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(54) COOLER

(57) Provide is a cooler in which the number of components can be decreased and the space can be reduced. The
cooler includes: a cooling plate (10) having a flat shape and including a plurality of refrigerant passages (14) partitioned
by a plurality of partition walls (13, 13A) parallel to each other along a longitudinal direction; a first cutout portion (11),
which is formed at one end of the cooling plate in the longitudinal direction, and is opened on an upper side and at an
end portion in the longitudinal direction while leaving both side walls (10c, 10d) in a width direction and one (13A) of the
plurality of partition walls; a second cutout portion (12), which is formed at another end of the cooling plate in the
longitudinal direction, and is opened on the upper side and at an end portion in the longitudinal direction while leaving
both the side walls in the width direction; a first upper lid member (20), which is joined to the first cutout portion, and has
a refrigerant inlet port (25) and a refrigerant outlet port (27) respectively communicating to a refrigerant inlet side and a
refrigerant outlet side partitioned by the one of the plurality of partition walls; and a second upper lid member (30), which
is joined to the second cutout portion, and forms, between the second upper lid member and the second cutout portion,
a flow passage space (35) causing the refrigerant inlet side and the refrigerant outlet side to communicate to each other.
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Description

Technical Field

[0001] The present invention relates to a cooler con-
figured to cool heat generated from a battery for a vehicle
such as an electric automobile or a hybrid automobile, a
power device such as an inverter, or a semiconductor
element.

Background Art

[0002] In general, in a vehicle such as an electric au-
tomobile or a hybrid automobile, a battery to be used as
a power supply for a motor configured to drive the vehicle.
[0003] As the battery, a large-capacity battery is used
in order to accelerate the vehicle by driving a motor at
the time of start or during traveling of the vehicle and to
control a vehicle by braking at the time of sudden stop.
[0004] In order to suppress degradation of perform-
ance caused by increase in temperature of the battery,
it is necessary to forcibly cool the battery through use of
a cooler.
[0005] As the above-mentioned type of a cooler of the
related art, there has been known a cooler having the
following structure. That is, a refrigerant passage is
formed in a cooling plate (cooler) arranged in a bottom
portion of a battery. The cooler is cooled with vaporization
heat of a refrigerant supplied to the refrigerant passage,
and heat of the battery is transmitted to the cooled cooler,
to thereby cool the battery (see, for example, Patent Lit-
erature 1).
[0006] As one mode of the cooler in Patent Literature
1, an aluminum flat pipe including a plurality of refrigerant
passages parallel to each other is used.
[0007] When the aluminum flat pipe is used as the cool-
er, as illustrated in FIGS. 13, a height dimension can be
reduced through use of a cooling plate a having a flat
shape and including a plurality of refrigerant passages c
partitioned by a plurality of partition walls b parallel to
each other along a longitudinal direction.
[0008] Further, in order to distribute the refrigerant in
the cooler, it is necessary to connect a refrigerant inlet
pipe and a refrigerant outlet pipe to the refrigerant pas-
sages c formed in the cooling plate a.
[0009] In this case, the following structure is conceiv-
able. As illustrated in FIGS. 13 and FIGS. 14, a first joining
member f1 including a refrigerant inlet connection pipe
d and a refrigerant outlet connection pipe e is brought
into abutment against and joined to one end of the cooling
plate a, and a second joining member f2 having a flow
passage (not shown) causing refrigerant passages c on
an inlet side and refrigerant passages c on an outlet side
to communicate to each other is brought into abutment
against and joined to another end of the cooling plate a.
[0010] Further, even when the above-mentioned cool-
ing plate is not used in the cooler, it is at least necessary
to join the joining member including the refrigerant inlet

connection pipe and the refrigerant outlet connection
pipe to the cooler.

Citation List

Patent Literature

[0011] PTL 1: JP 2010-50000 A (paragraph 0047, and
FIG. 1, FIG. 9, and FIG. 10)

Summary of Invention

Technical Problem

[0012] However, with regard to the structure in which
the joining member including the refrigerant inlet connec-
tion pipe and the refrigerant outlet connection pipe is
joined to the cooler, for example, there are concerns that
the number of components increases and that a space
cannot be reduced because the joining member is joined
to the cooler.
[0013] The present invention has been made in view
of the above-mentioned circumstances, and the present
invention provides a cooler capable of achieving de-
crease in the number of components and reduction of
the space.

