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(54) BATTERY MODULE, BATTERY PACK AND VEHICLE HAVING SAME

(57) The present disclosure relates to a battery mod-
ule, and a battery pack and a vehicle including the same.
A battery module according to an embodiment of the
present disclosure includes a cartridge including an ac-
commodation space therein; a plurality of battery cells
placed in the accommodation space; and a cooling unit
configured to cool the battery cells, wherein the cooling
unit includes: a cooling fin making surface contact with
sides of the battery cells; a cooling plate placed below
the cooling fin; and a connection member placed be-
tween the cooling fin and the cooling plate and transfer-
ring heat from the cooling fin to the cooling plate.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a battery mod-
ule including a battery cell, and a battery pack and a
vehicle including the same, and more particularly, to a
battery module capable of cooling a battery cell, and a
battery pack and a vehicle including the same.
[0002] The present application claims priority to Kore-
an Patent Application No. 10-2016-0020741 filed on Feb-
ruary 22, 2016 in the Republic of Korea, the disclosure
of which is incorporated herein by reference.

BACKGROUND ART

[0003] Secondary batteries are highly applicable to
various product groups and have electrical characteris-
tics with high energy density. Such secondary batteries
are applied not only to portable electronic devices but
also to electric or hybrid vehicles driven by electrical driv-
ing sources, power storage devices, etc.
[0004] The use of secondary batteries can markedly
reduce the consumption of fossil fuels, and in addition to
this primary merit, secondary batteries do not generate
any byproducts caused by energy consumption, thereby
receiving much attention as a new energy source for im-
proving environment friendliness and energy efficiency.
[0005] Battery packs applied to electric vehicles or the
like have a structure in which a plurality of battery mod-
ules including a plurality of battery cells are connected
to each other for high output power. In addition, each
battery cell is an electrode assembly that can be repeat-
edly charged and discharged by electrochemical reaction
between components including positive and negative
electrode collectors, a separator, an active material, an
electrolyte, etc.
[0006] In recent years, along with the increasing need
for a large-capacity structure applicable as an energy
storage device as well, there is increasing demand for
battery packs having a multi-module structure formed by
a plurality of battery modules in which a plurality of sec-
ondary batteries are connected in series and/or parallel.
[0007] Since battery packs having a multi-module
structure are manufactured in such a manner that a plu-
rality of secondary batteries are densely packed in a nar-
row space, it is important to easily discharge heat gen-
erated from each secondary battery. During the charging
or discharging operation of a secondary cell battery, heat
is generated as a result of electrochemical reaction. If
heat is not efficiently dissipated from a battery module
during charging and discharging operations, heat may
accumulate. In addition, the battery module may deteri-
orate and in some cases may catch on fire or explode.
[0008] Therefore, a high-power, high-capacity battery
module and a battery pack including the battery module
must have a cooling device so as to cool battery cells
included therein.

[0009] In general, there are two typical types of cooling
devices: an air cooling type and a water cooling type.
Due to problems such as a short circuit or making a sec-
ondary battery watertight, the air cooling type is more
widely used than the water cooling type.
[0010] The power that can be produced by a single
secondary battery cell is not so high, and thus in general
a necessary number of battery cells are stacked and
packaged in a module case of a commercial battery mod-
ule. In addition, a plurality of cooling fins corresponding
to the area of the battery cells are inserted as heat-dis-
sipating members between the battery cells so as to dis-
sipate heat generated while electricity is generated from
each battery cell and thus to maintain a proper secondary
battery temperature. The cooling fins absorbing heat
from each battery cell are connected to a single cooling
plate and transfer heat to the cooling plate. The cooling
plate transfers heat received from the cooling fins to a
heat sink, and the heat sink is cooled by cooling water
or cooling air.
[0011] However, it is difficult to fully bring contact por-
tions of the cooling fins and the cooling plate into tight
contact with each other as a whole because of their
shapes, and thus the heat conduction efficiency thereof
decreases. If the efficiency of heat conduction between
the cooling fins and the cooling plate decreases, there
arise a problem in that the battery cells are not effectively
cooled.

