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(57) Abréegée/Abstract:

This vehicle battery has a second battery module (13C) and another battery module higher than the second battery module (13C),
arranged below the floor panel (8) of a vehicle and adjacent in the front/rear direction of the vehicle. Slim heater modules (22, 23)
that heat the second battery module (13C) are disposed to the front and rear of the second battery module (13C) in the vehicle
front/rear direction.
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ABSTRACT

In a vehicle battery of the invention, a second battery module (13C) and
another battery module having a greater height than the second battery module (13C)
are placed below a floor panel (8) of a vehicle and adjacent to each other 1n a front-rear
direction of the vehicle. Thin heater modules (22, 23) configured to heat the second

battery module (13C) are provided in front of and behind the second battery module

(13C) in the front-rear direction of the vehicle.
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1
DESCRIPTION

VEHICLE BATTERY

TECHNICAL FIELD
[0001]

The present invention relates to a vehicle battery including a battery module

and a thin heater module.
BACKGROUND ART
[0002]

A vehicle battery described in Patent Document 1 has heretofore been known

as a vehicle battery including a thin heater module, for example.

[0003]

In the thin heater module described in Patent Document 1, a heater body is in
Iintimate contact with an outer side surface of a case of a battery pack which houses
numerous battery modules. Then, a heat insulation sheet body is interposed between
the heater body and a heater unit case which faces the heater body.

PRIOR ART DOCUMENT
PATENT DOCUMENT

10004 ]
Patent Document 1: Japanese Patent Application Publication No. 2008-186621

SUMMARY OF INVENTION
[0005]

However, the thin heater module described in Patent Document 1 is configured
to heat the case of the battery pack with the heater body and to heat the battery modules
indirectly by heat conduction from the case of the battery pack to the battery modules.

For this reason, there has been a problem of poor efficiency of heating the battery

modules.

[0006]

An object of the present invention is to provide a vehicle battery which can

improve heating efficiency.

[0007]
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To solve the problem, in a vehicle battery of the present invention, a one
battery module, another battery module, and heater modules are arranged below a floor
panel of a vehicle. The other battery module 1s adjacent to the one battery module 1n a
front-rear direction of the vehicle, and 1s formed to have a greater height than that of the
one battery module. In addition, the heater modules configured to heat the one battery

module are provided in front of and behind the one battery module in the front-rear

direction of the vehicle.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

|Fig. 1] Fig. 1 1s a side view ot a vehicle showing a state where a battery pack according
to an embodiment of the present invention 1s placed below a floor panel.

[Fig. 2] Fig. 2 1s a plan view corresponding to Fig. 1, which shows a state where a floor
panel 1s dismantled.

|F1g. 3] Fig. 3 1s an enlarged view of the battery pack shown in Fig. 2.

[Fig. 4] Fig. 4 1s a schematic perspective view of the battery pack according to the

embodiment of the present invention.

[Fig. 5] Fig. 5 1s a schematic perspective view showing a second battery module

according to the embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0009]
First, a battery pack shown 1n Figs. 1 to 3 will be described. In Figs. 1 and 2,

reference numeral 1 denotes a vehicle body, reference numeral 2 denotes a vehicle cabin,
reference numeral 3 denotes a motor room where an electric propulsion motor is
mounted, reference numeral 4 denotes left and right front wheels, reference numeral 5

denotes left and right rear wheels, reference numeral 6 denotes front seats, reference
numeral 7 denotes rear seats, reference numeral 8 denotes a floor panel, and reference
numeral 11 denotes a battery pack.

[0010]

The battery pack 11 1s formed into a single unit from: first battery modules

13FL, 13FR (other battery modules) placed on a front side in a front-rear direction of a
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vehicle; second battery modules 13CL, 13CR (one battery modules) placed on a center

side in the front-rear direction of the vehicle; and a third battery module 13R (the other
battery module) placed on a rear side in the front-rear direction of the vehicle. The
battery modules 13FL, 13FR, 13CL, 13CR, 13R are placed below the tloor panel 8 in a

state where the battery modules are housed inside a battery pack case 14 shown 1n Fig.

