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Description

[0001] The present invention relates to an apparatus
adapted to store in particular foodstuffs, according to the
preamble of claim 1.

[0002] Manufacturersareincreasingly interestedinen-
hancing the perceived value of industrial products
through mass customization. Said customization is
aimed at satisfying the users, who no longer have to buy
a fixed product, because manufacturers try to adapt the
product to each user’s specific requirements. Since a
company is generally able to produce high quantities of
standardized products profitably (whereas it has to bear
excessive costs for providing a customized product for
each user), mass customization allows to manufacture
customized products through ordinary practices, starting
from standardized production modules. Mass customi-
zation requires production flexibility and product modu-
larity, so that a customized product is obtained as an
assembly of a number of elements which may be assort-
ed in different ways.

[0003] In the past few years, mass customization has
increased considerably in many industrial fields (clothing,
mobile telephony, automotive), but such an impetus has
not yet been recorded in the field of household refriger-
ation apparatus. As a matter of fact, apparatus like the
refrigerators, freezers and refrigerator-freezers currently
on the market are characterized by a high degree of
standardization: based on said standardization, a fixed
model range is offered which may attract predetermined
standard users, who are regarded to be representative
of predefined market segments.

[0004] It follows that known refrigeration apparatus do
not allow to achieve the users’ full satisfaction, because
each user can hardly find a product on the market which
is perfectly suited to his/her needs. In fact, the functional
features of said apparatus do not provide sufficient flex-
ibility: in particular, the number of methods for preserving
foodstuffs is limited and the volumes of the internal com-
partments dedicated to said preservation methods are
generally standardized. For instance, refrigerators and
freezers can provide just one preservation method, by
keeping the internal temperature within a predetermined
interval, while refrigerator-freezers can provide just two
distinct preservation methods.

[0005] A scant interest in customization shown so far
by the refrigeration apparatus industry is confirmed in the
related patent literature, which is rather slim and wherein
the term "modularity” is often used to indicate the possi-
bility of replacing the functional assembily, i.e. the assem-
bly providing the refrigeration effect (see, for example,
patent application EP1547492, which describes a refrig-
erating display cabinet mainly for commercial use,
wherein different functional assemblies may be applied,
each being specific for preserving foodstuffs at a certain
temperature).

[0006] In patent US3650122, a "modular refrigeration
unit" is an apparatus comprising a thermally insulated
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container fitted with a refrigerating circuit for cooling said
container. The unit itself, which is removable is installed
in the recess of a built-in kitchen cabinet. The modularity
of the apparatus described in patent US3650122 is ac-
tually extremely limited, because essentially said modu-
larity consists merely of a certain adaptability of the vol-
umes of said apparatus depending on the space availa-
ble in the built-in kitchen cabinet wherein it is to be in-
stalled.

[0007] Patent application EP201182 describes a re-
frigerator which can be obtained by assorting container
modules which may be stacked in order to create an up-
right structure. For the purpose of ensuring the distribu-
tion of refrigerating power among the various container
modules, there are elements, being modular as well,
adapted to supply refrigerating power to the container
modules. If on one hand the refrigerator described in pat-
ent application EP201182 permits the user to adapt the
internal space according to its needs on the other, it suf-
fers a drawback of not being in any way customized; be
it regarding the division in zones each having its own
method of preservation or be it regarding a combination
of eventual accessory devices..

[0008] Patent application EP334414 describes a re-
frigerator on which auxiliary modules can be positioned
in order to increase its capacity, thus allowing to obtain
a refrigerator whose volumes can be adapted according
tothe user’s needs. Refrigeration in the auxiliary modules
is provided by means of connectors which put the inner
space of the auxiliary modules in communication with the
refrigerating power supply circuit. The refrigerator de-
scribed in patent application EP334414 suffers from sim-
ilar drawbacks as the refrigerator described in patent ap-
plication EP201182: also in this case, in fact, the modu-
larity of the household refrigeration apparatus only gives
the possibility of adapting its capacity depending on the
user’'s needs.

[0009] The above-mentioned prior art, which relates to
volume-modular refrigerators, also suffers from the fact
thatthis modularity cannot be easily exploited when using
said refrigerators, and is therefore de facto limited to the
installation phase. Moreover, in the above-mentioned pri-
or art, said volume modularity is not associated with a
corresponding modularity of the refrigerating power gen-
erated by the functional unit: it follows that an increase
in capacity obtained by adding one or more auxiliary mod-
ules may likely lead to a condition wherein at least a part
of the refrigerator cannot adequately ensure the preser-
vation method for which it was designed.

[0010] The object of the presentinvention is to provide
an apparatus adapted to store foodstuffs which over-
comes the inherent drawbacks of the above-described
apparatus. In particular, the present invention aims at
providing an apparatus which stands out from prior-art
household refrigeration apparatus currently available on
the market, since it offers its users a modularity which,
besides concerning the overall volume of the apparatus,
also relates to other aspects such as the division of the
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volume into different zones (each zone being associated
with a particular preservation method), and/or the possi-
bility of changing the arrangement of the various modules
with the utmost comfort even when using the apparatus,
and/or the removability of the various modules, which
may be easily detached from the modular apparatus and
used, typically for a predetermined time, separately from
the functional unit which generates the refrigerating pow-
er, and/or the compatibility with any accessory devices
(pneumatic vacuum generating device, hygiene care,
etc.), and so on.

[0011] The apparatus adapted to attain said objects
has the features set out in the annexed claims, which
form an integral part of the present description.

[0012] The general idea at the basis of the present in-
vention is to provide a modular type apparatus adapted
to store in particular foodstuffs, which comprises:

i) one or more container elements, each being adapt-
ed to keep foodstuffs in a certain state of preserva-
tion;

ii) a functional unit, adapted to generate refrigerating
power; and

iii) means of distribution, adapted to distribute the
refrigerating power generated by the functional unit.