DISCLOSURE

Technical Problem

[0012] The present disclosure is to provide a battery
module capable of improving the cooling efficiency of a
battery cell, and a battery pack and a vehicle including
the same.
[0013] In addition, the present disclosure is to provide
a battery module capable of maintaining a uniform tem-
perature across regions of a battery cell when cooling
the battery cell, and a battery pack and a vehicle including
the same.
[0014] The present disclosure is not limited thereto,
and other objects not mentioned above may be clearly
understood by those of ordinary skill in the art from the
following description.

Technical Solution

[0015] The present disclosure provides a battery mod-
ule including a plurality of battery cells.
[0016] According to an embodiment of the present dis-
closure, a battery module may include: a cartridge includ-
ing an accommodation space therein; a plurality of bat-
tery cells placed in the accommodation space; and a cool-
ing unit configured to cool the battery cells, wherein the
cooling unit may include: a cooling fin making surface
contact with sides of the battery cells; a cooling plate
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placed below the cooling fin; and a connection member
placed between the cooling fin and the cooling plate and
transferring heat from the cooling fin to the cooling plate.
[0017] According to an embodiment of the present dis-
closure, the connection member may include a thermal
conductive sheet.
[0018] According to an embodiment of the present dis-
closure, the cooling fin may include a bent fin portion that
is bent in a direction toward the battery cells, the cooling
plate may include a bent plate portion located below the
bent fin portion, and the connection member may include
a bent connection portion located between the bent fin
portion and the bent plate portion.
[0019] According to an embodiment of the present dis-
closure, a surface of the bent fin portion may be in contact
with the cartridge.
[0020] According to an embodiment of the present dis-
closure, the bent fin portion, the bent plate portion, and
the bent connection portion may have shapes corre-
sponding to each other.
[0021] According to an embodiment of the present dis-
closure, a portion of the cartridge making contact with
the bent fin portion may have a shape corresponding to
the bent fin portion.
[0022] According to an embodiment of the present dis-
closure, the connection member may be coupled to the
cooling fin and the cooling plate by a thermal fusing meth-
od.
[0023] According to an embodiment of the present dis-
closure, the battery module may further include a heat
exchange unit placed below the cooling plate and capa-
ble of exchanging heat with the cooling plate.
[0024] According to an embodiment of the present dis-
closure, the heat exchange unit may include: a heat ex-
change chamber configured to exchange heat with the
cooling plate by using a cooling fluid introduced from out-
side of the heat exchange chamber; a supply pipe con-
figured to supply the cooling fluid to the heat exchange
chamber; and a discharge pipe configured to discharge
the cooling fluid outward from the heat exchange cham-
ber.
[0025] The present disclosure may provide a battery
pack including the battery module.
[0026] The present disclosure may provide a vehicle
including the battery pack.

Advantageous Effects

[0027] According to an embodiment of the present dis-
closure, the cooling efficiency of the battery cells may be
improved by bonding the cooling fin and the cooling plate
to each other using the thermal conductive sheet.
[0028] In addition, according to an embodiment of the
present disclosure, the efficiency of heat conduction from
the cooling fin to the cooling plate may be improved by
bring the cooling fin into contact with the cooling plate
using the thermal conductive sheet.
[0029] The effects of the present disclosure are not

limited to the above-mentioned effects, and other effects
not mentioned above may be clearly understood by those
of ordinary skill in the art from the present specification
and the accompanying drawings.

