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MIDDLE OR LARGE-SIZED BATTERY PACK CASE PROVIDING
IMPROVED DISTRIBUTION UNIFORMITY IN COOLANT FLUX

FIELD OF THE INVENTION

The present invention relates to a middle- or large-sized battery pack case
providing improved distribution uniformity in coolant flux, and, more particularly, to a
middle- or large-sized battery pack case in which a battery module having a plurality of
stacked battery cells, which can be charged and discharged, is mounted, wherein the
battery pack case is provided with a coolant inlet port and a coolant outlet port, which
are disposed such that a coolant for cooling the battery cells can flow from one side to
the other side of the battery module in the direction perpendicular to the stacking
direction of the battery cells, and the battery pack case is further provided with beads
formed in a concavo-convex shape for improving the structural stability of the battery
pack case against an external force, the beads being constructed in a structure in which
the beads do not disturb the flow of the coolant from the coolant inlet port along the
advancing direction of a fluid in a flow space defined between the coolant inlet port and

the battery module.

BACKGROUND OF THE INVENTION

Recently, a secondary battery, which can be charged and discharged, has been

widely used as an energy source for wireless mobile devices. Also, the secondary
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battery has attracted considerable attention as a power source for electric vehicles (EV)
and hybrid electric vehicles (HEV), which have been developéd to solve problems, such

as air pollution, caused by existing gasoline and diesel vehicles using fossil fuel.

Small-sized mobile devices use one or several battery cells for each device.
On the other hand, middle- or large-sized devices, such as vehicles, use a middle- or
large-sized battery module having a plurality of battery cells electrically connected with
each other because high power and large capacity are necessary for the middle- or large-

sized devices.

Preferably, the middle- or large-sized battery module is manufactured with
small size and weight if possible. For this reason, a prismatic battery or a pouch-
shaped battery, which can be stacked with high integration and has a small weight to
capacity ratio, is usually used as a battery cell of the middle- or large-sized battery
module. Especially, much interest is currently generated in the pouch-shaped battery,
which uses an aluminum laminate sheet as a sheathing member, because the weight of
the pouch-shaped battery is small, the manufacturing costs of the pouch-shaped battery

are low, and it is easy to modify the shape of the pouch-shaped battery.

For the middle- or large-sized battery module to provide power and capacity
required by a predetermined apparatus or device, it is necessary for the middle- or large-
sized battery module to be constructed in a structure in which a plurality of battery cells
are electrically connected in series with each other, and the battery cells are stable

against an external force.

Also, the battery cells constituting the middle- or large-sized battery module
are secondary batteries which can be charged and discharged. Consequently, a large

amount of heat is generated from the high-power, large-capacity secondary battery
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during the charge and discharge of the battery cells. If the heat, generated from the
unit cells during the charge and discharge of the unit cells, is not effectively removed,
the heat accumulates in the respective unit cells, and therefore, the deterioration of the
unit cells is accelerated. According to circumstances, the unit cells may catch fire or
explode. For this reason, a cooling system is needed in a battery pack for vehicles,

which is a high-power, large-capacity battery.

An example of the battery pack cooling system is illustrated in FIG. 1.

Referring to FIG. 1, the battery pack cooling system includes a battery module
20 constructed in a structure in which a plurality of battery cells 21 are electrically
connected with each other and a battery pack case 10 in which the battery module 20 is
mounted. At the battery pack case 10 are formed a coolant inlet port and a coolant
outlet port, which are disposed such that a coolant can flow from one side to the other
side of the battery module 20 in the direction perpendicular to the stacking direction of
the battery cells 21. At the battery pack case 10 are also formed beads 11, by which
the battery pack case 10 exhibits excellent durability or structural stability against an
external force, such as twist or vibration. The shape of the beads 11 is clearly shown
in FIG. 2, which is a partial perspective view illustrating the external appearance of the

battery pack case 10.

