TI TLE G | NVENTI O\ BATTERY PACK

TECHN CAL FI ELD

[0001] The present disclosure relates to a battery pack, and nore

particularly, to a battery pack that is provided to be cool abl e.

BACKGROUND

[0002] To ensure the performance and stability of a battery pack
mounted on an electric vehicle or the like, it is required to
effectively cool conponents of the battery pack. For exanple, to
i npl erent hi gh-speed driving of the el ectric vehicle equi pped with
the battery pack, since a large anount of current is required as
conpared to normal driving conditions, heat generation of the
battery pack al so greatly increases, and thus it is essential to
effectively cool the battery pack.

[0003] To effectively cool the above-described battery pack,
according to the related art, an i nmersi on cooling nmethod i s used
in which a cooling fluid having electrical insulationis directly
brought into contact with an el ectrode assenbly provided in the
battery pack. In nore detail, the battery pack includes a
plurality of battery nodules, and imrersion cooling is perforned
by supplying the cooling fluid to each battery nodul e.

[0004] However, according to the related art, to inplenent the
I mrersion cooling, each battery nodul e requires an airtight case
and conponents required for the immrersion cooling. Thus,
manuf acturing costs of the battery pack in which the inmrersion
cooling may be perforned increases, and the size of the battery

pack al so increases.



SUMVARY
[0005] The present disclosure has been made to sol ve the above-
menti oned problens occurring in the prior art while advantages
achieved by the prior art are maintai ned intact.
[0006] An aspect of the present disclosure provides a battery
pack having a novel structure, which may inplenment i mrersion
cooling without configuring a plurality of battery nodul es.
[0007] The technical problens to be solved by the present
disclosure are not limted to the aforenentioned problens, and
any ot her technical problens not nentioned herein will be clearly
understood fromthe fol | owi ng description by those skilled in the
art to which the present disclosure pertains.
[0008] According to an aspect of the present disclosure, a
battery pack includes a lamnate including a plurality of
el ectrode assenbl i es each having a structure i n which an el ectrode
and a separation nmenbrane are alternately arranged, the plurality
of electrode assenblies being lamnated in a first direction, an
accomodat i on nenber having an inner space in which the |am nate
is accommodated and including an inlet provided on one side
thereof, through which a cooling fluid is introduced, and an
out| et provi ded on anot her si de thereof, through which the cooling
fluid is discharged, the another side opposing the one side in a
second direction crossing the first direction and a distribution
nenber that is spaced from the lamnate in a third direction
crossing the first direction and the second directi on and changes
a flow direction of the cooling fluid, wherein the distribution
nmenber has a shape extending in the one direction.
[0009] The acconmmodati on nenber nmay have an open upper area, the

battery pack nmay further include an upper cover that is coupled
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to the accommodation nenber and covers the upper area, and the
di stribution nenber nay incl ude an upper distribution nmenber fixed
to a lower surface of the upper cover and protrudi ng dowward
towards the | am nate.

[0010] The acconmodati on nenber nay have an open | ower area, the
battery pack may further include a | ower cover that is coupled to
the accommodation menber and covers the lower area, and the
di stribution nenber may include a | ower distribution menber fixed
to an upper surface of the lower cover and protrudi ng upward
towards the | am nate.

[0011] The distribution nenber nay be provided as a plurality of
distribution nmenbers, and the plurality of distribution menbers
may be spaced apart fromeach other in the second direction.
[0012] 1In a second direction-third direction cross-section, the
di stribution nmenber may have a triangul ar shape.

[0013] In a second direction-third direction cross-section, the
di stribution nenber may have a quadrangul ar shape.

[0014] 1In a second direction-third direction cross-section, the
distribution nenber nay have a shape in which a width in the
second direction decreases in a direction towards the | am nate.
[0015] 1In a second direction-third direction cross-section, the
distribution nenber nay have a shape in which a width in the
second direction is constant.