DESCRIPTION OF DRAWINGS

[0030]

FIG. 1 is an exploded perspective view illustrating a
configuration of a battery cell according to an em-
bodiment of the present disclosure.
FIG. 2 is a perspective view illustrating the battery
cell according to an embodiment of the present dis-
closure.
FIG. 3 is a perspective view illustrating a battery mod-
ule according to an embodiment of the present dis-
closure.
FIG. 4 is a perspective view illustrating a state in
which a plurality of cartridges illustrated in FIG. 3 are
stacked.
FIG. 5 is a front view of FIG. 3.
FIG. 6 is a cross-sectional view illustrating the battery
module according to an embodiment of the present
disclosure.
FIG. 7 is an enlarged view illustrating a region B of
FIG. 6.
FIG. 8 is a perspective view illustrating a heat ex-
change unit of FIG. 3.

BEST MODE

[0031] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the ac-
companying drawings. The embodiments of the present
disclosure may be modified in various forms, and the
scope of the present disclosure should not be construed
as being limited to the embodiments described below.
These embodiments are provided to more fully explain
the present disclosure to those of ordinary skill in the art.
Thus, in the drawings, the shapes of some elements may
be exaggerated for clearer explanation and emphasis.
In addition, it should be understood that the terms used
in the specification and the appended claims should not
be construed as limited to general and dictionary mean-
ings, but interpreted based on the meanings and con-
cepts corresponding to technical aspects of the present
disclosure on the basis of the principle that the inventor
is allowed to define terms appropriately for the best ex-
planation.
[0032] Before describing a battery module 10 of the
present disclosure, a plurality of battery cells 100 includ-
ed in the battery module 10 will be described first. In an
embodiment of the present disclosure, a pouch-type bat-
tery cell 100 will be described as an example of second-
ary battery cells. FIG. 1 is an exploded perspective view
illustrating a configuration of a battery cell according to
an embodiment of the present disclosure, and FIG. 2 is
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a perspective view illustrating the battery cell according
to an embodiment of the present disclosure. Referring to
FIGS. 1 and 2, the battery cell includes a pouch case
110, an electrode assembly 130, an electrode tab 150,
and an electrode lead 170.
[0033] The pouch case 110 has an inner space. The
electrode assembly 130 and an electrolyte to be de-
scribed later are placed inside the pouch case 110. A
central region of the pouch case 110 protrudes in upward
and downward directions. The pouch case 110 includes
an upper case 111 and a lower case 113.
[0034] The upper case 111 and the lower case 113 are
combined with each other to form the inner space. A cen-
tral region of the upper case 111 has a concave shape
protruding upward. The lower case 113 is placed under
the upper case 111. A central region of the lower case
113 has a concave shape protruding downward. Alter-
natively, the inner space of the pouch case 110 may be
formed in only one of the upper case 111 and the lower
case 113.
[0035] The upper case 111 and the lower case 113
have sealing portions S, respectively. The sealing portion
S of the upper case 111 and the sealing portion S of the
lower case 113 may be provided in a mutually-facing
manner. The sealing portion S of the upper case 111 and
the sealing portion S of the lower case 113 may be bond-
ed to each other by thermally fusing inner adhesive layers
provided on inner sides of the sealing portions S to each
other. The inner space may be sealed by bonding the
sealing portions S to each other.
[0036] The electrolyte and the electrode assembly 130
are accommodated in the inner space of the pouch case
110. The pouch case 110 may include an outer insulating
layer, a metal layer, and an inner adhesive layer. The
outer insulating layer may prevent permeation of external
moisture, gas, or the like. The metal layer may improve
the mechanical strength of the pouch case 110. The met-
al layer may be formed of aluminum. Alternatively, the
metal layer may be formed of any one selected from an
alloy of iron; carbon; chromium; an alloy of manganese;
iron; nickel; an alloy of nickel; aluminum; and an equiv-
alent thereof. If the metal layer is formed of a material
containing iron, mechanical strength may be increased.
If the metal layer is formed of an aluminum material, duc-
tility may be high. As a preferred embodiment of the metal
layer, an aluminum layer may be provided. The outer
insulating layer and the inner adhesive layer may be
formed of polymer materials.
[0037] The electrode assembly 130 includes a positive
electrode plate, a negative electrode plate, and a sepa-
rator. The electrode assembly 130 may be provided in
such a manner that at least one positive electrode plate
and at least one negative electrode plate are arranged
with a separator being disposed therebetween. The elec-
trode assembly 130 may be provided in such a manner
that a plurality of positive electrode plates and a plurality
of negative electrode plates are alternately stacked. Al-
ternatively, the electrode assembly 130 may be provided

