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Description

[0001] The present invention relates to a freezing tun-
nel for cooling and freezing individual food portions, com-
prising a freezing room in which food is frozen by means
of cooled air, and a conveying device for moving the food
through the freezing room wherein the conveying device
comprises an endless conveyor belt which is movable
about a drive roll and a reversing roller and has at least
a top layer made of silicone material in which a number
of flexible mould cavities are provided which are suitable
for receiving an individual food portion. The freezing tun-
nelis in particular suitable for freezing individual portions
rather liquid foods such as soups, (fruit) juices, purees,
smoothies, etc.

[0002] Many foods are refrigerated and frozen in in-
dustrial cooling or freezing tunnels, with various different
types being available on the market. Thus, there are the
plate or contact freezers, wherein packaged food por-
tions are brought into contact with double-walled plates
through which a coolant flows. The heat from the product
is in this case dissipated to the coolant by means of con-
duction.

[0003] Furthermore, the known Pello freezer, de-
scribed in the US patent publication US 4,517,814,
wherein the food is evenly provided between two stain-
less steel belts and is frozen in the form of a long tablet
which is subsequently divided into smaller portions. One
of the belts has a profiled shape, so that grooves are
formed in order to obtain a frozen tablet shape. The food
is frozen during transportation between the two belts. The
belts are kept at freezing temperature through contact
with a glycol solution which is continuously sprayed on
both sides of the two belts. When the frozen food is eject-
ed, the tablet is broken either at the location of the
grooves, producing pellet-like pieces (portions) of frozen
food. Then, the tablet is sawn into smaller portions by
means of a conventional steel saw. Thereafter, the frozen
portions leave the freezing device and head in the direc-
tion of the packaging or storage room. However, such a
solution for forming individual portions has a number of
drawbacks. Thus, the Pello freezer is of a complicated
mechanical design and comprises a large number of
moving components which require a lot of maintenance
and specialist knowledge to keep them working. Since
the portions are formed by breaking and/or sawing, a lot
of product is lost in the form of sawing waste. There is
also a risk that the products may become contaminated
by sawing/metal particles caused by the saw and/or by
cooled glycol which is situated on the sides of the belts.
In addition, the Pello freezer is also difficult to clean which
causes a considerable number of problems in case of a
product changeover, such as contamination due to the
sequence of different types of product, and the risk of the
growth of microorganisms on the parts which are difficult
to clean increases. In this case, it is mainly the cleaning
of the stainless steel conveyor belts which is difficult be-
cause two stainless steel belts are pressed against each
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other.

[0004] Anothertype usesaconveyorbeltwhich passes
the product through a freezing room. Freezing takes
place during transportation through the freezing room by
injecting a coolant, usually liquid nitrogen, over the con-
veyor belt and allowing it to expand. The conveyor belt
is usually made of rigid plastic links which are hingedly
attached to each other, so that every mould will individ-
ually release its contents by rolling the successive links
over a discharge roller. However, such a device has the
drawback that it is very difficult to clean the conveyor belt
correctly. In addition, the use of nitrogen for freezing is
a very expensive process because nitrogen has to be
bought regularly, as a result of which this system is only
economically viable in sectors with high profit margins
and/or relatively small production volumes, such as for
example the pharmaceutical industry.

[0005] European patent publication EP 2 216 613 de-
scribes a device for forming ice cubes in a refrigerator.
The ice cubes are formed by pouring water into mould
cavities provided for the purpose in a conveyor belt of
silicone material. The conveyor belt is an endless con-
veyor belt which is movable about a first and second axle
in a freezing room. When the water in a mould cavity is
frozen, the respective mould cavity passes the first axle
(reversing roller) where the mould cavity transfers from
an upwardly directed position to a downwardly directed
position. Due to the effect of the force of gravity and the
elastic deformation of the mould cavity, the frozen ice
cube is demoulded. Such a device which uses the force
of gravity and the elastic deformation of the conveyor belt
to demould frozen products is ideal for small volumes,
but is not suitable to continuously freeze products on an
industrial scale, where a conveyor belt will perform hun-
dreds of revolutions per day at high production volumes,
because continuous significant deformation of the con-
veyor belt when changing the position of the mould cavity
filled with ice, results in (micro) damage, which will cer-
tainly lead to premature breaking or tearing of the belt.
[0006] EP 1308 099 A2 discloses a device for forming
a layer of free-flowing coating material, having a convey-
or which is pervious to the coating material and has a
conveying part which can be moved in a first direction.
The coating material is displaced on the conveying part
over a guide plate into a coating zone. At the end of a
coating zone, excess coating material is returned using
a return part of a conveyor. To form a layer of coating
material on the conveying part, the coating material is
moved from the return part through the conveying part
onto the conveying part.