[0016] In a second direction-third direction cross-section, the
distribution nenber nay include a curved surface convexly
protruding in the second direction

[0017] The inlet and the outlet nay be provided at a center of

t he accommodati on nenber in the first direction, and a ratio s/L

of an interval “s” between the plurality of distribution menbers
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in the second direction to a length “L” of the upper cover or the
| oner cover in the second direction may be 0.02 or nore and 0. 24
or |ess.

[0018] The inlet may be provided at a position at which a ratio
of a distance from one end of the accommodation nenber in the
first direction to a distance fromthe other end thereof in the
first direction is 1.5, the outlet nay be provided at a position
at which a ratio of the distance from the one end of the
accommodat i on nmenber in the first direction to the distance from

the other end thereof in the first directionis 5:1, and a ratio

s/IL of an interval “s” between the plurality of distribution
nmenbers in the second direction to a length “L” of the upper cover
or the lower cover in the second direction nmay be 0.02 or nore
and 0.20 or |ess.

[0019] The inlet and the outlet may be provided at a position at
which a ratio of a distance from one end of the acconmodati on
menber in the first direction to a distance fromthe other end
thereof in the first direction is 1:5 and a ratio s/L of an
interval “s” between the plurality of distribution nmenbers in the
second direction to a length “L” of the upper cover or the |ower
cover in the second direction may be 0.02 or nmore and 0.17 or
| ess.

[0020] The inlet may be provided at a position at which a ratio
of a distance from one end of the accomodation nenber in the
first direction to a distance fromthe other end thereof in the

first directionis 1:5, the outlet nay be provided at a center of

t he accommodati on nenber in the first direction, and a ratio s/L

of an interval “s” between the plurality of distribution menbers

in the second direction to a length “L” of the upper cover or the
4



| oner cover in the second direction is 0.02 or nore and 0.24 or
| ess.

[0021] The upper cover and the upper distribution menber nay be
integral .

[0022] The | ower cover and the |ower distribution menber may be

I ntegral .

BRI EF DESCRI PTI ON G- THE DRAW NGS

[0023] The above and other objects, features and advantages of
the present disclosure will be nore apparent fromthe follow ng
detail ed description taken in conjunction with the acconpanying
dr awi ngs:

[0024] FIG 1 is a perspective viewillustrating a structure of
a battery pack according to the present disclosure;

[0025] FIG 2is a perspective viewillustrating a state in which
an upper cover and a | ower cover are vertically spaced apart from
an accommodation nenber in the battery pack according to the
present discl osure;

[0026] FIG 3 is a cross-sectional viewillustrating exanpl es of
a shape of a distribution nenber provided in the battery pack
according to the present disclosure;

[0027] FIG 4is aplanviewillustrating an upper cover, a | ower
cover, and a distribution menber of a battery pack according to a
first exanple of the present disclosure;

[0028] FIG 5 is aviewillustrating a tenperature distribution
of a cooling fluid in the battery pack according to the first
exanpl e of the present disclosure;

[0029] FIG 6is aplanviewillustrating an upper cover, a | ower

cover, and a distribution menber of a battery pack according to a
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second exanpl e of the present disclosure;

[0030] FIG 7 is aviewillustrating a tenperature distribution
of a cooling fluid in the battery pack according to the second
exanpl e of the present disclosure;

[0031]] FIG 8is aplanviewillustrating an upper cover, a | ower
cover, and a distribution nmenber of a battery pack according to a
third exanpl e of the present disclosure;

[0032] FIG 9is aviewillustrating a tenperature distribution
of a cooling fluid in the battery pack according to the third
exanpl e of the present disclosure;

[0033] FIG 10 is a plan view illustrating an upper cover, a
| oner cover, and a distribution nenber of a battery pack accordi ng
to a fourth exanpl e of the present disclosure;

[0034] FIG 1l is aviewillustrating a tenperature distribution
of a cooling fluid in the battery pack according to the fourth
exanpl e of the present disclosure;