in such a manner that one positive electrode plate and
one negative electrode plate are wound.
[0038] Each of the electrode plates of the electrode
assembly 130 includes a current collector and an active
material slurry applied to one or both sides of the current
collector. The active material slurry may be formed by
agitating a granular active material, an auxiliary conduc-
tor, and a binder in a state in which a solvent such as a
plasticizer is added thereto. Each of the electrode plates
may include a non-coated portion that is a region to which
the active material slurry is not applied. The electrode
tab 150 corresponding to each electrode plate may be
formed on the non-coated portion.
[0039] The electrode tab 150 extends from the elec-
trode assembly 130 in a protruding shape. The electrode
tab 150 includes a positive electrode tab 151 and a neg-
ative electrode tab 153. The positive electrode tab 151
may extend from the non-coated portion of the positive
electrode plate, and the negative electrode tab 153 may
extend from the non-coated portion of the negative elec-
trode plate.
[0040] One positive electrode tab 151 and one nega-
tive electrode tab 153 may be provided on the battery
cell 100. Alternatively, a plurality of positive electrode
tabs 151 and a plurality of negative electrode tabs 153
may be provided. For example, if the electrode assembly
130 of the battery cell 100 includes only one positive elec-
trode plate and one negative electrode plate, one positive
electrode tab 151 and one negative electrode tab 153
may be provided. Alternatively, a plurality of positive elec-
trode tabs 151 and a plurality of negative electrode tabs
153 may be provided. If the electrode assembly 130 in-
cludes a plurality of positive electrode plates and a plu-
rality of negative electrode plates, a plurality of positive
electrode tabs 151 and a plurality of negative electrode
tabs 153 may also be included in the electrode assembly
130 such that each electrode plate may be provided with
an electrode tab 150.
[0041] The electrode lead 170 may electrically connect
the battery cell 100 to other external devices. The elec-
trode lead 170 may include a positive electrode lead 171
and a negative electrode lead 173. The electrode lead
170 may extend from the inside to the outside of the
pouch case 110. A portion of the electrode lead 170 may
be interposed between the sealing portions S. The elec-
trode lead 170 is connected to the electrode tab 150.
[0042] Hereinafter, a battery module 10 will be de-
scribed according to an embodiment of the present dis-
closure. FIG. 3 is a perspective view illustrating a battery
module according to an embodiment of the present dis-
closure, FIG. 4 is a perspective view illustrating a stacked
state of a plurality of cartridges illustrated FIG. 3, and
FIG. 5 is a front view of FIG. 3. Referring to FIGS. 3 to
5, the battery module 10 includes a plurality of battery
cells 100. The battery module 10 includes the battery
cells 100, a case 200, the cartridges 300, a cooling unit
400, and a heat exchange unit 500.
[0043] The battery module 10 is formed by stacking