Solution to Problem

[0014] In order to achieve the decrease in the number
of components and reduction of the space, according to
a first aspect of the present invention, there is provided
a cooler, including: a cooling plate having a flat shape
and including a plurality of refrigerant passages parti-
tioned by a plurality of partition walls parallel to each other
along a longitudinal direction; a first cutout portion, which
is formed at one end of the cooling plate in the longitudinal
direction, and is opened on an upper side and at an end
portion in the longitudinal direction while leaving both side
walls in a width direction and one of the plurality of par-
tition walls; a second cutout portion, which is formed at
another end of the cooling plate in the longitudinal direc-
tion, and is opened on the upper side and at an end por-
tion in the longitudinal direction while leaving both the
side walls in the width direction; a first upper lid member,
which is joined to the first cutout portion, and has a re-
frigerant inlet port and a refrigerant outlet port respec-
tively communicating to a refrigerant inlet side and a re-
frigerant outlet side partitioned by the one of the plurality
of partition walls; and a second upper lid member, which
is joined to the second cutout portion, and forms, between
the second upper lid member and the second cutout por-
tion, a flow passage space causing the refrigerant inlet
side and the refrigerant outlet side to communicate to
each other (Claim 1).
[0015] With the above-mentioned configuration, the
first upper lid member, which has the refrigerant inlet port
and the refrigerant outlet port respectively communicat-

1 2 



EP 3 333 966 A1

4

5

10

15

20

25

30

35

40

45

50

55

ing to the refrigerant inlet side and the refrigerant outlet
side partitioned by the partition wall, can be joined to the
first cutout portion formed at the one end of the cooling
plate having a flat shape and including the plurality of
refrigerant passages, and the second upper lid member,
which forms the flow passage space causing the refrig-
erant inlet side and the refrigerant outlet side to commu-
nicate to each other, can be joined to the second cutout
portion formed at the another end of the cooling plate.
[0016] In the present invention, it is preferred that the
first upper lid member include a refrigerant inlet side lid
half segment having the refrigerant inlet port and a re-
frigerant outlet side lid half segment having the refrigerant
outlet port, the refrigerant inlet side lid half segment and
the refrigerant outlet side lid half segment each being
joined to a step portion formed at an opening end of an
upper part of the cooling plate, side wall step portions
formed at upper ends of both the side walls, partition wall
step portions formed at upper ends of the partition wall,
and end portions of both the side walls on the one end
side. It is preferred that the second upper lid member be
joined to a step portion formed at an opening end of the
upper part of the cooling plate, side wall step portions
formed at upper ends of both the side walls, and end
portions of both the side walls on the another end side
(Claim 2) .
[0017] With the above-mentioned configuration, the re-
frigerant inlet side lid half segment having the refrigerant
inlet port and the refrigerant outlet side lid half segment
having the refrigerant outlet port, which form the first up-
per lid member, can be joined to the step portion formed
at the opening end of the upper part of the cooling plate,
the side wall step portions formed at the upper ends of
both the side walls, the partition wall step portions formed
at the upper ends of the partition wall, and the end por-
tions of both the side walls on the one end side. Further,
the second upper lid member can be joined to the step
portion formed at the opening end of the upper part of
the cooling plate, the side wall step portions formed at
the upper ends of both the side walls, and end portions
of both the side walls on the another end side.
[0018] Further, according to a second aspect of the
present invention, there is provided a cooler, including:
a cooling plate having a flat shape and including a plu-
rality of refrigerant passages partitioned by a plurality of
partition walls parallel to each other along a longitudinal
direction; a first cutout portion, which is formed at one
end of the cooling plate in the longitudinal direction, and
is opened on an upper side and at an end portion in the
longitudinal direction while leaving both side walls in a
width direction; a second cutout portion, which is formed
at another end of the cooling plate in the longitudinal di-
rection, and is opened on the upper side and at an end
portion in the longitudinal direction while leaving both the
side walls in the width direction; a first upper lid member,
which is joined to the first cutout portion, and has a re-
frigerant inlet port communicating to a refrigerant inlet
side space formed by both the side walls; and a second