[0035] FIG 12 is aviewillustrating a tenperature distribution
of a cooling fluid in a battery pack according to a first
conpar ati ve exanpl e;

[0036] FIG 13 is aviewillustrating a tenperature distribution
of a cooling fluid in a battery pack according to a second
conpar ati ve exanpl e;

[0037] FIG 14 is aviewillustrating a tenperature distribution
of a cooling fluid in a battery pack according to a third
conpar ati ve exanpl e; and

[0038] FIG 15is aviewillustrating a tenperature distribution
of a cooling fluid in a battery pack according to a fourth

conpar ati ve exanpl e.



DETAI LED DESCRI PTI ON

[0039] Hereinafter, a battery pack according to the present
disclosure will be described with reference to the acconpanyi ng
drawi ngs.

[0040] Battery Pack

[0041] FIG 1 is a perspective viewillustrating a structure of
a battery pack according to the present disclosure, and FIG 2 is
a perspective viewillustrating a state in which an upper cover
and a lower cover are vertically spaced apart from an
accommodat i on nenber in the battery pack according to the present
di scl osure. Further, FIG 3 is a cross-sectional viewillustrating
exanpl es of a shape of a distribution menber provided in the
battery pack according to the present disclosure.

[0042] Referringto FIGS. 1to 3, a battery pack 10 according to
the present disclosure may include a lamnate 100 including an
el ectrode assenbly 110 having a structure in which an el ectrode
and a separation nmenbrane are alternately arranged. As an exanpl e,
as illustrated in FIGS 1 and 2, the lamnate 100 nmay have a
structure in which a plurality of electrode assenblies 110 are
stacked in a left-right direction “W.

[0043] Further, the battery pack 10 nay further include an
accomodat i on nmenber 200 that has an inner space in which the
|amnate 100 is accommodated and includes an inlet 210 provided
on a front side thereof in a front-rear direction “F’ and an
outlet 220 (see FIG 4) provided on a rear side thereof in the
front-rear direction “F’

[0044] The accommobdation nmenber 200 nay have a top-opened shape
or may have a bottom opened shape. Further, a cross section of

t he accommodati on nmenber 200 in a horizontal direction may have a
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rect angul ar shape.

[0045] Meanwhile, the lamnate 100 provided in the battery pack
10 according to the present disclosure may be cooled by heat

exchange with a cooling fluid introduced through the inlet 210,

and the cooling fluid heat-exchanged with the | am nate 100 may be
di scharged to the outside through the outlet 220. Meanwhile, the
cooling fluid according to the present disclosure is directly in
contact with the el ectrode assenbly 110 provided in the | am nate
100 and thus may be a fluid having electrical insulation. For

exanple, the cooling fluid introduced into the accomodation
nmenber 200 may be oil.

[0046] Referring now to FIGS. 1 to 3, the battery pack 10 may
include a distribution nmenber 300 spaced upward or downward from
the lamnate 100. In nore detail, the distribution nmenber 300
changes a flowdirection of the cooling fluid so that the el ectrode
assenblies 110 nay be uniformy cool ed regardl ess of positions of

the plurality of el ectrode assenblies 110 provided in the | am nate
100. To this end, according to the present disclosure, the
di stribution nmenber 300 nay have a shape extending in the left-

right direction “W as a lengthwise direction. Further, the
distribution mnmenber 300 may be provided as a plurality of

distribution nenbers 300, and the plurality of distribution
nmenbers 300 nay be spaced apart fromeach other in the front-rear

direction “F’ intersecting the left-right direction “W.

