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Description

[0001] The present invention is directed to a cooling
device for cooling a storage space of a cooling container
and a respective cooling container.

[0002] Several goods such as food products require
cooling. In particular for transporting such goods, a vari-
ety of cooling containers is known. Commonly, a cooling
container comprises a thermally isolated space, in which
the goods can be kept during transport. Thereby, the tem-
perature within the cooling container can be maintained
below a temperature threshold merely due to the thermal
isolation from the environment. However, such passive
methods for maintaining a low temperature are not suf-
ficient, e. g. depending on the ambient temperature
and/or for products that are particularly heat-sensitive.
In particular, with such cooling containers, a temperature
cannot be maintained below a threshold over a long pe-
riod of time.

[0003] Itis also known to use active means for cooling
within cooling containers. These active means can com-
prise, for example, electrically and/or mechanically driv-
en cooling apparatuses. However, such cooling appara-
tuses consume energy, which may not be available in
particular during transport. As an alternative, coolants
such as solid carbon dioxide are used for (active) cooling.
By introducing solid carbon dioxide into a thermally iso-
lated cooling container, alow temperature within the cool-
ing container can be maintained over a longer period of
time. However, using solid carbon dioxide is often ener-
getically inefficient. Cooling over a sufficiently long period
oftime may be achieved only by such a high initial cooling
powerthatthe temperature in the cooling container might
be reduced more than necessary and/or desired. Due to
such an unnecessary cooling energy is wasted. Also, the
goods that are cooled can be damaged if the temperature
falls below a lower threshold. Further, for some applica-
tions even with carbon dioxide a sufficient cooling over
a sufficiently long period of time cannot be achieved ac-
cording to prior art approaches, such as shown in

US2196310, US3906744, DE19840262 and
US1897095.
[0004] Itis, therefore, an object of the presentinvention

to overcome at least in part the disadvantages known
from prior art and in particular to provide a cooling device
for cooling an interior of a cooling container, wherein a
cooling effect can be obtained particularly energy effi-
cient and over a particularly long period of time. These
objects are solved by the features of the independent
claims. Dependent claims are directed to preferred em-
bodiments of the present invention.

[0005] A cooling device is provided as defined in claim
1.

[0006] The term "cooling container" may be under-
stood broadly in this context. Any device having a storage
space forreceiving goods that are supposed to be cooled
can be considered a cooling container. In particular, the
cooling container can be suitable for cooling and trans-
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porting food products. The storage space is situated in
the interior of the cooling container. Also, the cooling con-
tainer preferably comprises container walls that confine
the storage space. Preferably, the cooling walls are ther-
mally isolated.

[0007] The cooling device can be arranged within the
storage space or adjacentto the storage space. The cool-
ing device is in particular capable of cooling the storage
space. Thereby, the cooling device may be attached fix-
edly to the cooling container or may be attached remov-
ably to the cooling container. The cooling device is par-
ticularly suitable for receiving a coolant. The coolant can
be, for example, solid carbon dioxide or carbon dioxide
snow. The coolant can cool the storage space of the cool-
ing container. The amount of coolant used may be cho-
sen depending on the size of the storage space, the
amount of goods placed therein, a temperature of the
environment, a threshold under which the temperature
within the storage space is to be maintained and/or a
desired period of time over which the temperature is sup-
posed to be maintained below the threshold.

[0008] The coolant space is confined at least partly by
the housing walls of the cooling device. Preferably, the
coolant space is confined entirely by the housing walls
of the cooling device. In that case, the housing walls pref-
erably comprise an opening, via which the coolant can
be introduced into the coolant space and which can be
closed, for example, by a cover or by a hatch. Alterna-
tively, it is preferred that the coolant space is confined
by the housing walls except for one side of the coolant
space. This may be the case, for example, if the housing
walls constitute a trough or a bucket. In that case, the
cooling device is preferably attached to the cooling con-
tainer such that the open side of the coolant space is
closed by a container wall.

[0009] The housing walls are preferably divided into
the main heat transfer zone and the thermal isolation
zone. Alternatively, there may be further zones with a
different function. Azone is to be understood as a section
of the housing walls that is intended and equipped for a
certain purpose. Therefore, the housing walls may have
different properties in the different zones, in particular
different heat transfer coefficients.

[0010] A zone may comprise a single area of the hous-
ing walls. Such a zone is a connected, thatis, contiguous,
area of the housing walls. Also, a zone may comprise
multiple areas of the housing walls that are not connect-
ed, that is, not contiguous. Areas of the housing walls
with the same properties that are intended for the same
purpose constitute a single zone, regardless if it is one
single connected area or multiple areas that are not con-
nected.