3.
[0011]

To be more precise, as shown in Figs. 1 and 2, the battery pack 11 includes: the
first battery modules 13FL, 13FR placed below the left and right front seats 6; the third
battery module 13R placed below the left and right rear seats 7; and the second battery

modules 13CL, 13CR placed immediately below the floor panel 8 between the left and
right front seats 6 and the left and right rear seats 7.

[0012]
As shown 1n Figs. 1 to 3, the front left first battery modules 13FL are two

parallel battery modules placed on the front and rear sides, respectively. Each battery
module includes four battery shells 12 stacked in a horizontally long state and in the

vertical direction. Similarly, the front right first battery modules 13FR are two parallel

battery modules placed on the front and rear sides, respectively. Each battery module

includes four battery shells 12 stacked in the horizontally long state and in the vertical

direction.

[0013]

As shown 1n Figs. 1 to 3, the rear third battery module 13R includes numerous
battery shells 12 stacked in a vertically long state and in a vehicle width direction in

such a manner as to have a length substantially equal to the entire length of the rear

seats 7.

[0014]

As shown 1n Figs. 1 to 3, the center left second battery modules 13CL are two
parallel battery modules placed on the front and rear sides, respectively. Each battery
module includes two battery shells 12 stacked in the horizontally long state and in the

vertical direction. Similarly, the second battery modules 13CR on the center right side
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are two parallel battery modules placed on the front and rear sides, respectively. Each

battery module includes two battery shells 12 stacked in the horizontally long state and

in the vertical direction.

[0015]
As shown 1n Fig. 3, the first battery modules 13FL, 13FR are placed such that

electrode terminals 12a of the battery shells 12 constituting the first battery modules
13FL on the left side are opposed to electrode terminals 12a of the battery shells 12
constituting the first battery modules 13FR on the right side (i.e., such that all the

electrodes are directed toward the center side in the vehicle width direction).

[0016]

In the meantime, as shown 1n Fig. 3, the third module 13R is arranged such that

all electrode terminals 12a of the battery shells 12 are directed to the front of the

vehicle.

[0017]

Moreover, as shown 1n Fig. 3, the center left and right second battery modules
13CL, 13CR are arranged such that electrode terminals 12a of the battery shells 12
constituting the second battery modules 13CL on the left side are opposed to electrode

terminals 12a of the battery shells 12 constituting the second battery modules 13CR on

the right side (1.e., such that all the electrodes are directed toward the center side in the

vehicle width direction).

[0018]

Meanwhile, as shown in Figs. 2 and 3, all the electrode terminals 12a of the
battery cells 12 constituting the battery modules 13FL, 13FR, 13CL, 13CR, and 13R are
connected to motor feed lines 15 from the electric motor (an 1nverter) in the motor room

3 via power cables. The power cables are wired in a central space in the vehicle width
direction between the front left and right first battery modules 13FL, 13FR and in a
central space in the vehicle width direction between the center left and right second
battery modules 13CL, 13CR.

[0019]

Fig. 4 1s a schematic perspective view of the battery shells. The battery shells



CA 02829550 2013-092-09

5
are designed to satisfy h3>h1>h2 where: hl denotes a height of the first battery modules

13FL, 13FR (hereinafter also referred to as the first battery modules 13F) when
mounted on the vehicle; h2 denotes a height of the second battery modules 13CL, 13CR
(heremnafter also referred to as the second battery modules 13C) when mounted on the

vehicle; and h3 denotes a height of the third battery module 13R when mounted on the

vehicle.

[0020]
The first battery modules 13F are located below the left and right front seats 6

while the third battery module 13R is located below the left and right rear seats 7.
Accordingly, by setting the aforementioned heights h1 and h3 greater than the height h2,
a space below the seats in the vehicle cabin 2 can be efficiently used as a space for
mounting the battery shells 12. Thus, the numerous batteries can be mounted without

losing the comfort of the vehicle cabin 2. In addition, since the height h3 is greater
than the height hl, a seat surface of a rear sheet 32R in the vehicle cabin 2 is set higher

than a seat surface of a front seat 32F. This setting can secure good fields of view for

passengers on the leit and right rear seats 7.

