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(67)  There is described a method for cooling a food
product (2) comprising at least the steps of placing the
food product (2) to be cooled into a cooling space (4) of
a cooling device (1), estimating and/or calculating a cool-
ing time needed to cool the food product (2) from a pre-de-
termined upper temperature limit to a pre-determined
lower temperature limit, comparing the estimated and/or
calculated cooling time with a pre-determined maximum
cooling time and releasing and/or prompting an alert sig-
nal indicating the risk of the cooling time exceeding the
pre-determined maximum cooling time if the estimated
and/or calculated cooling time is larger than the pre-de-
termined maximum cooling time. There is also described
a cooling device (1) for cooling afood product comprising
a cooling space (4) for receiving the food product (2) to
be cooled, a calculation unit configured to estimate
and/or calculate a cooling time needed to cool the food
product(2)from a pre-determined upper temperature lim-
it to a pre-determined lower temperature limit and to com-
pare the estimated and/or calculated cooling time with a
pre-determined maximum cooling time, and an alert unit
configured to release an alert signal indicating the risk of
the cooling time exceeding the pre-determined maximum
cooling time if the estimated and/or calculated cooling
time is larger than the pre-determined maximum cooling
time.

METHOD AND DEVICE FOR COOLING FOOD PRODUCTS

START

Choose
Standard

Cooling time
estimation

]

Change
operational
parameters

Comparison with
the standard

positive
anyebau

Chilling / Prompt
Freezing alert

No | process and —
completed? suggestions

Yes

FIG. 3

Printed by Jouve, 75001 PARIS (FR)



1 EP 3702708 A1 2

Description

[0001] The present invention relates to a method for
cooling food products, in particular thermally treated food
products, even more particular cooked food products.
[0002] Advantageously, the present invention also re-
lates to a cooling device for cooling food products, in
particular thermally treated food products, even more
particular cooked food products.

[0003] Cooling devices such as blast chillers or blast
freezers, are particularly known in the professional kitch-
en services sector. The purpose of such cooling devices
resides in cooling a cooked food product immediately
after its preparation for preservation purposes.

[0004] A typical cooling device comprises a cooling
chamber delimiting a cooling space of the cooling device
and a door moveable between an open position and a
closed position at which the door respectively allows the
insertion and/or removal of the food product into and/or
from the cooling space and to close and/or seal the cool-
ing space.

[0005] A typical cooling device also comprises a tem-
perature sensor configured to determine and/or measure
a temperature of the food product, in particular so as to
monitor the temperature course of the food product dur-
ing its cooling within the cooling space.

[0006] A typical cooling device also comprises a dis-
play window configured to display information such as
the temperature within the cooling space and/or the prod-
ucttemperature of the food product being disposed within
the cooling space and/or operational parameters such
as set-point temperatures. In some cases, such a display
window is part of a human-machine interface allowing to
set the operational parameters of the cooling device.
[0007] Itis known that the operation of the cooling de-
vice should guarantee that the time that the food product
has a temperature between roughly 57°C and 8°C is lim-
ited as this is the temperature range at which bacterial
growth is the fastest. In this context, it must be mentioned
that varying national standards have been developed,
which define a maximum cooling time allowed for con-
trolling the food product from a pre-defined upper tem-
perature limit to a pre-defined lower temperature limit in
order for the food product being considered to be in con-
formity with the safety standards otherwise the food prod-
uct is to be considered to not to be in conformity. E.g.
one national standard foresees that the maximum cooling
time of the food product from 63 °C to 10 °C must not
exceed 110 minutes.

[0008] Some cooling devices are configured to deter-
mine the real cooling time from the upper temperature
limit to the lower temperature limit and compare the real
cooling time with the maximum cooling time allowed. In
the case that the real cooling time exceeds this maximum
cooling time, the cooling device releases an alert signal
indicating that the food product was not cooled according
to the safety standards, meaning that the cooled food
product is not suitable to be consumed by costumers
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leading to unwanted and undesired commercial losses.
[0009] Thus, a need is felt in the sector to improve the
known cooling device and/or the known methods for cool-
ing food products.

[0010] One aim of the present invention is to provide
for a method for cooling food products, in particular
cooled food products, to overcome, in a straightforward
manner, at least one of the aforementioned drawbacks.
[0011] Another aim of the present invention is to pro-
vide for a cooling device for cooling food products, in
particular cooled food products, to overcome, in a
straightforward manner, at least one of the aforemen-
tioned drawbacks.

