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Device for cooling batteries, particularly of motor vehicles

The invention relates to a device for cooling batteries, particularly of motor ve-

hicles.

In motor vehicles powered by electromotors, also in motor vehicles powered by
a hybrid drive the exact thermal conditioning of the vehicle battery is of very
great importance to optimize the vehicle’s range. Further it is known that the
electric energy storage devices used at the moment are particularly sensitive
relating to a varying temperature distribution so that great efforts are made to
operate the batteries at an optimal temperature.

This requires to use devices to cool the batteries, also referred to as heat dissi-
pation devices or battery coolers in the following, ensuring that waste heat de-
veloped when the battery is operated is removed from the battery and the bat-

tery tempered to be at a homogeneous defined temperature level.

DE 10 2008 034 887 A1 discloses a cooling device for a battery with several
cooling cells that is provided with a cooling plate passable by a coolant, the
battery cells heat conductingly connected to said cooling plate.

Further, DE 10 2007 037 416 A1 discloses an electrochemical energy storage
unit comprising a plurality of flat cells stapled above each other provided with

an encasement over which the energy storage unit can be cooled.

From DE 10 2007 050 400 A1 a device to store electric energy is known, par-
ticularly for a motor vehicle, comprising a plurality of flat cells stapled above
each other with their flat sides essentially arranged parallel to each other, the
flat cells forming a staple, and a cooling element is located between neighbor-
ing flat cells of the staple. The cooling element is provided with an opening,

with a heat transfer element inserted into the opening.
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Another approach to solve the problem of cooling the battery of motor vehicles
is disclosed by DE 10 2007 063 176 A1. A heat conducting plate to temper the
battery is proposed, with the battery provided with several individual cells
switched parallel and/or in series to each other, that are heat conductingly con-
nected to the heat conducting plate. For that a channel structure for a heat

conducting medium is arranged in the heat conducting plate.

The described approaches to the problem of tempering motor vehicle batteries
by cooling indicate the fact that there is a wide variety of designs to perform

battery cooling.

The objective of this invention is to establish a device for cooling batteries, par-
ticularly of motor vehicles, providing a well heat conducting connection of the
battery cells to the cooling device and ensuring efficient production and assem-

bly of the heat dissipation device as well.

The problem is solved by a device having the features according to claim 1.

Further embodiments are given in the dependent claims.

Particularly, the problem of the invention is solved by a device for cooling bat-
teries, particularly of motor vehicles, that is provided with a cooling plate to po-
sition and accept the battery, while heat is homogeneously absorbed and dis-
tributed over the whole surface of the cooling plate. Further, heat transfer
means of a cooling device are provided, with the heat transfer means thermally
contacted to the cooling plate under mechanical tension to achieve the greatest

possible heat transfer between the heat transfer means and the cooling plate.

A device according to the invention for cooling batteries, apart from the actual
cooler, comprises other components that essentially have to produce the ther-

mal contact to the battery cells. This is based on a secure heat transfer inde-
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pendent of the ambient temperature, the temperature of the battery cells and
many other parameters that has to be ensured over the whole life of the motor
vehicle.

Prior art solves this problem by a plastic clamping frame, for example, through

a force-closed connection.

According to the concept of the invention one component realizes the heat
transfer and contacting. In a flexible cooling hose, which depending upon the
contained fluid may be a coolant hose or refrigerant hose, the heat carrier me-
dium is guided on the inner side of the hose. Overpressure above the ambi-
ence governs in the cooling hose, deforming the cooling hose, pressing the
cooling hose to the cooling plate, or heat carrier plate, respectively, or the bat-

tery cells.

The invention is advantageously established by heat transfer means located
between flexible, resilient elements to produce the contact force and the cool-
ing plate, wherein contact of the heat transfer means to the cooling plate in a

thermally conducting manner is produced by mechanical stress.

In a preferred embodiment of the invention the heat transfer means are placed
between flexible, resilient elements and the cooling plate for producing the me-
chanical tension, the flexible, resilient elements configured to apply the contact
force. Preferably the flexible, resilient elements are established to be rubber-

like or springy elements.

An especially advantégeous embodiment of the concept according to the in-
vention is to use flexible céoling hoses or flexible gel cooling cushions as heat
transfer means. Experience has shown that the flexible cooling hoses and the
flexible gel cushions have the characteristic to level out surface irregularities,
thus enabling a very good area contact and, as a result, thermally well conduct-

ing connection. It is particularly advantageous that the cooling hoses perform a
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dual function - first, the function of the heat transfer means and, second, the
function of the contact pressure member.
Fibre-reinforced, multi-ply hose materials, for example, or cooling water hose or

refrigerant hose materials are used as hose materials.

In a particularly preferred embodiment the cooling hose is established as hybrid

hose with a cooling plate vulcanized-in.