As shown in FIG. 2, each bead 11 is constructed in a concavo-convex
structure having a large length (L) to width (W) ratio. The beads 11 are arranged

parallel to each other.

Referring back to FIG. 1, small gaps are defined between the respective
battery cells 21 of the battery module 20 such that a coolant can flow through the

gaps. Consequently, the coolant, introduced through the coolant inlet port, flows
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through the gaps. At this time, heat generated from the battery cells 21 is removed

by the coolant. After that, the coolant is discharged through the coolant outlet port.

However, the flow of the coolant, introduced through the coolant inlet port, is
greatly disturbed by the beads 11 formed at the battery pack case adjacent to the
coolant inlet port. As a result, it is difficult to accomplish uniform coolant flux
distribution to the battery cells 21. Specifically, the width of an upper duct 12 is
temporarily reduced at the positions where the beads 11 are located. As a result, the
flux of the coolant flowing through the channel defined between the battery cells 21
located below the beads 11 is considerably reduced, aﬁd therefore, the coolant is

driven to the front of the beads 11.

FIG. 3 is a graph illustrating the measurement results of coolant flux
distribution between battery cells of the middle- or large-sized battery pack
manufactured in the structure shown in FIG. 1. It can be seen from the graph of FIG.
3 that the flux of the coolant between the battery cells at the positions where the beads

of the battery pack case are located is considerably reduced.

Eventually, the coolant is not uniformly supplied to the respective battery
cells 21, and therefore, the temperature difference between the battery cells 21 is
greatly increased. Such great temperature difference is one of the main causes

greatly lowering the overall performance of the battery pack.

As a technology for improving a problem caused by the nonuniform
distribution of a coolant, a technology for changing the flow direction of the coolant
by a plurality of rectification plates installed in a coolant channel is disclosed in
Japanese Patent Application Publication No. 2005-116342.  However, this

technology has a problem in that a process for installing the rectification plates is
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added to a conventional manufacturing process, and therefore, the manufacturing costs
are increased. Furthermore, the disclosed technology has another problem in that the
flow of the coolant in the battery pack is disturbed by the rectification plates, and
therefore, the average remaining time, for which the coolant, introduced through the
coolant inlet port, is discharged through the coolant outlet port, increases, whereby the

cooling effect deteriorates.

Consequently, there is a high necessity for a technology to fundamentally solve

the above-mentioned problems.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made to solve the above problems,

and other technical problems that have yet to be resolved.

As a result of a variety of extensive and intensive studies and experiments on a
middle- or large-sized battery pack case, the inventors of the present invention have
found that, when the structure of beads formed at the battery pack case is improved, the
distribution uniformity of coolant flux is improved while the decrease of its structural
stability against an external force is minimized, with the result that heat accumulated
between battery cells is effectively removed, and therefore, the performance and life
span of the battery cells are greatly improved. The present invention has been

completed based on these findings.

In accordance with one aspect of the present invention, the above and other
objects can be accomplished by the provision of a middle- or large-sized battery pack
case in which a battery module having a plurality of stacked battery cells, which can be

charged and discharged, is mounted, wherein the battery pack case is provided with a
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coolant inlet port and a coolant outlet port, which are disposed such that a coolant for
cooling the battery cells can flow from one side to the other side of the battery module
in the direction perpendicular to the stacking direction of the battery cells, and the
battery pack case is further provided with beads formed in a concavo-convex shape for
improving the structural stability of the battery pack case against an external force, the
beads being constructed in a structure in which the beads do not disturb the flow of the
coolant from the coolant inlet port along the advancing direction of a fluid in a flow

space (“inlet duct”) defined between the coolant inlet port and the battery module.

Consequently, the middle- or large-sized battery pack case according to the
present invention is capable of effectively removing heat generated during the charge
and discharge of the battery cells through the uniform flow of the coolant, without
disturbing the flow of the coolant, introduced into the battery pack case through the
coolant inlet port, while effectively complementing the mechanical strength of the
battery pack case by the bead structure, thereby improving the cooling efficiency and

the performance of the battery.

