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(54) Cooling device for a vehicle drive battery and vehicle drive battery assembly having a cooling 
device.

(57) The invention relates to a cooling device (20) for
a vehicle drive battery having a plurality of cylindrical bat-
tery cells (12) which are arranged one next to the other
and have a lateral surface, an upper end wall and a lower
end wall, wherein the vehicle drive battery has a flat side
(18). The cooling device (20) comprises at least one cool-
ing base (22) which bears in a planar fashion against the

flat side (18) of the battery and has at least one coolant
line (32), at least one heat-conducting contact plate (24)
for making contact with the flat side (18), and at least one
fastening device (36) for attaching the cooling base (22)
to the flat side of the vehicle drive battery. The contact
plate (24) has, along an axis running parallel to the flat
side (18) of the battery, a profile with a constant cross
section, preferably an extrusion profile.
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Description

[0001] The invention relates to a cooling device for a
vehicle drive battery having a plurality of cylindrical bat-
tery cells which are arranged one next to the other. Fur-
thermore, the invention relates to a vehicle drive battery
assembly having a cooling device according to the in-
vention.
[0002] Vehicle drive batteries for purely electric vehi-
cles, fuel cell vehicles or hybrid vehicles are the main
focus of developments of vehicles which are driven by
alternative means. The service life of the battery depends
to a very great extent on the temperature loading of the
battery cells during the charging and discharging proc-
esses. This relates in particular to lithium-ion batteries
and NiMH batteries. In order to maintain the efficiency of
the battery it is necessary to avoid the battery cells being
heated or heating themselves above their maximum tem-
perature of 45°C to 60°C.
[0003] A further cause of the reduction in the long-term
efficiency is non-homogeneous temperature distribution
from cell to cell. It is necessary to avoid a temperature
difference of more than 5°C being able to occur between
the cells here. In this context it is to be noted that the
cells are usually connected in series, with the result that
a defective cell can cause a total failure of the battery.
[0004] The invention relates in particular to a cooling
device for a vehicle drive battery and to a vehicle drive
battery assembly which have square-shaped battery
cells. These novel battery cells are distinguished by the
fact that their packing volume is very small compared to
the previously customary circular-cylindrical battery
cells.
[0005] Whereas in the case of the circular-cylindrical
battery cells lamellar-shaped cooling plates are led
around the lateral surface in order to cool the greatest
possible proportion of the lateral surface, in the case of
the square-shaped battery cells it is sufficient for cooling
to occur on one of the flat sides, in particular on an end
wall of the battery.
[0006] The object of the invention is to provide a cool-
ing device for a vehicle drive battery which is of simplified
construction, as light in weight as possible and above all
efficient, and a vehicle drive battery assembly which is
distinguished by a high level of long-term efficiency by
virtue of the good cooling of the battery.
[0007] This is achieved by means of a cooling device
for a vehicle drive battery having a plurality of cylindrical,
in particular square-shaped, battery cells which are ar-
ranged one next to the other and which have a lateral
surface, an upper end wall and a lower end wall. The
vehicle drive battery for the cooling device has a flat side.
The cooling device itself comprises at least one cooling
base which bears in a planar fashion against the flat side
of the battery and has at least one coolant line, at least
one heat-conducting contact plate for making contact
with the flat side, and at least one fastening device for
attaching the cooling base to the flat side of the vehicle