upper lid member, which is joined to the second cutout
portion, and has a refrigerant outlet port communicating
to a refrigerant outlet side space formed by both the side
walls (Claim 3).
[0019] With the above-mentioned configuration, the
first upper lid member having the refrigerant inlet port
and the second upper lid member having the refrigerant
outlet port can be joined to the first cutout portion and
the second cutout portion formed at both the longitudinal
ends of the cooling plate having a flat shape and including
the plurality of refrigerant passages. Further, the first up-
per lid member and the second upper lid member can be
formed of a common member.
[0020] In the present invention, it is preferred that the
first upper lid member and the second upper lid member
be each joined to a step portion formed at an opening
end of an upper part of the cooling plate, side wall step
portions formed at upper ends of both the side walls, and
end portions of both the side walls in the longitudinal di-
rection (Claim 4).
[0021] With the above-mentioned configuration, the
first upper lid member having the refrigerant inlet port
and the second upper lid member having the refrigerant
outlet port can be each joined to the step portion formed
at the opening end of the upper part of the cooling plate,
the side wall step portions formed at the upper ends of
both the side walls, and the end portions of both the side
walls in the longitudinal direction.
[0022] In addition, in the present invention, it is pre-
ferred that the cooling plate be formed of an aluminum
profile, and that the first upper lid member and the second
upper lid member be each formed of an aluminum mem-
ber, the first upper lid member and the second upper lid
member each being joined to the cooling plate by brazing
(Claim 5). Here, the term "aluminum" encompasses an
aluminum alloy.
[0023] With the above-mentioned configuration, the
cooling plate and the first upper lid member (including
the refrigerant inlet side lid half segment and the refrig-
erant outlet side lid half segment) can be integrally brazed
to each other, and the cooling plate and the second upper
lid member can be integrally brazed to each other.

Advantageous Effects of Invention

[0024] According to the present invention, with the
above-mentioned configuration, the following effects are
obtained.

(1) According to the invention of claim 1, the first
upper lid member, which has the refrigerant inlet port
and the refrigerant outlet port respectively commu-
nicating to the refrigerant inlet side and the refriger-
ant outlet side, is joined to the first cutout portion
formed at the one end of the cooling plate having a
flat shape, and the second upper lid member, which
forms the flow passage space causing the refrigerant
inlet side and the refrigerant outlet side to commu-
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nicate to each other, is joined to the second cutout
portion formed at the another end of the cooling plate.
Therefore, the number of components can be de-
creased, and the space can be reduced.
(2) According to the invention of claim 2, the refrig-
erant inlet side lid half segment and the refrigerant
outlet side lid half segment, which form the first upper
lid member, are each joined to the step portion
formed at the opening end of the upper part of the
cooling plate, the side wall step portions formed at
the upper ends of both the side walls, the partition
wall step portions formed at the upper ends of the
partition wall, and the end portions of both the side
walls on the one end side. Further, the second upper
lid member is joined to the step portion formed at the
opening end of the upper part of the cooling plate,
the side wall step portions formed at the upper ends
of both the side walls, and end portions of both the
side walls on the another end side. Therefore, in ad-
dition to the above-mentioned item (1), joining be-
tween the cooling plate and the first upper lid member
(refrigerant inlet side lid half segment and refrigerant
outlet side lid half segment), and joining between the
cooling plate and the second upper lid member can
be set easier and stronger.
(3) According to the invention of claim 3, the first
upper lid member having the refrigerant inlet port
and the second upper lid member having the refrig-
erant outlet port can be joined to the first cutout por-
tion and the second cutout portion formed at both
the longitudinal ends of the cooling plate having a
flat shape, and the first upper lid member and the
second upper lid member can be formed of a com-
mon member. Therefore, the number of components
can be decreased, and the space can be reduced.
(4) According to the invention of claim 4, the first and
second upper lid members are each joined to the
step portion formed at the opening end of the upper
part of the cooling plate, the side wall step portions
formed at the upper ends of both the side walls, and
the end portions of both the side walls in the longi-
tudinal direction. Therefore, in addition to the above-
mentioned item (3), the joining between the cooling
plate and the first upper lid member and the joining
between the cooling plate and the second upper lid
member can be set easier and stronger.
(5) According to the invention of claim 5, the cooling
plate and the first upper lid member (including the
refrigerant inlet side lid half segment and the refrig-
erant outlet side lid half segment) can be integrally
brazed to each other, and the cooling plate and the
second upper lid member can be integrally brazed
to each other. Therefore, in addition to the above-
mentioned items (1) to (4), the joining between the
cooling plate and the first upper lid member (includ-
ing the refrigerant inlet side lid half segment and the
refrigerant outlet side lid half segment) and the join-
ing between the cooling plate and the second upper

lid member can be set easier and stronger.