[0007] Itis now an object of the present invention to
provide a freezing tunnel for the foods industry for cooling
and freezing individual food portions, and this preferably
in a fully automated manner. An additional object of the
present invention is to provide a freezing tunnel which
makes it possible to demould the individual portions in
an easy and high-quality manner and this without causing
damage to the frozen product and without the risk of con-
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tamination.

[0008] The object of the invention is achieved by pro-
viding a freezing tunnel for cooling and freezing individual
food portions, comprising a freezing room in which food
is frozen by means of cooled air, and a conveying device
for moving the food through the freezing room, wherein
the conveying device comprises an endless conveyor
belt which is movable about a drive roll and reversing
rollerand has atleast a top layer made of silicone material
in which a number of flexible mould cavities are provided
which are suitable for receiving an individual food portion,
wherein the conveying device furthermore comprises a
guide roller for the conveyor belt, which guide roller is
situated between the drive roll and reversing roller,
wherein the conveyor belt, after passing the guide roller,
follows a downwardly directed course, preferably in the
direction of the exit side of the conveyor belt, and wherein
the freezing tunnel furthermore comprises a vibration de-
vice provided between the guide roller and the reversing
roller on the downwardly directed course of the conveyor
belt. At the location of the guide roller, portions are de-
moulded. Such a course of the conveyor belt, also re-
ferred to as mould belt, will ensure a limited elastic de-
formation of the conveyor belt - and thus also of the at
least partly filled mould cavities- at the location of the
guide roller, so that the material from which the belt is
made will not be damaged due to the frequent deforma-
tions of the mould cavities during a large number of rev-
olutions. In use, due to the contact of the conveyor belt
with the guide roller, the bottom surface of the mould
cavity at the location of the guide roller will transform from
flat to convex and the food portions accommodated and
frozen in the mould cavity can be demoulded more easily.
This effect (convex course) is made possible by the flex-
ibility at very negative temperatures of the material (sili-
cone) fromwhich the conveyorbeltis atleast partly made.
[0009] The course of the conveyor belt is determined
by the positioning of the various rollers, in particular the
drive roll, the guide roller and the reversing roller, with
respect to each other. Preferably, the drive roll and the
guide roller are at equal height at a certain horizontal
distance apart from each other, and the reversing roller
is situated at a distance beyond the guide roller, at a
position situated under the drive roll and the guide roller.
Consequently, the conveyor belt follows a horizontal
course between the drive roll and the guide roller which
changes to a sloping downwardly directed course after
passing the guide roller. The slope angle is preferably
between 1° and 90°, more particularly between 10° and
45°. After the conveyor belt has passed the reversing
roller, it moves back in the direction of the drive roll. The
exit side of the conveyor belt is situated at the location
of the reversing roller. In a preferred embodiment, the
drive roll is driven and the guide roller and the reversing
roller are freely rotatable. The guide roller and/or the re-
versing roller may also be designed to be drivable instead
of the drive roll. It is also possible for all three rollers to
be driven.
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[0010] The fact that the conveyor belt is made of sili-
cone makes perfect cleaning possible. Such a conveyor
belt of which atleast the layer in which the mould cavities
are formed is made of silicone material is, in addition,
able to withstand very cold temperatures, and this while
retaining the required flexibility up to approximately
-50°C. Preferably, in use, the cooled air will have a tem-
perature of between -10°C and -50°C, preferably be-
tween -20°C and -40°C. The conveyor belt preferably
consists of atop layer which is made entirely from silicone
material, which is glued onto a backing material. The
backing material is preferably a fabric-reinforced PU lay-
er. The flexible mould cavities will, in addition, ensure
that the individual frozen food portions can easily be re-
leased and demoulded, and this without parts of the fro-
zen food breaking off.

[0011] In order to demould the food portions accom-
modated and frozen in the mould cavities even more eas-
ily, the present invention, provides a vibration device
which is configured to make the conveyor belt vibrate
locally and thus to generate at least an upwardly directed
force which causes the food portions accommodated in
the mould cavities to be released and/or to be at least
partly lifted from the mould cavity. The vibration device
is provided to make the conveyor belt vibrate locally at
limited amplitude (0-50 mm, preferably 0-20 mm,) and
adjustable frequency (0-250 Hz).

[0012] In particular, said vibration device comprises a
rotatable camshaft.