[0013] The mostadvantageous aspects of the present
invention will now be described.

[0014] The means of distribution may act as a support-
ing structure for one or more container elements.
[0015] The container elements comprise connection
means providing a connection to the means of distribu-
tion, in particular comprise connection means which pro-
vide a connection to suitable connection elements ap-
plied to the means of distribution: the connection means
are adapted to allow refrigerating power to be supplied
into the container elements, preferably into the internal
compartment of the container elements, and are prefer-
ably capable of ensuring that the connection between
the container elements and the means of distribution can
be removed, so as to allow the container elements to be
removed by a user (i.e. also by unqualified personnel,
not only by installation, maintenance or service techni-
cians) from the respective installation place. Said con-
nection means and connection elements are so shaped
as to allow for a mutual mechanic coupling, thus forming,
once coupled, a single connection unit.

[0016] Infact, the Applicantfound in the removal of the
container elements a very important feature through
which the apparatus according to the present invention
can offer its users an actual and particularly advanta-
geous modularity. The removal of the container elements
allows the user to change, even when using the appara-
tus, the type and/or arrangement of the container ele-
ments comprised in the modular apparatus according to
the present invention, thus adapting said apparatus to
his/her preferences and/or needs at any time. Further-
more, the removability feature allows the user to advan-
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tageously use the container elements not only when they
are connected to the means of distribution, but also when
they, once disconnected, are carried away at any dis-
tance from the means of distribution. In order to provide
a correct functionality of the container element for a suf-
ficiently long time interval starting from the removal of
the connection to the means of distribution, the container
elements may advantageously be fitted with means
adapted to keep the container elements properly refrig-
erated for a long time (e.g. means comprising insulating
material adapted to prevent heat entering again, or
means adapted to generate refrigerating power inside
the container elements).

[0017] In addition to putting the container elements in
communication with the means of distribution (thereby
allowing refrigerating power to be supplied), the connec-
tion means may also be used for ensuring a stable but
removable fixing of the container elements with the
means of distribution: in such a case, the mechanical
stresses acting on the container elements are transferred
to the supporting structure, i.e. the means of distribution,
through said connection means. As an alternative, the
stable but removable fixing of one or more container el-
ements may be obtained through dedicated means being
different from the connection means: forexample, atleast
one of the container elements and/or means of distribu-
tion may be associated with mechanical connections
adapted to allow said container element to be supported
by the means of distribution. The removability feature
may be given to either all or some container elements:
in the latter case, atleast one container element is fixedly
connected to the functional unit and/or to the means of
distribution.

[0018] According to a particularly advantageous em-
bodiment of the present invention, the modular type ap-
paratus adapted to store in particular foodstuffs compris-
es electronic control means adapted to control the oper-
ation of the functional unit and/or the distribution of re-
frigerating power among the container elements. The
electronic control means may be located in the functional
unit and/or in the means of distribution and/or in at least
one container element, and may use memory means
comprising at least one non-volatile memory. User inter-
face means may also be associated with the electronic
control means: said user interface means are adapted
to allow the user of the apparatus according to the present
invention to select at least one operating parameter of
the apparatus and/or to provide the user of the apparatus
according to the present invention with at least one op-
erating parameter of the apparatus. In fact, the user in-
terface means may comprise:

i) selection means, adapted to allow the user to ac-
tivate and deactivate at least one functionality avail-
able in the apparatus according to the presentinven-
tion and/or to select at least one parameter relating
to the method for preserving foodstuffs within at least
one container element (in particular temperature).
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By way of example and not by way of limitation, the
selection means comprise knobs and/or push-but-
tons (which may be touch control devices); and/or
ii) display means, adapted to provide the user with
at least one piece of information and/or one param-
eter (typically an operating parameter) relating to the
apparatus according to the present invention, which
comprise an array of LEDs and/or a display (e.g. a
liquid crystal display or an OLED display). In partic-
ular, the display means may be used by the elec-
tronic control means to display at least one param-
eter and/or one piece of information relating to at
least one container element: for example, if the dis-
play means comprise a display, said display may be
used for informing the user about the temperature
and/or pressure within a certain container element,
or about the type and/or expiry date of the foodstuffs
contained therein, or about the nature of a fault con-
dition.

[0019] The apparatus according to the present inven-
tion may also comprise one or more alarm devices con-
nected to the electronic control means. The electronic
control means are adapted to generate an alarm signal
based on at least one parameter or one piece of infor-
mation received from one of the electric loads of the ap-
paratus, e.g. from one of the container elements, and the
alarm devices are adapted to warn the user about the
alarm condition: for example, should the electronic con-
trol means receive a piece of information indicating that
the access means of a container element have been left
open by the user, the alarm devices will generate an au-
dible and/or luminous signal adapted to attract the user’s
attention.

[0020] As an alternative to or in combination with said
user interface means, the electronic control means may
be connected to:

i) a radiofrequency receiver, thus allowing the user
to carry out activation and/or deactivation and/or se-
lection operations through a suitable external device
(e.g. a remote control); and/or

ii) network connection means (Internet, or GSM, or
"powerline"), thus allowing the user to send com-
mands to the apparatus according to the present in-
vention and/or to check its operating status from a
remote location. In this case, in said remote location
it will advantageously be possible to collect informa-
tion concerning the modular type apparatus, e.g. sta-
tistical and/or diagnostic information, as well as to
carry out preventive maintenance of the apparatus.