The battery module, mounted in the middle- or large-sized battery pack case
according to the present invention, is generally manufactured by a method of stacking a
plurality of battery cells with high integration. At this time, the neighboring battery
cells are spaced apart from each other at regular intervals such that heat generated
during the charge and discharge of the battery cells can be removed. For example, the
battery cells may be sequentially stacked such that the battery cells are spaced apart
from each other at predetgrmined intervals. When the battery cells have a low
mechanical strength, one or several battery cells are mounted in a cartridge, and a

plurality of cartridges are stacked to constitute a battery module. Consequently, a
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coolant channel is defined between the respective battery cells such that heat

accumulated between the stacked battery cells is effectively removed.

The beads are formed at the battery pack case such that the beads exhibit
excellent durability or structural stability against an external force, such as twist or
vibration. In a preferred embodiment, the beads are constructed in a concavo-convex
structure having a large length to width ratio, and the beads are arranged parallel to

each other.

Preferably, the beads have an inWard height of 2 to 5 mm or equivalent to 10
to 30% of the vertical sectional height of the coolant inlet port such that the beads do
not greatly disturb the flow of the coolant while securing durability and structural
stability. If the inward height of the beads is too small, the durability and the
structural stability are greatly reduced against an external force, such as twist or the
vibration. If the inward height of the beads is too large, on the other hand, the beads
greatly disturb the flow of the coolant, and therefore, the cooing efficiency of the
battery pack is lowered. More preferably, the beads have an inward height of 3 to 4

mm or equivalent to 15 to 25% of the vertical sectional height of the coolant inlet port.

In a preferred embodiment in connection with the bead structure that does not
disturb the flow of the coolant, the battery pack case is constructed in a structure in
which the length of the battery pack case in the stacking direction of the battery cells is
greater than the length of the battery pack case in the lateral direction of the battery
cells, the beads are arranged parallel to the lateral direction of the battery cells, and the
beads are not formed at a predetermined region of the inlet duct adjacent to the coolant

inlet port.
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The bead structure is a structure in which the beads are not substantially
formed at the region of the inlet duct adjacent to the coolant inlet port. The influence
of the beads on the flow of the coolant is the greatest at the region of the inlet duct
adjacent to the coolant inlet port. Consequently, when the beads are formed from a
region of the inlet duct spaced a predetermined distance from the coolant inlet port,

the influence of the beads on the flow of the coolant is minimized.

Preferably, the region where the beads are not formed has a length equivalent
to 10 to 30% of the total length of the inlet duct. If the length of the region where the
beads are not formed is too small, the influence of the beads on the flow of the coolant
is increased, and therefore, it is difficult to achieve a desired effect. If the length of
the region where the beads are not formed is too large, on the other hand, the
durability and the structural stability of the region where the beads are not formed are
reduced. More preferably, the region where the beads are not formed has a length

equivalent to 15 to 25% of the total length of the inlet duct.

In another preferred embodiment, the battery pack case is constructed in a
structure in which the length of the battery pack case in the stacking direction of the
battery cells is greater than the length of the battery pack case in the lateral direction of
the battery cells, the beads are formed at the battery pack case such that the beads are
arranged parallel to the lateral direction of the battery cells, and the inward height of the
beads at a predetermined region of the inlet duct adjacent to the coolant inlet port is

gradually decreased toward the coolant inlet port.

This structure includes a structure in which the inward height of the bead at the
coolant inlet port side is relatively decreased, and the inward height of the beads is

gradually increased as the beads become more distant from the coolant inlet port, or the
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inward height of the beads is gradually increased to a predetermined value, and then the
original inward height of the beads is maintained from a next specific bead, in order to
minimize the decrease of the structural stability of the battery pack case and, at the same
time, increase the distribution uniformity of coolant flux between the battery cells. In
this case, the number of the beads the inward height of which is changed may be
decided depending upon the degree of decrease of the structural strength of the battery

pack case due to the height adjustment of the beads.