Brief Description of Drawings

[0025]

FIG. 1(a) is a perspective view for illustrating a cooler
according to a first embodiment of the present inven-
tion, with a partial cross section.
FIG. 1(b) is a sectional view taken along the line I-I
of FIG. 1(a).
FIG. 1(c) is a sectional view taken along the line II-
II of FIG. 1(a).
FIG. 2 is a schematic transverse sectional view for
illustrating main portions of the cooler according to
the first embodiment.
FIG. 3 is an exploded perspective view for illustrating
a cooling plate, and a refrigerant inlet side lid half
segment and a refrigerant outlet side lid half segment
which form a first upper lid member in the first em-
bodiment.
FIG. 4 is an exploded perspective view for illustrating
the cooling plate and a second upper lid member in
the first embodiment.
FIG. 5(a) is a plan view for illustrating a joint portion
between the cooling plate and the first upper lid mem-
ber in the first embodiment.
FIG. 5(b) is a side view for illustrating the joint portion
between the cooling plate and the first upper lid mem-
ber in the first embodiment.
FIG. 6(a) is a plan view for illustrating a joint portion
between the cooling plate and the second upper lid
member in the first embodiment.
FIG. 6(b) is a side view for illustrating the joint portion
between the cooling plate and the second upper lid
member in the first embodiment.
FIG. 7(a) is a perspective view for illustrating a cooler
according to a second embodiment of the present
invention, with a partial cross section.
FIG. 7 (b) is a sectional view taken along the line V-
V of FIG. 7(a).
FIG. 7(c) is a sectional view taken along the line VI-
VI of FIG. 7(a).
FIG. 8 is a schematic transverse sectional view for
illustrating main portions of the cooler according to
the second embodiment.
FIG. 9 is an exploded perspective view for illustrating
a cooling plate and a first upper lid member in the
second embodiment.
FIG. 10 is an exploded perspective view for illustrat-
ing the cooling plate and a second upper lid member
in the second embodiment.
FIG. 11(a) is a plan view for illustrating a joint portion
between the cooling plate and the first upper lid mem-
ber in the second embodiment.
FIG. 11(b) is a side view for illustrating the joint por-
tion between the cooling plate and the first upper lid
member in the second embodiment.
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FIG. 12(a) is a plan view for illustrating a joint portion
between the cooling plate and the second upper lid
member in the second embodiment.
FIG. 12(b) is a side view for illustrating the joint por-
tion between the cooling plate and the second upper
lid member in the second embodiment.
FIG. 13(a) is a schematic plan view for illustrating a
related-art cooler.
FIG. 13(b) is a sectional view taken along the line
III-III of FIG. 13(a).
FIG. 14(a) is a side view for illustrating the related-
art cooler.
FIG. 14(b) is a sectional view taken along the line
IV-IV of FIG. 14(a).

Description of Embodiments

[0026] Now, embodiments of the present invention are
described in detail with reference to the accompanying
drawings.
[0027] As illustrated in FIGS. 1, a cooler 1 according
to the present invention includes a cooling plate 10, a
first upper lid member 20, and a second upper lid 30. The
cooling plate 10 is arranged in a bottom portion of a bat-
tery 2 that is to be used as, for example, a power supply
for a motor configured to drive a vehicle. The first upper
lid member 20 is joined to a first cutout portion 11 formed
at one end of the cooling plate 10 in a longitudinal direc-
tion. The second upper lid member 30 is joined to a sec-
ond cutout portion 12 formed at another end of the cooling
plate 10 in the longitudinal direction.
[0028] The cooling plate 10 is formed of a flat extruded
profile made of aluminum or aluminum alloy (hereinafter
referred to as "aluminum") having a substantially rectan-
gular shape in plan view and including a plurality of re-
frigerant passages 14 partitioned by a plurality of partition
walls 13 parallel to each other along the longitudinal di-
rection. In this case, a partition wall 13A at the center is
formed so as to be thicker than other partition walls 13,
and the refrigerant passages 14 are divided into a refrig-
erant inlet side and a refrigerant outlet side with respect
to the partition wall 13A at the center.
[0029] Further, the first cutout portion 11 is formed at
one end of the cooling plate 10 in the longitudinal direc-
tion. The first cutout portion 11 is opened on an upper
side and at an end portion in the longitudinal direction
while leaving both side walls 10c and 10d in a width di-
rection and one partition wall, that is, the partition wall 13
A at the center.
[0030] In this case, as illustrated in FIG. 2, the first cut-
out portion 11 has a refrigerant inlet side space 15 and
a refrigerant outlet side space 16. The refrigerant inlet
side space 15 is formed by the partition wall 13A at the
center and one side wall 10c. The refrigerant outlet side
space 16 is formed by the partition wall 13A at the center
and another side wall 10d.
[0031] The first upper lid member 20 joined to the first
cutout portion 11 includes a refrigerant inlet side lid half