[0047] As an exanple, an el ectrode tab provided in the el ectrode
assenbly 110 may be provided to face a front surface and a rear
surface of the accommodati on nenber 200. Wen the cooling fluid
is introduced through the inlet 210, a portion of the cooling

fluid collides with the electrode tab facing the front surface of
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the accommodation nenber 200 and then noves in the left-right
direction “W. In this case, since the cooling fluid continuously
nmoves inthe left-right direction “W w thout a separate obstacl e,
the cooling fluid introduced into the accomodati on nenber 200
through the inlet 210 is largely introduced into i) a center area
of the accommodati on nenber 200 in the left-right direction “W
and ii) left and right ends of the accomrodati on menber 200 in
the left-right direction “W.

[0048] However, according to the present disclosure, since the
di stribution nenber 300 extending in the left-right direction “W
is formed, the cooling fluid collides with the distribution menber
300 again while nmoving rearward in the front-rear direction “F’.
Accordingly, since the cooling fluid is spread in the left-right
direction “W, the cooling fluid may be uniformiy in contact with
all the electrode assenblies 110 provided in the |amnate 100.
Thus, according to the present disclosure, when the battery pack
isrelatively |l arge as conpared to a battery nodul e, the el ectrode
assenbly may be uniformy cool ed.

[0049] Referring now to FIGS. 1 and 2, the battery pack 10
according to the present disclosure may include an upper cover
410 that is coupled to the accommdati on nenber 200 and covers an
upper area of the accomodati on nenber 200. In this case, the
di stribution menber 300 nmay include an upper distribution nenber
310 fixed to a | oner surface of the upper cover 410 and protrudi ng
downward. In this case, with regard to the distribution menber
300, the upper distribution nmenber 310 may have a shape extendi ng
inthe left-right direction “W as the | engthw se direction, and
the upper distribution rmenber 310 nay be provided as a plurality

of upper distribution menbers 310 whi ch are spaced apart fromeach
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other in the front-rear direction “F.

[0050] Further, the battery pack 10 nay further include a | owner
cover 420 that is coupled to the accomodati on nenber 200 and
covers a |l ower area of the acconmodati on nenber 200. In this case,
the distribution nenber 300 may include a lower distribution
nmenber 320 fixed to a upper surface of the |ower cover 420 and
protruding upward. In this case, with regard to the distribution
nmenber 300, the lower distribution menber 320 may have a shape
extending in the left-right direction “W as the |engthw se
direction, and the | ower distribution nmenber 320 nay be provi ded
as a plurality of lower distribution menbers 320 whi ch are spaced
apart fromeach other in the front-rear direction “F’.

[0051] Hereinafter, referring to FIG 3, the shape of the
distribution nenber 300 will be described. It is apparent that
the following description related to a cross section of the
distribution nenber 300 may be equally applied to the upper
di stribution nmenber 310 and the |ower distribution nenber 320.
[0052] Referring to FIG 3A, when the distribution menber 300 is
cut in a vertical direction “H (see FIG 1), the distribution
nmenber 300 may have a triangular shape. For exanple, the cross
section of the distribution menber 300 in the vertical direction
“H nmay have an isoscel es triangul ar shape.

[0053] Further, referring to FIGS 3B to 3D  when the
di stribution menber 300 is cut in the vertical direction “H (see
FIG 1), the distribution nenber 300 nay have a quadrangul ar
shape. For exanple, as illustrated in FIG 3B, the cross section
of the distribution nmenber 300 in the vertical direction “H nay
have a rectangul ar shape, as illustrated in FIG 3C the cross

section of the distribution nenber 300 in the vertical direction
10



“H may have an isoscel es trapezoidal shape, and as illustrated
in FIG 3D, the cross section of the distribution nmenber 300 in
the vertical direction “H mnmay have a parall el ogram shape. Wen
the cross section of the distribution nenber 300 in the vertica
direction “H has a parall el ogram shape, the distribution nenber
300 may have a shape inclined forward as it becones closer to the
lamnate 100 (see FIG 1). This may be for smooth flow of the
cool ing fl uid.