[0012] According to the presentinvention, there is pro-
vided a method and a cooling device according to the
respective independent claims.

[0013] Preferred non-limiting embodiments
claimed in the respective dependent claims.
[0014] In addition, according to the present invention,
there is provided a method for cooling, in particular chill-
ing or freezing, a food product comprising at least the
steps of placing a food product to be cooled, in particular
to be chilled or to be frozen, into a cooling space of a
cooling device, estimating and/or calculating a cooling
time needed to cool the food product from a pre-deter-
mined upper temperature limit to a pre-determined lower
temperature limit, comparing the estimated and/or cal-
culated cooling time with a pre-determined maximum
cooling time and releasing and/or prompting an alert sig-
nal indicating the risk of the cooling time exceeding the
pre-determined maximum cooling time if the estimated
and/or calculated cooling time is larger than the pre-de-
termined maximum cooling time. According to such a
method, a user is alerted about the risk of not conforming
with a safety standard as expressed in the pre-deter-
mined upper, lower temperature limits and the maximum
cooling time.

[0015] According to a preferred non-limiting embodi-
ment, a step of estimating and/or calculating is executed
prior to the food product reaching the pre-determined up-
per temperature limit and/or prior to reaching the pre-
determined lower temperature limit. As the useris alerted
about the risk of non-conformity sufficiently early, the us-
er has time to institute counter-measures so as to con-
form, at the end of the cooling process, with the safety
standard.

[0016] According to a preferred non-limiting embodi-
ment, the cooling device comprises an information dis-
play and during the step of releasing and/or prompting
the alert signal, an information about the risk of the cool-
ing time exceeding the pre-determined maximum cooling
time is displayed in the information display, in particular
within a pop-up window appearing in the information dis-
play. This allows to visually drawing the attention of a
user to the possible risk of non-conformance.

[0017] According to a preferred non-limiting embodi-
ment, the alert signal contains information inviting and/or
signalling and/or suggesting a user to modify operating

are
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parameters of the cooling device. In such a manner the
user is aided in determining the correct counter-meas-
ures so as to obtaining a food produce 2 conforming at
the end of the cooling process with the safety standard
applied.

[0018] According to a preferred non-limiting embodi-
ment, the method also comprises a step of adjusting
and/or setting operating parameters of the cooling de-
vice. This allows a user to define some details of the
cooling process.

[0019] According to a preferred non-limiting embodi-
ment, the method also comprises at least one step of
repetition, during which at least the steps of estimating
and/or calculating, are repeated. In such a manner, it is
possible to continuously and/or frequently and/or singu-
larly control the conformity of the cooling process with
the safety standard and not only at the beginning of the
cooling process.

[0020] According to a preferred non-limiting embodi-
ment, the method also comprises at least one step of
adjusting and/or setting, which is executed after the steps
of estimating and/or calculating, comparing and releas-
ing and/or prompting and the step of repetition is execut-
ed after the step of adjusting and/or setting. This allows
to control whether any change of the operating parame-
ters resolves the problem of non-conformance with the
safety standards.

[0021] According to a preferred non-limiting embodi-
ment, the method further comprises a step of choosing
and/or selecting and/or setting the pre-determined upper
temperature limit, the pre-determined lower temperature
limit and the pre-determined maximum cooling time. Ac-
cording to such an embodiment, the user can define,
which safety standard has to be applied, possibly also
according to the user’s own standards.

[0022] According to a preferred non-limiting embodi-
ment, the method also comprises a step of activating a
cooling process for cooling the food product within the
cooling space.

[0023] According to a preferred non-limiting embodi-
ment, the method also comprises a step of determining
and/or measuring the product temperature of the food
product. In this way, it is possible to monitor the real-time
course of the product temperature for monitoring and/or
control purposes.

[0024] Advantageously, according to the present in-
vention there is also provided a cooling device for cooling
a food product comprising a cooling space for receiving
the food product to be cooled, a calculation unit config-
ured to estimate and/or calculate a cooling time needed
to cool the food product from a pre-determined upper
temperature limit to a pre-determined lower temperature
limit and to compare the estimated and/or calculated
cooling time with a pre-determined maximum cooling
time, and an alert unit configured to release an alert signal
indicating the risk of the cooling time exceeding the pre-
determined maximum cooling time ifthe estimated and/or
calculated cooling time is larger than the pre-determined

10

15

20

25

30

35

40

45

50

55

maximum cooling time. By providing for the calculation
and the alert unit, it is possible to alert, in use, a user of
the risk that the cooling process will not be executed ac-
cording to the applied safety standards.