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the cartridges 300 in which the plurality of battery cells
100 are accommodated. Hereinafter, a direction in which
the plurality of battery cells 100 are stacked is referred
to as a first direction 12, a direction perpendicular to the
first direction 12 when viewed from above is referred to
as a second direction 14, and a direction perpendicular
to both the first direction 12 and the second direction 14
is referred to as a third direction 16.
[0044] The installed battery cells 100 are the same as
the above-described battery cell 100.
[0045] The case 200 has an inner space. The plurality
of cartridges 300 are placed in the inner space of the
case 200. The case 200 has a substantially rectangular
parallelepiped shape. The case 200 may protect the bat-
tery cells 100 disposed therein from external impact.
[0046] Each of the cartridges 300 has an accommo-
dation space therein. A plurality of battery cells 100 are
placed in the accommodation space. In the embodiment
of the present disclosure, two battery cells 100 may be
accommodated in the accommodation space. Alterna-
tively, three or more battery cells 100 may be accommo-
dated in the accommodation space.
[0047] The cartridges 300 may have a rectangular
shape when viewed in the first direction 12. The cartridg-
es 300 may be provided in the form of a frame having a
space therein. The cartridges 300 may support the bat-
tery cells 100 on both sides in the second direction 14.
[0048] A plurality of cartridges 300 may be provided.
The plurality of cartridges 300 are stacked in the first
direction 12. The plurality of cartridges 300 may be placed
in the inner space of the case 200.
[0049] FIG. 6 is a cross-sectional view illustrating the
battery module according to an embodiment of the
present disclosure, and FIG. 7 is an enlarged view illus-
trating a region B of FIG. 6. Referring to FIGS. 6 to 7, the
cooling unit 400 may cool the battery cells 100. The cool-
ing unit 400 is in contact with the battery cells 100 and
may cool the battery cells 100 in such a manner that heat
from the battery cells 100 are sequentially transferred to
a cooling fin 410, a connection member 450, and a cool-
ing plate 430.
[0050] The cooling unit 400 includes the cooling fin
410, the cooling plate 430, and the connection member
450.
[0051] The cooling fin 410 transfers heat from a battery
cell 100 to the connection member 450. The cooling fin
410 is in contact with a side of the battery cell 100. The
cooling fin 410 and the battery cell 100 are in surface
contact with each other. A plurality of cooling fins 410 are
provided. The plurality of battery cells 100 and the plu-
rality of cooling fins 410 are arranged in the first direction
12 in the order of a cooling fin 410, a battery cell 100, a
battery cell 100, and a cooling fin 410, and arrangement
in this order is repeated in the first direction 12. The cool-
ing fins 410 may be formed of a metallic material. For
example, the cooling fins 410 may be formed of an alu-
minum material. Alternatively, the cooling fins 410 may
be formed of another metallic material having high ther-