An advantageous design embodiment of the contact of the heat transfer means
to the cooling plate is through mechanical fastening means in that the cooling
pipes or the flat pipes are bolted to the cooling plate.

Alternatively or cumulatively to the force-closed connection through bolting of
the heat transfer means to the cooling plate, the heat transfer means can also
be adhesively bonded to the cooling plate, with a suitable adhesive chosen en-

suring sufficient heat transfer.

A further embodiment of the use of cooling hoses and flexible gel cushions is
placing the cooling hoses and flexible gel cushions between a battery casing
bottom or a supporting plate and the cooling plate under mechanical stress so
that an especially good contact of the heat transfer means to the cooling plate
can be realized.

The cooling hose is, to another embodiment of the invention, deformed in such
a way that a cooling plate, cooling pipes or flat pipes were pressed to the bat-

tery cells through the pressure in the hose.

Further, it is especially advantageous to place the heat transfer means between
resilient leveling-out elements to generate the contact force and the cooling

plate, wherein a frame with a clip element is provided to hold the cooling plate,
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the cooling plate designed clippable into the clip element when assembling the

heat dissipation device.

Thus the concept of the invention is that a battery is contacted to a heat trans-
fer means over a cooling plate, the cooling plate also acting as leveling-out
plate regarding the temperature distribution. Another function of the cooling
plate is to accept and hold the battery, which is enabled by an appropriate static
dimensioning of the cooling plate such that the relatively heavy battery is prop-

erly held and secured.

According to the concept the connection of the heat transfer means to the cool-
ing plate is produced under mechanical stress by a contact force to obtain the

best possible heat transfer.

Further objects, features and advantages of embodiments of the invention wili
become apparent from the following description of examples of embodiment in

combination with the accompanying drawings in which is shown by:

Fig. 1 a heat dissipation device with flexibie coolant hose,

Fig. 2 a heat dissipation device with cooling hose guided between cooling
plate and battery casing bottom,

Fig. 3 a heat dissipation device with leveling-out element,

Fig. 4 a heat dissipation device with heat transfer means bolted to the cooling
plate,

Fig. 5 a heat dissipation device with several heat transfer means,

Fig. 6 a heat dissipation device with bolted cooling plate and casing bottom,

Fig. 7 a heat dissipation device with clippable-in cooling plate.

Figure 1 shows a heat dissipation device with flexible cooling hose 8. A cooling
hose 8 is meant to be flexible coolant hoses or refrigerant hoses, the walls of

which flexibly put against adjacent solid surfaces, thus capable to make an
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area contact over regions to said surfaces. As distinct from that, cylindrical
pipes only make linear contacts to flat surfaces. The battery 1 within the battery
casing 2 bears against a cooling plate 3, the cooling plate 3 resting on the cool-
ing hose 8. The cooling hose 8 is carried by the battery casing bottom 7.
Schematically indicated by arrows in Figure 1, the cooling hose 8 is not guided
regarding its position relative to the cooling plate 3 so that the cooling hose 8
can be flexibly laid, such as meander shaped, between the battery casing bot-
tom 7 and the cooling plate 3. The contact pressure of the cooling hose 8 is re-

alised by an overpressure in the cooling hose 8 above the ambience.

In comparison, in Figure 2 a cooling hose 8 is positioned in a guided manner in
a battery casing bottom 7, the battery casing bottom 7 established such that its
raised border forms a guidance for the cooling hose 8. The cooling plate 3 rest-
ing on the cocling hose 8 is provided with an edge corresponding to the border
of the battery casing bottom 7 so that the cooling plate 3 and the battery casing
bottom 7 telescope-like engage each other. According to the heat transfer tasks
the cooling hose 8 is passed by a coolant in form of a cold carrier, or by a re-
frigerant, the battery casing bottom 7 is made of a plastic material for insula-
tion, manufacture and cost reasons, whereas the cooling plate 3 is made of
aluminium. Thus the cooling plate 3 can very well realise heat conduction within
the surface and level out possible punctual thermal peak loads caused by indi-
vidual battery cells. In addition, putting the cooling hose 8 against the cooling
plate 3 enables good heat transmission from the cooling plate 3 to the cooling

hose 8.

Figure 3 shows a heat dissipation device provided with a cooling plate 3. Heat
transfer means established as cooling pipes 4, cooling hoses 8 or flat pipes 10
are pressed against the cooling plate 3 over resilient leveling-out elements 9.
Thermal conducting foil or thermal conducting paste provided between the
connected surfaces can additionally improve the heat conducting connection

between the heat transfer means, the cooling pipes 4, cooling hoses 8 and flat
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pipes 10, and the cooling plate 3 as well as the connection between the cooling

plate 3 and the battery 1.

in a further embodiment to Figure 3, Figure 4 shows the connection of cooling
plate 3 and heat transfer means 4, 8, 10 by bolting using the fastening means 5
configured as bolts. The heat transfer means are preferably established as flat
pipes 10, thus advantageously contactable to the cooling plate 3 using a bolt
connection. The battery 1, in each case, is not firmly connected to the leveling-

out plate as the battery is to be configured exchangeable and easily removable.