drive battery. The contact plate has, along an axis running
parallel to the flat side of the battery, a profile with a con-
stant cross section, preferably an extrusion profile.
[0008] The term cylindrical is to be understood as
meaning general geometrical cylindrical shapes. The
battery cells are therefore not only restricted to circular-
cylindrical shapes but rather can be embodied, in partic-
ular, in a square shape or in the shape of a prism.
[0009] The cooling device according to the invention
comprises a cooling base which is used, in particular, for
cooling the lower end walls of battery cells, which is, how-
ever, not the case in a restrictive fashion. Sections of the
flat lateral surface sections could also equally well face
the cooling base. Owing to the geometry of the profile of
the contact plate it can easily be manufactured in a cost-
effective way with a constant cross section, in particular
by extrusion. The construction of the cooling base is very
simple because it comprises, in its simplest embodiment,
just one contact plate, one coolant line and one fastening
device for attaching the cooling base to the flat side of
the vehicle drive battery. The method of construction per-
mits a cooling device with a low weight.
[0010] The cooling base should be a pre-fabricated,
self-supporting unit.
[0011] According to one embodiment, the contact plate
has an edge profile at opposite edges, wherein the edge
profiles of the contact plate are preferably embodied so
as to be complementary to one another in such a way
that identical adjacent contact plates can engage with
their edge profiles in one another in a positively locking
fashion. On the one hand, such edge profiles reinforce
the mechanical structure of the contact plate and, on the
other hand, can be used to mount the fastening device.
Edge profiles which are embodied so as to be comple-
mentary to one another permit an adjacent arrangement
of a plurality of contact plates which engage with their
edge profiles in one another in a positively locking fash-
ion, as a result of which, in particular, a large cooling
base which is composed of individual cooling bases is
provided.
[0012] The contact plate can be embodied as to be
deformable, in particular deformable in a spring-elastic
fashion, in the region of at least one edge profile. The
required force to deform the edge profile is preferably
greater than a required force to deform the contact plate
in the region of a contact upper side. In this way, fabri-
cation tolerances of various components of the cooling
device or of the vehicle drive battery, in particular of the
fastening device, can be compensated.
[0013] The contact plate can have at least one axially
running reinforcing fin, by which the mechanical stability
of the cooling base is reinforced.
[0014] It is possible for the contact plate to have at
least one closed cross section, at least in certain sections,
wherein the closed cross section forms the at least one
coolant line. In this way, it is not necessary to provide a
separate component for the coolant line in the region of
the contact plate, and the transmission of heat between
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the coolant in the coolant line and the contact plate is
optimum.
[0015] Alternatively or additionally, the contact plate
can have two heat-conducting fins on the side facing
away from the battery, which heat-conducting fins are in
heat-conducting contact with the coolant line and/or with
a heating element in order to heat the battery when the
ambient temperature is low, wherein the distance be-
tween the heat-conducting fins is preferably selected
such that a pressing contact forms between the heat-
conducting fins and the coolant line or the heating ele-
ment. Such heat-conducting fins permit good heat-con-
ducting contact between the contact plate and the coolant
line or the heating element, which are embodied as sep-
arate components. Continuously good heat-conducting
contact is ensured by the pressing contact between the
heat-conducting fins and the coolant line. The heating
element is, in particular, an electric heating element.
[0016] The heat-conducting fins are preferably at least
partially deformed in order to permit positively locking
fastening of the coolant lines and/or of the heating ele-
ment. The positively locking connection improves the fas-
tening of the coolant line or of the heating element to the
contact plate, and the heat-conducting contact region be-
tween the coolant line or the heating element and heat-
conducting fins is made larger.
[0017] According to one preferred embodiment, the
fastening device permits direct fastening of the contact
plate to the battery. The good transmission of heat be-
tween the flat side of the battery and the contact plate
can easily be ensured by the direct fastening of the con-
tact plate to the battery.
[0018] Alternatively, the fastening device has at least
one fastening rail which extends at least partially along
the edge region of the contact plate, wherein the contact
plate is preferably connected in a positively locking fash-
ion to the fastening rail. In this way, the material and the
method of construction of the fastening rail can be opti-
mized for the fastening function, while the contact plate
can be optimized in terms of material and method of con-
struction for its heat-conducting function. In particular,
the cooling base can therefore be optimized for a rela-
tively low overall weight.
[0019] In order to reduce the number of components
of the cooling device, a common fastening rail can be
provided which connects adjacent contact plates, pref-
erably via the edge profiles thereof.
[0020] It is possible for the fastening rail to be embod-
ied in a spring-elastic fashion, wherein the spring com-
pression of the fastening rail permits a relative movement
between the contact plate and the fastening rail, and pref-
erably the required force to deform the fastening rail is
greater than a required force to deform the contact plate
in the region of a contact upper side. In this way, fabri-
cation tolerances of various components of the cooling
device or of the vehicle drive battery, in particular of the
fastening device, can be compensated.
[0021] In order to prevent heat-insulating air gaps be-

tween the vehicle drive battery and the cooling base,
which can occur, for example, owing to tolerances, the
contact plate is preferably embodied in a spring-elastic
fashion, and in the non-fastened state is embodied in a
convex fashion with respect to the flat side of the battery.
This permits the contact plate to bear, in the fastened
state, in a planar and pre-stressed fashion against the
flat side of the battery, as a result of which air gaps be-
tween the contact plate and the flat side of the battery
are prevented.
[0022] A heat-insulating component can be provided
which is arranged on that side of the contact plate which
faces away from the battery, and which heat-insulating
component is preferably connected in a positively locking
fashion to the contact plate. Such a cooling device pre-
vents transmission of heat between the contact plate and,
for example, a common housing, lying on the outside, of
the cooling device and the vehicle drive battery.
[0023] In order to cool the battery cells as uniformly as
possible, the at least one contact plate can be connected
to a feed line of the coolant line and to a return line of the
coolant line, wherein, in particular, a plurality of contact
plates are connected along a coolant line, in each case,
to the feed line and to the return line of the coolant line.
Since the coolant in the feed line increasingly picks up
heat, in particular when there are a plurality of contact
plates arranged along a coolant line, the cooling capacity
of the coolant decreases along the coolant line, wherein
the battery cells lying at the end of the feed line lie at the
start of the return line. As a result of the simultaneous
connection of a contact plate to the feed line and to the
return line, the cooling capacity of the contact plate is an
average cooling capacity of the feed line and of the return
line, which applies, in particular, also when there are a
plurality of contact plates along a coolant line.
[0024] A further idea for cooling the battery cells as
uniformly as possible is to provide a coolant distributor,
from which a plurality of coolant lines lead to separate
contact plates, and from there to a collecting line. This
means that a type of parallel connection of coolant lines
is provided, said coolant lines being respectively as-
signed separate contact plates. The row or rows of bat-
tery cells which are assigned to a contact plate is/are
therefore cooled just as well as the adjacent row or the
groups of adjacent rows which are assigned to the adja-
cent contact plate. Furthermore, as a result of the parallel
connection of the coolant lines, the lengths of the indi-
vidual coolant lines are shortened, which reduces the
time taken for the coolant to flow through a coolant line.
[0025] The coolant lines preferably run in a meander-
ing shape or U-shape underneath the contact plates. A
backpressure distributor or a venturi distributor may be
provided as a feed line distributor.
[0026] In order to avoid soldered connections, feed
lines and return lines can be connected to the coolant
distributor or the collecting line in a positively locking fash-
ion or frictionally locking fashion, for example by means
of press ring connections.
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[0027] In particular water, glycol, a water/glycol mix-
ture or a refrigerant, here in particular R134a, HFO1234yf
or R744, is used as the coolant.
[0028] Since the battery units which are used are often
very large, it may be advantageous to use a plurality of
contact plates. Adjacent contact plates can be connected
directly to one another, in particular via their edge profiles
which engage in one another in a positively locking fash-
ion or via common fastening rails between two contact
plates.
[0029] As already mentioned in the introduction, the
invention also relates to a vehicle drive battery assembly
having a vehicle drive battery with a plurality of battery
cells and a cooling device according to the invention. The
cooling device bears with its contact plate against the flat
side of the battery in a pre-stressed fashion.
[0030] The contact plates can be embodied in different
sizes.
[0031] A contact plate can be assigned in each case
to a battery cell or a battery cell group. Conversely, this
means that two contact plates do not extend over one
battery cell or one battery cell group.
[0032] It would also be advantageous if, in particular,
a plurality of battery cells were combined into one pre-
fabricated unit in the form of a battery cell group. The
battery in its entirety can optionally be formed from a
plurality of battery cell groups. Not a plurality of contact
plates, but rather just one contact plate, should be re-
sponsible for the cooling for each battery cell group. Al-
ternatively, a plurality of contact plates are provided to
form a common contact surface for at least one battery
cell group.
[0033] In this context, a coolant inflow and a coolant
return can be provided underneath each battery cell
group, with the result that all the battery cells of a battery
cell group are cooled essentially to the same tempera-
ture.
[0034] The cooling device should be positioned, in par-
ticular, on the side of the battery which faces away from
the electrical terminals of the battery. If the upper end
wall is that side on which the two poles of the battery are
present, the lower end wall should therefore be the cooled
side of the battery.
[0035] There are a plurality of different approaches for
obtaining a uniform pressing force.
[0036] For example, the contact plate can be fastened
to a housing of the battery and pressed against a flat side
of the battery by the fastening. Here, the contact plate
presses in an elastic fashion against the flat side of the
battery, a base plate of the battery or directly against the
battery cells.
[0037] Under certain circumstances, a base plate may
be mechanically necessary, in particular when an assem-
bly is formed, with the result that the base plate lies be-
tween the batteries and the contact plate or contact
plates. The base plate should, of course, be composed
of material which is a very good conductor of heat. An-
other embodiment provides for a pressing plate to be