[0011] The thermal isolation zone ideally does not al-
low any heat transfer between the coolant space of the
cooling device and the storage space of the cooling con-
tainer. However, for practical reasons, aminor heattrans-
fermay be allowed. In particular, itmight be unreasonable
to provide a thermal isolation that is capable of suppress-
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ing any measurable heat transfer. Such a thermal isola-
tion might be large, heavy and/or expensive. Hence, it is
preferred that the thermal isolation zone suppresses the
heat transfer between the coolant space of the cooling
device and the storage space of the cooling container as
far as this is reasonably achievable. Therefore, the first
heattransfer coefficient of the thermal isolation zone may
be as low as reasonably achievable. In the thermal iso-
lation zone the housing walls of the cooling device may
comprise a thermally isolating material. The thermally
isolating material may be added to the housing walls as
a thermal isolation layer. Alternatively, the housing walls
can be formed by a thermally isolating material in the
thermal isolation zone.

[0012] The main heat transfer zone is supposed to al-
low heat transfer between a coolant provided within the
coolant space of the cooling device and an outside of the
cooling device, e. g. the storage space of the cooling
container. Therefore, the second heat transfer coefficient
of the main heat transfer zone may be as high as rea-
sonably achievable or as being appropriate for the de-
sired use of the cooling device, e. g. depending on the
temperature threshold(s), the necessary duration of cool-
ing etc.. For example, at least in the main heat transfer
zone the housing walls of the cooling device can be made
with a plastic and/or a metal.

[0013] The cooling effect that is achievable with the
coolant has two major parameters: the cooling power and
the total cooling energy. The cooling power is a measure
for a momentarily achievable cooling effect. The higher
the cooling power of the coolant is, the more can a tem-
perature of the storage space be affected. If a particularly
low temperature is desired for the storage space, for ex-
ample to provide cooling for frozen food products, a par-
ticularly high cooling power is required. The cooling en-
ergy is the cooling power integrated over time, in partic-
ular over a period of time. In particular, this period of time
covers the whole time over which the coolant can provide
a cooling effect. The longer a low temperature is sup-
posed to be maintained and/or the lower the temperature
is supposed to be maintained, the higher the cooling en-
ergy has to be.

[0014] The cooling power depends highly on the sur-
face of the coolant, via which heat can be transferred
form the storage space of the cooling container to the
coolant. The cooling energy depends highly on the total
volume of the coolant that is provided. That is, a high
volume of a coolant with a small surface can provide a
low cooling effect over a long time, while a small volume
of a coolant with a large surface can provide a high cool-
ing effect over a short time. Thereby, however, the ratio
of volume to surface can only be chosen within geomet-
rical limits. In particular, no geometrical object has a larg-
er surface to volume ratio than a sphere. Thatis, by mere-
ly placing a coolant into a cooling container, the ratio
between the cooling energy and the cooling power can-
not be chosen limitless. The cooling power therefore can-
not be restricted to a particularly low value merely by
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providing the coolant in a particular shape. The cooling
power will always be at least as high as for a spherical
coolant.

[0015] Also, the cooling power is not constant over
time. The higher the cooling power, the higher the heat
transfer of the coolant and, hence, the faster the coolant
evaporates and/or melts. Thus, a high cooling power co-
incides with a high coolant consumption.

[0016] Ideally, the cooling power is high and constant
over a (long) period of time. That way, the temperature
inthe storage space of the cooling container can be main-
tained atthe same or at a similar value over a long period
of time. By merely placing a coolant into a cooling con-
tainer, ahigh cooling power aftera particularly long period
of time can only be achieved by initially providing a par-
ticularly high amount of coolant. Due to the described
limited surface-to-volume-ratio and due to the consump-
tion of coolant, initially the cooling power must thereby
be higher than required. Hence, energy would be wasted
by merely placing the coolant into the cooling container.
Also, the high initial cooling power may reduce the tem-
perature within the storage space below a desired lower
threshold, potentially causing damage to the goods
stored therein.

[0017] With the described cooling device, cooling can
be achieved which is particularly close to the ideal situ-
ation with a high cooling efficiency considering the con-
sumption (evaporation, melting) of coolant. Therefore,
the surface via which heat can be transferred is reduced
by the thermal isolation zone. As the coolant is provided
within the coolant space, heat between the coolant and
the storage space of the cooling container can be trans-
ferred mainly via the main heat transfer zone and in par-
ticular not or to a negligible degree via the thermal iso-
lation zone. Thus, a ratio between the surface for heat
transfer and the volume of the coolant can be reduced
in particular beyond what is achievable when merely
placing a coolant into a cooling container. This may be
particularly achieved if the thermal isolation zone and the
main heat transfer zone are sized accordingly.