[0025] According to a preferred non-limiting embodi-
ment, the cooling device comprises an information dis-
play and the alert unitis configured to trigger and/or con-
trol the appearance of an information about the risk of
the cooling time exceeding the pre-determined maximum
cooling time within the information display. This allows
to visually alerting, in use, the risk of non-conformity to
a user.

[0026] According to a preferred non-limiting embodi-
ment, the cooling device further comprises a human-ma-
chine interface configured to allow for the setting and/or
manipulation and/or insertion of operating parameters of
the cooling device and/or for setting and/or manipulating
and/or inserting the pre-determined upper temperature
limit, the pre-determined lower temperature limit and the
pre-determined maximum cooling time. The presence of
the human-machine interface allows a user to operate
and/or to set the cooling device according to the user’s
needs and/or any requirements and/or safety standards.
[0027] According to a preferred non-limiting embodi-
ment, the cooling device further comprises a memory
unit configured to store one or more parameter sets of
pre-determined upper temperature limit, the pre-deter-
mined lower temperature limit and the pre-determined
maximum cooling time. By providing for the memory unit
it is possible to avoid to always set the parameter sets,
but it is possible to store the needed ones and to retrieve
these prior to operation of the cooling device or to rely
on the previously chosen parameter set.

[0028] A non-limitingembodimentofthe presentinven-
tion will now be described, by way of example, with ref-
erence to the accompanying drawings, in which:

- Figure 1isaschematicillustration of a cooling device
according to the present invention, with parts re-
moved for clarity;

- Figure 2 is a table indicating example national and
customized safety standards;

- Figure 3 indicates a flow chart of the operation of the
cooling device of Figure 1; and

- Figure4 illustrates an example estimated and/or cal-
culated temperature course of a food product during
its cooling within the cooling device of Figure 1, with
details removed for clarity.

[0029] With reference to Figure 1, number 1 indicates
as a whole a cooling device for cooling a food product 2,
in particular a thermally treated food product, even more
particular a cooked food product.

[0030] Cooling device 1 is configured to cool, in par-
ticular to chill or to freeze, food products 2 as different
as e.g. bakery goods, meat, fish, or any other heat-proc-
essed food product.

[0031] According to a preferred non-limiting embodi-
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ment, cooling device 1 is configured to cool food product
2 form an initial product temperature to a defined and/or
desired final product temperature.

[0032] According to a preferred non-limiting embodi-
ment, cooling device 1 could be of the blast chilling type
and/or of the blast freezing type. E.g. in the case of cool-
ing device 1 being of the blast chilling type, cooling device
1 is adapted to cool, in particular to chill, food product 2
to a temperature between 5°C and 0°C and in the case
of cooling device 1 being of the blast freezing-type, cool-
ing device 1 is adapted to cool, in particular to freeze,
food product 2 to a temperature below 0°C, in particular
at least to -18°C or even lower.

[0033] Preferentially but not necessarily, cooling de-
vice 1 is controllable, e.g. by a user, so as to set the
desired final product temperature and/or any other oper-
ational parameter of cooling device 1.

[0034] Preferentially but not necessarily, the core tem-
perature of food product 2, as determined and/or meas-
ured at the core of food product 2 defines and/or corre-
sponds to the product temperature of food product 2.
[0035] According to a preferred non-limiting embodi-
ment, cooling device 1 comprises a cooling chamber 3
enclosing a cooling space 4 of cooling device 1. In par-
ticular, cooling space 4 being configured to receive at
least one food product 2; i.e., in use, food product 2 is
placed within cooling space 4 for cooling food product 2.
[0036] According to a preferred non-limiting embodi-
ment, cooling device 1 also comprises a closing element,
in particular a door 5, configured to selectively open and
close cooling space 4.

[0037] According to a preferred non-limiting embodi-
ment, door 5 is moveable between a closed position and
an open position at which door 5 is configured to respec-
tively open and close cooling space 4. In particular, with
door 5 being controlled into the open configuration ac-
cess to closing space 4 is possible for introducing and/or
removing food product 2 into and/or from cooling space 4.
[0038] Preferentially but not necessarily, door 5 is
hinged to cooling chamber 3 for being moveable between
the closed and open position.