[0013] The vibration (oscillation) of the conveyor belt
will generate an upwardly directed force, as a result of
which the portions accommodated and frozen in the
mould cavities are released and/or are already partly lift-
ed from the mould cavity before they reach (pass) the
guide roller of the conveying device. However, during
filling of the mould cavities, some of the product will al-
ways remain on the mould cavities and this product will
also be frozen. This causes the individual portions to be
connected to each other at their top sides and a tablet-
shaped unit to be formed. As a result of, on the one hand,
the vibration of the conveyor belt and, on the other hand,
the downwardly sloping course thereof, this tablet shape
will break into pieces after it has passed the guide roller.
By positioning the vibration device between the guide
roller and the reversing roller, the vibration device will
also create a wave-like movement in the downwardly di-
rected part of the conveyor belt (mould belt), due to the
rotating movement of the camshaft which in each case
contacts the underside of the conveyor belt, as a result
of which the (broken) pieces are broken down further into
the separate individual portions during their trajectory in
the downwardly directed part. As a result of the wave-
like movement, the demoulded parts will also undergo
an acceleration. The individual portions then leave the
conveyor belt on the exit side, at the location of the re-
versing roller.

[0014] According to the present invention, the dimen-
sions of the mould cavity were optimized so that the fro-
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zen portions are easily released (demoulded) from their
mould cavity. In a preferred embodiment of the freezing
tunnel according to the invention, at least a number of
said mould cavities comprise a bottom surface and a pe-
ripheral wall. The mould cavities preferably have a depth
of between 0.5 and 10 cm, more particularly a depth of
between 2 cm and 7 cm. The length of the mould cavity
is preferably between 0.5 cm and 10 cm. In this case,
due to the chamfering of the mould cavity, the length of
the bottom surface is never greater than the top surface.
The ratio between the length/width of the mould cavity is
preferably between 0.5 and 3. The ratio between depth
and length is preferably between 0.05 and 1. The mould
cavity should not be excessively deep in order not to
make the freezing time too long.

[0015] In order to be able to work as economically as
possible, the mould cavities are arranged as closely next
to each other asis possible from a structural point of view
for the strength of the conveyor belt. The mould cavities
are preferably arranged at an intermediate space of 1 to
100 mm apart, in particular at an intermediate space of
5 mm to 50 mm apart.

[0016] The mould cavities have a well-defined chamfer
angle in order to make demoulding easier. In a more pre-
ferred embodiment of the freezing tunnel according to
the invention, the angle between the bottom surface and
the peripheral wall is between 90° and 170°, preferably
between 90° and 130°. Adjusting the angle, the more
oblique the better, contributes to an improved demould-
ing of the frozen products. However, the angle should
also not be too inclined in order not to limit the product
volume per mould cavity too much. The design of the
mould cavities will also contribute to an improved de-
moulding. In particular, at least a number of said mould
cavities have a shape which, in top view, is irregular or
polygonal. A shape of the mould cavity in which the small-
est (most acute) angle (corner), viewed in top view, is
turned towards the direction of rotation of the conveyor
belt is preferred. In this way, each frozen portion in each
mould cavity initially undergoes a minimal resistance dur-
ing demoulding.

[0017] In amore particular embodiment of the freezing
tunnel according to the invention, the conveyor belt has
upright side edges. The upright side edges, also referred
to as strips, provide an overflow protection when filling
the various mould cavities. For filing, the freezing tunnel
preferably comprises afilling device suitable for filling the
flexible mould cavities with food to be frozen. Filling the
mould cavities will take place by allowing the product to
be frozen to flow freely over the conveyor belt. For correct
filling, the filling device is provided, in particular, with (op-
tical) sensors which continuously monitor filling of the
mould cavities.

[0018] Preferably, the freezing tunnel furthermore also
comprises a scraping element, preferably a heated
scraping element, configured to scrape excess product
from the conveyor belt after the mould cavities have been
filled.
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[0019] In amost particular embodiment of the freezing
tunnel according to the invention, the freezing tunnel
comprises a cleaning system for cleaning the conveyor
belt. The cleaning system is preferably a continuous sys-
tem. The conveyor belt is first cleaned using a cleaning
liquid whichis applied via a system of various spray pipes.
Subsequently, the conveyor belt is dried by means of a
fan, so that the conveyor belt with the mould cavities is
dry before the mould cavities are filled again. In this way,
a maximum food safety and cleanliness of the frozen
product is achieved.