[0018] With the reduced surface for heat transfer, the
cooling device can provide a cooling effect with a cooling
power that drops particularly slowly over time. Hence, a
particularly high cooling power can be achieved even af-
ter a particularly long period of time. Therefore, no high
initial cooling power is required so the consumption of
coolantis reduced compared to prior art approaches. Al-
S0, a particular constant cooling power can prevent dam-
age from the goods stored within the storage space as
the temperature can be prevented from dropping too low.
[0019] Also, the eutectic material can contribute to the
described advantages. The eutectic material is a material
which is particularly capable of storing cooling energy.
Hence, the eutectic material can incorporate cooling en-
ergy, store the cooling energy and emit the cooling en-
ergy later. The eutectic material is provided within the
cooling space. Preferably, the eutectic material is en-
closed within a casing such that the eutectic material can
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be brought into contact with the coolant only thermally,
not physically. The coolant and the eutectic material can,
hence, exchange heat, but do not get mixed. Despite
such a casing, the eutectic material is considered being
arranged within the coolant space.

[0020] It is particularly preferred that the eutectic ma-
terialis enclosedin the cooling device and/orin the casing
such that the eutectic material cannot leak from the cool-
ing device and cannot come into contact with the goods
stored in the storage space. This is particularly advanta-
geous if food products are stored in the storage space
and/or if the eutectic material can be harmful to health.
Itis, however, particularly preferred to choose an eutectic
material is not harmful to health

[0021] The eutectic material can be cooled in particular
by the initial cooling power of the coolant. It is assumed
that the coolant is placed into the cooling device at the
beginning of a cooling process. The eutectic material
thereby is assumed to have a relatively high initial tem-
perature, e. g. having a temperature in the range of the
ambient temperature outside the cooling container. In
that case the coolant can cool the storage space of the
cooling container as well as reduce the temperature of
the eutectic material. Hence, the eutectic material can
incorporate the cooling energy emitted by the coolant in
particular during an initial phase of the cooling. In partic-
ular in this phase, the initial cooling power may be higher
than required as discussed above. This excessively high
initial cooling power could reduce the efficiency of coolant
consumption. Thus, the eutectic material can contribute
to saving energy by storing the cooling energy in the initial
phase of the cooling. The energy liberated by the con-
sumption of the coolant is not wasted i. e. resulting in an
unnecessary strong cooling of the cooling container but
stored by the eutectic material instead. In a later phase
of the cooling process, the cooling energy stored within
the eutectic material may be released such that the cool-
antand/or the interior of the cooling container are cooled.
Hence, with the eutectic material, the cooling power pro-
vided by the cooling device can be increased in particular
in the later phase of the cooling. In the later phase of the
cooling the cooling power of the coolant may be reduced
significantly due to consumption of the coolant.

[0022] The higher the difference between the first heat
coefficient and the second heat coefficient, the more pro-
nounced the described advantages ofthe described cool-
ing device are.

[0023] Also, the described advantages can be
achieved in particular if the thermal isolation zone has
covers larger surface area of the housing walls than the
main heat transfer zone. In experiments it was found that
for practical reasons an embodiment of the cooling de-
vice is preferred, wherein the thermal isolation zone has
a thermal isolation surface area and the main heat trans-
fer zone has a main heat transfer surface area, wherein
the thermal isolation surface area is atleasttwice as large
as the main heat transfer surface area.

[0024] Thethermalisolation surface areaisthe surface
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area of the housing walls covered by the thermal isolation
zone. The main heat transfer surface area is the surface
area of the housing walls covered by the main heat trans-
fer zone.

[0025] In the invention, the cooling device housing
walls further comprise an auxiliary heat transfer zone, in
which the eutectic material adjoins the housing walls so
that the eutectic material can cause a cooling of the stor-
age space of the cooling container via the auxiliary heat
transfer zone.