positioned underneath the cooling base, which pressing
plate is preferably fastened to the battery and compress-
es and elastically deforms the cooling base between the
battery and the pressing plate by, as it were, a type of
sandwich structure.
[0038] A part which is deformed in an elastic or plastic
fashion is provided between the pressing plate and the
contact plate in order to compensate tolerances in the
direction of the flat side.
[0039] It is to be emphasized that the individual fea-
tures above can, of course, be combined with one an-
other in any desired fashion.
[0040] In the figures:

- Figure 1 shows a battery cell group of a vehicle drive
battery assembly according to the invention;

- Figure 2 shows a schematic sectional view of a ve-
hicle drive battery assembly according to the inven-
tion, together with a cooling device according to a
first embodiment of the invention;

- Figure 3 shows a view of a detail of the connection
of two adjacent contact plates according to Figure 2;

- Figure 4 shows a contact plate of the cooling device
according to Figure 2;

- Figure 5 shows a view of a detail of a coolant line of
the cooling device according to Figure 2;

- Figure 6a and Figure 6b each show a detailed sec-
tional view of the coolant line at the contact plate
according to two embodiments of the invention;

- Figure 7 shows a cooling device according to Figure
2 with four contact plates and coolant lines;

- Figure 8 shows a coolant line system of a cooling
device according to the invention;

- Figure 9 shows a schematic sectional view of a ve-
hicle drive battery assembly according to the inven-
tion, with a second embodiment of a cooling device
according to the invention;

- Figure 10 shows a perspective view of a cooling base
of the cooling device according to Figure 9;

- Figure 11 shows a perspective view of a cooling de-
vice according to Figure 9 with two cooling bases;

- Figure 12 shows a schematic sectional view of the
cooling device from Figure 11;

- Figure 13 shows a perspective exploded view of a
further cooling device according to Figure 9;
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- Figure 14 shows a perspective view of the cooling
device from Figure 13;

- Figure 15 shows a sectional view of the fastening of
a two-component housing to a battery cell assembly;

- Figure 16 shows a sectional view of an embodiment
with a fastening rail which is embodied in a spring-
elastic fashion;

- Figure 17 shows a sectional view of a further em-
bodiment with a fastening rail which is embodied in
a spring-elastic fashion;

- Figure 18 shows a sectional view of an embodiment
with a contact plate with an edge profile which is
embodied in a deformable fashion;

- Figure 19 shows a sectional view of a further em-
bodiment with a contact plate with an edge profile
which is embodied in a deformable fashion;

- Figure 20 shows a sectional view of a further em-
bodiment with a contact plate with an edge profile
which is embodied in a deformable fashion; and

- Figure 21 shows a sectional view of a further em-
bodiment with a contact plate with an edge profile
which is embodied in a deformable fashion.

[0041] Vehicle drive batteries serve as energy stores
for driving electric motors, for example in electric vehicles
or hybrid vehicles.
[0042] A vehicle drive battery is composed of a plurality
of battery cells which are electrically coupled to one an-
other. In order to permit easy handling of the vehicle drive
battery, a plurality of battery cells may be arranged in
one battery cell group, wherein a plurality of battery cell
groups together form the vehicle drive battery.
[0043] Figure 1 shows a battery cell group 10 in which
six battery cells 12 are arranged in a common housing
14. The battery cells 12 are embodied in a square shape
and have a lateral surface and an upper and a lower end
wall.
[0044] In addition, the battery cells 12 are electrically
connected to one another on the upper side of the battery
cell group 10 and have a common electrical terminal 16.
The underside of the battery cell group 10 is a flat side
18 which is embodied in a heat-conducting fashion and
via which all the battery cells 12 of the battery cell group
10 can be cooled from the lower end walls of the cells.
[0045] Alternatively, other battery cell groups 10 or in-
dividual battery cells 12 may also be provided, for exam-
ple battery cell groups 10 or battery cells 12 in which flat
sides of the battery cells 12, that is to say for example
the lower end walls of which, are themselves embodied
in a heat-conducting fashion in order to cool the battery
cell 12 individually.