[0020] Asthe mould beltis made from silicone material,
which has a high insulating capacity, freezing the food
present in the mould cavities will proceed rather slowly,
in an advantageous embodiment, the freezing tunnel ac-
cording to the present invention furthermore comprises
a hard-freezing belt to continue to freeze the demoulded
portions and remove them from the freezing room. The
hard-freezing belt (discharge belt) preferably has an
open structure, and has a lower insulating capacity than
the mould belt. The hard-freezing belt is preferably a
stainless steel linked belt. By providing the freezing tun-
nel with a first mould belt and a second hard-freezing
belt, it becomes possible to provide the food portions with
the suitable shape in the mould belt and continue to
freeze the individual portions after to demoulding on the
hard-freezing belt until the desired core temperature is
reached, and this in an economical way (the freezing
process on the hard-freezing belt is much quicker than
in the mould belt). In this way, it is also possible to limit
the length of the (more expensive) mould belt.

[0021] The coolant is cooled air which is circulated in
the freezing room by means of fans. In order to maximize
the air velocity and consequently the heat transfer across
products, blow nozzles are placed above the conveyor
belt. The air is refrigerated in a conventional way by pass-
ing it through a heat exchanger in which a liquid coolant
evaporates and/or heats up as a result of the heat trans-
fer.

[0022] The present invention will now be explained in
more detail by means of the following detailed description
of a preferred embodiment of a freezing tunnel according
to the presentinvention. The sole aim of this description
is to give explanatory examples and to indicate further
advantages and particulars thereof, and can therefore
by no means be interpreted as a limitation of the area of
application of the invention or of the patent rights defined
in the claims.

[0023] In this detailed description, reference numerals
are used to refer to the attached drawings, in which:

- Fig. 1: shows a diagrammatic representation of the
freezing tunnel according to the invention;

- Fig. 2: shows a top view of a first embodiment of a
conveyor belt with bowl-shaped mould cavities;

- Fig. 3: shows a cross section A-B of the conveyor
belt illustrated in Fig. 2;

- Fig. 4: shows a top view of a second embodiment
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of a conveyor belt with pyramid-shaped mould cav-
ities;

- Fig. 5: shows a cross section A-B of the conveyor
belt illustrated in Fig. 4;

- Fig. 6: illustrates the transformation of the mould
cavity, with Fig. 6.1 showing the shape of a mould
cavity during the course through the freezing room,
and Fig. 6.2 showing the shape of the mould cavity
when leaving the conveyor belt at the location of the
reversing roller.

[0024] The presentinventionisillustrated diagrammat-
ically in Fig. 1 and relates to a freezing tunnel (1) for
cooling and freezing individual food portions, comprising
a freezing room (3) in which food is frozen by means of
cooled air, and a conveying device for moving the food
through the freezing room (3). The conveying device
comprises a conveyor belt (9) (mould belt) provided with
mould cavities suitable for receiving individual food por-
tions (product) (16). The conveyor belt (9) is preferably
an endless conveyor belt which runs on a drive roll (11),
a guide roller (6) and a reversing roller (12). The guide
roller (6) is situated between the drive roll (11) and the
reversing roller (12). Between the drive roll (11) and the
guide roller (6), the conveyor belt (9) follows a horizontal
course in which the individual portions provided in the
mould cavities are given time to at least partly freeze. At
the location of the guide roller (6), the conveyor belt (9)
changes to a downwardly directed course (slope angle
between 10° and 45°) in the direction of the exit side of
the conveyor belt (9). At the location of the guide roller
(6), the at least partly frozen portions are demoulded.
The course of the conveyor belt will result in a limited
elastic deformation of the conveyor belt - and thus also
of the mould cavities- at the location of the guide roller,
so that the material from which the belt is made will not
be damaged due to the large number of revolutions. In
use, at the location of the guide roller (6), the bottom
surface of the mould cavity will transform from flat to con-
vex due to the conveyor belt (9) coming into contact with
the guide roller (6), and the food portions accommodated
and frozen in the mould cavity can be demoulded more
readily. This effect (convex course) is made possible by
the flexibility of the material (silicone) from which the con-
veyor belt (9) is at least partly made at very negative
temperatures.

[0025] As is clear from Fig. 1, the conveyor belt (9)
partly extends in the freezing room (3). In this case, the
exit side of the conveyor belt (9) is situated in the freezing
room (3), while the entry side of the conveyor belt (9),
where the food (16) to be frozen is arranged in the various
mould cavities (17) of the conveyor belt (9), is situated
outside the freezing room (3).