[0021] The modular apparatus according to the
present invention will become apparent, together with its
further advantages, from the following detailed descrip-
tion and from the annexed drawings, which are supplied
by way of non-limiting example, wherein:
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- Fig.1 shows schematically a first possible embodi-
ment of the components of the apparatus according
to the present invention called "functional unit" and
"means of distribution", respectively;

- Fig.2 shows schematically a second possible em-
bodiment of the components of the apparatus ac-
cording to the present invention called "functional
unit" and "means of distribution”, respectively;

- Fig.3 shows schematically a first possible embodi-
ment of the component of the apparatus according
to the present invention called "container element";

- Fig.4 shows schematically a second possible em-
bodiment of the component of the apparatus accord-
ing to the present invention called "container ele-
ment";

- Fig.5 shows schematically a third possible embodi-
ment of the component of the apparatus according
to the present invention called "container element";

- Fig.6 shows schematically a fourth possible embod-
iment of the component of the apparatus according
to the present invention called "container element";

- Fig.7 shows schematically a fifth possible embodi-
ment of the component of the apparatus according
to the present invention called "container element";

- Fig.8 shows schematically a first possible layout of
the apparatus according to the present invention,
provided by suitably connecting a plurality of con-
tainer elements to the components shown in Fig.1;
and

- Fig.9 shows schematically a second possible layout
of the apparatus according to the present invention,
provided by suitably connecting a plurality of con-
tainer elements to the components shown in Fig.1.

[0022] Fig.1 shows schematically some components
of the modular apparatus adapted to store in particular
foodstuffs according to the present invention, said com-
ponents being shaped and reciprocally arranged accord-
ing to a particular embodiment only representing a first
example of the possible embodiments of the apparatus
according to the present invention. In particular, Fig.1
illustrates the functional unit 10, adapted to generate re-
frigerating power, and the means of distribution 20,
adapted to distribute the refrigerating power generated
by the functional unit 10 among the various container
elements and at the same time to act as a supporting
structure for the container elements. The functional unit
10 is positioned at the bottom of the modular apparatus
and is so shaped as to ensure stability of the entire ap-
paratus; it may be associated with movement means, in
particular castors, to allow the user to move the entire
apparatus easily. The functional unit 10 comprises the
devices adapted to generate refrigerating power: said
devices may be of any type, without limiting the inventive
concepts of the present invention.

[0023] For example, the refrigerating power may be
generated through a heat pump system, commonly
known in the art. Such a system uses a refrigerating fluid
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which evolves according to a thermodynamic cycle in
which it directly or indirectly subtracts heat from the in-
ternal compartments of the container elements during its
evaporation: thanks to this evolution, the temperature in-
side the container elements remains within a predeter-
mined range being lower than the temperature of the en-
vironment wherein the apparatus according to the
present invention is located. The refrigerating fluid used
may be any of the following: R134a, R600a, R22, R410a
and any otherrefrigerating fluid commonly used in house-
hold refrigeration apparatus. In particular, said heat pump
system comprises an evaporator and a condenser, re-
spectively adapted to provide expansion and condensa-
tion of the refrigerating fluid, as well as a compressor,
adapted to compress the refrigerating fluid. From the
compressor outlet, the refrigerating fluid reaches the con-
denser, downstream of which a dehydrating filter may be
placed to trap any impurities and/or moisture. Subse-
quently, the refrigerating fluid passes through an expan-
sion unit, preferably a capillary tube, used for expanding
the refrigerating fluid, then passes through the evapora-
tor and is finally conveyed to the compressor inlet. Com-
pressor and condenser are comprised in the functional
unit 10, whereas the evaporator may be distributed
among the various container elements or else be com-
prised in the functional unit 10 as well, depending on
whether the refrigerating fluid subtracts heat from the in-
ternal compartments of the container elements directly
or indirectly. As an alternative to the heat pump system,
the refrigerating power may be generated through a Pel-
tier cell system, or through magnetothermal refrigeration,
or through thermoacoustic refrigeration.

[0024] In the example shown in Fig.1, it is assumed
that the functional unit 10 can generate refrigerating pow-
er through a heat pump system and that heat is subtract-
ed from the internal compartments of the container ele-
ments of the modular apparatus indirectly, by using a
secondary fluid which is first cooled by means of the re-
frigerating fluid evolving in the heat pump system, and is
then conveyed, through the means of distribution 20, into
the container elements. The heat pump system is totally
placed in the functional unit 10 and cools a secondary
fluid adapted to carry the refrigerating power. Advanta-
geously, the secondary fluid is air, which is conveyed into
the container elements through the means of distribution
20: this takes place by means of at least one fan device,
housed either in the functional unit 10 or in the means of
distribution 20. The evaporator, located inside the func-
tional unit 10, may be associated with a defrosting device
adapted to keep the evaporator free from any frost ac-
cumulations which otherwise would counter the thermal
exchange between the refrigerating fluid and the second-
ary fluid.

[0025] The means of distribution 20 may be provided
through association of tubular cross-section elements,
which at the same time are characterized by allowing
gaseous flows to pass through, in particular the flow of
cooled air generated in the functional unit 10, which then
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reaches the internal compartments of the container ele-
ments, and by acting as a stable supporting structure for
the container elements. The material used for manufac-
turing the means of distribution 20 should be a material
having very good characteristics of mechanical strength
(to withstand the weight force of the container elements)
and also, if possible, a low specific weight (to obtain
means of distribution being as light as possible): for ex-
ample, the means of distribution 20 may be conveniently
made of materials such as steel, aluminium alloy and
carbon fiber. In Fig.1, the means of distribution 20 are
shown as being so structured as to comprise an upright
element 27, extending vertically from the functional unit
10, and a plurality of branches 28A-28L, extending sub-
stantially horizontally from the upright element 27. To the
upright element 27 and/or to the branches 28A-28L one
or more connector elements are applied, which are so
shaped thatthey can be coupled to the connecting means
of the container elements. This coupling, which allows
the cooled air flow and the refrigerating power, carried
through said flow, to be supplied into the internal com-
partment of the container elements, is a stable but re-
movable connection and allows the user to easily remove
the container elements from the respective installation
places. In the example shown in Fig.1, one of the con-
nection elements 29A-29L is applied to each one of the
branches 28A-28L; moreover, two additional connector
elements 29M,29N are applied to the functional unit 10
to allow for a direct connection between the functional
unit 10 and some container elements.