[0046] A cooling device 20 for cooling the battery cell
group 10 of the vehicle drive battery is shown in a sche-
matic sectional view in Figure 2. The cooling device 20
and the vehicle drive battery form, together with at least
one battery cell assembly 10, a vehicle drive battery as-
sembly 100.
[0047] The cooling device 20 comprises two cooling
bases 22, which are arranged on the flat side 18 of the
battery cell group 10. Each cooling base 22 has a contact
plate 24 which has an extrusion profile which is embodied
along an axis A running parallel to the flat side 18 of the
battery cell assembly 10 and which has a constant cross
section.
[0048] The contact plate 24 is composed of a material
with a high thermal conductivity, for example aluminium
or copper, with aluminium being preferred owing to its
low weight.
[0049] The contact plate 24 comprises a contact upper
side 26, with which the contact plate 24 bears against
the flat side 18 of the battery. On the underside of the
contact plate 24, which lies opposite the contact upper
side 26, a plurality of axially running reinforcing fins 28
are provided which reinforce the contact plate 24, in par-
ticular, against bending with respect to the axial direction.
[0050] Furthermore, in each case pairs of heat-con-
ducting fins 30 are provided which form securing means
for, in each case, one coolant line 32. The heat-conduct-
ing fins 30 are embodied here in such a way that good
transmission of heat is possible between the coolant line
32 and the contact surface 26 of the contact plate 24.
Alternatively, it is, of course, also possible to provide fur-
ther heat-conducting fins 30 which between them hold a
heating element which serves to heat the battery. The
heating element is to be fastened to the contact plate,
like the coolant line 32.
[0051] The contact plate 24 has an edge profile 34 on
the left-hand and right-hand edges of the contact plate
24. On the one hand, the two edge profiles 34 strengthen
the mechanical structure of the contact plate 24 and, on
the other hand, are embodied so as to be respectively
complementary to one another, with the result that iden-
tical adjacent contact plates engage with their edge pro-
files 34 in one another in a positively locking fashion.
[0052] As a result of the positively locking engagement
of the adjacent contact plates 24 in one another, the two
contact surfaces 26 connect to form a large common con-
tact surface in a flush fashion. In this way, a large common
contact surface is provided, while the individual contact
plates 24 are relatively small and can therefore be fabri-
cated more easily by extrusion than correspondingly larg-
er contact plates. In addition, a plurality of small contact
plates 24 can be adapted more easily to the flat side 18
which is never completely planar.
[0053] The edge profiles 34 which bear one against
the other on the contact plates 24 permit heat to be con-
ducted between adjacent contact plates 24, as a result
of which an average temperature and an average cooling
capacity are established between adjacent contact
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plates 24.
[0054] In order to improve the transmission of heat be-
tween the coolant lines 32 and the heat-conducting fins
30, between adjacent contact plates 24 which bear one
against the other via their edge profiles 34 in a positively
locking fashion and/or between the contact upper side
26 of the contact plate 24 and the flat side 18 of the battery
cell group 10, a heat-conducting paste may be provided
between the corresponding components.
[0055] The contact plates 24 are connected via fasten-
ing devices 36 to the flat side 18 of the battery cell group
10. In the embodiment shown in Figure 2, the fastening
devices 36 are screws with which the contact plates 24
are fastened directly to the flat side 18 of the battery cell
group 10.
[0056] On that side of the contact plate 24 which lies
opposite the battery cell group 10, a heat-insulating com-
ponent 38 is provided which is connected in a positively
locking fashion to the contact plate 24. For this purpose,
the heat-insulating component 38 engages in the edge
profiles 34 of the contact plate 24. Recesses are provided
in the heat-insulating component 38 for the reinforcing
fins 28, coolant lines 32 and heat-conducting fins 30, as
well as the screws of the fastening devices 36. The heat-
insulating component 38 can also be fastened to the con-
tact plate 24 in another way, for example via the fastening
devices 36.
[0057] Figure 3 shows a view of a detail of the con-
necting point of the two adjacent contact plates 24 from
Figure 2.
[0058] In this embodiment, the right-hand contact plate
24 has two fastening devices 36 which are arranged one
next to the other and are in the form of screws.
[0059] The junction region between the contact sur-
face 26 of the right-hand contact plate 24 and the contact
surface 26 of the left-hand contact plate 24 is embodied
in such a way that a common contact surface 26, with a
flush junction, is formed.
[0060] The junction region between the two adjacent
contact plates 24 can be embodied in a heat-conducting
fashion in order to permit transmission of heat between
the two contact plates 24. Alternatively, heat-insulating
means may be provided in the junction region between
the two adjacent contact plates 24, which heat-insulating
means prevents or limits transmission of heat between
the two contact plates 24.
[0061] Figure 4 shows the contact plate 24 without fur-
ther components of the cooling device 20.
[0062] The contact plate 24 is embodied in a spring-
elastic fashion, wherein, in the state in which it is not
fastened to the flat side 18 of the battery cell group 10,
the contact plate 24 is embodied so as to be convex with
respect to the flat side 18 of the battery, and preferably
with the same thickness. The contact surface 26 runs in
a curved shape, wherein the central region of the contact
plate 24 is, in particular, up to 5 mm higher than the lateral
edge of the contact surface 26.
[0063] If the contact plate 24 which is shaped in such