[0054] Meanwhile, as illustrated in FIGS. 3A 3C and 3E when
the distribution nenber 300 is cut in the vertical direction “H
(see FIG 3), the distribution nenber 300 nay have a shape in
which a width in the front-rear direction “F (see FIG 1)
decreases as it becones closer to the lamnate 100 (see FIG 1).
[0055] Meanwhile, as illustrated in FIGS. 3B and 3D, when the
di stribution nenber 300 is cut in the vertical direction “H (see
FIG 1), the distribution nenber 300 nay al so have a shape havi ng
a constant width in the front-rear direction “F

[0056] Further, as illustrated in FIG 3E, when the distribution
menber 300 is cut in the vertical direction “H, the distribution
menber 300 may include a curved surface convexly protruding in
the front-rear direction “F

[0057] Meanwhile, according to the present disclosure, the upper
cover 410 and the upper distribution nenber 310 nay be forned
integrally, and the |lower cover 420 and the |lower distribution
nmenber 320 may be forned integrally.

[0058] Meanwhile, inthe battery pack 10 accordi ng to t he present
di sclosure, intervals between the distribution nmenbers 300 may be
fornmed differently according to the relative positions of the

inlet 210 and the outl et 220.
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[0059] FIG 4is aplanviewillustrating an upper cover, a | ower
cover, and a distribution nmenber of a battery pack according to a
first exanple of the present disclosure, and FIG 5 is a view
illustrating a tenperature distribution of a cooling fluid in the
battery pack according to the first exanple of the present
disclosure. FIG 6 is a plan view illustrating an upper cover, a
| oner cover, and a distribution nenber of a battery pack accordi ng
to a second exanple of the present disclosure, and FIG 7 is a
view illustrating a tenperature distribution of a cooling fluid
inthe battery pack according to the second exanpl e of the present
disclosure. FIG 8 is a plan view illustrating an upper cover, a
| oner cover, and a distribution nenber of a battery pack accordi ng
toathird exanpl e of the present disclosure, and FIG 9 is a view
illustrating a tenperature distribution of a cooling fluid in the
battery pack according to the third exanple of the present
disclosure. FIG 10 is a plan viewillustrating an upper cover, a
| oner cover, and a distribution nenber of a battery pack accordi ng
to a fourth exanple of the present disclosure, and FIG 11 is a
view illustrating a tenperature distribution of a cooling fluid
inthe battery pack according to the fourth exanpl e of the present
di scl osure.

[0060] FIG 12 is aviewillustrating a tenperature distribution
of a cooling fluid in a battery pack according to a first
conparative exanple, and FIG 13 is a view illustrating a
tenperature distribution of a cooling fluid in a battery pack
according to a second conparative exanple. FIG 14 is a view
illTustrating a tenperature distribution of a cooling fluid in a
battery pack according to a third conparative exanple, and Fl G

15is aviewillustrating a tenperature distribution of a cooling
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fluidin a battery pack according to a fourth conparative exanpl e.
[0061] Meanwhile, the inlet 210 and the outl et 220 are provi ded
in the accommodation nenber 200. However, for convenience of
description of the intervals between the distribution menbers 300
according to the relative positions of the inlet 210 and the
outlet 220, FIGS. 4, 6, 8 and 10 illustrate that the inlet 210
and the outlet 220 protrudes fromeither the upper cover 410 or
the [ ower cover 420.

[0062] Referring to FIG 4, according to the first exanple, the
inlet 210 and the outlet 220 nay be provided at a center of the
accomodat i on nenber 200 (see FIG 1) in the left-right direction
“W, and a ratio s/L of an interval “s” between the plurality of
distribution nmenbers 300 in the front-rear direction “F to a
length “L” of the upper cover 410 or the |ower cover 420 in the
front-rear direction “F" nmay be 0.02 or nore and 0.24 or less. In
nore detail, when s/L is greater than 0.24, the cooling fluid is
not uniformy spread in the left-right direction “W, and thus it
is difficult to inplement uniform cooling of the electrode
assenbly. On the other hand, when s/L is less than 0.02, it is
difficult to formthe upper distribution nmenber 310 or the | ower
di stribution nenber 320 on the upper cover 410 or the | ower cover
420 in ternms of manufacturing. That is, according to the first
exanpl e, when s/L is 0.02 or nore and 0.24 or |ess, convenience
I n manufacturing nay be secured even while the uniformcooling of
the electrode assenbly may be inplenented. Mre preferably, in
the first exanple of the present disclosure, s/L nay be 0.20 or
nmore and 0O.24 or |ess.