[0026] To maintainthe temperature inside the freezing
room (3), it is enclosed by an insulated housing (15). In
order to be able to freeze the portions to a core temper-
ature of atleast-18°C, cooled air of approximately -40°C
will be passed through the freezing room (3). The cooled
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air is generated by forcing an air stream through a fitted
heat exchanger (5). This airis then injected into the freez-
ing room (3) at high speeds via a blow nozzle system (4)
- above the food to be frozen. After it has absorbed the
heat from the product, the same air is sucked in again
by fans and passed over the heat exchanger(s) (5).
[0027] The freezing tunnel (1) comprises a filling de-
vice (2) for filling the various mould cavities (17) with a
food (16) to be frozen. The mould cavities will be filled
by allowing the product to be frozen to flow freely across
the conveyor belt (9) at the entry side. In order to spread
the product to be frozen evenly across the conveyor belt
(9), a distribution roller (7) is situated at the entry side
and extends virtually across the entire width of the con-
veyor belt (9). The distribution roller (7) is height-adjust-
able, as a result of which it is possible to ensure that a
layer of product of a certain layer thickness is present
above the mould cavities, as a result of which the indi-
vidual portions in the mould cavities are joined to each
other and a connected unit (tablet structure) is created,
as it were. The thickness of the layer is determined by
the distance between the distribution roller and the top
surface of the conveyor belt. The respective distance is
variable between 0 mm and 10 mm. In order to achieve
a correct filling, the filling device is in particular provided
with a buffer system which is controlled by means of (op-
tical) sensors which continuously check the filling proce-
dure ofthe mould cavities. In order to prevent a significant
part of the product to be frozen from disappearing via the
sides of the conveyor belt (9), the conveyor belt has up-
right side edges as overflow protection. In order to re-
move excess product from the conveyor belt (9) to ensure
that there is no excess of product on the conveyor belt
(9), ascraping element (13), preferably a heated scraping
element (13), is provided at the entrance to the freezing
room (3).

[0028] The mould cavities (17) which are provided in
the conveyor belt are flexible; to this end at least the top
layer of the conveyor belt, and preferably the entire con-
veyor belt is made of silicone material. In an alternative
embodiment, the conveyor belt is formed by a top layer
of silicone material, wherein the mould cavities (17) are
provided in the top layer which is mounted on a backing
material (bottom layer), preferably a fibre-reinforced PU
material. The connection between the bottom and top
layer is preferably achieved by means of adhesive bond-
ing. By using a conveyor belt made of silicone, it is pos-
sible to ensure perfect cleaning. In addition, the conveyor
belt (9) is able to withstand very cold temperatures while
maintaining its flexibility up to approximately -50°C. This
flexibility is important when demoulding the frozen food
portions.

[0029] Due to the low negative temperatures in the
freezing room (3) - cooled air up to -40°C to be able to
freeze the portions to a core temperature of atleast-18°C
- the food placed in the mould cavity will expand. This
results in the frozen products being difficult to demould.
In order to make it easier to demould the frozen products,
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the presentinvention provides a solution by using flexible
mould cavities which will ensure that the frozen individual
food portions, when they leave the conveyor belt, can
readily be demoulded, and without parts breaking off.
Due to its good flexibility at very negative temperatures,
the silicone material ensures that the shape ofthe cavities
will change at the location of the guide roller (6), in par-
ticular the shape of the bottom surface will transform from
flat to convex. The angle of the peripheral wall with re-
spect to the bottom surface will also change, as is illus-
trated in Fig. 6, in this case, = is greater than . In oper-
ation, the bottom surface of the mould cavity will trans-
form from flat to convex at the location of the guide roller
(6), as a result of which the food portions accommodated
in the mould cavity and at least partly frozen can readily
be demoulded. Further measures to ensure thatthe (part-
ly) frozen product is demoulded is described in more de-
tail below.

[0030] The mould cavity may have all kinds of forms;
the attached figures show two possible embodiments,
obviously, other embodiments are also possible. Figs. 2
and 3 show a bowl-shaped mould cavity, whereas Figs.
4 and 5 show a pyramid-shaped mould cavity with a point-
ed bottom surface.

[0031] The angle between the bottom surface and the
peripheral wall of the mould cavity is between 90° and
170°, preferably between 90° and 130°. Adjusting the
angle - the greater the incline, the better - contributes to
easier demoulding of the frozen products, although it
does reduce the product volume per mould cavity. Said
mould cavities preferably have a shape which, in top
view, is irregular or polygonal. It is preferable to use a
shape of the mould cavity in which, viewed in top view,
the smallest angle always points in the direction of rota-
tion of the conveyor belt (9). In this way, each frozen
productin each mould cavity initially undergoes a minimal
resistance during demoulding by means of rolling over a
reversing roller.