[0039] According to a preferred non-limiting embodi-
ment, cooling device 1 comprises a functional unit (not
shown and known as such) configured to control the tem-
perature, in particular to cool, cooling space 4. In partic-
ular, cooling cooling space 4 means that the functional
unit is adapted to control the temperature within cooling
space 4 to any defined temperature being below the am-
bient temperature. E.g. the functional unit is adapted to
cool the cooling space to at least 5 °C and/or to at least
0°C and/or to at least -18 °C and/or to at least -41°C.
[0040] In particular, the functional unit is configured to
control the temperature of cooling space 4 for cooling, in
use, food product 2 placed within cooling space 4.
[0041] According to a preferred non-limiting embodi-
ment, cooling device 1 further comprises at least one
temperature sensor 6 configured to determine and/or
measure the product temperature, in particular the prod-
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uct temperature at the core of food product 2. In partic-
ular, temperature sensor 6 is configured to be inserted
into food product 2.

[0042] With particular reference to Figure 2, itis known
that, in particular in the professional food service sector,
the cooling of food product 2 should and/or must follow
according to defined safety standards. Such safety
standards aim on guaranteeing on the preservation of
food product 2 and to reduce as much as possible the
growth of bacteria and/or other biological microorgan-
isms. Furthermore, it should be noted that the bacterial
growth is the fastest within a temperature range of 57°C
to 8 °C.

[0043] Inparticular, the safety standards prescribe that
a cooling time of food product 2 from a pre-defined upper
temperature limit to a pre-defined lower temperature limit
must not exceed a maximum cooling time in order that
food product 2 is to be considered to be in conformity
with a safety standard.

[0044] It should be noted that these safety standards
can e.g. be national safety standards, but also custom-
ized safety standards can be considered.

[0045] With particular reference to Figure 2, three spe-
cific example safety standards are given. E.g. according
to standard 1 the maximum cooling time allowed for chill-
ing food product 2 from 63 °C to 10 °C is 110 minutes
and for freezing food product 2 from 63 °C to -18 °C the
maximum cooling time is 270 minutes.

[0046] With respect to the non-exhaustive examples
given in Figure 2, standards 2 and 3 come along with
different requirements. In particular, standard N reflects
anonspecific example, which e.g. can correspond to cus-
tomized values or the nth national standard.

[0047] According to a preferred non-limiting embodi-
ment, cooling device 1 further comprises a human-ma-
chine interface configured to allow for the setting and/or
manipulation and/or insertion of:

- operating parameters of cooling device 1 such as a
set point for a desired final temperature within cool-
ing space 4 and/or a set point for a desired final prod-
uct temperature; and/or

- the pre-determined upper temperature limit, the pre-
determined lower temperature limit and the pre-de-
termined maximum cooling time.

[0048] According to a preferred non-limiting embodi-
ment, cooling device 1 comprises a memory unit to store
one or more parameter sets of pre-determined upper
temperature limit, the pre-determined lower temperature
limit and the pre-determined maximum cooling time. In
particular, each parameter set corresponds to a respec-
tive safety standard.

[0049] According to a preferred non-limiting embodi-
ment, cooling device 1, in particular the human-machine
interface, is configured such that a user is adapted to set
and/or manipulate and/or insert one or more parameter
sets into the memory unit.
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[0050] In alternative or in addition, the memory unit
contains one or more parameter sets according to factory
settings of cooling device 1.

[0051] According to a preferred non-limiting embodi-
ment, the human-machine interface is configured to allow
a user for choosing and/or defining one parameter set
prior and/or during and/or after operation of cooling de-
vice 1.

