with SP1 the lower set point value of the
desired temperature in the lower area 3a of the refriger-
ating cell 3 (and with Tb the temperature detected by the
firsttemperature detector 11) and SP2 the upper set point
value of the desired temperature in the upper area 3b of
the refrigerating cell 3 (with Ta the temperature detected
by the second temperature detector 13) and with HYS
the hysteresis value, it is obtained that the cold action
actuator 15 is activated when Tb > SP1 + HYS, while the
hot action actuator 17 is activated when Ta < SP2 - HYS.
[0028] It can therefore be obtained that, in the multi-
temperature operating mode, the two actuators 15, 17
are active in the same period of time since the control
means are able to independently control the two actua-
tors.

[0029] In this case the control means do not activate
the possible internal venting, in order not to create air
motions inside the refrigerating cell 3 that obviously
would try to make the temperatures uniform. Also the
external venting can be not actuated, sinceitis notalways
useful to assist the system; it is therefore preferable not
to actuate the external venting to reduce the total ma-
chine noise and to reduce the energy consumptions.
[0030] Due to what has been stated above, from FIG.
3 itis possible to note a possible embodiment of an elec-
tric diagram realising the advantageous characteristics
of the cooler 1 according to the present invention, in
which, in addition to the already previously described
components, the hardware controllers 25a, 25b, 25c,
25d, 25e, 25f are further pointed out, which are respec-
tively related to line connection, first and second temper-
ature detector 11 and 13, hot action actuator 17, internal
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venting system 19, external venting system 27 and cold
action actuator 15, driven by the control means.

[0031] The presentinvention further refers to an oper-
ating process which allows a cooler 1 according to the
present invention to perform a multitemperature opera-
tion or a monotemperature operation.

[0032] Then, with reference to FIG. 4, it is possible to
note that the process according to the present invention
comprises the steps of:

- defining the operating modes of the cooler 1; in par-
ticular, such step comprises the step of selecting a
monotemperature or multitemperature operating
mode (F105);

- if the monotemperature operating mode has been
selected, defining (F106) a value of the single set
point (SP) of desired temperature in the refrigerating
cell 3;

- detecting (F107) a temperature value (Tb) from the
first temperature detector 11 and a temperature val-
ue (Ta) from the second temperature detector 13;

- if the monotemperature operating mode has been
selected, computing (F108) the mean (Tb + Ta)/2 of
the two temperatures (Tb, Ta) respectively detected
by the first temperature detector 11 and the second
temperature detector 13;

- if the monotemperature operating mode has been
selected, comparing (F109) the value of the single
temperature set point (SP) = an hysteresis value
(HYS) with the mean of the two temperatures (Tb,
Ta) detected by the first temperature detector 11 and
the second temperature detector 13: if (Tb + Ta)/2
> SP + HYS, activating (F111) the cold action actu-
ator 15; if (Tb + Ta)/2 < SP - HYS, activating (F113)
the hot action actuator 17;

- ifthe multitemperature operating mode has been se-
lected, defining (F115) at least one lower set point
(SP1) of a desired temperature in the lower area 3a
of the refrigerating cell 3 and one upper set point
(SP2) of a desired temperature in the upper area 3b
of the refrigerating cell 3b;

- detecting (F117) a temperature value (Tb) from the
first temperature detector 11 and a temperature val-
ue (Ta) from the second temperature detector 13;

- ifthe multitemperature operating mode has been se-
lected, comparing (F119) the temperature (Tb) de-
tected by the first temperature detector 11 placed in
the lower area 3a of the refrigerating cell 3 with the
value of the lower set point (SP1) plus the hysteresis
value (HYS); if Tb > SP1 + HYS, activating (F123)
the cold action actuator 15;

- ifthe multitemperature operating mode has been se-
lected, comparing (F121) the temperature (Ta) de-
tected by the second temperature detector 13 placed
in the upper area 3b of the refrigerating cell 3 with
the value of the upper set point (SP2) minus the hys-
teresis value (HYS), and, if Ta < SP2 - HYS, activat-
ing (F125) the hot action actuator 17.
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[0033] Itis clear that the steps of the above process
are cyclically repeated during the whole operation of the
cooler 1.

[0034] The step of defining the operating modes of the
cooler (1) can further comprise the step of choosing a
displaying language (F103) for information on the dis-
playing and driving means 21, for example selecting it
from a list of pre-set languages. Obviously, the step of
defining the operating modes of the cooler 1 can be re-
alised at any time during operation of the cooler 1.
[0035] Obviously, the invention is also related to at
least one computer program comprising computer pro-
gram code means adapted to run all steps of the above-
described process when such program is run on a com-
puter, particularly when it is run by the control means of
the cooler 1. Obviously the invention also refers to a com-
puter program as defined and contained on a computer-
readable medium.

[0036] The cooler 1 and/or the operating process ac-
cording to the present invention as previously described
have a particular application in the wine sector for the
correct storage of wines, but it is wholly evident how they
can be advantageously used in any other case in which
the same characteristics are required, such as for exam-
ple in the seasonal storage of different foodstuff that re-
quire different storage temperatures in certain periods,
and the same temperature in other periods.