[0021]
In this embodiment, the total number of the battery shells 12 in the first battery

modules 13F and the second battery modules 13C is equal to the total number of the
battery shells 12 in the third battery module 13R. Meanwhile, in the plan view of the
vehicle, the area occupied by the third battery module 13R is smaller than the area

occupied by the first battery modules 13F and the second battery modules 13C.

[0022]

As a consequence, the position of the center of gravity of the battery pack 11 is

located relatively closer to the rear of the vehicle in the light of the front-rear direction
of the vehicle. Since the electric propulsion motor and the like are placed at the front
of the vehicle, the weight distribution of the entire vehicle can be brought closer to the
center position 1n the light of the front-rear direction by placing the position of the
center of gravity of the battery pack 11 in a relatively rear portion of the vehicle. Thus,

it 1s possible to secure stability of behaviors of the vehicle.
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[0023]
Now, a configuration of the battery shell 12 will be described. Fig. 5 is a

schematic diagram showing the second battery module. Each battery shell 12 1s
formed substantially in a rectangular parallelepiped and provide with long sides pl,
short sides p2, and height sides p3. Lengths of the sides are designed to satisty a
dimensional relation of pl>p2>p3. The battery shell 12 is provided with: plane
surfaces 121 each surrounded by the long sides pl and the short sides p2; long side
surfaces 122 each surrounded by the long sides pl and the height sides p3; and short
side surfaces 123 each surrounded by the short sides p2 and the height sides p3. In
addition, the electrode terminals 12a are located on one of the short side surtaces 123.
[0024]

The first battery modules 13F and the second battery modules 13C are arranged
in such a direction that the short sides p2 of the battery shells 12 extend in the front-rear
direction of the vehicle. The first battery modules 13F and the second battery modules
13C are the battery modules that are arranged in a region where a restriction in the
height direction is relatively greater than a restriction in the width direction.
Accordingly, even when the battery modules are arranged such that the long sides pl
extend in the vehicle width direction, it is still possible to secure the spaces between the
left and right battery modules and to achieve the wiring and the like easily. In addition,
an integration density of the battery shells 12 can be increased by arranging the short
sides p2 in the front-rear direction of the vehicle. Meanwhile, the heights ot the
battery modules can be finely adjusted by arranging the height sides p3, which are the

shortest, in the vertical direction of the vehicle.

[0025]

Although various restrictions in the vertical direction of the vehicle may be
present depending on vehicles, the heights of the battery shells 12 are adjustable

depending on the mode of stacking the battery shells 12 when the structures of the
battery shells12 are in common. Accordingly, it is possible to mount the battery shells

12 efficiently by setting the unit of adjustment smaller.

10026]
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The third battery module 13R is arranged in such a direction that the height

sides p3 of the battery shells 12 extend in the vehicle width direction. Thus, the
number of stacked battery shells 12 can be finely adjusted so that the numerous battery

shells 12 can be arranged while making efficient use of the space below the left and

right rear seats 7.

<Concerning Thin Heater Modules>

Next, thin heater modules (heater modules) configured to heat the battery
modules for doing things such as preventing the battery modules not in use from
freezing will be described below on the basis of Figs. 2 and 3. Note that in Figs. 2 and
3, the thin heater modules are hatched for the convenience of providing clear illustration.
Each thin heater module is a so-called PTC heater, which is heated to a predetermined
temperature by application of electricity and then to change a resistance value therein so
as to maintain the temperature. By combining the PTC heater with a heat equalizing
plate configured to equally distribute the heat, the thin heater module can evenly heat a
range of a preset area. Here, the heater itself may employ a method of wiring a
nichrome wire in a meandering manner, a method of circulating hot water along a

predetermined flow path, or the like. However, no specific limitation 1s imposed on

what method the heater should employ.

[0027]
As indicated with hatched regions i Fig. 5, thin heater modules 23L, 23R are

provided adjacent to the long side surfaces 122 of the battery shells 12. Specifically,
the heat needs to be transferred evenly to the stacked battery shells 12 in order to heat
the entire battery modules efficiently. If the thin heater modules are provided close to
the plane surfaces 121, only the upper and lower ends of the stacked battery shells 12
adjacent to the thin heater modules are heated whereas the battery shells 12 stacked in

the middle in the vertical direction are insufficiently heated. As a consequence, it 1s

difficult to achieve stabilization of performances thereof.