[0052] According to a preferred non-limiting embodi-
ment, cooling device 1, in particular the human-machine
interface, further comprises an information display con-
figured to display information, such as the temperature
within cooling space 4 and/or the product temperature of
food product 2 and/or operational parameters of cooling
device 1 and/or the parameter sets and/or the parameter
set chosen and/or the predetermined upper temperature
limit and/or the pre-determined lower temperature limit
and/or the pre-determined maximum cooling time and/or
the already passes cooling time and/or other information.
[0053] According to a preferred non-limiting embodi-
ment, cooling device 1 also comprises a monitoring unit
operatively connected to temperature sensor 6 and con-
figured to monitor the product temperature in depend-
ence of time, e.g. for determining a real-time course of
the product temperature during the cooling process.
[0054] Advantageously, cooling device 1 further com-
prises a calculation unit configured to estimate and/or
calculate the cooling time needed to cool food product 2
from the pre-determined upper temperature limit to the
pre-determined lower temperature limit and to compare
the estimated and/or calculated cooling time with the pre-
determined maximum cooling time. In particular, the cal-
culation unit is configured to estimate and/or calculate
whether the time needed to cool food product 2 once it
has, in use, reached the pre-determined upper temper-
ature and to the pre-determined lower temperature ex-
ceeds or not the pre-determined maximum cooling time.
[0055] According to a preferred non-limiting embodi-
ment, the calculation unit is configured to estimate and/or
calculate the cooling time in dependence of the set point
of the final product temperature and/or of the type and/or
kind and/or format and/or size of food product 2 and/or
the initial product temperature and/or any other opera-
tional parameter of cooling device 1.

[0056] With particular reference to Figure 4, the calcu-
lation unit is configured to estimate and/or calculate the
time-dependent temperature curve of the product tem-
perature, in particular starting from the initial product tem-
perature, and to estimate and/or calculate the cooling
time from the pre-determined upper temperature limit to
the pre-determined lower temperature limit according to
the estimated and/or calculated temperature curve.
[0057] In particular, it should be noted that, in use, the
initial temperature of food product 2 is higher than the
pre-determined upper temperature limit.

[0058] According to a preferred non-limiting embodi-
ment, the calculation unit is configured to estimate and/or
calculate the cooling time prior to the product tempera-
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ture reaching the pre-determined upper temperature limit
and/or the pre-determined lower temperature limit.
[0059] Advantageously, coolingdevice 1 comprisesan
alert unit configured to release an alert signal indicating
the risk of the cooling time exceeding the pre-determined
maximum cooling time if the estimated and/or calculated
cooling time, in particular as estimated and/or calculated
by the calculation unit, is larger than and/or exceeds the
pre-determined maximum cooling time.

[0060] Preferentially but not necessarily, the alert unit
is configured to trigger and/or control the appearance of
an information, in particular within a pop-up window,
about the risk of the cooling time exceeding the pre-de-
termined maximum cooling time within the information
display.

[0061] Preferentially but not necessarily, the alert unit
is also configured to trigger and/or control the appear-
ance of an information inviting and/or signalling and/or
suggesting a user to modify operating parameters of
cooling device 1, such as e.g. the set point of the final
product temperature and/or any other operating param-
eter.

[0062] In use, cooling device 1 cools food product 2
from the initial product temperature to the final product
temperature.

[0063] With particular reference to Figure 3, the meth-
od of cooling food product 2, in particular by means of
cooling device 1, comprises at least the following steps:

- placing food product 2 into cooling space 4;

- estimating and/or calculating the cooling time need-
ed to cool, in particular to chill or freeze, food product
2 from the pre-determined upper temperature limit
to the pre-determined lower temperature limit;

- comparing the estimated and/or calculated cooling
time with the pre-determined maximum cooling time;
and

- releasing and/or prompting the alert signal indicating
the risk of the cooling time exceeding the pre-deter-
mined maximum cooling time if the estimated and/or
calculated cooling time is larger than the pre-deter-
mined maximum cooling time.

[0064] According to a preferred non-limiting embodi-
ment, the step of placing is executed prior to the steps
of estimating and/or calculating and comparing and re-
leasing and/or prompting.

[0065] According to a preferred non-limiting embodi-
ment, the step of estimating and/or calculating is execut-
ed prior to the step of comparing and the step of com-
paring is executed prior to the step of releasing and/or
prompting.

[0066] According to a preferred non-limiting embodi-
ment, the method also comprises a step of inserting tem-
perature sensor 6 into food product 2, in particular being
executed after the step of placing and prior to the step
of estimating and/or calculating.

[0067] According to a preferred non-limiting embodi-
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ment, the method also comprises a step of moving door
5 between the closed and open configuration. In partic-
ular, the door 5 is moved into the open configuration prior
to the step of placing and is moved into the closed con-
figuration after the step of placing and/or the step of in-
serting.

[0068] According to a preferred non-limiting embodi-
ment, the method also comprises a step of activating a
cooling process during which food product 2 (placed with-
in cooling space 4 is cooled, in particular chilled or frozen,
from the initial product temperature to the final product
temperature. In particular, the functional unitis activated
during the step of activating.