a way (as shown in Figure 2) is screwed onto the flat side
18 of the battery cell group 10 via the fastening devices
36, the contact plate 24 bears essentially in a planar fash-
ion against the flat side 18 of the battery cell group 10,
wherein the contact plate 24 is pre-stressed in an elastic
fashion. In this way, air gaps between the contact plate
24 and the flat side 18 of the battery cell group 10 are
prevented.
[0064] According to the embodiment shown in Figure
2, the coolant lines 32 are embodied as separate pipes,
wherein the heat-conducting fins 30 form a securing
means for the coolant lines 32.
[0065] Figure 5 shows a coolant line 32 which is sur-
rounded on both sides by the heat-conducting fins 30 of
the contact plate 24. The distance between the heat-con-
ducting fins 30 is selected such that a pressing contact
is formed between the heat-conducting fins 30 and the
coolant line 32. By means of the pressing contact, the
coolant line 32 is connected in a frictionally locking fash-
ion to the contact plate 24, while at the same time trans-
mission of heat is made possible via the pressing contact.
[0066] In the embodiment shown in Figure 5, two fas-
tening points 40 are provided at which the heat-conduct-
ing fins 30 are deformed in the direction of the coolant
line 32 in order to permit a positively locking connection
between the coolant line 32 and the contact plate 24 at
these fastening points 40.
[0067] Figure 6a shows a sectional view of a fastening
point 40 in which the heat-conducting fins 30 are bent on
both sides in the direction of the coolant line 32. It is also
possible for just one of the heat-conducting fins 30 to be
bent in the direction of the coolant line 32 or for the heat-
conducting fins 30 to be bent along their entire length in
the direction of the coolant line 32.
[0068] Figure 6b shows a second embodiment of the
coolant line 32, wherein the coolant line 32 is formed by
a closed cross section of the contact plate 24. As a result
of the single-piece construction of the contact plate 24
and coolant line 32, optimum transmission of heat occurs
between the coolant and the contact plate 24. The coolant
line 32 which is embodied in a single piece is connected
at the start and the end of the contact plate 24, for ex-
ample by means of soldering, to a coolant circuit.
[0069] Figure 7 shows an embodiment of a cooling de-
vice 20 with four contact plates 24, wherein in each case
two contact plates 24 bear directly on one another.
[0070] Each contact plate 24 is assigned a U-shaped
coolant line 32. In a U-shaped coolant line 32, the feeding
in and return of the coolant occurs in the runs of the cool-
ant line 32 which run parallel to one another.
[0071] The coolant in the coolant lines 32 takes up
heat, as it flows through the cooling bases 22, from the
battery cell groups 10 which are to be cooled, as a result
of which the coolant in the downstream sections of the
coolant lines 32 permits a smaller cooling capacity than
in the upstream sections of the coolant lines 32.
[0072] Since each contact plate 24 is in heat-conduct-
ing contact in each case with a feed line and a return line
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in a respective parallel coolant line 32, an average tem-
perature and cooling capacity form along each of the con-
tact plates 24.
[0073] Figure 8 shows by way of example a coolant
line system 42 in which four coolant lines 32 are provided
which run in parallel and which are connected via a cool-
ant distributor 44, from which a plurality of coolant lines
32 lead to separate contact plates 24, and from there to
a collecting line 46. The coolant circuit is closed by a
refrigerating machine (not shown).
[0074] In the embodiment shown, four coolant lines 32
are provided which are connected in parallel and are each
embodied in a U-shape, with a coolant feed line and cool-
ant return line running in parallel. In each case two cool-
ant lines 32 are each assigned to a feed line section and
a return line section of a contact plate 24.
[0075] The coolant distributor 44 is, for example, a
backpressure distributor or a venturi distributor.
[0076] The feed lines and return lines of the coolant
line 32 are each mounted on the coolant distributor 44
and on the collecting line 46 in a positively locking fashion
and frictionally locking fashion by means of press ring
connections 48. In the press ring connections 48, the
pipes which are to be connected are plugged one into
the other and held together in a frictionally locking and/or
positively locking fashion by means of a press ring. In
this way there is no need for the pipe connections to be
soldered.
[0077] The coolant which is directed through the cool-
ant lines 32 may be a cooling fluid, in particular water,
glycol or a water/glycol mixture, or a refrigerant, in par-
ticular R134a, HF01234yf or R744.
[0078] In the embodiment shown, each contact plate
24 has a pair of feed line sections and return line sections
of a coolant line 32. As a result of this parallel coolant
line system 42, the individual coolant lines 32 are shorter,
and coolant flows through more quickly, which shortens
the reaction time of the cooling device 20 when changes
in temperature occur.
[0079] A second embodiment of a cooling base 22 is
shown in Figure 9. The contact plate 24 is embodied,
analogous to Figure 4, with a convexly curved contact
surface 26 (shown in the non-pre-stressed state by the
dashed line), which contact surface 26 bears, in the fas-
tened state, flat against the flat side 18 of the battery cell
group 10 in a pre-stressed fashion.
[0080] On that side of the contact plate 24 which faces
away from the battery, a central reinforcing fin 28 and
two pairs of heat-conducting fins 30 are provided for se-
curing the coolant line 32.
[0081] The second embodiment of the contact plate
24 differs from the first embodiment essentially in having
the edge profiles 34 and the fastening device 36.
[0082] The fastening devices 36 comprise fastening
rails 50, which extend along the edge region of the con-
tact plate 24. The fastening rails 50 each comprise two
projections 52, with which the fastening rail 50 is con-
nected in a positively locking fashion to the edge profile