segment 21 and a refrigerant outlet side lid half segment
22. The refrigerant inlet side lid half segment 21 is joined
to the first cutout portion 11 so as to fill the refrigerant
inlet side space 15 of the first cutout portion 11. The re-
frigerant outlet side lid half segment 22 is joined to the
first cutout portion 11 so as to fill the refrigerant outlet
side space 16 of the first cutout portion 11.
[0032] The refrigerant inlet side lid half segment 21 and
the refrigerant outlet side lid half segment 22 are each
formed of an aluminum plate material including a hori-
zontal part 23 that fills an upper portion of the refrigerant
inlet side space 15 or the refrigerant outlet side space 16
and a vertical part 24 that fills an end portion in the lon-
gitudinal direction. In this case, the refrigerant inlet side
lid half segment 21 and the refrigerant outlet side lid half
segment 22 are each formed of a brazing sheet having
a brazing filler metal bonded thereto as a surface mate-
rial.
[0033] The horizontal part 23 of the refrigerant inlet
side lid half segment 21 has a refrigerant inlet port 25,
and a refrigerant inlet connection pipe 26 is joined to the
refrigerant inlet port 25. Further, the horizontal part 23 of
the refrigerant outlet side lid half segment 22 has a re-
frigerant outlet port 27, and a refrigerant outlet connection
pipe 28 is joined to the refrigerant outlet port 27.
[0034] As illustrated in FIG. 3, the refrigerant inlet side
lid half segment 21 and the refrigerant outlet side lid half
segment 22 described above are each joined by brazing
to a step portion 17a formed at an opening end of an
upper part 10a of the cooling plate 10, side wall step
portions 17b formed at upper ends of both the side walls
10c and 10d, partition wall step portions 17c formed at
upper ends of the partition wall 13A at the center, and
end portions of both the side walls 10c and 10d on the
one end side.
[0035] Meanwhile, the second cutout portion 12 is
formed at another end of the cooling plate 10 in the lon-
gitudinal direction. The second cutout portion 12 is
opened on an upper side and at an end portion in the
longitudinal direction while leaving both the side walls
10c and 10d in the width direction.
[0036] The second upper lid member 30 joined to the
second cutout potion 12 is formed of an aluminum plate
material including a horizontal part 31 that fills an upper
portion of both the side walls 10c and 10d and a vertical
part 32 that fills an end portion in the longitudinal direc-
tion. In this case, the second upper lid member 30 is
formed of a brazing sheet having a brazing filler metal
bonded thereto as a surface material.
[0037] As illustrated in FIG. 4, the second upper lid
member 30 is joined by brazing to a step portion 17a
formed at an opening end of the upper part 10a of the
cooling plate 10, side wall step portions 17b formed at
upper ends of both the side walls 10c and 10d, and end
portions of both the side walls 10c and 10d on the another
end side. When the second upper lid member 30 is joined
to the second cutout portion 12, a flow passage space
35 causing the refrigerant inlet side and the refrigerant