[0069] According to a preferred non-limiting embodi-
ment, the method also comprises a step of monitoring,
in particular executed during the cooling process, during
which, in particular by the monitoring unit, the product
temperature is monitored in dependence of time.
[0070] According to a preferred non-limiting embodi-
ment, the method also comprises a step of adjusting
and/or setting operating parameters of cooling device 1.
In particular, the step of adjusting and/or setting can be
executed prior and/or during and/or after the step of plac-
ing and/or the step of estimating and/or calculating and/or
the step of comparing and/or the step of releasing and/or
prompting.

[0071] Preferentially but not necessarily, the step of
adjusting and/or setting comprises a sub-step of setting
the set point of the final product temperature.

[0072] According to a preferred non-limiting embodi-
ment, the method also comprises a step of determining
and/or measuring the product temperature of food prod-
uct 2.

[0073] According to a preferred non-limiting embodi-
ment, the step of estimating and/or calculating is execut-
ed prior to food product 2 reaching the pre-determined
upper temperature limit and/or prior to reaching the pre-
determined lower temperature limit.

[0074] Preferentially but not necessarily, the step of
estimating and/or calculating is executed immediately af-
ter the step of placing. In particular, immediately after
means that this step is executed with food product 2 being
arranged and door 5 being moved into the closed position
and/or with temperature sensor 6 being inserted into food
product 2.

[0075] According to a preferred non-limiting embodi-
ment, during the step of estimating and/or calculating,
the calculation unit estimates and/or calculates the esti-
mated and/or calculated cooling time.

[0076] Preferentially but not necessarily, the calcula-
tion unit estimates and/or calculates the time-dependent
temperature curve of the product temperature and esti-
mates and/or calculates the cooling time from the pre-
determined upper temperature limit to the pre-deter-
mined lower temperature limit according to the estimated
and/or calculated temperature curve.

[0077] According to a preferred non-limiting embodi-
ment, during the step of comparing, the calculation unit
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compares the estimated and/or calculated cooling time
with the maximum cooling time.

[0078] According to a preferred non-limiting embodi-
ment, during the step of releasing and/or prompting the
alert signal, the information about the risk of the cooling
time exceeding the pre-determined maximum cooling
time is displayed in the information display, in particular
in a pop-up window appearing within the information dis-
play.

[0079] Alternatively orin addition, the step of releasing
and/or prompting comprises the release of an acoustic
signal and/or further visual signals and/or the emission
of other digital signals such as the sending of an e-mail
and/or of a short message (SMS) and/or similar.

[0080] According to a preferred non-limiting embodi-
ment, the alert signal contains information inviting and/or
signalling and/or suggesting a user to modify operating
parameters of cooling device 1, such as the set point of
the final temperature.

[0081] Preferentially but not necessarily, the step of
adjusting and/or setting, is newly executed, in particular
by a user, after the release of the alert signal.

[0082] Preferentially but not necessarily, the method
also comprises at least one step of repetition, during
which at least the steps of estimating and/or calculating
and comparing are repeated and, in particular if applica-
ble (i.e. if the estimated and/or calculated cooling time is
above the pre-determined maximum cooling time), also
the step of releasing and/or prompting.

[0083] Preferentially but not necessarily, the step of
repetition is executed after a change of the operating
parameters of cooling device 1 and/or after the step of
adjusting and/or setting.

[0084] Alternatively orin addition, the step of repetition
is frequently and/or continuously and/or singularly exe-
cuted during the cooling of food product 2 from the initial
product temperature to the final product temperature so
as to frequently and/or continuously and/or singularly
control the compliance of the cooling of food product 2
with the respective safety standard.

[0085] According to a preferred non-limiting embodi-
ment, the method also comprises a step of confirming,
during which a signal is issued (e.g. on the display win-
dow and/or another visual signal and/or another acoustic
signal and/or any other kind of signal) indicating that the
estimated and/or calculated cooling time is in conform-
ance and/or is identical and/or below the maximum cool-
ing time.

[0086] According to a preferred non-limiting embodi-
ment, the method also comprises a step of choosing
and/or selecting and/or setting the pre-determined upper
temperature limit, the pre-determined lower temperature
limit and the pre-determined maximum cooling time
and/or the parameter set to be used. In particular, the
step of choosing and/or selecting and/or setting is exe-
cuted by a user and, in particular through the human-
machine interface.