[0026] The housing walls are preferably divided into
three zones: the main heat transfer zone, the thermal
isolation zone and the auxiliary heat transfer zone. Via
the thermal isolation zone, preferably no or only an ac-
ceptable amount of heat can be transferred between the
coolant and the storage space of the cooling container.
Via the main heat transfer zone, heat can be transferred
between the coolant and the storage space. This is par-
ticularly relevant in an initial phase of the cooling. Over
time, the cooling power provided by the coolant decreas-
es so that less heat can be transferred via the main heat
transfer zone. The eutectic material can provide cooling
also in a late phase of the cooling. That is, in particular
in the late phase of the cooling, the eutectic material is
relevant for providing cooling Upwer. Heat can be trans-
ferred between the storage space ofthe cooling container
and the eutectic material via the auxiliary heat transfer
zone. That is, the heat transferred between the storage
space of the cooling container mainly takes place via the
main heat transfer zone, wherein heat is exchanged with
the coolant. In addition, heat can be exchanged between
the storage space and the eutectic material via the aux-
iliary heat transfer zone. The cooling provided by the eu-
tectic material can be considered an indirect cooling as
cooling energy provided by the coolant is stored and sub-
sequently emitted by the eutectic material. Also, the cool-
ing by the eutectic material is an additional cooling that
enhances the effect of the cooling provided by the cool-
ant. For these reasons, the heat transfer zone for trans-
ferring heat between the eutectic material and the stor-
age space is referred to as the auxiliary heat transfer
zone.

[0027] The described advantages can be achieved in
particular if the main heat transfer zone is larger than the
auxiliary heat transfer zone. In experiments it was found
that for practical reasons an embodiment of the cooling
device is preferred, wherein the auxiliary heat transfer
zone has an auxiliary heat transfer surface area, wherein
the main heat transfer surface area is at least twice as
large as the auxiliary heat transfer surface area.

[0028] The auxiliary heat transfer surface area is the
surface area of the housing walls covered by the auxiliary
heat transfer zone.

[0029] It is even more preferred that the main heat
transfer surface area is larger than the auxiliary heat
transfer surface area by a factor of at least three, in par-
ticular of at least four.

[0030] Inafurther preferred embodiment of the cooling
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device the housing walls comprise a first trough, which
is thermally isolated in the thermal isolation zone, and a
second trough, which is smaller than the first trough, and
which is inserted into the first trough, thereby confining
the eutectic material between the second trough and the
first trough.

[0031] Atroughinthe definition applied hereis acasing
which is closed at all but one sides, in particular being
closed at the bottom and on all lateral sides, but being
open at the top. Therein the terms bottom and top are
used to describe the trough if provided in a usual orien-
tation. The troughs can be described particularly well if
a usual orientation is assumed. In the following descrip-
tion, thus, such an orientation will be assumed. Prefera-
bly, the troughs are provided in this orientation within the
cooling container while the latter is in the orientation in
which it is ordinarily stored and transported. However,
this does not mean that the troughs may only be provided
in this particular orientation. It is also possible to provide
the troughs in any other orientation within the cooling
container.

[0032] The first trough and the second trough together
form the housing walls of the cooling device. Thereby,
the housing walls can be made of walls of the first trough
and/or of the second trough. The first trough and/or the
second trough are preferably made with a material such
as a plastic and/or a metal.

[0033] For practical reasonsitis preferred that the bot-
tom of the first trough is at least partly thermally isolated
so as to constitute the thermal isolation zone. Adjacent
to the thermally isolated bottom the eutectic material can
be arranged, wherein the eutectic material can be pro-
vided as a layer covering preferably the whole thermal
isolation zone. Preferably, the eutectic material is in con-
tact with lateral sides of the first trough, thereby forming
the auxiliary heat transfer zone. It is preferred that in the
thermal isolation zone and in the auxiliary heat transfer
zone the housing walls of the cooling device are formed
by the first trough only and not by the second trough. In
that case the second trough can be inserted into the first
trough in such a way that the eutectic material is enclosed
between the thermally isolated bottom of the first trough,
the lateral sides of the first trough and the bottom of the
second trough. Inthe main heat transfer zone the housing
walls are preferably formed by the lateral walls of the first
trough and by the lateral walls of the second trough.
[0034] The embodiment of the cooling device is par-
ticularly preferred, wherein in the main heat transfer zone
the first trough and the second trough contact each other
gaplessly.

[0035] The term gapless is in particular understood
such that there is no gap between the first trough and
the second trough. Thus, in this embodiment the housing
walls in the main heat transfer zone each are realized as
a double wall comprising a lateral wall of the first trough
and a lateral wall of the second trough. Thereby, heat
can be exchanged between the storage space of the cool-
ing container and the coolant in the coolant space par-

10

15

20

25

30

35

40

45

50

55

ticularly efficiently. Any gap between the first trough and
the second trough could reduce the second heat transfer
coefficient.

[0036] Inafurther preferred embodiment of the cooling
device the housing walls comprise a first trough, which
is thermally isolated in the thermal isolation zone, and
wherein the eutectic material is provided as an eutectic
element thatis arranged adjacent to the thermal isolation
zone.