[0063] As illustrated in FIG 5, according to the first exanple

of the present disclosure, it may be identified that, when the
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distribution rmenber 300 is provided in the battery pack 10, a
tenperature is uniformin the entire area of the accomodation
nmenber 200. On the other hand, as illustrated in FIG 12, it may
be identified that, when the battery pack has the sanme structure
as that according to the first exanple of the present disclosure
but the distribution nmenber is not provided, the tenperature is
remarkably high in an area between a central area in the left-
right direction and one end and an area between the central area
inthe left-right direction and the other end.

[0064] Meanwhile, referring to FIG 6, according to the second
exanple, the inlet 210 nay be provided at a position at which a
ratio of a distance fromone end of the accommodation nenber 200
(see FIG 1) in the left-right direction “W to a distance from
the other end thereof in the left-right direction “W is 1.5, the
outlet 220 may be provided at a position at which a ratio of a
di stance from the one end of the accommodation nenber 200 (see
FIG 1) in the left-right direction “W to a distance fromthe
other end thereof in the left-right direction “W is 5:1, and a
ratio s/L of the interval s between the plurality of distribution
menbers 300 in the front-rear direction “F’ to the length “L" of
the upper cover 410 or the lower cover 420 in the front-rear
direction “F nmay be 0.02 or nore and 0.20 or less. In nore detail,
when s/L is greater than 0.20, the cooling fluid is not uniformy
spread in the left-right direction “W, and thus it is difficult
to inplenent uniform cooling of the electrode assenbly. Cn the
ot her hand, when s/L is less than 0.02, it is difficult to form
t he upper distribution menber 310 or the | ower distribution nenber
320 on the upper cover 410 or the |ower cover 420 in terns of

manufacturing. That is, according to the second exanpl e, when s/L
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is 0.02 or nore and 0.20 or |ess, convenience in manufacturing
may be secured even while the uniform cooling of the electrode
assenbly may be inplenented. Mre preferably, in the second
exanpl e of the present disclosure, s/L may be 0.17 or nore and
0.24 or |ess.

[0065] As illustrated in FIG 7, according to the second exanpl e
of the present disclosure, it may be identified that, when the
distribution rmenber 300 is provided in the battery pack 10, a
tenperature is uniformin the entire area of the accomodation
menber 200. On the other hand, as illustrated in FIG 13, it may
be identified that when the battery pack 10 has the sane structure
as that according to the second exanpl e of the present disclosure
but the distribution nmenber 300 is not provided, the tenperature
of one area in the left-right direction is significantly higher

than that of the other area.

[0066] Meanwhile, referring to FIG 8, according to the third
exanple, the inlet 210 and the outlet 220 may be provided at a
position at which the ratio of the distance fromthe one end of

the accommodation menber 200 (see FIG 1) in the left-right

direction “W to the distance fromthe other end thereof in the
left-right direction “W is 1:5, and the ratio s/L of the interval