34 of the contact plate 24. The projections 52 comprise
latching noses which engage in the edge profile 34 of the
contact plate 24.
[0083] The fastening rails 50 have a plurality of drilled
holes 54 for fastening the cooling base 22 to the flat side
18 of the battery cell group 10, for example via screw
connections. The fastening rails can, of course, also be
fastened to the flat side of the battery cell assembly 10
in some other way.
[0084] Alternatively, the cooling base 22 is clamped
between a pressing plate 56 and the flat side 18, wherein
the fastening rails 50 define a fixed distance between the
flat side 18 of the battery and the pressing plate 56. The
pressing plate 56 presses the fastening rails 50 in the
direction of the flat side 18 of the battery cell group 10,
wherein the fastening rails 50 in turn press the contact
plate 24 against the flat side 18 of the battery cell group
10 until the latter bears in a flat and pre-stressed fashion
against the flat side 18. Corresponding screws are not
shown.
[0085] The distance between the flat side 18 of the
battery and the pressing plate 56 is configured such that
a heat-insulating component 38 can be arranged be-
tween the pressing plate 56 and the contact plate 24 as
well as the coolant line 32.
[0086] Figure 10 shows a perspective view of a cooling
base 22 with a contact plate 24, on whose edge profiles
34 in each case two fastening rails 50 are arranged as a
fastening device 36. In the embodiment shown, in each
case a pair of fastening rails 50, which lie opposite one
another, are assigned to a battery cell group 10. In the
embodiment shown, two battery cell groups 10 are there-
fore assigned to one contact plate 24. It is also possible
for the contact plates 24 to be embodied in their length
in such a way that they are assigned to precisely one
battery cell group 10.
[0087] Figure 11 and Figure 12 show a further embod-
iment of a cooling device 20, wherein two contact plates
24 which lie one next to the other are arranged on a U-
shaped coolant line 32. Three pairs of fastening rails 50
are assigned to each contact plate 24. The cooling device
20 is therefore provided for six battery cell groups 10.
However, it is, for example, also possible for the cooling
device 20 to be used for three battery cell assemblies
10, wherein one battery cell assembly 10 is then in con-
tact with two adjacent contact plates 24 in each case.
[0088] In this embodiment, just one coolant line 32 is
provided for both contact plates 24, and therefore there
is no need for a coolant distributor 44 or a collecting line
46.
[0089] Figure 12 shows a sectional view of the cooling
device 20 from Figure 11 with non-loaded contact plates
24.
[0090] The fastening rails 50 are each assigned to just
one edge profile 34 of a contact plate 24. It is also possible
for one fastening rail 50 to be provided which is designed
for joint securement of two edge profiles 34 of two neigh-
bouring contact plates 24.
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[0091] Figure 13 shows a further embodiment of a
cooling device 20 with a different arrangement of the cool-
ing bases 22.
[0092] Figure 14 shows the same cooling device 20 in
an exploded view.
[0093] Four contact plates 24 are provided which are
connected via their edge profiles 34 to eight fastening
rails 50. The fastening rails 50 extend in this embodiment
over the entire length of the contact plates 24.
[0094] The contact plates 24 are connected to a cool-
ant line system 42 which corresponds to the coolant line
system 42 shown in Figure 8.
[0095] Four heat-insulating components 38 are provid-
ed underneath the contact plates 24 and the coolant lines
32.
[0096] Figure 15 shows the fastening of a two-part bat-
tery housing 60 to a battery cell group 10 in a sectional
view. The housing 14 of the battery cell group 10 has a
fastening flange 62 to which, on the one hand, the contact
plate 24 is fastened via a fastening device 36 in the form
of a screw connection, and, on the other hand, the two
parts of the battery housing 60 are fastened.
[0097] Seals 64 are provided between the battery
housing and the fastening flange 62 of the housing of the
battery cell assembly.
[0098] The contact plate 24 is essentially of analogous
design to the preceding embodiments and differs only in
the execution of the edge profile 34 and in the fact that
the coolant line 32 is not fastened to the contact plate 24
by means of two heat-conducting fins but rather lies in a
depression in the contact plate 24. The coolant line 32
has, in a way that is analogous to the heat-conducting
fins of the preceding embodiments, a pressing connec-
tion to the contact plate 24. The coolant line 32 can also
be pressed directly against the flat side 18 of the battery
cell group 10.
[0099] Figure 16 shows a fastening clamp, here for
example a fastening rail 50, in which two neighbouring
contact plates 24 are held. The fastening rail 50 is
pressed via the pressing plate 56 in the direction of the
flat side 18 of the battery cell group 10 and itself presses
the two contact plates 24 against the flat side 18. The
fastening clamp enters, with its hook-shaped arms which
protrude freely upwards, into a latching connection with
the edges of the profiles 34.
[0100] As a result of fabrication tolerances of the press-
ing plate 56, inaccuracies occur in the distance between
the pressing plate 56 and the flat side 18 of the battery
cell assembly 10.
[0101] A part which, in the installed state, is deformed
in an elastic or plastic fashion is provided between the
pressing plate 56 and the contact plate 24 in order to
compensate tolerances in the direction of the flat side.
This part presses the two neighbouring edges of the ad-
jacent contact plates 24 upwards.
[0102] The part here is also a spring 66 which is in the
form of a clamp, for example U-shaped, and which press-
es the fastening rail 50 against the flat side 18 of the