[0032] In order to make it even easier to demould the
food portions accommodated and frozen in the mould
cavities, a vibration device (8) is fitted. This vibration de-
viceisfitted between the guide roller (6) and the reversing
roller (12), preferably at the location of or in the vicinity
of the guide roller (6). The vibration device is preferably
a rotatable camshaft. The vibration device (8) will make
the conveyor belt (9) vibrate locally at a limited amplitude
(0-50 mm) and adjustable frequency (0 - 250 Hz).
[0033] The vibration (oscillation) of the conveyor belt
will generate an upwardly directed force, as a result of
which the portions accommodated and frozen in the
mould cavities are released and/or are already partly lift-
ed from the mould cavity before they reach (pass) the
guide roller (6). However, during filling of the mould cav-
ities, some of the product will always remain on the mould
cavities and this product will also be deep-frozen. This
causes the individual portions to be connected to each
other at their top sides and a tablet-shaped unit to be
formed. However, it is also possible to produce a tablet
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structure on purpose by placing the distribution roller (7)
at some distance from the top surface of the conveyor
belt (9). As a result of, on the one hand, the vibration of
the conveyor beltand, on the other hand, the downwardly
sloping course thereof, this tablet shape will break into
pieces after it has passed the guide roller. By positioning
the vibration device (8) between the guide roller (6) and
the reversing roller (12), the vibration device (8) will also
create a wave-like movementin the downwardly directed
partofthe conveyor belt(9), due to the rotating movement
of the camshaft which in each case contacts the under-
side of the conveyor belt (9), as a result of which the
(broken) pieces are broken down further into the separate
individual portions during their trajectory in the down-
wardly directed part. As a result of the wave-like move-
ment, the demoulded parts will also undergo an acceler-
ation. The individual portions then leave the conveyor
belt on the exit side, at the location of the reversing roller.
[0034] The conveying device furthermore comprises,
in addition to the first endless conveyor belt (also referred
to as mould belt), a second endless conveyor belt to con-
tinue to freeze the demoulded portions and transport
them out of the freezing room. This second conveyor belt
is referred to as the hard-freezing belt (14) and will collect
the demoulded portions and transport them further in the
direction of a storage device which is suitable for the pur-
pose. The first conveyor belt (9) has a closed structure,
whereas the hard-freezing belt (14) is a belt with an open
structure, preferably a stainless steel linked belt, where
the demoulded portions can continue to hard-freeze. Due
to the open structure, the individual portions will reach
the desired core temperature much more quickly than if
they were to be frozen only on the first conveyor belt.
The length of the hard-freezing belt (14) is preferably 1/3
of the length of the first conveyor belt (9).

[0035] By placing the hard-freezing belt (14) largely in
the freezing room, it is possible to opt for freezing the
portions during their course through the freezing room in
the mould cavities of the first conveyor belt only partly,
in which case it has to be ensured that the outer surface
of the portions is sufficiently strong so that it does not
break during demoulding. The material in the core re-
mains liquid. After the partly frozen portions have been
demoulded at the location of the guide roller (6) and, by
way of the sloping part of the first conveyor belt (9), land
on the second conveyor belt (hard-freezing belt) where
they are frozen further until the core has reached a tem-
perature of approximately - 18°to - 20°C. Due to the open
structure, freezing will be much quicker compared to the
first belt which is made of silicone.

[0036] The freezing tunnel (1) may furthermore be fit-
ted with a cleaning system (10) for cleaning the conveyor
belt (9). The cleaning system (10) is preferably a contin-
uous system. The cleaning system (10) comprises a
cleaning unit consisting of a spraying unit and a drying
fan. The conveyor belt is first cleaned by means of a
cleaning liquid which is applied via a system of various
spray pipes of the spraying unit. Subsequently, the con-
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veyor belt is dried by means of the drying fan, so that the
conveyor belt (9) with the mould cavities is dry before the
mould cavities are able to be filled again.

[0037] The freezing tunnel according to the presentin-
vention is particularly suitable for freezing individual por-
tions of rather liquid food, such as soups, (fruit) juices,
purees, smoothies, etc.

[0038] The freezing tunnel (1) according to the present
invention is an industrial freezing tunnel, wherein the
housing has a length which is between 25 metres and
40 metres.

Claims

1. Freezingtunnel(1)for cooling andfreezingindividual
food portions, comprising a freezing room (3) in
which food is frozen by means of cooled air, and a
conveying device for moving the food through the
freezing room (3), wherein the conveying device
comprises an endless conveyor belt (9) which is
movable about a drive roll (11) and reversing roller
(12) and has at least a top layer made of silicone
material in which a number of flexible mould cavities
(17) are provided which are suitable for receiving an
individual food portion, characterized in that the
conveying device furthermore comprises a guide
roller (6) for the conveyor belt (9), which guide roller
(6) is situated between the drive roll (11) and revers-
ing roller (12), wherein the conveyor belt (9), after
passing the guide roller (6), follows a downwardly
directed course, wherein the freezing tunnel (1) fur-
thermore comprises a vibration device (8) provided
between the guide roller (6) and the reversing roller
(12) on the downwardly directed course of the con-
veyor belt (9).