[0026] It may be assumed that, in the modular appa-
ratus according to the present invention shown in Fig.1,
the coupling between the connection elements 29A-29L
and the connection means of each container element,
besides putting in communication the container elements
with the means of distribution 20 (thus providing the sup-
ply of refrigerating power), also performs the function of
ensuring a stable but removable fixing of the container
elements in the respective installation places. In this
case, the mechanical stresses acting on the container
elements are transferred to the supporting structure, i.e.
to the means of distribution 20, through the connection
means and the connection elements 29A-29L, without
using any specific mechanical connections for engaging
the container elements. By way of example and not by
way of limitation, each of the connection elements 29A-
29L may be a plug-in connector to be coupled to the
connection means of the container elements, which are
suitably shaped to obtain a stable but removable con-
nection between the container elements and the means
of distribution 20. The coupling between the connection
means of a container element and any one of the con-
nection elements 29A-29L puts the means of distribution
20 in communication with the interior of the container
element by generating, due to said coupling, a flow sec-
tion which allows the cooled air flow to be supplied into
the internal compartment of the container element.
[0027] Means for mixing cooled air with environmental
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air may be associated with at least one of the branches
28A-28L. Said mixing means may be activated, either
manually or preferably automatically, when a container
element adapted to preserve foodstuffs at a relatively
high temperature is connected to said branch: the acti-
vation of the mixing means is adapted to let air at room
temperature enter said branch and to allow it to be mixed
with cooled air.

[0028] Before being conveyed into the container ele-
ments, the cooled air may be treated through a central-
ized hygiene care system, comprising in particular an
ionizer and/or an activated carbon filter and/or a bacte-
ricidal or photocatalytic coating and/or an ultraviolet-ray
light source. Such a hygiene case system may be housed
in the functional unit 10 and/or in the means of distribution
20 and has the function of extending the foodstuffs pres-
ervation ability of the apparatus according to the present
invention.

[0029] After having carried refrigerating power to the
container elements and having warmed up by subtracting
heat from the foodstuffs, the cooled air can be conven-
iently evacuated from the container elements, thus al-
lowing the heat subtracted from the foodstuffs to be dis-
sipated and new cooled air to be supplied into the internal
compartments of the container elements. Several solu-
tions may be adopted for this purpose, for example:

i) at least one of the container elements comprises
at least one slot, adapted to let the air contained in
the container element to flow out of the apparatus
according to the present invention. Said slot, which
may be obtained in a wall of the container element,
may be located in a position suited to optimize the
thermal exchange by forced convection between the
cooled air flow and the foodstuffs from which heat is
to be subtracted. The slot may be kept constantly
open, or else be associated with a device which
opens it when the pressure within the container el-
ement reaches a predetermined value;

ii) the apparatus according to the present invention
comprises air return means allowing the air to return
into the functional unit 10. Said air return means, to
which one or more container elements are remova-
bly connected, is preferably associated with the
means of distribution 20. In particular, the air return
means may be provided through one or more dedi-
cated connectors (either associated or not with the
connection elements 29A-29L) and through a dedi-
cated channel, said connectors having the function
of allowing air to flow out of the container elements
and said channel having the function of housing the
air flow returning to the functional unit 10. The
present solution differs from the preceding one be-
cause, notwithstanding a higher complexity of the
circuits, it offers the advantage of the functional unit
10 having to cool air being colder than room temper-
ature, instead of air at room temperature, thus pro-
viding a considerable energy saving.
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[0030] Theconnectionelements 29A-29L may be fitted
with flow interception and/or partialization means, pref-
erably comprising sectioning device. The flow intercep-
tion and/or partialization means may be adapted to shut
the flow section through which the cooled air flow reaches
the interior of a container element as soon as said con-
tainer element is removed from its installation place: this
avoids any dispersion of refrigerating power caused by
leakage of cooled air in the environment from the means
of distribution 20, thereby improving the efficiency of the
modular apparatus according to the present invention.
The flow interception and/or partialization means may
advantageously be operated so as to stop the cooled air
flow after the means for accessing the internal compart-
ment of the container element have remained open for
a long time. The flow interception and/or partialization
means may allow to adjust the flow rate of the air supplied
to a container element by changing the area of the cooled
air flow section: based on the refrigerating power required
by the container element, said area may have one of a
plurality of values comprised between a maximum value,
corresponding to the area of a completely open flow sec-
tion, and a minimum value, corresponding to the area of
a completely closed flow section.