mal conductivity.
[0052] The cartridges 300 are placed on upper surfac-
es of the cooling fins 410 in the second direction 14. Sur-
faces of each of the cooling fins 410 may be in contact
with the cartridges 300.
[0053] Each of the cooling fins 410 includes a bent fin
portion 411. Herein, as shown in FIG. 6, the bent fin por-
tion 411 is defined as the remaining portion of each of
the cooling fins 410 except a vertical portion in the third
direction 16 and a horizontal portion in the first direction
12, and the bent fin portion 411 has a shape bent toward
a battery cell 100.
[0054] The bent fin portions 411 may be bent toward
the battery cells 100. For example, the bent fin portions
411 may be bent in directions toward the battery cells
100 as shown in FIG. 7. The bent directions of the bent
fin portions 411 are inclined downward in the third direc-
tion 16. Surfaces of the fin bent portions are in contact
with the cartridges 300. The bent fin portions 411 are
located under the cartridges 300 in the third direction 16.
Portions of the cartridges 300 making contact with the
bent fin portions 411 may have a shape corresponding
to the bent fin portions 411.
[0055] The cooling plate 430 may transfer heat from
the battery cells 100 to the outside or the heat exchange
unit 500. The cooling plate 430 is placed under the cool-
ing fins 410. The cooling plate 430 may make contact
with the plurality of cooling fins 410 via the connection
member 450 (described later). For example, the cooling
plate 430 may be formed of an aluminum material. Alter-
natively, the cooling plate 430 may be formed of another
metallic material having high thermal conductivity.
[0056] The cooling plate 430 includes a bent plate por-
tion 431. Herein, as shown in FIG. 6, the bent plate portion
431 is defined as the remaining portion of the cooling
plate 430 except a horizontal portion in the first direction
12, and the bent plate portion 431 has a shape extending
from the horizontal portion of the cooling plate 430 and
bent upward in the third direction 16.
[0057] The bent plate portion 431 is in contact with the
bent fin portions 411. The bent direction of the bent plate
portion 431 is inclined upward toward the third direction
16 from the horizontal portion of the cooling plate 430 in
the first direction 12. A surface of the bent plate portion
431 is in contact with a bent connection portion 451 (de-
scribed later). The other side of the bent plate portion
431 may be in contact with a heat exchange chamber
530 of the heat exchange unit 500 or may be exposed
to the outside. The bent plate portion 431 is located under
the bent fin portions 411 in the third direction 16. Bent
plate portions 431 corresponding to the number of the
bent fin portions 411 are provided.
[0058] Referring to FIG. 7, the number of the bent plate
portions 431 corresponds to the number of the bent fin
portions 411. Referring to the single cartridge 300 shown
in FIG. 7 as a reference, one cartridge 300 includes two
battery cells 100. Cooling fins 410 are placed on both
sides of each of the battery cells 100 in the first direction
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12. Each of the cooling fins 410 includes the bent fin
portion 411 which is bent downward in the third direction
16. The bent plate portions 431 are respectively located
under the bent fin portions 411 in the third direction 16.
Portions of the cooling plate 430 located between the
bent plate portions 431 have a flat shape as a whole.
Referring to FIG. 7, the cooling plate 430 located below
one cartridge 300 in the third direction 16 has a flat center
portion and bent plate portions 431 on both sides in the
first direction 12. In addition, the cartridge 300 located
above the cooling plate 430 in the third direction 16 has
the same structure and forms an accommodation space.
[0059] Lateral portions of battery cells 100 may be ac-
commodated in the accommodation space. As shown in
FIG. 7, the lateral portions of the battery cells 100 are
portions protruding in the second direction 14 and be-
coming sharper in a triangular shape in a downward di-
rection, and the lateral portions are accommodated in
the accommodation space.
[0060] According to the above-described structure of
the battery cells 100, the accommodation spaces of the
cartridges 300 are also bent on both lateral sides thereof.
In addition, the cooling fins 410 and the cooling plate 430
having shapes corresponding to the cartridges 300 have
the same shape. Therefore, when the cooling fins 410
and the cooling plate 430 formed of metallic materials
are brought into direct contact with each other and cou-
pled to each other, gaps are inevitably formed between
the cooling fins 410 and the cooling plate 430 because
of the bent shapes thereof. However, the present disclo-
sure solves this problem by providing the connection
member 450 between the cooling fins 410 and the cooling
plate 430.
[0061] The connection member 450 transfers heat
from the cooling fins 410 to the cooling plate 430. The
connection member 450 is placed between the cooling
fins 410 and the cooling plate 430. A surface of the con-
nection member 450 is in contact with the cooling fins
410, and the other surface of the connection member
450 is in contact with the cooling plate 430. The connec-
tion member 450 may be provided as a material having
high thermal conductivity. For example, the connection
member 450 may be provided as a thermal conductive
sheet. In an embodiment, the connection member 450
may be provided as a thermal adhesive sheet. The ther-
mal adhesive sheet has adhesiveness and thus may be
brought into tight contact with surfaces of the cooling fins
410 and the cooling plate 430 as a whole. The thermal
adhesive sheet may be a known sheet having high ther-
mal conductivity. For example, the thermal adhesive
sheet may be a known thermal bonding sheet having
high thermal conductivity. The connection member 450
may be coupled to the cooling fins 410 and the cooling
plate 430 by a thermal fusing method. The connection
member 450 may be provided as a thermal adhesive
sheet having a thin thickness, and surfaces of the con-
nection member 450 making contact with the cooling fins
410 and the cooling plate 430 may be treated by a thermal