[0028]
Meanwhile, all the battery shells 12 can be heated when the thin heater

modules are provided close to the short side surtaces 123. However, there i1s a
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problem of low heating sufficiency since the area facing the thin heater modules 1s

small.

[0029]
Accordingly, in this embodiment, all the battery shells 12 are evenly heated

and the heating efficiency is hence improved by providing the thin heater modules 231,

23R in such a manner as to face the long side surfaces 122.

[0030]
As described previously, each of the front left and right first battery modules

13FL, 13FR includes the four stacked battery shells 12 and has a large heat capacity.
On the other hand, as described previously, each of the center left and right second

battery modules 13CL, 13CR includes the two stacked battery shells 12, has a small

heat capacity, and easily cools down.

[0031]
Accordingly, in this embodiment, thin heater modules 21L, 21R are provided

only in front of the front left and right first battery modules 13FL, 13FR as shown 1n
Figs. 2 and 3. In the meantime, thin heater modules 221, 22R are provided in front of
the center left and right second battery modules 13CL, 13CR, and the thin heater
modules 23L, 23R are also provided behind the second battery modules 13CL, 13CR.
A reason for placing the thin heater modules 21L, 21R only in front of the first battery
modules 13 is that the front side is easily influenced by a traveling wind and the like,
and is therefore relatively easy to cools down. In addition, it 1s also possible to reduce

costs by defining smaller regions for providing the thin heater modules.

[0032]

As indicated with arrows 1n Fig. 4, the air warmed by the thin heater modules
22 for heating the second battery modules 13C moves upward. The warmed air can
heat the first battery modules 13F as well. Similarly, the air warmed by the thin heater
modules 23 for heating the second battery modules 13C moves upward. The warmed
air can heat the third battery module 13R as well. In other words, since the second

battery modules 13C are located in a position lower than the other battery modules, this

positional relation is utilized for heating the other battery modules as well.
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[0033]
The stacking direction of the third battery module 13R at the rear is different

from the stacking direction of the first battery modules 13F and the second battery
modules 13C. Here, since the long side surfaces 122 are located on an upper surface
side of the vehicle, thin heater modules 24 are also placed on the upper surface side of
the vehicle. In this case, the third battery module 13R has an even larger number of
stacked battery shells 12 than the front left and right first battery modules 13FL, 13FR,
and also has the largest heat capacity. Accordingly, the temperature drops even less 1n
the third battery module 13R. However, side surface sides of the third battery module

13R 1n the vehicle width direction are relatively easily influenced by a traveling wind

and the like whereas a portion around the center of the third battery module 13R 1n the
vehicle width direction cools down least. Accordingly, thin heater modules 24L, 24R
are provided only on upper parts of the third battery module 13R at the rear in regions at

two ends in the stacking direction of the battery shells 12 therein.

[0034]

To be more precise, when three regions are defined by division in the stacking
direction, the thin heater modules 24L, 24R are located in the regions at the two ends
and no thin heater modules are located in the central region. Though the regions for
locating the thin heater modules are narrowed by the above-described contiguration, it
is still possible to heat the third battery module 13R efficiently as a whole. In the

meantime, it 1s possible to reduce costs by defining smaller regions for locating the thin

heater modules.

[0035]
The thin heater modules 21L, 21R are closely placed upright in front of the

front left battery modules 13FL and the front right battery modules 13FR, respectively,

and are attached to a battery module mounting surface 14a of the battery pack case 14.

[0036]
The thin heater modules 221, 22R are closely placed in front of the center left

battery modules 13CL and the center right battery modules 13CR, respectively, and are

attached to the battery module mounting surface 14a of the battery pack case 14. The
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thin heater modules 23L, 23R are closely placed behind the center left battery modules

13CL and the center right battery modules 13CR, respectively, and are attached to the

battery module mounting surface 14a of the battery pack case 14.

[0037]

The thin heater modules 24L, 24R are closely located above the two ends in the
battery-shell stacking direction of the rear battery module 13R, respectively, and are

attached to the battery module mounting surface 14a of the battery pack case 14.