2. Freezingtunnel (1) according to Claim 1, character-
ized in that the vibration device (8) is configured to
make the conveyor belt (9) vibrate locally and thus
to generate atleast an upwardly directed force which
causes the food portions accommodated in the
mould cavities (17) to be released and/or to be at
least partly lifted from the mould cavity (17).

3. Freezing tunnel (1) according to Claim 1 or 2, char-
acterized in that said vibration device (8) comprises
a rotatable camshaft.

4. Freezingtunnel (1)accordingtoone ofthe preceding
claims, characterized in that at least a number of
said mould cavities (17) comprise a bottom surface
(18) and a peripheral wall (19).

5. Freezingtunnel (1)accordingtoone ofthe preceding
claims, characterized in that the mould cavities (17)
have a depth of between 0.5 and 10 cm.
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6. Freezing tunnel (1) according to Claim 4 or 5, char-
acterized in that the angle between the bottom sur-
face (18) and the peripheral wall (19) is between 90°
and 170°.

7. Freezingtunnel (1) according to one of the preceding
claims, characterized in that at least a number of
said mould cavities (17) have a shape which, in top
view, is irregular or polygonal.

8. Freezingtunnel (1) according to one of the preceding

claims, characterized in that the conveyor belt (9)
has upright side edges.

9. Freezingtunnel (1) according to one of the preceding

claims, characterized in that the freezing tunnel (1)
comprises a filling device (2) suitable for filling the
flexible mould cavities (17) with food to be frozen.

10. Freezingtunnel (1) according to one of the preceding
claims, characterized in that the freezing tunnel (1)
comprises a cleaning system (10) for cleaning the
conveyor belt (9).

11. Freezingtunnel (1) according to one of the preceding
claims, characterized in that the freezing tunnel (1)
furthermore comprises a hard-freezing belt (14) to
continue to freeze the demoulded portions and re-
move them from the freezing room (3).

Patentanspriiche

1. Gefriertunnel (1) zum Kihlen und Gefrieren einzel-
ner Lebensmittelportionen, umfassend einen Ge-
frierraum (3), in dem Lebensmittel mittels Kihlluft
gefroren wird, und eine Férdervorrichtung zum Be-
wegen der Lebensmittel durch den Gefrierraum (3),
wobei die Férdervorrichtung ein Endlosférderband
(9) umfasst, das um eine Antriebsrolle (11) und eine
Umkehrrolle (12) beweglich ist und mindestens eine
aus Silikonmaterial gefertigte Deckschicht aufweist,
in der mehrere flexible Formhohlrdume (17) vorge-
sehen sind, die zur Aufnahme einer einzelnen Le-
bensmittelportion geeignet sind, dadurch gekenn-
zeichnet, dass die Fordervorrichtung ferner eine
Fihrungsrolle (6) flr das Foérderband (9) umfasst,
wobei die Fihrungsrolle (6) zwischen der Antriebs-
rolle (11) und der Umkehrrolle (12) angeordnet ist,
wobei das Férderband (9) nach dem Passieren der
Fihrungsrolle (6) einem abwarts gerichteten Verlauf
folgt, wobei der Gefriertunnel (1) ferner eine Vibra-
tionsvorrichtung (8) umfasst, die zwischen der Fiih-
rungsrolle (6) und der Umkehrrolle (12) auf dem ab-
warts gerichteten Verlauf des Foérderbands (9) vor-
gesehen ist.

2. Gefriertunnel (1) nach Anspruch 1, dadurch ge-
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kennzeichnet, dass die Vibrationsvorrichtung (8)
dazu ausgelegt ist, das Forderband (9) lokal zum
Vibrieren zu bringen und somit zumindest eine auf-
wartsgerichtete Kraft zu erzeugen, die bewirkt, dass
die in den Formhohlrdumen (17) aufgenommenen
Lebensmittelportionen freigegeben werden
und/oder zumindest teilweise aus den Formhohlrgu-
men (17) angehoben werden.

Gefriertunnel (1) nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die Vibrationsvorrichtung
(8) eine drehbare Nockenwelle umfasst.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass zumin-
dest mehrere der Formhohlraume (17) eine Boden-
flache (18) und eine Umfangswand (19) umfassen.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass die Form-
hohlrdume (17) eine Tiefe von zwischen 0,5 und 10
cm aufweisen.