Preferably, the region where the inward height of the beads is gradually
decreased has a length equivalent to 15 to 50% of the total length of the inlet duct. If
the length of the region where the inward height of the beads is gradually decreased is
too small, the height of the beads is increased with a relatively large width in a narrow
space, and therefore, it is difficult to achieve a desired effect. If the length of the
region where the inward height of the beads is gradually decreased is too large, on the
other hand, the durability and the structural stability of the region where the inward
height of the beads is gradually decreased are decreased over a wide range. More
preferably, the region where the inward height of the beads is gradually decreased has a

length equivalent to 20 to 40% of the total length of the inlet duct.

In a further embodiment, the battery pack case is constructed in a structure in
which the length of the battery pack case in the stacking direction of the battery cells is
greater than the length of the battery pack case in the lateral direction of the battery
cells, and the beads are formed at the battery pack case such that the beads are arranged
perpendicular to the lateral direction of the battery cells and, at the same time, parallel

to the direction in which the coolant inlet port is disposed.
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In the above-described structure, the beads are arranged parallel to the direction
in which the coolant inlet port is disposed, and the battery cells are also arranged
parallel to the direction in which the coolant inlet port is disposed. As a result, the
coolant, introduced through the coolant inlet port, flows along the beads in parallel to
the direction in which the coolant is introduced, and therefore, is introduced into the
coolant channel defined between the battery cells. Consequently, the influence of the

beads on the flow of the coolant is minimized.

Preferably, the battery pack case is constructed in a structure in which a suction
fan is mounted in the coolant outlet port for rapidly and smoothly moving the coolant,
introduced through the coolant inlet port, to the coolant outlet port, such that the coolant

is discharged out of the battery pack, after the coolant flows through the battery module.

In a preferred embodiment, the coolant inlet port has a vertical sectional area
less than that of the coolant outlet port. It has been proved that the coolant,
introduced through the narrow coolant inlet port, sufficiently reached the battery cells
far away from the coolant inlet port by the rapid flow speed of the coolant, and
therefore, relatively uniform distribution of the coolant flux was achieved in the

condition of the same coolant flux.

Preferably, the coolant inlet port has a vertical sectional area equivalent to 50
to 90% of the vertical sectional area of the coolant outlet port. If the vertical
sectional area of the coolant inlet port is less than the above-mentioned range, the
energy consumption for the flow of the coolant is greatly increased. If the vertical
sectional area of the coolant inlet port is greater than the above-mentioned range, on

the other hand, it is difficult to achieve the uniform distribution of the coolant flux, as
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previously described. More preferably, the coolant inlet port has a vertical sectional

area equivalent to 55 to 85% of the vertical sectional area of the coolant outlet port.

According to circumstances, the battery pack case may be constructed in a
structure in which a flow space (“outlet duct”) defined between the coolant outlet port
and the battery module is gradually widened toward the coolant outlet port. The
coolant, having flowed through the battery module, is collected in the outlet duct.
Consequently, it is possible to improve the easiness of the coolant discharge by

reducing the size of the outlet duct at a region far away from the coolant outlet port.

In accordance with another aspect of the present invention, there is provided a
middle- or large-sized battery pack constructed in a structure in which a battery module
is mounted in the middle- or large-sized battery pack case with the above-stated

construction.

The term “battery module” used in the specification inclusively means the
structure of a battery system constructed in a structure in which two or more chargeable
and dischargeable battery cells are mechanically and, at the same time, electrically
connected with each other to provide high-power, large-capacity -electricity.
Therefore, the battery module itself may constitute a single apparatus or a part of the
large-sized apparatus. For example, a plurality of small-sized battery modules are

connected with each other to constitute a large-sized battery module.