[0037] This embodiment is an alternative to the previ-
ously described embodiments comprising the first trough
and the second trough. Here, only the first trough is pro-
vided. Thus, the housing walls are formed by the first
trough. Here, the eutectic material is not enclosed be-
tween the first trough and the second trough, but as an
eutectic element instead. The eutectic element prefera-
bly comprises a casing, in which the eutectic element is
enclosed. The casing is preferably made with a material
such as a plastic and/or a metal.

[0038] For practical reasons itis preferred that the bot-
tom of the first trough is at least partly thermally isolated
so as to constitute the thermal isolation zone. Adjacent
to the thermal isolation zone the eutectic element can be
placed. The eutectic element is preferably in contact with
lateral walls of the first trough, thus forming the auxiliary
heat transfer zone.

[0039] Inafurther preferred embodiment of the cooling
device the thermal isolation zone covers a bottom of the
first trough entirely. This embodiment is a refinement of
the previously described embodiment comprising the first
trough and the second trough and also of the previously
described embodiment comprising the first trough only.
[0040] Ifthe whole bottom of the first troughis thermally
isolated, the eutectic material or the eutectic element can
be provided covering the whole bottom of the first trough.
[0041] As a further aspect a cooling container is pro-
vided having a cooling device as described.

[0042] The details and advantages disclosed for the
cooling device can be applied to the cooling container,
and vice versa.

[0043] In a preferred embodiment of the cooling con-
tainer the coolant space of the cooling device is partly
confined by atleast one container wall of the cooling con-
tainer.

[0044] In this embodiment, the coolant space is pref-
erably closed on all sides except for one side. This can
be the case in particular if the cooling device comprises
the first trough and optionally the second trough as the
housing walls. In this case the cooling device is open at
the top side of the troughs. Through this opening, the
coolant can be filled into the coolant space in a particu-
larly simple way. The open side could be closed by a
cover or by a hatch. However, in this embodiment, no
such cover or hatch is required. Instead, the cooling de-
vice can be attached to the cooling container in such a
way that the open side of the coolant space is closed by
a container wall. In particular, the cooling device can be
attached to a top side of the storage space of the cooling



9 EP 3 450 886 B1 10

container. Thereby, the top side of the coolant space can
be closed by a top wall of the storage space of the cooling
container. However, it is possible to attach the cooling
device to a side wall or to a bottom of the cooling container
aswell. Thereby, the cooling device is preferably oriented
accordingly such that, for example, the top side of the
troughs faces the side wall or the bottom of the cooling
container, respectively.

[0045] In afurther preferred embodiment of the cooling
container the cooling device can be removably attached
to at least one container wall of the cooling container.
[0046] The coolant can be filled into the coolant space
in a particularly simple way if the cooling device is de-
tached from the cooing container. Subsequently, the
cooling device can be attached to the cooling device.
This is particularly useful if one side of the coolant space
is partly confined by a container wall. If that is the case,
the coolant space can be closed by attaching the cooling
device to the container wall. In a further preferred em-
bodiment of the cooling container the cooling device can
be attached to a container wall of the cooling container
by means of attachment rails.

[0047] With the attachment rails, the cooling device
can preferably be attached to the cooling container in the
manner of a drawer. ltis preferred that the cooling device
is detachable from the attachment rails. Alternatively, it
is preferred that the cooling device merely can be moved
along the attachment rails, for example between respec-
tive stops.

[0048] The specification, in particular in connection
with the figure, explains the invention further and speci-
fies particularly preferred embodiments of the invention.
Particularly preferred variants of the invention and also
the technical field will now be explained in more detail on
the basis of the enclosed figure. It should be noted that
the exemplary embodiment shown in the figure is not
intended to restrict the invention. The figure is schematic
and may not be to scale. The figure displays:

Fig. 1: a schematic cross section view of a cooling con-
tainer with a cooling device for cooling a storage space
of the cooling container.

[0049] Fig. 1 shows a cooling container 1 with a cooling
device 2 for cooling a storage space 13 of the cooling
container 1. The storage space 13 of the cooling contain-
er 1 may be filled with goods such as food products.
These goods can be transported within the cooling con-
tainer 1. The cooling device 2 comprises a coolant space
3 for receiving a coolant such as carbon dioxide snow,
which is confined partly by housing walls 4 of the cooling
device 2 and partly by a container wall 11. The housing
walls 4 comprise a thermal isolation zone 7 having a first
heat transfer coefficient and a main heat transfer zone 6
having a second heat transfer coefficient being larger
than the first heat transfer coefficient . In the thermal iso-
lation zone 7 a thermally isolating material is added to
the housing walls 4 as a thermal isolation layer 14. The
cooling device 2 further comprises an eutectic material
5 provided within a part of the coolant space 3. Also, the

10

15

20

25

30

35

40

45

50

55

housing walls 4 comprise an auxiliary heat transfer zone
8, in which the eutectic material 5 adjoins the housing
walls 4 so that the eutectic material 5 can cause a cooling
of the storage space 13 of the cooling container 1 via the
auxiliary heat transfer zone 8.