Claims

1. Combined operating cooler (1), characterised in
thatitindependently operates in amonotemperature
or multitemperature mode, comprising:

- at least one refrigerating cell (3) having an in-
ternal volume with a lower area (3a) and an up-
per area (3b);

- at least one first temperature detector (11) in
said lower area (3a) adapted to detect at least
one temperature value (Tb) of said lower area
(3a);

- at least one second temperature detector (13)
in said upper area (3b) adapted to detect at least
one temperature value (Ta) of said upper area
(3b);

- at least one cold action actuator (15);

- at least one hot action actuator (17);

- means for controlling internal temperatures of
said refrigerating cell (3) cooperating with said
detectors (11, 13) and said actuators (13, 15)
for keeping a monotemperature or multitemper-
ature operation in said refrigerating cell (3) by
comparing said temperatures (Tb, Ta) with tem-
perature set point values (SP, SP1, SP2).

2. Cooler (1) according to claim 1, characterised in
that it comprises an internal venting system (19)
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and/or an external venting system and/or a conden-
sating unit (23).

Cooler (1) according to claim 1, characterised in
that said control means comprise displaying and
driving means (21).

Cooler (1) according to claim 3, characterised in
that said displaying and driving means (21) are
adapted to allow a setting of a value of said single
set point (SP) of desired temperature in said refrig-
erating cell (3).

Cooler (1) according to claim 3, characterised in
that said displaying and driving means (21) are
adapted to allow setting a value of said lower set
point (SP1) of the desired temperature in said lower
area (3a) of said refrigerating cell (3).

Cooler (1) according to claim 3, characterised in
that said displaying and driving means (21) are
adapted to allow setting a value of said upper set
point (SP2) of the desired temperature in said upper
area (3b) of said refrigerating cell (3).

Cooler (1) according to claim 1, characterised in
that if a mean (Tb + Ta)/2 is greater that said value
of a single set point (SP) plus an hysteresis value
(HYS), said control means activate said cold action
actuator (15).

Cooler (1) according to claim 1, characterised in
that if a mean (Tb + Ta)/2 is lower than said value
of a single set point (SP) minus an hysteresis value
(HYS), said control means activate said hot action
actuator (17).

Cooler (1) according to claim 1, characterised in
that if said temperature (Tb) detected by said first
temperature detector (11) is greater than a value of
said lower set point (SP1) plus said hysteresis value
(HYS), said control means activate said cold action
actuator (15).

Cooler (1) according to claim 1, characterised in
thatif said temperature (Ta) detected by said second
temperature detector (13) is lower than a value of
said upper set point (SP2) minus said hysteresis val-
ue (HYS), said control means activate said hotaction
actuator (17).

Process for a multitemperature or monotemperature
operation of a cooler (1) according to any one of the
previous claims, characterised in that it comprises
the steps of:

- defining operating modes of said cooler (1),
said step comprising the step of selecting a
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14.

10

monotemperature or multitemperature operat-
ing mode (F105) of said cooler (1);

- if said monotemperature operating mode has
been selected, defining (F106) a value of said
single set point (SP) of a desired temperature in
said refrigerating cell (3);

- detecting (F107) said temperature value (Tb)
from said first temperature detector (11) and
said temperature value (Ta) from said second
temperature detector (13);

- if said monotemperature operating mode has
been selected, computing (F108) a mean (Tb +
Ta)/2 of said two temperatures (Tb, Ta);

- if said monotemperature operating mode has
been selected, comparing (F109) said value of
said single temperature set point (SP) = said
hysteresis value (HYS) with said mean of said
two temperatures (Tb, Ta), and, if (Tb + Ta)/2 >
SP + HYS, activating (F111) said cold action
actuator (15), and if (Tb + Ta)/2 < SP - HYS,
activating (F113) said hot action actuator (17);
- if said multitemperature operating mode has
been selected, defining (F115) at least one of
said lower set points (SP1) of a desired temper-
ature in said lower area (3a) of said refrigerating
cell (3) and one of said upper set points (SP2)
of a desired temperature in said upper area (3b)
of said refrigerating cell (3b);

- detecting (F117) said temperature value (Tb)
from said first temperature detector (11) and
said temperature value (Ta) from said second
temperature detector (13);

- if said multitemperature operating mode has
been selected, comparing (F119) said temper-
ature (Tb) with said value of said lower set point
(SP1) plus said hysteresis value (HYS), and, if
Tb > SP1 + HYS, activating (F123) said cold
action actuator (15);

- if said multitemperature operating mode has
been selected, comparing (F121) said temper-
ature (Ta) with said value of said upper set point
(SP2) minus said hysteresis value (HYS), and,
if Ta < SP2 - HYS, activating (F125) said hot
action actuator (17).

Process according to claim 11, characterised in
that said step of defining said operating modes of
the cooler (1) comprises the step of choosing a dis-
playing language (F103) for information on said dis-
playing and driving means (21).

Computer program comprising computer program
code means adapted to run all steps of said process
according to claims 11 or 12 when such program is
run on a computer.

Computer program according to claim 13 and con-
tained on a computer-readable medium.
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15. Program according to claim 13 or 14 adapted to be
run by said control means.
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