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outlet side to communicate to each other is formed be-
tween the second upper lid member 30 and the cooling
plate 10.
[0038] Flange portions 40 extend along the longitudi-
nal direction at both ends of the cooling plate 10 in the
width direction, and a mounting hole 41 in which a fixing
screw 50 can be inserted is formed at an appropriate
position of each of the flange portions 40. The fixing screw
50 to be inserted in the mounting hole 41 is inserted in a
mounting hole (not shown) formed in a bracket 3 sup-
porting the battery 2 through intermediation of a spacer
52, and a nut 51 is threadedly engaged with the fixing
screw 50. Thus, it is possible to arrange the cooler 1 in
the bottom portion of the battery 2.
[0039] In the above-mentioned embodiment, descrip-
tion is given of the case in which the first upper lid member
20 (refrigerant inlet side lid half segment 21 and refrig-
erant outlet side lid half segment 22) and the second
upper lid member 30 are each formed of a brazing sheet
having a brazing filler metal bonded thereto as a surface
material. However, it is not always required to have such
configuration. Instead of forming the first upper lid mem-
ber 20 (refrigerant inlet side lid half segment 21 and re-
frigerant outlet side lid half segment 22) and the second
upper lid member 30 through use of a brazing sheet, for
example, it may be possible to apply a brazing filler metal
to a surface of the cooling plate 10 and join the cooling
plate 10 by brazing to the first upper lid member 20 (re-
frigerant inlet side lid half segment 21 and refrigerant
outlet side lid half segment 22) and the second upper lid
member 30.
[0040] Further, as another brazing method, it may also
be possible to use high-frequency brazing using a fluo-
ride-based flux containing a powder brazing filler metal,
specifically, a powdery aluminum alloy brazing filler met-
al, which contains 27 mass% to 37 mass% of Cu, 5
mass% to 10 mass% of Si, and the balance of Al and
inevitable impurities, and 11 mass% or more of CsF as
a solid content.
[0041] With the cooler according to the first embodi-
ment having the above-mentioned configuration, the first
upper lid member 20, which has the refrigerant inlet port
25 and the refrigerant outlet port 27 respectively commu-
nicating to the refrigerant inlet side and the refrigerant
outlet side, is joined to the first cutout portion 11 formed
at one end of the cooling plate 10 having a flat shape,
and the second upper lid member 30, which forms the
flow passage space 35 causing the refrigerant inlet side
and the refrigerant outlet side to communicate to each
other, is joined by brazing to the second cutout portion
12 formed at another end of the cooling plate 10. There-
fore, as compared to the case in which the refrigerant
inlet connection pipe and the refrigerant outlet connection
pipe are joined through use of a joint member, the number
of components can be decreased, and the space can be
reduced.
[0042] Further, the refrigerant inlet side lid half seg-
ment 21 and the refrigerant outlet side lid half segment