[0031] The refrigerating power can be managed and
distributed very easily, if it is carried in the form of cooled
air: this is why the apparatus shown in Fig.1, wherein the
refrigerating power is supplied into the container ele-
ments indirectly by means of cooled air acting as a sec-
ondary fluid, offers the advantage of being extremely flex-
ible and versatile, since the refrigerating power is always
managed and distributed properly whatever the volume
and typology of the container elements connected to the
means of distribution 20 and/or to the functional unit 10.
As an alternative to the secondary fluid used for the in-
direct supply of refrigerating power, one may use the
same refrigerating fluid evolving in the heat pump system
for subtracting heat from the internal compartments of
the container elements. In this case, the compressorand
the condenser of the heat pump system are comprised
in the functional unit 10, while the evaporator is distrib-
uted among the various container elements: each con-
tainer element comprises at least one heat exchanger,
which works as an evaporator, and the refrigerating pow-
eris directly carried by the refrigerating fluid, which evap-
orates in the heat exchangers comprised in the container
elements and then condenses in the functional unit 10.
In addition to supporting the container elements, the
means of distribution 20 are also used for conveying the
refrigerating fluid from the functional unit 10 to the various
heat exchangers, thus distributing the refrigerating power
among the various container elements. The connection
elements 29A-29L and the connection means of the con-
tainer elements ensure continuity of the refrigerating fluid
supply path, preventing any leakage of refrigerating fluid
between the means of distribution 20 and the container
elements, which would be particularly dangerous due to
the inflammability of many types of refrigerating fluid. In
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the case of a heat pump system with direct refrigerating
power supply, the means of distribution 20 are adapted
to convey the refrigerating fluid into the container ele-
ments, whereas the return of the refrigerating fluid takes
place in means for the return of the refrigerating fluid into
the functional unit 10. The container elements are remov-
ably connected to the refrigerating fluid return means,
which are preferably associated with the means of dis-
tribution 20.

[0032] The direct refrigerating power supply offers the
advantage of providing higher efficiency in comparison
with the indirect supply, because there are no efficiency
losses due to the thermal exchange between refrigerat-
ing fluid and secondary fluid. Said advantage is coun-
tered by a reduction in the flexibility and versatility of the
modular apparatus, in that the refrigerating power is
much more difficult to manage, distribute and optimize.
Furthermore, the inflammability of the refrigerating fluid
absolutely requires the use of connection elements and
connection means so shaped as to ensure a watertight
seal of the refrigerating fluid not only when the container
elements are connected to the means of distribution, but
also when the container elements are removed from the
modular apparatus.

[0033] In the following part of the present description
it will be assumed that the apparatus according to the
present invention generates refrigerating power through
a heat pump system and distributes said refrigerating
power to the various container elements indirectly, by
using air as a secondary fluid. These assumptions must
however be considered merely as non-limiting examples,
because the inventive concepts contained in the present
description and in the annexed claims would still remain
unchanged should a fluid other than air be used as a
secondary fluid, or should the distribution of refrigerating
power among the various containers be carried out di-
rectly, or should the refrigerating power be generated
through a system being alternative to the heat pump sys-
tem (e.g. through a Peltier cell system, or magnetother-
mal refrigeration, or thermoacoustic refrigeration, or any
other system known to those skilled in domestic refrig-
eration).

[0034] In the embodiment of the present invention
shown in Fig.1, the electronic control means of the mod-
ular type apparatus adapted to store in particular food-
stuffs are arranged inside a control unit 24, located in the
upper part of the means of distribution 20. They are elec-
trically connected to both the electric supply network and
to the various electric loads of the apparatus, which are
managed by the electronic control means. In particular,
if the container elements comprise electric loads (e.g.
light sources adapted to illuminate the internal compart-
ment of the container elements, or sensor means, or user
interface means) not supplied by power sources (e.g.
batteries) being internal to said container elements, the
connection elements 29A-29L and/or the connection
means are associated with electric connection means
(e.g. contact type electric connectors), which ensure
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compliance with the electric safety laws in force, without
impairing by no means the removal of the connection
between the container elements and the means of dis-
tribution 20. If the connection elements 29A-29L com-
prise flow interception and/or partialization means, said
means may be electrically connected to the electronic
control means, which control the flow interception and/or
partialization means so as to optimize the supply of re-
frigerating power to each container element.

[0035] User interface means are also electrically con-
nected to the electronic control means, said user inter-
face means being, in the embodiment of the present in-
vention of Fig.1, located by way of non-limiting example
in the control unit 24 and schematized in the form of an
array of LEDs 21A-21C, to notify the user when certain
electric loads (e.g. the compressor, if the refrigerating
power is generated in the functional unit 10 of the modular
apparatus through a heat pump system) are active or
inactive and/or if some parameters relating to the oper-
ating status of the apparatus (e.g. temperature or pres-
sure within a container element) are below first predeter-
mined values and/or above second predetermined val-
ues.

[0036] In the apparatus adapted to store in particular
foodstuffs according to the present invention, an embod-
iment of which is shown in Fig.1, different accessory de-
vices may be integrated which may be associated with
the functional unit 10 and/or to the means of distribution
20, for offering specific functionalities to the user of the
modular apparatus. By way of example, it may be as-
sumed that the apparatus according to the present in-
vention comprises at least one o more of the following
devices:

i) a refrigerated tank adapted to contain drinks, pref-
erably located inside the functional unit 10 and con-
nected to a dispensing device, in particular a tap or
anice cube dispenser. In the particular case wherein
the refrigerated tank contains water, said tank may
be connected to the household water supply net-
work, so that the apparatus according to the present
invention can, through said dispensing device, pro-
vide the user with cold water or ice cubes;

ii) a vacuum generating device, located inside the
functional unit 10, in particular adapted to keep at
least one container element (whose internal com-
partment may be refrigerated or not) at a pressure
being lower than atmospheric pressure, in order to
safeguard the freshness of the foodstuffs contained
in said container element. In order to connect the
vacuum generating device to the container element,
so that a vacuum can be created therein, the appa-
ratus according to the present invention comprises
a pneumatic connection system, preferably associ-
ated with the means of distribution 20. The container
element wherein a vacuum is created is fitted with
access means capable of ensuring airtight sealing
and is connected to the pneumatic connection sys-
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tem through a connector so shaped as to ensure
both removability and tightness of the container el-
ement;