[0050] The thermalisolation zone 7 has a thermal iso-
lation surface area 16, the main heat transfer zone 6 has
a main heat transfer surface area 15 and the auxiliary
heattransferzone 8 has an auxiliary heat transfer surface
area 17. The thermal isolation surface area 16 is twice
as large as the main heat transfer surface area 15 and
the main heat transfer surface area 15 is twice as large
as the auxiliary heat transfer surface area 17. Thereby,
it should be noted that the figure may not be to scale.
[0051] The housing walls 4 comprise a first trough 9,
which is thermally isolated in the thermal isolation zone
7, and a second trough 10, which is smaller than the first
trough 9, and which is inserted into the first trough 9,
thereby confining the eutectic material 5 between the
second trough 10 and the first trough 9. In the main heat
transfer zone 6 the first trough 9 and the second trough
10 contact each other gaplessly. The thermal isolation
zone 7 covers a bottom of the first trough 9 entirely.
[0052] The cooling device 2 can be removably at-
tached to the container wall 11 of the cooling container
1. Therefore, attachmentrails 12 are provided at the con-
tainer wall 11.

[0053] A coolant in the coolant space 3 can affect the
storage space 13 of the cooling container 1 only with a
reduced cooling power due to the thermal isolation zone
7. Thereby, a particularly constant cooling power can be
achieved. Also, an initial cooling power of the coolant can
be used to store cooling energy in the eutectic material
5. Thereby, the cooling efficiency is increased as an ex-
cessively high initial cooling power is avoided.

[0054] The storage space 13 of the cooling container
1 can be cooled by the cooling device 2 particularly en-
ergy efficiently and over a particularly long period of time.
With heat transfer being suppressed in the thermal iso-
lation zone 7 and with the eutectic material 5, the cooling
device 2 can provide a cooling with a cooling power that
drops particularly slowly over time.

List of reference numerals
[0055]

cooling container
cooling device

coolant space

housing wall

eutectic material

main heat transfer zone
thermal isolation zone
auxiliary heat transfer zone
first trough

second trough
container wall

S 2 0O N0 WN -
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12  attachment rails

13  storage space

14  thermal isolation layer

15  main heat transfer surface area

16  thermal isolation surface area

17  auxiliary heat transfer surface area

Claims

1. Cooling device (2) for cooling a storage space (13)

of a cooling container (1), wherein the cooling device
(2) comprises at least:

- a coolant space (3) for receiving a coolant,
which is confined at least partly by housing walls
(4) of the cooling device (2), the housing walls
(4) comprising at least two zones (6, 7, 8):

- a thermal isolation zone (7) having a first
heat transfer coefficient; and

-amain heat transfer zone (6) having a sec-
ond heat transfer coefficient being larger
than the first heat transfer coefficient;

and

- an eutectic material (5) provided within a part
of the coolant space (3), characterized in the
housing walls further comprising an auxiliary
heat transfer zone (8), so that the eutectic ma-
terial can cause a cooling of the storage space
of the cooling container via the auxiliary heat
transfer zone (8).

Cooling device (2) according to claim 1, wherein the
thermal isolation zone (7) has a thermal isolation sur-
face area (16) and the main heat transfer zone (6)
has a main heat transfer surface area (15), wherein
the thermal isolation surface area (16) is at least
twice as large as the main heat transfer surface area
(15).

Cooling device (2) according to claim 1 or 2, wherein
the auxiliary heat transfer zone (8) has an auxiliary
heat transfer surface area (17), wherein the main
heat transfer surface area (15) is at least twice as
large as the auxiliary heat transfer surface area (17).

Cooling device (2) according to one of the preceding
claims, wherein the housing walls (4) comprise a first
trough (9), which is thermally isolated in the thermal
isolation zone (7), and a second trough (10), which
is smaller than the first trough (9), and which is in-
serted into the first trough (9), thereby confining the
eutectic material (5) between the second trough (10)
and the first trough (9).

Cooling device (2) according to claim 4, wherein in
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10.

1.

the main heat transfer zone (6), the first trough (9)
and the second trough (10) contact each other gap-
lessly.

Cooling device (2) according to one of the claims 1
to 4, wherein the housing walls (4) comprise a first
trough (9), which is thermally isolated in the thermal
isolation zone (7), and wherein the eutectic material
(5) is provided as an eutectic element that is ar-
ranged adjacent to the thermal isolation zone (7).