“s” between the plurality of distribution nenbers 300 in the
front-rear direction “F’ to the length “L” of the upper cover 410
or the ower cover 420 inthe front-rear direction “F nmay be 0.02
or nore and 0.17 or less. In nore detail, when s/L is greater than
0.17, the cooling fluid is not uniformy spread in the left-right

direction “W, and thus it is difficult to inplenment uniform
cooling of the el ectrode assenbly. On the other hand, when s/L is

less than 0.02, it is difficult to form the upper distribution
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nmenber 310 or the | ower distribution nenber 320 on t he upper cover
410 or the lower cover 420 in terns of manufacturing. That is,
according to the third exanple, when s/L is 0.02 or nore and 0. 17
or |ess, convenience in manufacturing nmay be secured even while
the uniformcooling of the el ectrode assenbly may be i npl enent ed.
[0067] As illustrated in FIG 9, according to the third exanpl e
of the present disclosure, it may be identified that, when the
distribution rmenber 300 is provided in the battery pack 10, a
tenperature is uniformin the entire area of the accomodation
nmenber 200. On the other hand, as illustrated in FIG 14, it may
be identified that when the battery pack 10 has the sane structure
as that according to the third exanpl e of the present disclosure
but the distribution nmenber 300 is not provided, the tenperature
of one area in the left-right direction is significantly higher
than that of the other area.

[0068] Meanwhile, referring to FIG 10, according to the fourth
exanple, the inlet 210 nay be provided at a position at which a
ratio of a distance fromone end of the accommodation nenber 200
(see FIG 1) in the left-right direction “W to a distance from
the other end thereof in the left-right direction “W is 1.5, the
outl et 220 may be provided at a center of the accommodati on nenber
200 (see FIG 1) inthe left-right direction “W, and a ratio s/L
of the interval s between the plurality of distribution nmenbers
300 inthe front-rear direction “F to the length “L” of the upper
cover 410 or the |ower cover 420 in the front-rear direction “F
may be 0.02 or nore and 0.24 or less. In nore detail, when s/L is
greater than 0.24, the cooling fluid is not uniformy spread in
the left-right direction “W, and thus it is difficult to

i npl emrent uni formcool i ng of the el ectrode assenbly. On the ot her
16



hand, when s/L is less than 0.02, it is difficult to form the
upper distribution nmenber 310 or the lower distribution nenber
320 on the upper cover 410 or the |lower cover 420 in terns of
manufacturing. That is, according to the fourth exanpl e, when s/L
is 0.02 or nore and 0.24 or |ess, convenience in manufacturing
may be secured even while the uniform cooling of the electrode
assenbly may be inplenmented. Mre preferably, in the fourth
exanpl e of the present disclosure, s/L may be 0.20 or nore and
0.24 or |ess.

[0069] Asillustratedin FIG 11, according to the fourth exanpl e
of the present disclosure, it may be identified that, when the
distribution rmenber 300 is provided in the battery pack 10, a
tenperature is uniformin the entire area of the accomodation
nmenber 200. On the other hand, as illustrated in FIG 15, it may
be identified that when the battery pack 10 has the sane structure
as that according to the fourth exanpl e of the present disclosure
but the distribution nmenber 300 is not provided, the tenperature
of one area in the left-right direction is significantly higher
than that of the other area.

[0070] According to the present disclosure, there nay be provided
a battery pack having a novel structure, which may inplenent
i mrersion cooling without configuring a plurality of battery
nmodul es.

[0071] As described above, although the present disclosure has
been described with reference to the limted enbodi nents and
drawi ngs, the present disclosure is not limted thereto. It is
apparent that those skilled in the art to which the present
di scl osure bel ongs coul d derive various inplenentati ons w thout

departing fromthe technical spirit of the present disclosure and
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the equi val ents of the appended cl ai ns.
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WHAT IS QA MED | S

[daim1] A battery pack conpri sing:

a lamnate including a plurality of electrode assenblies
each having a structure in which an electrode and a separation
nmenbrane are alternately arranged, the plurality of electrode
assenblies being lamnated in a first direction;

an accomrodat i on nenber having an inner space in which the
lamnate is accommodated and including an inlet provided on one
side thereof, through which a cooling fluid is introduced, and an
out| et provi ded on anot her si de thereof, through which the cooling
fluid is discharged, the another side opposing the one side in a
second direction crossing the first direction; and

a distribution menber spaced fromthe lamnate in a third
direction crossing the first direction and the second direction
and configured to change a flow direction of the cooling fluid,

wherein the distribution nenber has a shape extending in the

one direction.