[0038]

In the meantime, the battery power cables are wired in the central space 1n the
vehicle width direction between the front left and right first battery modules 13FL,
13FR, and in the central space in the vehicle width direction between the center left and
right second battery modules 13CL, 13CR. Accordingly, electrode terminals of the

thin heater modules 21L, 21R, 22L, 22R, 23L, 23R, 24L, 24R are preferably placed

close to the central space in the vehicle width direction between the front left and right
first battery modules 13FL, 13FR, and in the central space in the vehicle width direction

between the center left and right second battery modules 13CL, 13CR.

[0039]
For this reason, the electrodes of the thin heater modules 21L, 21R to be

closely placed upright in front of the front left battery modules 13FL and the front right
battery modules 13FR are placed respectively at end portions of the thin heater modules
21L, 21R that are close to each other. Meanwhile, the electrodes of the thin heater
modules 23L, 23R to be closely placed upright behind the center left battery modules
13CL and the center right battery modules 13CR are also placed respectively at end

portions of the thin heater modules 231, 23R that are close to each other.

[0040]

As a consequence, the thin heater modules 21L, 21R and the thin heater

modules 231, 23R can be formed in flat plate shapes as shown in Figs. 2 and 3.

[0041]

Here, a reason why the electrode terminals of the thin heater modules 211, 21R

can be placed as described above is that there are no adjacent battery modules in front of
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the front left battery modules 13FL and the front right battery modules 13FR, so that 1t

is possible to secure the space for locating the electrode terminals around the end

portions of the thin heater modules 21L, 21R that are close to each other.

[0042]

In the meantime, a reason why the electrode terminals of the thin heater

modules 23L, 23R can be located as described above is that there are no adjacent battery
modules behind the center left battery modules 13CL and the center right battery
modules 13CR, so that it is possible to secure the space for locating the electrode

terminals around the end portions of the thin heater modules 23L, 23R that are close to

each other.

[0043]

Now, operation and effects of this embodiment will be described below.

(1) Provided are the second battery modules 13C (the one battery modules)
located below the floor panel 8 of the vehicle; the first battery modules 13F and/or the
third battery module 13R (the other battery modules) located adjacent to the second

battery modules 13C 1n the front-rear direction of the vehicle and having the greater

heights than that of the second battery modules 13C; and the thin heater modules 22 , 23
(the heater modules) located upright 1n front of and behind the second battery modules

13C 1n the front-rear direction of the vehicle in such a manner as to face the side

surfaces of the second battery modules 13C and configured to heat the second battery

modules 13C.
10044]

In other words, the second battery modules 13C have the smaller height and
smaller volumes than the other battery modules 13F, 13R. Hence, the secondary

battery modules 13C have smaller thermal capacities, and are therefore easy to cool
down. In this regard, it 1s possible to secure the heating performance by placing the
thin heater modules 22, 23 both at the front and at the rear in the front-rear direction of
the vehicle. Although this embodiment has described the configuration of the battery
pack 11 including the first battery modules 13F as well as the third battery module 13R,

only the first battery modules 13F or the third battery module 13R may be provided
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instead.

[0045]

For example, the battery pack 11 may be formed as a combination of the first
battery modules 13F and the second battery modules 13C, or as a combination of the
second battery modules 13C and the third battery module 13R. In other words, the

present invention 1s not limited only to the configuration including all of the first to

third battery modules.

[0046]
(2) Below the floor panel 8 of the vehicle, provided are the first battery

modules 13F located below the front seats and having the first height hl, the second
battery modules 13C located below the floor panel 8 at footrests for the rear seats placed
between the front seats and the rear seats and having the second height h2 lower than
the first height hl, and the third battery module 13R located below the rear seats and
having the third height h3 greater than the first height hl, which are arranged in this
order. Moreover, there are provided the thin heater modules 22, 23, which are
provided upright in front of and behind the second battery modules 13C in the front-rear
direction of the vehicle in such a manner as to face the side surfaces of the second

battery modules 13C, and are configured to heat the second battery modules 13C.