The battery module may include a plurality of plate-shaped battery cells that
can be charged and discharged. In the specification, the term ‘plate shape’ means the

shape of a rectangular parallelepiped having a relatively large length to width ratio.

-11-
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The battery cells may be secondary batteries, such as nickel metal hydride
secondary batteries or lithium secondary batteries. Among them, the lithium
secondary batteries are preferably used because the lithium secondary batteries have
high energy density and discharge voltage. Based on its shape, a prismatic battery or
a pouch-shaped battery is preferably used as a chargeable and dischargeable unit body
constituting the battery module. More preferably, the pouch-shaped battery is used

as the unit body of the battery module.

The middle- or large-sized battery pack according to the present invention is
preferably used as a power source for electric vehicles or hybrid electric vehicles, the
safety of which may seriously deteriorate by high-temperature heat generated from a
plurality of battery cells combined to provide high power and large capacity, during

the charge and discharge of the battery cells.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages of the present
invention will be more clearly understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a sectional view typically illustrating a middle- or large-sized
battery pack constructed in a structure in which a battery module is mounted in a

conventional battery pack case having beads;

FIG. 2 is a perspective view illustrating the external appearance of the battery

pack case of the middle- or large-sized battery pack shown in FIG. 1;

-12-
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FIG. 3 is a graph illustrating the measurement results of coolant flux
distribution between battery cells of the middle- or large-sized battery pack

manufactured in the structure shown in FIG. 1;

FIG. 4 is a sectional view typically illustrating a middle- or large-sized
battery pack constructed in a structure in which a battery module is mounted in a

battery pack case according to a preferred embodiment of the present invention;

FIG. 5 is a graph illustrating the measurement results of coolant flux
distribution between battery cells of the middle- or large-sized battery pack

manufactured in the structure shown in FIG. 4;

FIG. 6 is a sectional view typically illustrating a middle- or large-sized
battery pack constructed in a structure in which a battery module is mounted in a
battery pack case according to another preferred embodiment of the present invention;

and

FIG. 7 is a graph illustrating the measurement results of coolant flux
distribution between battery cells of the middle- or large-sized battery pack

manufactured in the structure shown in FIG. 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Now, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. It should be noted, however, that

the scope of the present invention is not limited by the illustrated embodiments.

-13-
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FIG. 4 is a sectional view typically illustrating a middle- or large-sized
battery pack constructed in a structure in which a battery module is mounted in a

battery pack case according to a preferred embodiment of the present invention.

Referring to FIG. 4, the middle- or large-sized battery pack includes a battery
module 200 constructed in a structure in which a plurality of plate-shaped battery cells
210 are electrically and mechanically connected with each other and a battery pack case

100 in which the battery module 200 is mounted.

The battery pack case 100 is constructed in a structure in which the length of
the battery pack case 100 in the stacking direction a of the battery cells 210 is greater
than the length of the battery pack case 100 in the lateral direction b of the battery cells
210. The battery pack case 100 has a coolant inlet port and a coolant outlet port,
which are disposed such that a coolant can flow from one side to the other side of the
battery module 200 in the direction perpendicular to the stacking direction of the battery

cells.

Small gaps are defined between the respective battery cells 210 of the battery
module 200 such that the coolant can flow through the gaps. Consequently, the
coolant, introduced through the coolant inlet port, flows through the gaps. At this
time, heat generated from the battery cells 210 is removed by the coolant. After that,

the coolant is discharged through the coolant outlet port.

The battery pack case 100 according to this embodiment is different from the
battery pack case 10 illustrated in FIG. 1 in that beads 110 are not formed at a
predetermined region s of the battery pack case 100 adjacent to the coolant inlet port.
Since the beads 110 are not formed at the region s of the battery pack case 100, the

distribution uniformity of coolant flux is further improved.