Cooling device (2) according to one of the claims 4
to 6, wherein the thermal isolation zone (7) covers a
bottom of the first trough (9) entirely.

Cooling container (1) with a cooling device (2) ac-
cording to one of the preceding claims.

Cooling container (1) according to claim 8, wherein
the coolant space (3) of the cooling device (2) is part-
ly confined by at least one container wall (11) of the
cooling container (1).

Cooling container (1) according to claim 8 or 9,
wherein the cooling device (2) can be removably at-
tached to at least one container wall (11) of the cool-
ing container (1).

Cooling container (1) according to one of the claims
8 to 10, wherein the cooling device (2) can be at-
tached to a container wall (11) of the cooling con-
tainer (1) by means of attachment rails (12).

Patentanspriiche

1.

Kuhlvorrichtung (2) zum Kihlen eines Laderaums
(13) eines Kuhlbehalters (1), wobei die Kiihlvorrich-
tung (2) mindestens folgende Elemente umfasst:

- einen KihImittelraum (3) zur Aufnahme eines
KuhImittels, der zumindestteilweise von Gehau-
sewanden (4) der Kihlvorrichtung (2) begrenzt
ist, wobei die Gehausewande (4) mindestens
zwei Zonen (6, 7, 8) umfassen:

- eine thermische Isolationszone (7) mit ei-
nem ersten Warmelbergangskoeffizien-
ten; und

- eine Hauptwarmeulbertragungszone (6)
mit einem zweiten Warmeibertragungsko-
effizienten, der groRer ist als der erste War-
meubertragungskoeffizient; und

- ein eutektisches Material (5), das innerhalb ei-
nes Teils des Kihlmittelraums (3) bereitgestellt
ist, dadurch gekennzeichnet, dass die Gehau-
sewande ferner eine Hilfswarmeubertragungs-



10.

13 EP 3 450 886 B1 14

zone (8) umfassen, so dass das eutektische Ma-
terial eine Kiihlung des Laderaums des Kuhlbe-
halters Uber die Hilfswarmeibertragungszone
(8) bewirken kann.

Kuhlvorrichtung (2) nach Anspruch 1, wobei die ther-
mische Isolationszone (7) einen thermischen Isola-
tionsflachenbereich (16) aufweist und die Hauptwar-
meubertragungszone (6) einen Hauptwarmeuber-
tragungsflachenbereich (15) aufweist, wobei der
thermische lIsolationsflachenbereich (16) mindes-
tens doppelt so groR ist wie der Hauptwarmedtiber-
tragungsflachenbereich (15).

Kuhlvorrichtung (2) nach Anspruch 1 oder 2, wobei
die Hilfswarmeubertragungszone (8) einen Hilfswar-
meubertragungsflachenbereich (17) aufweist, wobei
der Hauptwarmeubertragungsflachenbereich (15)
mindestens doppelt so grof} ist wie der Hilfswarme-
Ubertragungsflachenbereich (17).

Kuhlvorrichtung (2) nach einem der vorhergehenden
Anspriiche, wobei die Gehdusewande (4) eine erste
Mulde (9), die in der thermischen Isolationszone (7)
thermisch isoliert ist, und eine zweite Mulde (10), die
kleiner als die erste Mulde (9) ist und in die erste
Mulde (9) eingesetzt ist, umfassen, wodurch das eu-
tektische Material (5) zwischen der zweiten Mulde
(10) und der ersten Mulde (9) eingeschlossen wird.

Kuhlvorrichtung (2) nach Anspruch 4, wobei in der
Hauptwarmelbertragungszone (6) die erste Mulde
(9) und die zweite Mulde (10) spaltfrei aneinander
anliegen.

Kuhlvorrichtung (2) nach einem der Anspriiche 1 bis
4,wobeidie Gehdusewande (4) eine erste Mulde (9)
umfassen, die in der thermischen Isolationszone (7)
thermisch isoliert ist, und wobei das eutektische Ma-
terial (5) als ein eutektisches Element bereitgestellt
ist, das angrenzend an die thermische Isolationszo-
ne (7) angeordnet ist.

Kuhlvorrichtung (2) nach einem der Anspriiche 4 bis
6, wobei die thermische Isolationszone (7) einen Bo-
den der ersten Mulde (9) vollstéandig bedeckt.

Kuhlbehalter (1) mit einer Kiihlvorrichtung (2) nach
einem der vorhergehenden Anspriiche.

Kuhlbehalter (1) nach Anspruch 8, wobei der Kihl-
mittelraum (3) der Kihlvorrichtung (2) teilweise von
mindestens einer Behalterwand (11) des Kiihlbehal-
ters (1) begrenzt wird.