22, which form the first upper lid member 20, are each
joined to the step portion 17a formed at the opening end
of the upper part of the cooling plate 10, the side wall
step portions 17b formed at the upper ends of both the
side walls 10c and 10d, the partition wall step portions
17c formed at the upper ends of the partition wall 13A,
and the end portions of both the side walls 10c and 10d
on the one end side, and the second upper lid member
30 is joined to the step portion 17a formed at the opening
end of the upper part 10a of the cooling plate 10, the side
wall step portions 17b formed at the upper ends of both
the side walls 10c and 10d, and end portions of both the
side walls on the another end side. Therefore, joining
between the cooling plate 10 and the first upper lid mem-
ber 20 (refrigerant inlet side lid half segment 21 and re-
frigerant outlet side lid half segment 22), and joining be-
tween the cooling plate 10 and the second upper lid mem-
ber 30 can be set easier and stronger.
[0043] In the first embodiment, the cooler of two-path
(U-turn) type refrigerant flow is described. However, the
present invention is also applicable to a cooler of one-
path (zero-turn) type refrigerant flow according to a sec-
ond embodiment of the present invention described be-
low.
[0044] As illustrated in FIGS. 7 and FIG. 8, the cooler
1 according to the second embodiment includes a first
cutout portion 11A, a second cut out portion 12A, a first
upper lid member 20A, and a second upper lid member
30A. The first cutout portion 11A is formed at one end of
the cooling plate 10 in the longitudinal direction and is
opened on an upper side and at an end portion in the
longitudinal direction while leaving both the side walls
10c and 10d in a width direction. The second cutout por-
tion 12A is formed at another end of the cooling plate 10
in the longitudinal direction and is opened on an upper
side and at an end portion in the longitudinal direction
while leaving both the side walls 10c and 10d in the width
direction. The first upper lid member 20A is joined to the
first cutout portion 11A and has a refrigerant inlet port
25A communicating to a refrigerant inlet side space 15A
formed by both the side walls 10c and 10d. The second
upper lid member 30A is joined to the second cutout por-
tion 12A and has a refrigerant outlet port 27A communi-
cating to a refrigerant outlet side space 16A formed by
both the side walls 10c and 10d.
[0045] The first upper lid member 20A is formed of an
aluminum plate material including the horizontal part 23
that fills an upper portion of the refrigerant inlet side space
15A and a vertical part 24 that fills the end portion in the
longitudinal direction. A projecting piece 23a having a
protruding arc shape, which extends outward, is formed
in a center portion on a distal end side of the horizontal
part 23 of the first upper lid member 20A. Further, the
refrigerant inlet port 25A is formed in the horizontal part
23, and the refrigerant inlet connection pipe 26 is joined
to the refrigerant inlet port 25A.
[0046] As illustrated in FIG. 9, the first upper lid mem-
ber 20A is joined by brazing to the step portion 17a and
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an arc-shaped partition wall step portion 17d formed at
an opening end of the upper part 10a of the cooling plate
10, the side wall step portions 17b formed at upper ends
of both the side walls 10c and 10d, and one end side end
potions of both the side walls 10c and 10d. In this case,
joining by brazing is performed under a state in which
the projecting piece 23a having a protruding arc shape
is engaged with the arc-shaped partition wall step portion
17d.
[0047] As described above, when brazing is performed
under a state in which the projecting piece 23a having a
protruding arc shape is engaged with the arc-shaped par-
tition wall step portion 17d, the first upper lid member
20A is positioned with respect to the first cutout portion
11A to perform brazing easily and securely.
[0048] Meanwhile, the second upper lid member 30A
joined to the second cutout portion 12A is formed of an
aluminum plate material including the horizontal part 31
that fills an upper portion of both the side walls 10c and
10d and the vertical part 32 that fills the end portion in
the longitudinal direction. A projecting piece 31a having
a protruding arc shape, which extends outward, is formed
in a center portion on a distal end side of the horizontal
part 31 of the second upper lid member 30A. Further, a
refrigerant outlet port 27A is formed in the horizontal part
31, and the refrigerant outlet connection pipe 28 is joined
to the refrigerant outlet port 27A.
[0049] As illustrated in FIG. 10, the second upper lid
member 30A is joined by brazing to the step portion 17a
and the arc-shaped partition wall step portion 17d formed
at an opening end of the upper part 10a of the cooling
plate 10, the side wall step portions 17b formed at upper
ends of both the side walls 10c and 10d, and another end
side end potions of both the side walls 10c and 10d. In
this case, joining by brazing is performed under a state
in which the projecting piece 31a having a protruding arc
shape is engaged with the arc-shaped partition wall step
portion 17d. Thus, in the same manner as in the case of
the first cutout portion 11A and the first upper lid member
20A, brazing of the second upper lid member 30A with
respect to the second cutout portion 12A can be per-
formed easily and securely.
[0050] The first upper lid member 20A and the second
upper lid member 30A formed as described above are
formed of an aluminum plate material having the same
shape.
[0051] In the second embodiment, other portions are
the same as those of the first embodiment. Therefore,
the same portions are denoted by the same reference
symbols, and description thereof is omitted.
[0052] With the cooler according to the second embod-
iment having the above-mentioned configuration, the first
upper lid member 20A having the refrigerant inlet port
25A and the second upper lid member 30A having the
refrigerant outlet port 27A are joined to the first cutout
portion 11A and the second cutout portion 12A formed
at both the ends of the cooling plate 10 having a flat shape
in the longitudinal direction, and the first upper lid member