-14-
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In this connection, FIG. 5 illustrates the measurement results of coolant flux
distribution between battery cells of the middle- or large-sized battery pack
manufactured in the structure shown in FIG. 4. Specifically, both the measurement
results X of coolant flux distribution in the middle- or large-sized battery pack of FIG.
1 and the measurement results Y of coolant flux distribution in the middle- or large-

sized battery pack of FIG. 4 are illustrated in FIG. 5.

When comparing the coolant flux difference y of the Y with the coolant flux
difference x of the X, the flow of the coolant at the battery cells adjacent to the coolant
inlet port is not disturbed by the beads, whereby the coolant flux difference y of the Y
is less than the coolant flux difference x of the X, and therefore, the distribution

uniformity of coolant flux is improved.

FIG. 6 is a sectional view typically illustrating a middle- or large-sized
battery pack constructed in a structure in which a battery module is mounted in a

battery pack case according to another preferred embodiment of the present invention.

Referring to FIG. 6, the battery pack case 100a is constructed in a structure in
which the length of the battery pack case 100a in the stacking direction a of the battery
cells is greater than the length of the battery pack case 100a in the lateral direction b of
the battery cells, beads 110a are formed at the battery pack case 100a such that the
beads 110a are arranged parallel to the lateral direction b of the battery cells, and the
inward height of the beads 110a at a predetermined region of an inlet duct 120a adjacent
to the coolant inlet port is gradually decreased toward the coolant inlet port (h; <h; <

h3). This bead structure further improves the distribution uniformity of coolant flux.

In this connection, FIG. 7 illustrates the measurement results of coolant flux

distribution between battery cells of the middle- or large-sized battery pack
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manufactured in the structure shown in FIG. 6. Specifically, both the measurement
results X of coolant flux distribution in the middle- or large-sized battery pack of FIG.
1 and the measurement results Z of coolant flux distribution in the middle- or large-

sized battery pack of FIG. 6 are illustrated in FIG. 7.

When comparing the coolant flux difference z of the Z with the coolant flux
difference x of the X, the disturbance of the flow of the coolant at the battery cells
adjacent to the coolant inlet port due to the beads is reduced by the bead structure in
which the inward height of the beads is gradually decreased toward the coolant inlet
port, at the coolant inlet port region where the pressure of the coolant is relatively high,
whereby the coolant flux difference z of the Z is less than the coolant flux difference x
of the X, and therefore, the distribution uniformity of coolant flux is improved by the

structure of the battery pack case shown in FIG. 6.

The coolant flux difference y of the Y shown in FIG. 5 and the coolant flux
difference z of the Z shown in FIG. 7 reveal that the coolant flux difference is greater
at the position near the coolant inlet port than at the position far from the coolant inlet
port. Consequently, it is possible to further decrease the range of fluctuation between
the coolant flux differences depending upon the distance difference by decreasing the
sectional area of the coolant inlet port such that the sectional area of the coolant inlet

port is less than that of the coolant outlet port, as previously described.

INDUSTRIAL APPLICABILITY

As apparent from the above description, the middle- or large-sized battery
pack case according to the present invention is capable of improving the distribution

uniformity of coolant flux while minimizing the decrease of its structural stability
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against an external force. Consequently, the middle- or large-sized battery pack case
according to the present invention has the effect of effectively removing heat
accumulated between the battery cells, and therefore, greatly improving the

performance and life span of the battery cells.

Although the preferred embodiments of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the

scope and spirit of the invention as disclosed in the accompanying claims.
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WHAT IS CLAIMED IS:

1. A middle- or large-sized battery pack case in which a battery module having a
plurality of stacked battery cells, which can be charged and discharged, is mounted,

wherein

the battery pack case is provided with a coolant inlet port and a coolant outlet
port, which are disposed such that a coolant for cooling the battery cells can flow from
one side to the other side of the battery module in the direction perpendicular to the

stacking direction of the battery cells, and

the battery pack case is further provided with beads formed in a concavo-
convex shape for improlving the structural stability of the battery pack case against an
external force, the beads being constructed in a structure in which the beads do not
disturb the flow of the coolant from the coolant inlet port along the advancing direction
of a fluid in a flow space (“inlet duct”) defined between the coolant inlet port and the

battery module.