Kuhlbehalter (1) nach Anspruch 8 oder 9, wobei die
Kuhlvorrichtung (2) an mindestens einer Behalter-
wand (11) des Kihlbehalters (1) abnehmbar befes-
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1.

tigt werden kann.

Kuhlbehalter (1) nach einem der Anspriiche 8 bis
10, wobei die Kuhlvorrichtung (2) mittels Befesti-
gungsschienen (12) an einer Behalterwand (11) des
Kuhlbehalters (1) befestigt werden kann.

Revendications

1.

Dispositif de refroidissement (2) destiné a refroidir
un espace de stockage (13) d’un récipient de refroi-
dissement (1), le dispositif de refroidissement (2)
comprenant au moins :

- un espace a réfrigérant (3) destiné a recevoir
un réfrigérant, qui est confiné au moins partiel-
lement par des parois de caisson (4) du dispositif
de refroidissement (2), les parois de caisson (4)
comprenant au moins deux zones (6, 7, 8) :

- une zone d’isolation thermique (7) ayant
un premier coefficient de transfert de
chaleur ; et

- une zone de transfert de chaleur principale
(6) ayant un deuxiéme coefficient de trans-
fert de chaleur supérieur au premier coeffi-
cient de transfert de chaleur ; et

- un matériau eutectique (5) disposé a l'intérieur
d’'une partie de I'espace a réfrigérant (3),

caractérisé en ce que

les parois de caisson comprennent en outre une zo-
ne de transfert de chaleur auxiliaire (8), de telle sorte
que le matériau eutectique peut provoquer un refroi-
dissement de I'espace de stockage du récipient de
refroidissement par le biais de la zone de transfert
de chaleur auxiliaire (8).

Dispositif de refroidissement (2) selon la revendica-
tion 1, dans lequel la zone d’isolation thermique (7)
a une superficie d’isolation thermique (16) etla zone
de transfert de chaleur principale (6) a une superficie
de transfert de chaleur principale (15), la superficie
d’isolation thermique (16) étant au moins deux fois
plus grande que la superficie de transfert de chaleur
principale (15).

Dispositif de refroidissement (2) selon la revendica-
tion 1 ou 2, dans lequel la zone de transfert de cha-
leur auxiliaire (8) a une superficie de transfert de
chaleur auxiliaire (17), la superficie de transfert de
chaleur principale (15) étant au moins deux fois plus
grande que la superficie de transfert de chaleur auxi-
liaire (17).

Dispositif de refroidissement (2) selon une des re-
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vendications précédentes, dans lequel les parois de
caisson (4) comprennent un premier bac (9), qui est
isolé thermiquement dans la zone d’isolation thermi-
que (7), et un deuxieme bac (10), qui est plus petit
que le premier bac (9), et qui est inséré a l'intérieur
du premier bac (9), confinant ainsi le matériau eu-
tectique (5) entre le deuxiéme bac (10) et le premier
bac (9).

Dispositif de refroidissement (2) selon la revendica-
tion 4 dans lequel, dans la zone de transfert de cha-
leur principale (6), le premier bac (9) et le deuxiéme
bac (10) sont en contact intégral.

Dispositif de refroidissement (2) selon une des re-
vendications 1 a4, dans lequel les parois de caisson
(4) comprennent un premier bac (9), qui est isolé
thermiquement dans la zone d’isolation thermique
(7), etdans lequel le matériau eutectique (5) estfour-
ni sous la forme d’un élément eutectique qui est dis-
posé au voisinage de la zone d’isolation thermique

).

Dispositif de refroidissement (2) selon une des re-
vendications 4 a 6, dans lequel la zone d'’isolation
thermique (7) couvre entierement un fond du premier
bac (9).

Récipient de refroidissement (1) avec un dispositif
de refroidissement (2) selon une des revendications
précédentes.

Récipient de refroidissement (1) selon la revendica-
tion 8, dans lequel I'espace a réfrigérant (3) du dis-
positif de refroidissement (2) est partiellement con-
finé par au moins une paroi de récipient (11) du ré-
cipient de refroidissement (1).

Récipient de refroidissement (1) selon la revendica-
tion 8 ou 9, dans lequel le dispositif de refroidisse-
ment (2) peut étre fixé de fagon amovible a au moins
une paroi de récipient (11) du récipient de refroidis-
sement (1).

Récipient de refroidissement (1) selon une des re-
vendications 8 a 10, dans lequel le dispositif de re-
froidissement (2) peut étre fixé a une paroi de réci-
pient (11) du récipient de refroidissement (1) au
moyen de rails de fixation.
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