20A and the second upper lid member 30A are formed
of the common aluminum plate material. Therefore, the
number of components can be decreased, and the space
can be reduced.
[0053] When the first upper lid member 20A and the
second upper lid member 30A are joined to the step por-
tion 17a and the arc-shaped partition wall step portion
17d formed at the opening end of the upper part 10a of
the cooling plate 10, the side wall step portions 17b
formed at upper ends of both the side walls 10c and 10d,
and the longitudinal ends of both the side walls 10c and
10d, joining between the cooling plate 10 and the first
upper lid member 20A and joining between the cooling
plate 10 and the second upper lid member 30A can fur-
ther be set easier and stronger.
[0054] In the above-mentioned embodiments, descrip-
tion is given of the case in which the cooler according to
the present invention is used for cooling heat generated
from the battery 2 to be used as a power supply for a
motor configured to drive a vehicle. However, the cooler
according to the present invention is not limited thereto,
and the present invention is also applicable to a cooler
configured to cool heat generated from a power device
such as an inverter or a semiconductor element.

Reference Signs List

[0055]

10 cooling plate
10a upper part
10b lower part
10c, 10d side wall
13, 13A partition wall
14 refrigerant passage
15, 15A refrigerant inlet side space
16, 16A refrigerant outlet side space
17a step portion
17b side wall step portion
17c partition wall step portion
17d arc-shaped partition wall step portion
20, 20A first upper lid member
21 refrigerant inlet side lid half segment
22 refrigerant outlet side lid half segment
25, 25A refrigerant inlet port
27, 27A refrigerant outlet port
30, 30A second upper lid member
35 flow passage space

Claims

1. A cooler, comprising:

a cooling plate having a flat shape and including
a plurality of refrigerant passages partitioned by
a plurality of partition walls parallel to each other
along a longitudinal direction;
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a first cutout portion, which is formed at one end
of the cooling plate in the longitudinal direction,
and is opened on an upper side and at an end
portion in the longitudinal direction while leaving
both side walls in a width direction and one of
the plurality of partition walls;
a second cutout portion, which is formed at an-
other end of the cooling plate in the longitudinal
direction, and is opened on the upper side and
at an end portion in the longitudinal direction
while leaving both the side walls in the width
direction;
a first upper lid member, which is joined to the
first cutout portion, and has a refrigerant inlet
port and a refrigerant outlet port respectively
communicating to a refrigerant inlet side and a
refrigerant outlet side partitioned by the one of
the plurality of partition walls; and
a second upper lid member, which is joined to
the second cutout portion, and forms, between
the second upper lid member and the second
cutout portion, a flow passage space causing
the refrigerant inlet side and the refrigerant outlet
side to communicate to each other.

2. A cooler according to claim 1,
wherein the first upper lid member includes a refrig-
erant inlet side lid half segment having the refrigerant
inlet port and a refrigerant outlet side lid half segment
having the refrigerant outlet port, the refrigerant inlet
side lid half segment and the refrigerant outlet side
lid half segment each being joined to a step portion
formed at an opening end of an upper part of the
cooling plate, side wall step portions formed at upper
ends of both the side walls, partition wall step por-
tions formed at upper ends of the partition wall, and
end portions of both the side walls on the one end
side, and
wherein the second upper lid member is joined to a
step portion formed at an opening end of the upper
part of the cooling plate, side wall step portions
formed at upper ends of both the side walls, and end
portions of both the side walls on the another end
side.

3. A cooler, comprising:

a cooling plate having a flat shape and including
a plurality of refrigerant passages partitioned by
a plurality of partition walls parallel to each other
along a longitudinal direction;
a first cutout portion, which is formed at one end
of the cooling plate in the longitudinal direction,
and is opened on an upper side and at an end
portion in the longitudinal direction while leaving
both side walls in a width direction;
a second cutout portion, which is formed at an-
other end of the cooling plate in the longitudinal

direction, and is opened on the upper side and
at an end portion in the longitudinal direction
while leaving both the side walls in the width
direction;
a first upper lid member, which is joined to the
first cutout portion, and has a refrigerant inlet
port communicating to a refrigerant inlet side
space formed by both the side walls; and
a second upper lid member, which is joined to
the second cutout portion, and has a refrigerant
outlet port communicating to a refrigerant outlet
side space formed by both the side walls.

4. A cooler according to claim 3, wherein the first upper
lid member and the second upper lid member are
each joined to a step portion formed at an opening
end of an upper part of the cooling plate, side wall
step portions formed at upper ends of both the side
walls, and end portions of both the side walls in the
longitudinal direction.

5. A cooler according to any one of claims 1 to 4, where-
in the cooling plate is formed of an aluminum profile,
and the first upper lid member and the second upper
lid member are each formed of an aluminum mem-
ber, the first upper lid member and the second upper
lid member each being joined to the cooling plate by
brazing.
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