[0047]

In other words, although the second battery modules 13C are located at the

central part of the battery pack 11, the secondary battery modules 13C have smaller

volumes than the other battery modules 13F, 13R, and therefore have the smaller heat

capacities, and are easy to cool down. Accordingly, 1t is possible to secure the heating
performance by placing the thin heater modules 22, 23 both at the front and at the rear

in the front-rear direction of the vehicle. Here, since the second battery modules 13C
are located below the floor panel 8 at the footrests for the rear seats placed between the
front seats and the rear seats, it 1s hard to secure the height direction therefor. In this
regard, the battery shells 12 can be arranged efficiently by stacking the battery shells 12
along the vertical direction of the vehicle and aligning the long side surfaces 122 with

the vehicle width direction. In a place where there 1s a restriction in the height
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direction, the thin battery heaters 22, 23 can be arranged sideways instead of above,

thereby achieving efficient arrangement while avoiding other restrictions.

[0048]
(3) The thin heater modules 21 are placed in front of the first battery modules

13F in the front-rear direction of the vehicle.

[0049]
Specifically, the first battery modules 13F placed at the front side of the vehicle

are easily influenced by a traveling wind, and are therefore easy to cool down. As
described above, it is possible to reduce costs while securing the heating performance
by locating the thin heater modules only in the positions that make the thin heater
modules easy to cool down. Here, each first battery module 13F has a greater volume
than each second battery module 13C and therefore has a greater heat capacity.
Accordingly, the vehicle’s rear side of the first battery module 13 is relatively uneasy to
cools down. Hence, a sufficient heating performance can be achieved just by
providing the thin heater modules 21 only at the front side of the vehicle. The first
battery modules 13F are located below the tront seats, and it is hard to secure the height
direction therefor. In this regard, the battery shells 12 can be arranged efficiently by

stacking the battery shells 12 along the vertical direction of the vehicle and aligning the

long side surfaces 122 with the vehicle width direction.

[0050]
(4) The thin heater modules 24 are placed above the third battery module 13R

in the vertical direction of the vehicle, and in the regions at the two ends of the third

battery module 13R while excluding the central region thereotf in the vehicle width

direction.

[0051]
Specifically, the third battery module 13C is located below the rear seats and

has a relatively moderate restriction in the vertical direction. In this regard, the thin
battery heaters 24 can be placing at portions where the restriction 1s moderate, thereby
achieving efficient arrangement while avoiding other restrictions. In the meantime, it

is possible to secure a sufficient space in the vehicle width direction and to arrange the



CA 02829550 2013-092-09

14
battery shells 12 efficiently by stacking the battery shells 12 in the vehicle width

direction and locating the thin heater modules 24 thereabove. Meanwhile, the third
battery module 13R has a larger volume than the first and second battery modules 13F,
13C and therefore has a larger heat capacity as well. In particular, the center of the
third battery module 13R in the vehicle width direction is not easily intfluenced by
outside air, and 1s therefore uneasy to cools down. Accordingly, a sufficient heating
performance can be obtained while reducing costs by means of locating the thin heater
modules 24 in the two end regions excluding the central region in the vehicle width
direction. Moreover, 1t 1s possible to make effective use of the space below the seats
in the vehicle cabin 2 as the space for mounting the battery shells 12, and thereby to
mount the numerous batteries without losing the comfort of the vehicle cabin 2.

[0052]

(5) Each of the battery modules 13F, 13C, 13R 1s formed by stacking multiple
battery shells 12 in the shape of a rectangular parallelepiped having three sides. The
thin heater modules 21, 22, 23, 24 are provided upright in such a manner as to face the
side surfaces including the sides along the stacking directions of the battery modules 13.
[0053]

In other words, all the battery shells 12 can be heated evenly by providing the
thin heater modules 21, 22, 23, 24 in such a manner as to face the side surfaces
including the sides extending in the stacking directions. In addition, the heating

efficiency can be improved by heating the inside of the battery pack case 14.

[0054] .
(6) Each battery shell 12 1s formed in the shape of the rectangular

parallelepiped having the long sides pl, the short sides p2, and the height sides p3

shorter than the long and short sides, and the stacking direction 1s the direction along the
height sides p3. The thin heater modules 21, 22, 23, 24 are provided upright in such a

manner as to face the long side surtaces 122 which includes the long sides p1.

[0055]

Specifically, by stacking the battery shells 12 in the direction along the shortest

height sides p3, 1t 1s possible to set the length adjustment finely in the direction along
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the height sides p3 of the battery modules 13, and thereby to efficiently mount the

battery modules 13 on the vehicle.