[Aaim 2] The battery pack of claim 1, wherein the
accomodat i on nmenber has an open upper area,

the battery pack further includes an upper cover coupled to
t he accommodati on nenber and configured to cover the upper area,
and

the distribution menber includes an upper distribution
menber fixed to a | ower surface of the upper cover and protrudi ng

downward towards the | am nate.

[daim 3] The battery pack of claim 2, wherein the
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accommodat i on nmenber has an open | ower area,

the battery pack further includes a | ower cover coupled to
t he accommodati on nenber and configured to cover the |ower area,
and

the distribution menber includes a lower distribution menber
fixed to an upper surface of the | ower cover and protrudi ng upward

towards the | am nate.

[ ai m 4] The battery pack of claim 3, wherein the
distribution menber is provided as a plurality of distribution
menber s, and

the plurality of distribution menbers are spaced apart from

each other in the second direction

[ ai mb] The battery pack of claim 4, wherein the
inlet and the outlet are provided at a center of the accommodati on

menber in the first direction, and

a ratio s/L of an interval “s” between the plurality of
distribution nmenbers in the second direction to a length “L” of
t he upper cover or the | ower cover in the second direction is 0.02

or nore and 0.24 or |ess.

[ ai m 6] The battery pack of claim 4, wherein the
inlet is provided at a position at which a ratio of a distance
fromone end of the accommodation nenber in the first direction
to a distance fromthe other end thereof in the first direction
is 1.5,

the outlet is provided at a position at which aratio of the

di stance fromthe one end of the accommodati on nenber in the first
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direction to the distance fromthe other end thereof in the first
directionis 5:1, and

a ratio s/L of an interval “s” between the plurality of
di stribution menbers in the second direction to a length “L” of
t he upper cover or the | ower cover in the second directionis 0.02

or nore and 0.20 or |ess.

[Daim7] The battery pack of claim 4, wherein the
inlet and the outlet are provided at a position at which a ratio
of a distance from one end of the accomodation nenber in the
first direction to a distance fromthe other end thereof in the
first directionis 1.5, and

a ratio s/L of an interval “s” between the plurality of
di stribution menbers in the second direction to a length “L” of
t he upper cover or the | ower cover in the second direction is 0.02

or nore and 0.17 or |ess.

[ aim 8] The battery pack of claim 4, wherein the
inlet is provided at a position at which a ratio of a distance
fromone end of the accommodation nenber in the first direction
to a distance fromthe other end thereof in the first direction
is 1:5,

the outlet is provided at a center of the accommodation
menber in the first direction, and

a ratio s/L of an interval “s” between the plurality of
distribution nmenbers in the second direction to a length “L” of
t he upper cover or the | ower cover in the second direction is 0.02

or nore and 0.24 or |ess.

21



[daim9] The battery pack of claim 3, wherein the

| oner cover and the | ower distribution nenber are integral.

[ ai m10] The battery pack of claim 2, wherein the

upper cover and the upper distribution nmenber are integral.

[daim1ll] The battery pack of claim 1, wherein in a
second direction-third direction cross-section, the distribution

menber has a triangul ar shape.

[daim12] The battery pack of claim 1, wherein in a
second direction-third direction cross-section, the distribution

nmenber has a quadrangul ar shape.

[daim13] The battery pack of claim 1, wherein in a
second direction-third direction cross-section, the distribution
nmenber has a shape in which a width in the second direction

decreases in a direction towards the | am nate.

[d ai m 14] The battery pack of claim 1, wherein in a
second direction-third direction cross-section, the distribution
nmenber has a shape in which a width in the second direction is

const ant .

[ ai m15] The battery pack of claim 1, wherein in a
second direction-third direction cross-section, the distribution
menber includes a curved surface convexly protruding in the second

direction
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