fusing method such that any gap may not remain between
the cooling fins 410 and the cooling plate 450. In addition,
the connection member 450 may be provided as a ma-
terial having high thermal conductivity and may transfer
heat from the cooling fins 410 to the cooling plate 450.
[0062] The connection member 450 includes the bent
connection portion 451. Herein, the bent connection por-
tion 451 of the connection member 450 is defined as a
portion having a bent shape and extending upward in the
third direction 16 from a horizontal portion of the connec-
tion member 450 in the first direction 12.
[0063] The bent connection portion 451 is located be-
tween the bent fin portions 411 and the bent plate portions
431. The bent plate portions 431, the bent connection
portion 451, the bent fin portions 411, and the cartridges
300 may be provided in a sequentially stacked manner
in the third direction 16. The bent connection portion 451
has a shape bent downward in the third direction 16. The
bent connection portion 451 may have a shape corre-
sponding to the bent fin portions 411 and the bent plate
portions 431. A plurality of bent connection portions 451
may be provided. The number of the bent connection
portions 451 may correspond to the number of the bent
fin portions 411 and the number of the bent plate portions
431.
[0064] The heat exchange unit 500 may exchange heat
with the cooling plate 430. The heat exchange unit 500
is placed below the cooling plate 430. The heat exchange
unit 500 may exchange heat with the cooling plate 430
by using a cooling fluid contained therein. The heat ex-
change unit 500 may cool the cooling plate 430 by ex-
changing heat with the cooling plate 430. For example,
the cooling fluid may be cooling water. Alternatively, the
cooling fluid may be gas. For example, the gas may be
air or helium gas.
[0065] The heat exchange unit 500 includes a supply
pipe 510, the heat exchange chamber 530, and a dis-
charge pipe 550. The supply pipe 510, the heat exchange
chamber 530, and the discharge pipe 550 are arranged
side by side in the second direction 14.
[0066] The supply pipe 510 receives the cooling fluid
from outside and supplies the cooling fluid to the heat
exchange chamber 530. The supply pipe 510 is coupled
to a side of the heat exchange chamber 530. The supply
pipe 510 may have a circular cross-sectional shape.
[0067] The heat exchange chamber 530 is placed be-
low the cooling plate 430. The heat exchange chamber
530 has an inner space to contain the cooling fluid. The
heat exchange unit 530 may cool the cooling plate 430
by using the cooling fluid contained therein. The heat
exchange chamber 530 may have a rectangular paral-
lelepiped shape as a whole. The heat exchange chamber
530 making contact with the cooling plate 430 may have
a cross-sectional area equal to or greater than that of the
cooling plate 430.
[0068] The discharge pipe 550 discharges the cooling
fluid to the outside from the heat exchange chamber 530.
The discharge pipe 550 is coupled to a side of the heat
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exchange chamber 530. The discharge pipe 550 may
have a circular cross-sectional shape. Based on the heat
exchange chamber 530, the discharge pipe 550 may be
coupled to a side opposite the side to which the supply
pipe 510 is coupled.
[0069] In the above-described example, the battery
module 10 includes the heat exchange unit 500. Unlike
this, the cooling plate 430 may be exposed to the outside.
In this case, the cooling plate 430 may perform cooling
by an air cooling method.
[0070] In the above-described example, one connec-
tion member 450 is provided between the cooling fins
410 and the cooling plate 430. However, a plurality of
thermal conductive sheets may be provided between the
cooling fins 410 and the cooling plate 430.
[0071] A battery pack of the present disclosure in-
cludes at least one such battery module 10 as described
above. The battery pack may further include, in addition
to the battery module 10, a case configured to accom-
modate the battery module 10 and other various devices
configured to control charging and discharging opera-
tions of the battery module 10. For example, the battery
pack may further include a battery management system
(BMS), a current sensor, a fuse, or the like.
[0072] A battery pack including a plurality of battery
modules 10 of the present disclosure may be applied to
a vehicle such as an electric vehicle or a hybrid vehicle.
A vehicle of the present disclosure may include a battery
pack of the present disclosure, and the battery module
10 of the present disclosure may be included in the bat-
tery pack.
[0073] Hereinafter, effects of the present disclosure
will be described. According to an embodiment of the
present disclosure, the connection member 450 is pro-
vided between the cooling fins 410 and the cooling plate
430. Although the cooling fins 410 and the cooling plate
430 are brought into direct contact with each other, per-
fect surface-to-surface contact is not made because of
bent shapes, and thus gaps are formed therebetween.
The gaps decrease the efficiency of heat transfer from
the cooling fins 410 to the cooling plate 430 and the ef-
ficiency cooling of the battery cells 100. However, ac-
cording to the present disclosure, a thermal conductive
sheet having high thermal conductivity may be provided
to effectively transfer heat from the cooling fins 410 to
the cooling plate 430. In addition, the thermal conductive
sheet is coupled to the cooling fins 410 and the cooling
plate 430 by a thermal fusing method. Therefore, any
gap may not remain between the cooling fins 410, the
thermal conductive sheet, and the cooling plate 430.
Since gaps do not remain between the cooling fins 410,
the thermal conductive sheet, and the cooling plate 430,
heat of the battery cells 100 may be effectively trans-
ferred. In addition, the cooling efficiency of the battery
cells 100 may be improved.
[0074] The foregoing detailed description illustrates
examples of the present disclosure. In addition, the fore-
going is intended to illustrate and explain preferred em-