battery cell assembly 10. The spring 66 is plugged onto
lateral arms of the fastening rail 50.
[0103] The spring strength of the spring 66 is selected
such that the required force to deform the spring 66 is
greater than the required force to deform a contact upper
side 25 which is embodied in a spring-elastic fashion.
This ensures that the contact plate 24 bears completely
against the flat side 18 of the battery cell assembly 10
when the spring 66 experiences spring compression.
[0104] The spring 66 may extend essentially along the
entire length of the fastening rail 50, or a plurality of in-
dividual springs 66 may be distributed along the length
of the fastening rail.
[0105] Alternatively, the spring 66 can be replaced by
a plastically deformable component which, before the
mounting of the cooling device 20 and the vehicle drive
battery, is set to a maximum distance between the press-
ing plate 56 and the flat side 18 of the battery cell group
10 and deforms during the mounting, in each case in
accordance with the fabrication tolerances of the press-
ing plate 56.
[0106] Figure 17 shows a further embodiment of a de-
formable fastening rail 50 which is connected in a posi-
tively locking fashion to the contact plates 24. A securing
part, in the example a rail component 68 which bears
against the pressing plate 56, is connected in a positively
locking fashion to the contact plates 24 via latching nos-
es, wherein the connection has play which permits a rel-
ative movement of the contact plates 24 with respect to
the rail component 68.
[0107] A spring 66, which pushes the contact plates
24 against the flat side 18 of the battery cell assembly
10, is provided between the fastening rail 50 and the rail
component 68. The function of the spring 66 is analogous
to the embodiment shown in Figure 16.
[0108] The spring 66 can in turn, in a way which is
analogous to the embodiment shown in Figure 16, extend
in certain sections or along the entire length of the fas-
tening rail 50 or can alternatively be replaced by a plas-
tically deformable component.
[0109] The securing component (rail component 68)
forms a holding part for the spring 66, with the result that
the contact plates 24, the fastening rail 50 and the spring
66 together with the securing component form one unit
which can be mounted quickly.
[0110] Figure 18 shows an embodiment with a contact
plate 24 with a deformable edge profile 34. The edge
profile 34 is fastened at its outer edge to a fastening rail
50 via a latching connection.
[0111] The contact plate 24 is embodied here in the
region of the edge profile 34 in such a way that with the
fastening rail 50 a maximum distance occurs between
the pressing plate 56 and the flat side 18 of the battery
cell group 10 (see arrow). During the mounting of the
cooling device 20, the contact plate 24 deforms in the
region of the edge profile 34 in order to adapt itself to the
fabrication tolerances of the pressing plate 56.
[0112] The required force to deform the edge profile
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34 (in a plastic or elastic fashion) is greater than the re-
quired force to deform the contact upper side 25 of the
contact plate 24, which ensures that the contact upper
side 25 of the contact plate 24 bears completely against
the flat side 18.
[0113] Figure 19 shows a further embodiment which
differs from the previously explained embodiment essen-
tially in the fastening of the contact plate 24 to the fas-
tening rail 50, wherein the contact plate 24 is plugged
laterally into the fastening rail 50 in a positively locking
fashion. A latching connection is also provided between
the fastening rail 50 and the contact plate 24 here.
[0114] In Figure 18 and Figure 19, the second edge
profile 34 (not shown) of the contact plate 24 is embodied
in a way corresponding, for example, to the edge profile
34 shown. However, it is also possible for two neighbour-
ing contact plates 24 to be provided which are embodied
at the non-adjacent edge profiles in accordance with the
embodiments shown in Figure 18 or 19 and are embodied
at the neighbouring edge profiles 34 according to those
in Figure 16 or 17.
[0115] Figure 20 shows two contact plates 24 with ad-
jacent edge profiles 34, wherein the edge profile 34 of
the left-hand contact plate 24 is embodied so as to be
deformable in the form of a lever 70 which is integrally
moulded onto the contact plate 24 in a single piece. The
edge profile 34 of the right-hand contact plate 24 is em-
bodied so as to be non-deformable. The two edge profiles
34 engage in one another in a positively locking fashion.
[0116] The lever 70 engages with its edge in a posi-
tively locking fashion in a fastening rail 50 which is em-
bodied as a spacer element 72 for maintaining the dis-
tance from the pressing plate 56. The spacer element 72
prevents heat-conducting contact between the contact
plate 24 and the pressing plate 56.
[0117] In Figure 20, the lever 70 is shown with the spac-
er element 72 in a position of maximum distance between
the pressing plate 56 and the flat side 18 of the battery
cell assembly 10 by dotted lines. In this position, the
pressing plate 56 exerts sufficient pressure on the spacer
element 72 and the lever 70 to press the contact plates
24 completely against the flat side 18.
[0118] When the distance between the pressing plate
56 and the flat side 18 is reduced owing to fabrication
tolerances, the lever 70 is located, with the spacer ele-
ment 72, in, for example, the position shown by contin-
uous lines.
[0119] A second spacer element 72, which predefines
a minimum distance between the pressing plate 56 and
the flat side, is provided on a reinforcing fin 28.
[0120] Figure 21 shows a further embodiment with a
contact plate 24 which can be deformed in its edge region
34 in a plastic or elastic fashion and which is supported
by a bent-over edge 74 on a fastening rail 50. Depending
on the bending angle of the edge 74, the contact upper
sides 25 are located at a different distance from the press-
ing plate 56, as a result of which tolerance compensation
with respect to the pressing plate 56 is possible.

Claims

1. Cooling device (20) for a vehicle drive battery having
a plurality of cylindrical battery cells (12) which are
arranged one next to the other and have a lateral
surface, an upper end wall and a lower end wall,
wherein the vehicle drive battery has a flat side (18),
comprising:

at least one cooling base (22) which bears in a
planar fashion against the flat side (18) of the
battery and has at least one coolant line (32), at
least one heat-conducting contact plate (24) for
making contact with the flat side (18), and at
least one fastening device (36) for fastening the
cooling base (22) to the flat side (18) of the ve-
hicle drive battery,
wherein the contact plate (24) has, along an axis
running parallel to the flat side (18) of the battery,
a profile with a constant cross section, preferably
an extrusion profile.