iii) a end fitting, adapted to convey refrigerating pow-
erinto acontainer element being external to the mod-
ular apparatus, housed in the functional unit 10
and/or in the means of distribution 20. Said end may
be used by the user as a "cold dispenser" because
it allows to supply refrigerating power, in particular
in the form of cooled air, for example, to a container
element adapted to preserve foodstuffs;

iv) a second end, connected to the vacuum gener-
ating device and adapted to generate a vacuum in
a container element being external to the apparatus
according to the presentinvention. Said end may be
housed in the functional unit 10 and/or in the means
of distribution 20 and may be used by the user as a
"vacuum dispenser" because it allows to evacuate
air, for example, from within a container or a pack
adapted to preserve foodstuffs in a vacuum;

v) an air treatment unit, adapted to treat the air of
the environment wherein the apparatus according to
the presentinvention is located, preferably compris-
ing a fan and, more preferably, also a conditioner
and/or dehumidifier. The air treatment unit may ad-
vantageously be positioned above the container el-
ements and, if it comprises a conditioner and/or de-
humidifier, it may be fitted with its own system for
generating refrigerating power, or else it may use
the system adapted to generate refrigerating power
(e.g. the heat pump system) included in the function-
al unit 10;

vi) a centralized lighting system, adapted to illumi-
nate a considerable volume of the apparatus accord-
ing to the present invention. In the embodiment
shown by way of non-limiting example in Fig.1, such
a centralized lighting system may advantageously
be located in the lower part of the control unit 24, so
that the container elements are enveloped by the
lightbeam generated by said centralized lighting sys-
tem. The centralized lighting system is electrically
connected to the electronic control means, which can
turn it on/off and modulate its power (e.g. based on
the brightness of the environment wherein the mod-
ular type apparatus is located, detected through suit-
able sensor means): in particular, the electronic con-
trol means can control the activation of the central-
ized lighting system according to the method de-
scribed in the ltalian patent application
TO2005A000148. Said centralized lighting system
may also be used as an alarm device, e.g. when
designed toflash in order to draw the user’s attention
if a condition requiring a user’s action should arise;
vii) a device adapted to defrost and/or cook food-
stuffs. Such a device may be integrated into the func-
tional unit 10 or into the means of distribution 20 and
may be, for example, an electric element cooking
oven or a microwave cooking oven.
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[0037] Fig.2 shows the same components already il-
lustrated in Fig.1. The shape and reciprocal arrangement
of these components are based on a particular embodi-
ment, which represents asecond example of the possible
embodiments of the apparatus according to the present
invention. In particular, the embodiment in Fig.2 differs
from the embodiment in Fig. 1 for the shape of the means
of distribution 20. Also in this embodiment, the means of
distribution 20 may be provided through association of
tubular cross-section elements, which at the same time
are characterized by allowing gaseous flows to pass
through, in particular the flow of cooled air generated in
the functional unit 10, which then reaches the internal
compartments of the container elements, and by acting
as a stable supporting structure for the container ele-
ments. In Fig.2, the means of distribution 20 are so
shaped as to comprise an upright element 27, extending
vertically from the functional unit 10; in addition, there
may be a pair of side branches 28A-28B and/or one cen-
tral branch 28C, which extend from the upright element
27 toward the sides and toward the front, respectively.
[0038] To said branches, one or more connector ele-
ments may be applied which are so shaped that they can
be coupled to the connection means of the container el-
ements (in particular, in Fig.2 the connector elements
29A-29B are applied to the side branches 28A-28B, and
the connector elements 290-29P are applied to the cen-
tral branch 28C); furthermore, one or more connector
elements may be applied directly to the upright element
27 (in particular, in Fig.2, the connector elements 29Q-
298 are applied to the upright element 27).

[0039] In the embodiment of the present invention
shown in Fig.2, the electronic control means and the user
interface means of the modular type apparatus are ar-
ranged inside the central branch 28C. In particular, the
user interface means may comprise a first zone 22 for
activating, e.g.- through a touch control device, particular
functionalities offered by the apparatus according to the
present invention, and a second zone 23 for displaying
the extension of the activation zone of said functionalities.
[0040] One ormore container elements (some of which
are shown by way of non-limiting example in Figs.3-7)
may be associated with the modular type apparatus ac-
cordingtothe presentinvention, each of which is adapted
to keep foodstuffs in a certain preservation state and pref-
erably comprises at least one refrigerating internal com-
partment and means for accessing the internal compart-
ment: at least one of the container elements comprises
connection means adapted to allow refrigerating power
to be supplied by the means of distribution 20 into the
container elements, preferably into the internal compart-
ment of the container elements, and capable of ensuring
the removal of the connection between the container el-
ements and the means of distribution 20, so that the con-
tainer elements can be easily removed by the user from
the respective installation places. The container ele-
ments may therefore be of any type and have any shape
and volume, provided that the container elements can
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be used for preserving foodstuffs and that at least one
of them comprises connection means for establishing a
connection to the means of distribution 20 which ensure
stability and removal of the connection between the con-
tainer element and the means of distribution 20, thereby
allowing the container elementto be easily removed from
its installation place.