Again the heat transfer from the cooling plate 3 to the cooling pipes 4 or the
fastening means 5 is enhanced by means of thermal conducting foil or thermal

conducting paste.

Figure 5 shows a heat dissipation device provided with several heat transfer
means such as cooling pipes 4, cooling hoses 8 or flat pipes 10, the heat trans-
fer means guided in a supporting plate 6 provided with groove-like recesses to
guide the heat transfer means. The supporting plate 6 is bolted to the cooling
plate 3 through fastening means 5 established as bolts and the dimensions of
the guide for the heat transfer means in the supporting plate 6 are chosen such
that the heat transfer means placed under stress between the supporting plate
6 and the cooling plate 3 are pressed to the cooling plate 3 so that favorable
conditions of heat transfer develop. The battery 1 is directly placed at the cool-
ing plate 3, as before. Thus, the support structure presses the heat transfer

means to the cooling plate 3.

In Figure 6 a héat dissipation device with bolted cooling plate 3 and battery
casing bottom 7 is shown. In this embodiment the cooling plate 3 is from the
top bolted to the battery casing bottom 7. Similar to the embodiment of Figure 5
the heat transfer means 4, 8, 10 are constrained between the cooling plate 3

and the battery casing bottom 7.
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in Figure 7 an especially easily mountable embodiment of the connection be-
tween cooling plate 3 and heat transfer means 4 is shown. In the embodiment
shown the frame 13 to receive the cooling plate 3 is configured supplemented
with a clip eiement 14. The cooling plate 3, as shown in Figure 7, is inserted
into the frame 13 on a side and fixed, and on the other side moved in direction
of the arrow until the cooling plate 3 snaps into place in the clip element 14 un-
der stress. The heat transfer means 4, 8, 10 are supported at leveling-out ele-
ments 9 configured as elastically reversible elements that in mounted position
apply an upward contact force to the heat transfer means 4, 8, 10 and the
clipped-in cooling plate 3 so that a very good heat transfer is achieved.

The leveling-out elements 9 can also be denominated as hydraulically acting
leveling-out elements, configured, for example, as gel cushions or water bed or

of polymer materials with resilient properties.



(18)

L(Q

NOMENCLATURE

1 battery

2 battery casing

3 cooling plate

4 cooling pipe, heat transfer means
5 fastening means, bolts

6 supporting plate

7 battery casing bottom

8 cooling tube, heat transfer means
9 leveling out element

10 flat pipes, heat transfer means

1 pipe connection

12 tank with end caps

13 frame

14 clip element

JP 2012-227148 A 2012.11.15
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CLAIMS

1. Device to cool batteries (1), particularly for motor vehicles, provided with
a cooling plate (3) for the positioning reception of the battery and homo-
geneous heat absorption and distribution over the whole surface of the
cooling plate (3) characterized by that heat transfer means (4, 8, 10) of
a cooling device are thermally contacted to the cooling plate (3) under

mechanical stress.

2. Device to claim 1 characterized by that to produce the mechanical
stress the heat transfer means (4, 8, 10) are placed between flexible,

resilient elements to apply the contact force and the cooling plate (3).

3. Device to claim 1 characterized by that as heat transfer means a flexi-
ble, pressurized cooling hose (8) is placed at the cooling piate (3) to ap-
ply the contact force to the cooling plate (3) and remove the heat from

the cooling plate (3).

4. Device to claim 3 characterized by that the flexible cooling hose (8) is

configured as hybrid hose with a vulcanized-in cooling pltate (3).

5. Device to any of the claims 1 to 4 characterized by that the heat trans-
fer means (4, 8, 10) are bolted to the cooling plate (3) through mechani-

cal fastening means {5).

6. Device to any of the claims 1 to 5 characterized by that additionally the
heat transfer means (4, 8, 10) are adhesively bonded to the cooling
plate (3).
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2]

7. Device to any of the claims 1 to 6 characterized by that the heat trans-
fer means (4, 8, 10) are placed between a battery casing bottom (7) or a

supporting plate (6) and the cooling plate (3) under stress.

8. Device to any of the claims 1 to 7 characterized by that the heat trans-
fer means (4, 8, 10) are placed between resilient leveling-out elements
(9) and the cooling plate (3) to produce the contact pressure, wherein a
frame (13) with a clip element (14} is provided to hold the cooling plate
(3}, the cooling plate (3) configured clippable into the clip element (14)

when the heat dissipation device is assembled.

Fig. 5

Fig. 6

Fig. 3
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