2. Cooling device (20) according to Claim 1, charac-
terized in that the contact plate (24) has an edge
profile (34) at opposite edges, wherein the edge pro-
files (34) of the contact plate (24) are preferably em-
bodied so as to be complementary to one another in
such a way that identical adjacent contact plates (24)
can engage with their edge profiles (34) in one an-
other in a positively locking fashion.

3. Cooling device (20) according to Claim 2, charac-
terized in that the contact plate (24) is embodied
so as to be deformable, in particular deformable in
a spring-elastic fashion, in the region of at least one
edge profile (34).

4. Cooling device (20) according to one of the preced-
ing claims, characterized in that the contact plate
(24) has at least one axially running reinforcing fin
(28).

5. Cooling device (20) according to one of the preced-
ing claims, characterized in that the contact plate
(24) has at least one closed cross section, at least
in certain sections, wherein the closed cross section
forms the at least one coolant line (32).

6. Cooling device (20) according to one of the preced-
ing claims, characterized in that the contact plate
(24) has two heat-conducting fins (30) on the side
facing away from the battery, which heat-conducting
fins (30) are in heat-conducting contact with the cool-
ant line (32) and/or with a heating element, wherein
the distance between the heat-conducting fins (30)
is preferably selected such that a pressing contact
forms between the heat-conducting fins (30) and the
coolant line (32) and/or a heating element.
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7. Cooling device (20) according to Claim 6, charac-
terized in that the heat-conducting fins (30) are at
least partially deformed in order to permit positively
locking fastening of the coolant line (32) and/or of
the heating element.

8. Cooling device (20) according to one of the preced-
ing claims, characterized in that the fastening de-
vice (36) permits direct fastening of the contact plate
(24) to the battery.

9. Cooling device (20) according to one of the preced-
ing claims, characterized in that the fastening de-
vice (36) has at least one fastening rail (50) which
extends at least partially along the edge region of
the contact plate (24), wherein the contact plate (24)
is preferably connected in a positively locking fashion
to the fastening rail (50).

10. Cooling device (20) according to Claim 9, charac-
terized in that a common fastening rail (50) is pro-
vided which connects adjacent contact plates (24),
preferably via the edge profiles (34) thereof.

11. Cooling device (20) according to Claim 9 or 10, char-
acterized in that the fastening rail (50) is embodied
in a spring-elastic fashion in order to form a latching
connection to adjacent contact plates (24).

12. Cooling device (20) according to one of the preced-
ing claims, characterized in that the contact plate
(24) is embodied in a spring-elastic fashion, and in
the non-fastened state is embodied in a convex fash-
ion with respect to the flat side (18) of the battery.

13. Cooling device (20) according to one of the preced-
ing claims, characterized in that a heat-insulating
component (38) is provided which is arranged on
that side of the contact plate (24) which faces away
from the battery, and which heat-insulating compo-
nent (38) is preferably connected in a positively lock-
ing fashion to the contact plate (24).

14. Cooling device (20) according to one of the preced-
ing claims, characterized in that the at least one
contact plate (24) is connected to a feed line of the
coolant line (32) and to a return line of the coolant
line (32), wherein, in particular, a plurality of contact
plates (24) are connected along a coolant line (32),
in each case, to the feed line and to the return line
of the coolant line (32).

15. Cooling device (20) according to one of the preced-
ing claims, characterized in that a coolant distrib-
utor (44) is provided, from which a plurality of coolant
lines (32) lead to separate contact plates (24), and
from there to a collecting line (46).

16. Vehicle drive battery assembly (100) having a vehi-
cle drive battery which comprises a plurality of bat-
tery cells (12), and a cooling device (20) according
to one of the preceding claims, wherein the cooling
device (20) bears with the at least one contact plate
(24) against the flat side (18) of the battery in a pre-
stressed fashion.

17. Vehicle drive battery assembly (100) according to
Claim 16, characterized in that only one contact
plate (24) extends directly on the underside of, in
each case, one battery cell (12) or one battery cell
group (10), wherein a battery cell group (10) is a pre-
fabricated unit which is composed of a plurality of
battery cells (12).

18. Vehicle drive battery assembly (100) according to
Claim 16 or 17, characterized in that a coolant in-
flow and a coolant return run along underneath each
battery cell group (10), preferably underneath each
battery cell (12).

19. Vehicle drive battery assembly (100) according to
one of Claims 16 to 18, characterized in that the
cooling device (20) is arranged on a flat side (18),
facing away from the electrical terminals of the bat-
tery, of the battery.

20. Vehicle drive battery assembly (100) according to
one of Claims 16 to 19, characterized in that the
contact plate (24) is fastened to a housing of the
battery and is pressed against the flat side (18) of
the battery by the fastening device (36), wherein the
contact plate (24) preferably presses in an elastic
fashion against the flat side (18) of the battery, a
base plate of the battery or the battery cells (12).

21. Vehicle drive battery assembly (100) according to
one of Claims 16 to 20, characterized in that a
pressing plate (56) is provided underneath cooling
base (22), which pressing plate (56) is preferably
fastened to the battery and elastically deforms the
cooling base (22) between the battery and the press-
ing plate (56).

22. Vehicle drive battery assembly (100) according to
Claim 21, characterized in that a part which is de-
formed in an elastic or plastic fashion is provided
between the pressing plate (56) and the contact plate
(24) in order to compensate tolerances in the direc-
tion of the flat side (18).
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