[0041] The modularity of the apparatus according to
the present invention allows the user to associate a plu-
rality of container elements, each having a particular in-
ternal operating temperature and a particular internal op-
erating pressure (not necessarily all different from one
another) with the functional unit 10 and with the means
of distribution 20. As a result of said association, the ap-
paratus according to the presentinvention may comprise
at least one container element adapted to deep-freeze
foodstuffs, preferably by maintaining an internal temper-
ature between —25°C and —18°C, and/or at least one
container element adapted to freeze foodstuffs, prefera-
bly by maintaining an internal temperature between
—18°C and—5°C, and/or atleast one container element
adapted to refrigerate foodstuffs, preferably by maintain-
ing an internal temperature between 0°C and +5°C.
[0042] With each removable container element, con-
nection means are associated which are adapted to con-
nect the container element to the connection elements
29A-29L of the means of distribution 20: the connection
means and the connection elements 29A-29L are such
that the cooled air flow section from the means of distri-
bution 20 to the container element is shut automatically
as soon as the container element is removed, and pref-
erably such that they remain unseen when the container
element is connected to the means of distribution 20. If
the modular type apparatus comprises means allowing
the air to return into the functional unit 10, a two-way
connector may conveniently be associated with a con-
tainer element as connection means, which connector
provides two distinct sections for the air flow: one for the
supply of cooled air into the container element, and one
for the return of the air from the container element. Both
ways are fitted with an automatic shut-off system, so that
any flow is prevented through the connector when the
container element has been removed from the means of
distribution 20. If the modular type apparatus also com-
prises a vacuum generating device and a pneumatic con-
nection system, the container element may advanta-
geously comprise, as connection means, a three-way
connector, the three ways being dedicated to the cooled
air flow to the container element, the return air flow to the
functional unit 10 and the connection between the con-
tainer element and the pneumatic connection system,
respectively.

[0043] According to an embodiment of the present in-
vention, shown by way of example and not by way of
limitation, the container elementmay be a container com-
prising at least one internal compartment, adapted to
contain the foodstuffs to be preserved and obtained by
moulding or thermoforming a plastic material. Access to
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the internal compartment of the container may be pro-
vided by a door which may be opened by turning it by
means of an opening system with one or more hinges,
or else by sliding it frontally by means of a drawer type
opening system. Each container element may conven-
iently be fitted with thermal insulation means, preferably
applied to at least one of the walls of the container ele-
ment. In particular, said thermal insulation means may
comprise at least one layer of a material having a high
thermal insulation capacity (e.g. foam type rigid poly-
urethane), or atleast one layer of air kept at a significantly
lower pressure than atmospheric pressure, e.g. through
the above-mentioned vacuum generating device. The
thermal insulation means, besides performing their tra-
ditional function in household refrigeration apparatus (i.e.
limiting heat re-entries and, consequently, reducing the
electric energy consumption of said apparatus), in the
present invention also perform the function of keeping
the foodstuffs contained in a container element properly
preserved for a certain time period starting from the mo-
ment when the container element is disconnected from
the means of distribution 20 and is therefore no longer
supplied with refrigerating power. The type and/or thick-
ness of the materials used for manufacturing the contain-
er elementand the thermalinsulation means may be suit-
ably chosen and/or sized depending on the operating
temperature and/or pressure of the container element.
[0044] A considerable thermal insulation of the con-
tainer element may be obtained by designing said con-
tainer element like a Dewar vessel, i.e. with an external
hollow space wherein a vacuum is created, thus mini-
mizing the thermal exchange with the outer environment
by conduction and by convection, and with a reflecting
internal wall, thus also minimizing the.thermal exchange
with the outer environment by irradiation.

[0045] Inordertoimprove its ability to perform its func-
tion correctly even after having been disconnected from
the means of distribution 20, the container element may
comprise internally:

i) at least one element made of a phase change ma-
terial, which can keep the container element refrig-
erated for a longer time, in particular through the eu-
tectic stasis which can be obtained at the phase
change temperature from the solid state to the liquid
state (said element may be provided by using any
material typically employed for manufacturing the
so-called "cold blocks") and/or

ii) atleast an auxiliary functional unit, adapted to gen-
erate refrigerating power inside the container ele-
ment and supplied through a dedicated power
source (e.g. a battery). If the power source is re-
chargeable and if the electric connection means are
associated with the connection means of the con-
tainer element, said power source may advanta-
geously be recharged when the container element
is connected to the means of distribution 20. The
auxiliary functional unit may use various systems for
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generating the refrigerating power required to keep
the foodstuffs properly preserved when the container
element has been removed from its installation
place. The generation of refrigerating power inside
the container element may take place, for example,
through a heat pump system, or through a Peltier
cell system, or through a magnetothermal refrigera-
tion system, or through a thermoacoustic refrigera-
tion system. In particular, the Peltier cell, i.e. a thin
plate formed by two semiconductor materials with
one heat absorbing surface and one heat emitting
surface, is especially suited to generating refrigerat-
ing power inside the container element: in fact, it is
particularly fit for refrigerating smallinternal compart-
ment and only requires cheap, small and easy-to-
manage components (the efficiency of the Peltier cell
can be increased by insulating it with a ceramic ma-
terial).

[0046] The ability of preserving foodstuffs in the inter-
nal compartment of a container element may be extend-
ed by associating the container element with devices ca-
pable of acting as active or passive hygiene care means,
since they reduce considerably or eliminate entirely those
organic agents (bacteria, fungi, etc.) which may deterio-
rate foodstuffs. These devices may in particular comprise
at least one activated carbon filter and/or at least one
ionizer and/or at least one bactericidal or photocatalytic
coating and/or at least one ultraviolet ray light source (by
way of example and not by way of limitation, one or more
of the container elements may comprise the "self-clean-
ing" system described in the Italian utility model applica-
tion TO2005U000180). A container element may also be
associated with defrosting means, in particular electric
elements, which are adapted to prevent frost from accu-
mulating on particular components of the container ele-
ment (e.g. on the internal walls of the compartment of
the container element or on the heat exchanger, which
works as an evaporator, when the refrigerating power is
carried directly by the refrigerating fluid from the func-
tional unit 10 to the container element): in this case, the
container element is a specialized foodstuffs preserva-
tion module of the so-called "no-frost" type.