[0087] The advantages of the method and cooling de-
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vice 1 according to the present invention will be clear
from the foregoing description.

[0088] In particular, the method and cooling device 1
allow alerting a user immediately at the beginning of the
cooling process of a possible risk of not conforming the
standard requirements.

[0089] Clearly, changes may be made to the method
and cooling device 1 without, however, departing from
the scope of the present invention.

Claims

1. Method for cooling a food product (2) comprising at
least the steps of:

- placing the food product (2) to be cooled into
a cooling space (4) of a cooling device (1);

- estimating and/or calculating a cooling time
needed to cool the food product (2) from a pre-
determined upper temperature limit to a pre-de-
termined lower temperature limit;

- comparing the estimated and/or calculated
cooling time with a pre-determined maximum
cooling time; and

- releasing and/or prompting an alert signal in-
dicating the risk of the cooling time exceeding
the pre-determined maximum cooling time if the
estimated and/or calculated cooling time is larg-
er than the pre-determined maximum cooling
time.

2. Method according to claim 1, wherein the step of
estimating and/or calculating is executed prior to the
food product (2) reaching the pre-determined upper
temperature limit and/or prior to reaching the pre-
determined lower temperature limit.

3. Method according to claim 1 or 2, wherein the cooling
device (1) comprises an information display;
wherein during the step of releasing and/or prompt-
ing the alert signal, an information about the risk of
the cooling time exceeding the pre-determined max-
imum cooling time is displayed in the information dis-

play.

4. Method according to claim 2, wherein during the step
of releasing and/or prompting the alert signal, the
information is displayed in a pop-up window.

5. Method according to any one of the preceding
claims, wherein the alert signal contains information
inviting and/or signalling and/or suggesting a user to
modify operating parameters of the cooling device

(1)

6. Method according to any one of the preceding
claims, further comprising a step of adjusting and/or
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10.

1.

12.

13.

setting operating parameters of the cooling device

(1.

Method according to any one of the preceding
claims, further comprising at least one step of repe-
tition, during which at least the steps of estimating
and/or calculating, are repeated.

Method according to claim 6, further comprising at
least one step of adjusting and/or setting, which is
executed after the steps of estimating and/or calcu-
lating, comparing and releasing and/or prompting;
wherein the step of repetition is executed after the
step of adjusting and/or setting.

Method according to any one of the preceding
claims, further comprising a step of choosing and/or
selecting and/or setting the pre-determined upper
temperature limit, the pre-determined lower temper-
ature limit and the pre-determined maximum cooling
time.

Method according to any one of the preceding
claims, further comprising a step of activating a cool-
ing process for cooling the food product (2) within
the cooling space (4).

Method according to any one of the preceding
claims, further comprising a step of determining
and/or measuring a product temperature of the food
product (2).

Cooling device (1) for cooling a food product com-
prising:

- a cooling space (4) for receiving the food prod-
uct (2) to be cooled;

- a calculation unit configured to estimate and/or
calculate a cooling time needed to cool the food
product (2) from a pre-determined upper tem-
perature limit to a pre-determined lower temper-
ature limit and to compare the estimated and/or
calculated cooling time with a pre-determined
maximum cooling time; and

- an alert unit configured to release an alert sig-
nalindicating the risk of the cooling time exceed-
ing the pre-determined maximum cooling time
if the estimated and/or calculated cooling time
is larger than the pre-determined maximum
cooling time.

Cooling device according to claim 12, further com-
prising an information display;

wherein the alert unit is configured to trigger and/or
control the appearance of an information about the
risk ofthe cooling time exceeding the pre-determined
maximum cooling time within the information display.
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Cooling device according to claim 12 or 13, further
comprising a human-machine interface configured
to allow for the setting and/or manipulation and/or
insertion of operating parameters of the cooling de-
vice (1) and/or for setting and/or manipulating and/or
inserting the pre-determined upper temperature lim-
it, the pre-determined lower temperature limit and
the pre-determined maximum cooling time.

Cooling device according to any one of claims 11 to
14, further comprising a memory unit being config-
ured to store one or more parameter sets, each pa-
rameter set containing at least a respective pre-de-
termined upper temperature limit, a respective pre-
determined lower temperature limit and a respective
pre-determined maximum cooling time.
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3 +57°C +4°C 240 minutes -18°C 360 minutes
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