EP 3 450 886 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
06.03.2019 Bulletin 2019/10

(21) Application number: 17188206.1

(22) Date of filing: 28.08.2017

(51)

(11) EP 3 450 886 A1

EUROPEAN PATENT APPLICATION

Int CL.:
F25D 3/10(2006.0%)
F25D 19/00 (20060

F25D 3/12 (2006.0%)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(71) Applicants:

¢ Air Liquide Deutschland GmbH
40235 Diisseldorf (DE)
Designated Contracting States:
DE

e L’Air Liquide Société Anonyme pour I’Etude et
’Exploitation des Procédés Georges Claude
75007 Paris (FR)
Designated Contracting States:
AL ATBEBG CH CY CZDK EE ES FI FR GB GR
HRHUIEISITLILT LU LV MC MK MT NL NO PL
PT RO RS SE SI SK SM TR

(72)

(74)

Inventors:

Brouns, Marcel
47906 Kempen (DE)
Lirken, Franz
47906 Kempen (DE)

Representative: KNH Patentanwiélte Neumann
Heine Taruttis PartG mbB

Postfach 10 33 63

40024 Diisseldorf (DE)

(54)
RESPECTIVE COOLING CONTAINER

(57) 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):

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

o a main heat transfer zone (6) having a second 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).

The storage space 13 of the cooling container 1 can
be cooled by the cooling device 2 particularly energy ef-

ficiently and over a particularly long period of time. With

heat transfer being suppressed in the thermal isolation

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.
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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.

[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.

[0005] These objects are solved by the features of the
independent claims. Dependent claims are directed to
preferred embodiments of the present invention.

[0006] A cooling device is provided for cooling a stor-
age space of a cooling container, wherein the cooling
device comprises at least:

- acoolant space for receiving a coolant, which is con-
fined at least partly by housing walls of the cooling
device, the housing walls comprising at least two
zones:
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o a thermal isolation zone having a first heat
transfer coefficient; and

0 a main heat transfer zone having a second
heat transfer coefficient being larger than the
first heat transfer coefficient, and

- aneutectic material provided within a part of the cool-
ant space.

[0007] The term "cooling container" may be under-
stood broadly in this context. Any device having a storage
space for receiving 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-
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.

[0008] 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.

[0009] 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.

[0010] 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.

[0011] A zone may comprise a single area of the hous-
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ing walls. Such azone 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 fif it is one
single connected area or multiple areas that are not con-
nected.

[0012] 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, aminorheattrans-
fermay be allowed. In particular, it might be unreasonable
to provide a thermal isolation thatis capable of suppress-
ing any measurable heat transfer. Such a thermal isola-
tion might be large, heavy and/or expensive. Hence, itis
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.

[0013] 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.

[0014] 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.

[0015] The cooling power depends highly on the sur-
face of the coolant, via which heat can be transferred
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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
providing the coolant in a particular shape. The cooling
power will always be at least as high as for a spherical
coolant.

[0016] 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.

[0017] 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.

[0018] 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.

[0019] 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-
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ter a particularly long period of time. Therefore, no high
initial cooling power is required so the consumption of
coolant is 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.
[0020] 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
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.

[0021] Itis 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

[0022] 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-
ant and/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.

[0023] The higher the difference between the first heat
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coefficient and the second heat coefficient, the more pro-
nounced the described advantages of the described cool-
ing device are.

Also, the described advantages can be achieved in par-
ticular if the thermal isolation zone has covers larger sur-
face area of the housing walls than the main heat transfer
zone. In experiments it was found that for practical rea-
sons an embodiment of the cooling device is preferred,
wherein the thermalisolation zone has a thermalisolation
surface area and the main heat transfer zone has a main
heat transfer surface area, wherein the thermal isolation
surface area is at least twice as large as the main heat
transfer surface area.

[0024] Thethermalisolationsurface areaisthe surface
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] Inafurther preferred embodiment of the cooling
device the 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 storage space of the cooling container
via the auxiliary heat transfer zone.

[0026] In this embodiment, the housing walls are pref-
erably 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 acceptable amount of heat can be trans-
ferred 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 particularly relevant in an initial phase of
the cooling. Over time, the cooling power provided by the
coolant decreases 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 tpwer.
Heat can be transferred between the storage space of
the 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 main-
ly 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 eu-
tectic material via the auxiliary heat transfer zone. The
cooling provided by the eutectic material can be consid-
ered an indirect cooling as cooling energy provided by
the coolant is stored and subsequently emitted by the
eutectic material. Also, the cooling by the eutectic mate-
rial is an additional cooling that enhances the effect of
the cooling provided by the coolant. For these reasons,
the heat transfer zone for transferring heat between the
eutectic material and the storage 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
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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] In afurther preferred embodiment of the cooling
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
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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
canbe exchanged between the storage space of the cool-
ing container and the coolant in the coolant space par-
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 at least one container wall of the cooling con-
tainer.
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[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
container. Thereby, the top side of the coolant space can
be closed by a top wall of the storage space of the cooling
container.

[0045] However, itis possible to attach the cooling de-
vice 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.

[0046] 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.
[0047] 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.

[0048] In afurther preferred embodiment of the cooling
container the cooling device can be attached to a con-
tainer wall of the cooling container by means of attach-
ment rails.

[0049] With the attachment rails, the cooling device
can preferably be attached to the cooling container in the
manner of a drawer. Itis 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.

[0050] It should be noted that the individual features
specified in the claims may be combined with one another
in any desired technological reasonable manner and
form further embodiments of the invention. The specifi-
cation, in particular in connection with the figure, explains
the invention further and specifies particularly preferred
embodiments of the invention. Particularly preferred var-
iants 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 inthe figure is notintended to restrict the invention.
The figure is schematic and may not be to scale. The
figure displays:

10

15

20

25

30

35

40

45

50

55

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

[0051] Fig. 1 shows acooling 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
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 9.

[0052] 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.
[0053] 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.
[0054] The cooling device 2 can be removably at-
tached to the container wall 11 of the cooling container
1. Therefore, attachment rails 12 are provided at the con-
tainer wall 11.

[0055] 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.

[0056] The storage space 13 of the cooling container
1 can be cooled by the cooling device 2 particularly en-
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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

[0057]

1 cooling container

2 cooling device

3 coolant space

4 housing wall

5 eutectic material

6 main heat transfer zone

7 thermal isolation zone

8 auxiliary heat transfer zone

9 first trough

10 second trough

11 container wall

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.

2,

3.

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):

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

0 a main heat transfer zone (6) having a
second heat transfer coefficientbeing larger
than the first heat transfer coefficient, and

- an eutectic material (5) provided within a part
of the coolant space (3).

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 one of the preceding
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10.

1.

12.

claims, wherein the housing walls (4) further com-
prise 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 (9).

Cooling device (2) according to claim 3, 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 5, wherein in
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 5, 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 5
to 7, 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 9, 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 9 or 10,
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
9 to 11, 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).
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