bodiments of the present disclosure, and the present dis-
closure may be used in various other combinations, mod-
ifications, and environments. That is, changes or correc-
tions may be made within the scope of the inventive con-
cept disclosed in the present specification, a range equiv-
alent to the foregoing description, and/or the range of
technology or knowledge of the related art. The foregoing
embodiments are for illustrating the best mode for imple-
menting the technical idea of the present disclosure, and
various modifications may be made therein according to
specific application fields and uses of the present disclo-
sure. Therefore, the foregoing detailed description of the
present disclosure is not intended to limit the inventive
concept to the disclosed embodiments. It is also to be
understood that the appended claims are intended to
cover further embodiments.

Claims

1. A battery module comprising:

a cartridge comprising an accommodation
space therein;
a plurality of battery cells placed in the accom-
modation space; and
a cooling unit configured to cool the battery cells,
wherein the cooling unit comprises:

a cooling fin making surface contact with
sides of the battery cells;
a cooling plate placed below the cooling fin;
and
a connection member placed between the
cooling fin and the cooling plate and trans-
ferring heat from the cooling fin to the cool-
ing plate.

2. The battery module of claim 1, wherein the connec-
tion member is provided as a thermal conductive
sheet.

3. The battery module of claim 2, wherein the cooling
fin comprises a bent fin portion that is bent in a di-
rection toward the battery cells,
the cooling plate comprises a bent plate portion lo-
cated below the bent fin portion, and
the connection member comprises a bent connec-
tion portion located between the bent fin portion and
the bent plate portion.

4. The battery module of claim 3, wherein a surface of
the bent fin portion is in contact with the cartridge.

5. The battery module of claim 3, wherein the bent fin
portion, the bent plate portion, and the bent connec-
tion portion have shapes corresponding to each oth-
er.
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6. The battery module of claim 5, wherein a portion of
the cartridge making contact with the bent fin portion
has a shape corresponding to the bent fin portion.

7. The battery module of claim 2, wherein the connec-
tion member is coupled to the cooling fin and the
cooling plate by a thermal fusing method.

8. The battery module of claim 3, further comprising a
heat exchange unit placed below the cooling plate
and capable of exchanging heat with the cooling
plate.

9. The battery module of claim 8, wherein the heat ex-
change unit comprises:

a heat exchange chamber configured to ex-
change heat with the cooling plate by using a
cooling fluid introduced from outside of the heat
exchange chamber;
a supply pipe configured to supply the cooling
fluid to the heat exchange chamber; and
a discharge pipe configured to discharge the
cooling fluid outward from the heat exchange
chamber.

10. A battery pack comprising the battery module of any
one of claims 1 to 9.

11. A vehicle comprising the battery pack of claim 10.
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