Gefriertunnel (1) nach Anspruch 4 oder 5, dadurch
gekennzeichnet, dass der Winkel zwischen der Bo-
denflache (18) und der Umfangswand (19) zwischen
90° und 170° betragt.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass zumin-
dest mehrere der Formhohlrdume (17) eine Form
aufweisen, die in der Draufsicht unregelmaRig oder
vieleckig ist.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass das For-
derband (9) aufrechte Seitenkanten aufweist.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass der Ge-
friertunnel (1) eine Flllvorrichtung (2) umfasst, die
zum Fllen der flexiblen Formhohlrdume (17) mit zu
gefrierenden Lebensmitteln geeignet ist.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass der Ge-
friertunnel (1) ein Reinigungssystem (10) zum Rei-
nigen des Forderbands (9) umfasst.

Gefriertunnel (1) nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass der Ge-
friertunnel (1) ferner ein Tiefkiihiband (14) umfasst,
um die aus den Formen entnommenen Portionen
weiter zu gefrieren und sie aus dem Gefrierraum (3)
zu entfernen.
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Revendications

Tunnel de surgélation (1) pour refroidir et surgeler
des portions d’alimentindividuelles, comprenantune
salle de surgélation (3) dans laquelle un aliment est
surgelé au moyen d’air refroidi, et un dispositif de
transport pour mouvoir I'aliment a travers la salle de
surgélation (3), dans lequel le dispositif de transport
comprend une bande transporteuse sans fin (9) qui
est mobile autour d’un rouleau d’entrainement (11)
et d’'un rouleau de renversement de sens (12) et a
au moins une couche supérieure faite de matériau
en silicone, dans laquelle un nombre de cavités de
moule flexibles (17) sont prévues, qui sont appro-
priées pour recevoir une portion d’aliment individuel-
le, caractérisé en ce que le dispositif de transport
comprend en outre un rouleau de guidage (6) pour
la bande transporteuse (9), lequel rouleau de guida-
ge (6) est situé entre le rouleau d’entrainement (11)
et le rouleau de renversement de sens (12), dans
lequel la bande transporteuse (9), apres avoir passé
le rouleau de guidage (6), suit un parcours dirigé
vers le bas, dans lequel le tunnel de surgélation (1)
comprend en outre un dispositif de vibration (8) pré-
vu entre le rouleau de guidage (6) et le rouleau de
renversement de sens (12) sur le parcours, dirigé
vers le bas, de la bande transporteuse (9).

Tunnel de surgélation (1) selon la revendication 1,
caractérisé en ce que le dispositif de vibration (8)
estconfiguré pour faire vibrer la bande transporteuse
(9) localement et ainsi pour générer au moins une
force dirigée vers le haut qui fait en sorte que les
portions d’aliment logées dans les cavités de moule
(17) soient libérées et/ou soient au moins partielle-
ment levées a partir de la cavité de moule (17).

Tunnel de surgélation (1) selon la revendication 1
ou 2, caractérisé en ce que ledit dispositif de vibra-
tion (8) comprend un arbre a came rotatif.

Tunnel de surgélation (1) selon 'une des revendica-
tions précédentes, caractérisé en ce qu’au moins
un nombre desdites cavités de moule (17) compren-
nent une surface de fond (18) et une paroi périphé-
rique (19).

Tunnel de surgélation (1) selon 'une des revendica-
tions précédentes, caractérisé en ce que les cavi-
tés de moule (17) ont une profondeur d’entre 0,5 et
10 cm.

Tunnel de surgélation (1) selon la revendication 4
ou 5, caractérisé en ce que 'angle entre la surface
de fond (18) et la paroi périphérique (19) est entre
90 ° et 170 °.

Tunnel de surgélation (1) selon 'une des revendica-
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tions précédentes, caractérisé en ce qu’au moins
un nombre desdites cavités de moule (17) ont une
forme qui, en vue de dessus, est irréguliére ou po-
lygonale.

Tunnel de surgélation (1) selon I'une des revendica-
tions précédentes, caractérisé en ce que la bande
transporteuse (9) a des bords latéraux verticaux.

Tunnel de surgélation (1) selon I'une des revendica-
tions précédentes, caractérisé en ce que le tunnel
de surgélation (1) comprend un dispositif de remplis-
sage (2) approprié pour remplir les cavités de moule
flexibles (17) avec un aliment destiné a étre surgelé.

Tunnel de surgélation (1) selon I'une des revendica-
tions précédentes, caractérisé en ce que le tunnel
de surgélation (1) comprend un systéme de nettoya-
ge (10) pour nettoyer la bande transporteuse (9).

Tunnel de surgélation (1) selon I'une des revendica-
tions précédentes, caractérisé en ce que le tunnel
de surgélation (1) comprend en outre une courroie
de surgélation a I'état dur (14) pour continuer de sur-
geler les portions démoulées et les retirer de la salle
de surgélation (3).
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