[0047] Ifthe apparatus according to the presentinven-
tion comprises electronic control means adapted to con-
trol the operation of the functional unit 10 and of other
electric loads comprised in the apparatus and/or to reg-
ulate the refrigerating power supplied to the container
elements (in particular by acting on the flow interception
or partialization means), the container elements may ad-
vantageously be provided with devices which allow the
electronic control means to perform control actions on
the apparatus, in particular on the flow interception or
partialization means, on the basis of information and/or
parameters received from said devices. In particular, a
container element may be provided with memory means,
preferably a non-volatile memory, storing at least one
piece of information relating to the container element,
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and/or with sensor means, adapted to detect at leastone
parameter relating to the container element.

[0048] The memory means may store information
identifying the container element and synthesizing its op-
timum operating method. Said information, which can be
used by the electronic control means in order to effec-
tively manage the resources (in particular the refrigerat-
ing power) of the apparatus, may be, by way of example
and not by way of limitation, the volume and/or the op-
erating temperature of the container element and/or the
presence of any auxiliary functional unit and/or of any
electric load, such as a light source, in the container el-
ement. Said information may be stored in the above-men-
tioned memory means in extended form or as a code
which univocally identifies, for example, the type of con-
tainer element and which can be decoded andinterpreted
by the electronic control means.

[0049] The container element may also be associated
with sensor means which can detect the value of one or
more parameters being representative of the status of
the container element at a certain time instant. By way
of example and not by way of limitation, said sensor
means may include:

i) at least one temperature probe, adapted to detect
the internal temperature of the container element.
The temperature probe may be any sensor known
at present by those skilled in the domestic refriger-
ation art, e.g. an NTC type sensor;

ii) at least one moisture probe, adapted to detect the
relative and/or absolute moisture inside the contain-
er element. In fact, moisture is an important param-
eter for the preservation of some foodstuffs; espe-
cially fruit and vegetables;

iii) a pressure probe, adapted to detect the relative
and/or absolute pressure inside the container ele-
ment. Said pressure probe is preferably associated
with the container element, if it is a hermetic contain-
er element connected to the vacuum generating de-
vice, or if it is supplied with refrigerating power
through supply of cooled air and comprises, for dis-
charging the air outside the container element, at
least one selective opening slot;

iv) means for detecting the type of foodstuffs, housed
in the container element. According to the present
invention, detection means of any typology and tech-
nology may be used. By way of example and not by
way of limitation, the detection means may be of the
optical type (which allow to identify the type of food-
stuffs from an image of said foodstuffs) or of the
chemical type (which allow to identify the type of
foodstuffs from the substances or aromas naturally
released by the foodstuffs). Advantageously, the
type of foodstuffs may be detected by using a device
capable of reading transponder devices associated
with the foodstuffs: by so doing, in fact, other useful
information may also be obtained in addition to the
type of foodstuffs, in particular the expiry date;
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v) means for detecting the opening status of the ac-
cess means of the container element, based on
which it is possible, for example, to control the acti-
vation of any lighting system being present inside
the container element.

[0050] As an alternative to or in combination with the
sensor means located inside the container element, other
sensor means being representative of the status of the
container element at a certain time instant may be ar-
ranged on the means of distribution 20 (where they can
be more easily connected to the electronic control
means), preferably on the connection elements 29A-29L.
By way of example, these sensor means may include:

i) means for detecting whetherthe connection means
of a container element are connected to the connec-
tion elements 29A-29L or not. In particular, depend-
ing on the detection of said means it is possible to
enable or disable the flow of cooled air (or of refrig-
erating fluid) through the connection elements 29A-
29,

i) at least one temperature probe, the detection
thereof is used by the electronic control means to
indirectly calculate the temperature in any container
element being present near said sensor.

[0051] The memory means and/or the sensor means
of the container elements are adapted to transmit param-
eters and/or information to the electronic control means,
which, after having received said parameters and/or in-
formation, can make use thereof in order to exert at least
one control action on the apparatus according to the
present invention. An electric cable may be used for
transmitting the parameters and/or information from the
memory means and/or from the sensor means to the
electronic control means, and in particular a contact type
electric connector (which by no means limits the removal
of the connection between the container element and the
means of distribution 20) may be used for transferring
said parameters and/or information from the container
element to the means of distribution 20. The memory
means of the container element may conveniently be lo-
cated on board of the container element, preferably ad-
jacent to the connection means: such a position is both
economically advantageous, in that it does not require
the use of dedicated wirings inside the container element,
and very efficient, in that the electronic control means
can automatically identify the container element as soon
as it is connected to the means of distribution 20.

[0052] As an alternative, the transmission of parame-
ters and/or information from the memory means and/or
from the sensor means to the electronic control means
may take place via radiofrequency, through any commu-
nication technology such as BlueTooth, Z-Wave, ZigBee
(in accordance with the IEEE 802.15.4 standard), Wi-Fi
(inaccordance with the IEEE 802.11b and/or later stand-
ards), or through any other technology known to techni-
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cians working in the radiofrequency communication field.
According to a particular case of the above-mentioned
radiofrequency transmission, the sensor means em-
ployed in the container elements use the RFID technol-
ogy and are similar to those described in patent applica-
tion EP1479988, i.e. they comprise at least one trans-
ponder device capable of communicating with the elec-
tronic control means of the apparatus according to the
present invention: said sensor means with transponder
device offer the advantage of having no wiring and of
requiring no electric power supply, so that they can be
easily arranged in any position inside the container ele-
ment and allow, for example, to carry out precise tem-
perature measurements. Both the transponder devices
associated with the foodstuffs and the transponder de-
vices associated with, for example, the sensor means
and/or the memory means may be activated through an
electronic device, comprised in the functional unit 10
and/or in the means of distribution 20 and/or in at least
one container 