2. The middle- or large-sized battery pack case according to claim 1, wherein the
beads are constructed in a concavo-convex structure having a large length to width

ratio, and the beads are arranged parallel to each other.

3. The middle- or large-sized battery pack case according to claim 1, wherein the
beads have an inward height of 2 to 5 mm or equivalent to 10 to 30% of the vertical

sectional height of the coolant inlet port.

4, The middle- or large-sized battery pack case according to claim 1, wherein the
beads have an inward height of 3 to 4 mm or equivalent to 15 to 25% of the vertical

sectional height of the coolant inlet port.
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5. The middle- or large-sized battery pack case according to claim 1, wherein the
battery pack case is constructed in a structure in which the length of the battery pack
case in the stacking direction of the battery cells is greater than the length of the battery
pack case in the lateral direction of the battery cells, the beads are arranged parallel to
the lateral direction of the battery cells, and the beads are not formed at a

predetermined region of the inlet duct adjacent to the coolant inlet port.

6. The middle- or large-sized battery pack case according to claim 5, wherein the
region where the beads are not formed has a length equivalent to 10 to 30% of the

total length of the inlet duct.

7. The middle- or large-sized battery pack case according to claim 1, wherein the
battery pack case is constructed in a structure in which the length of the battery pack
case in the stacking direction of the battery cells is greater than the length of the battery
pack case in the lateral direction of the battery cells, the beads are formed at the battery
pack case such that the beads are arranged parallel to the lateral direction of the battery
cells, and the inward height of the beads at a predetermined region of the inlet duct

adjacent to the coolant inlet port is gradually decreased toward the coolant inlet port.

8. The middle- or large-sized battery pack case according to claim 7, wherein the
region where the inward height of the beads is gradually decreased has a length

equivalent to 15 to 50% of the total length of the inlet duct.

9. The middle- or large-sized battery pack case according to claim 1, wherein the
battery pack case is constructed in a structure in which the length of the battery pack
case in the stacking direction of the battery cells is greater than the length of the battery
pack case in the lateral direction of the battery cells, and the beads are formed at the

battery pack case such that the beads are arranged perpendicular to the lateral direction
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of the battery cells and, at the same time, parallel to the direction in which the coolant

inlet port is disposed.

10. The middle- or large-sized battery pack case according to claim 1, wherein the
battery pack case is constructed in a structure in which a suction fan is mounted in the
coolant outlet port for forcibly moving the coolant, introduced through the coolant inlet

port, to the coolant outlet port, after the coolant flows through the battery module.

11. The middle- or large-sized battery pack case according to claim 10, wherein
the coolant inlet port has a vertical sectional area equivalent to 50 to 90% of the

vertical sectional area of the coolant outlet port.

12. The middle- or large-sized battery pack case according to claim 10, wherein
the battery pack case is constructed in a structure in which a flow space (“outlet duct™)
defined between the coolant outlet port and the battery module is gradually widened

toward the coolant outlet port.

13. A middle- or large-sized battery pack constructed in a structure in which a
battery module is mounted in a middle- or large-sized battery pack case according to

any one of claims 1 to 12.

14. The middle- or large-sized battery pack according to claim 13, wherein the
battery module includes a plurality of plate-shaped battery cells that can be charged

and discharged.

15. The middle- or large-sized battery pack according to claim 14, wherein the

battery cells are lithium secondary batteries.

16. The middle- or large-sized battery pack according to claim 13, wherein the

battery pack is used as a power source for electric vehicles or hybrid electric vehicles.
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