[0056]
In addition, by providing the thin heater modules 21, 22, 23, 24 upright in such

a manner as to face the long side surfaces 122, it 1s possible to heat all the battery shells
12 evenly, and to improve the heating efficiency at the same time.
[0057]

It is to be noted that the entire contents of Japanese Patent Application No.
2011-054091 (date of filing: March 11, 2011) and Japanese Patent Application No.
2012-028464 (date of filing: February 13, 2012) are incorporated herein by reference.

[0058]

Although the contents of the present invention have been described with
reference to the embodiment, 1t 1s to be understood that the present invention is not
limited only to the relevant descriptions. It 1s obvious to those skilled in the art that
various modifications and alterations are possibie.

INDUSTRIAL APPLICABILITY
10059]

In the vehicle battery of the present invention, the one battery modules have the
smaller height and are therefore smaller in size than the other battery modules.
Accordingly, it is possible to ensure the performance of heating the one battery modules

by placing the heater modules both at the front and at the rear thereof in the front-rear

direction of the vehicle.

REFERENCE SIGNS LIST

[0060]
] vehicle body

vehicle cabin
motor room
left and right front wheels

left and right rear wheels

AN U B W N

front seat
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7 rear seat
3 floor panel
11 battery pack
12 battery shell
12a battery electrode terminal

13FL  front left battery module
13FR  front right battery module
13CL  center left battery module
13CR center right battery module

13R rear battery module

14 battery pack case
14a battery module mounting surface
15 motor feed line

211, 22R, 22L, 22R, 23L, 23R thin heater module (heater module)
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CLAIMS
[Claim 1] (Amended) A vehicle battery comprising:
a one battery module placed below a floor panel of a vehicle;
another battery module placed adjacent to the one battery module on a side 1n a

front-rear direction of the vehicle, and having a greater height than a height of the one

battery module; and

heater modules located in front of and behind the one battery module in the
front-rear direction of the vehicle in such a manner as to face side surfaces of the one

battery module, the heater modules being configured to heat the one battery module,

wherein

at least one of the heater modules is placed between the one battery module and

the other battery module, and has a smaller height than the height of the other battery

module.
[Claim 2] (Amended) A vehicle battery comprising:

a battery module located below a floor panel of a vehicle, including
a first battery module located below a front seat and having a first
height,
a second battery module located below the floor panel of the vehicle at

a rear seat footrest between the front seat and the rear seat, and having a second height

smaller than the first height, and

a third battery module located below the rear seat and having a third

height greater than the first height,
the first battery module, the second battery module, and the third battery

module being sequentially arranged from a front side ot the vehicle; and

heater modules located in front of and behind the second battery module in a
front-rear direction of the vehicle in such a manner as to face side surfaces of the second
battery module, the heater modules being configured to heat the second battery module,

wherein

among the heater modules, the heater module located in front of the second

battery module 1s placed between the first battery module and the second battery
AMENDED SHEET (Article 34)
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module, and has a smaller height than the height of the first battery module, and

among the heater modules, the heater module located behind the second battery
module is placed between the second battery module and the third battery module, and

has a smaller height than the height of the third battery module.
[Claim 3] The vehicle battery according to claim 2, wherein

another heater module different from the heater modules is further located 1n
front of the first battery module in the front-rear direction of the vehicle.

[Claim 4] The vehicle battery according to claim 2 or 3, wherein

still other heater modules are located above the third battery module in a
vertical direction of the vehicle in two end regions excluding a central region 1n a
vehicle width direction.
[Claim 5] The vehicle battery according to any one of claims 2 to 4, wherein
each battery module is formed by stacking a plurality of battery shells each in a

shape of a rectangular parallelepiped having three sides, and

each heater module is located in such a manner as to face a side surface of the

corresponding battery module including a side extending in a stacking direction of the

battery modules.
[Claim 6] The vehicle battery according to claim 5, wherein

each battery shell is formed in the shape of the rectangular parallelepiped

having a long side, a short side, and a height side shorter than the long and short sides,

the stacking direction is a direction along the height side, and

each heater module is located in such a manner as to face a side surface

including the long side.

AMENDED SHEET (Article 34)
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