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(57) ABSTRACT 

A temperature adjustment structure adjusts the temperature 
of an electricity storage apparatus (10) in which a plurality of 
electricity storage elements (11) are juxtaposed in a predeter 
mined direction (directionX), and has a first passageway and 
a second passageway that cause a temperature-adjusting gas 
to pass through different regions (a first region and a second 
region) in the electricity storage apparatus. The first passage 
way (21a, 21b) causes the temperature-adjusting gas to pass 
a space between the electricity storage elements (11), which 
are adjacent to each other in the predetermined direction in 
the first region. The second passageway (21C, 21 d) causes the 
gas having passed through the first region to pass, in a direc 
tion that is different from the flowing direction of the gas 
within the first region, the space between electricity storage 
elements in the second region which are adjacent to each 
other in the predetermined direction. 
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TEMPERATURE ADJUSTMENT STRUCTURE 
OF ELECTRICITY STORAGE APPARATUS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The invention relates to a temperature adjustment 
structure that adjusts the temperature of an electricity storage 
apparatus in which a plurality of electricity storage elements 
are aligned in one direction. 
0003 2. Description of the Related Art 
0004. The secondary cell may become heated due to 
charging/discharging thereof, or the like, and the electric cell 
characteristic thereof (in other words, the input/output char 
acteristic thereof) may degrade according to the temperature 
rise of the secondary cell. To overcome this drawback, some 
secondary cells are constructed so as to restrain the tempera 
ture rise thereof by Supplying cooling air to the secondary 
cell. A reference document for this technology is, for 
example, Japanese Patent Application Publication No. 2007 
188715 (JP-A-2007-188715). 
0005 To cool a cell module (battery assembly) con 
structed of a plurality of electric cells (secondary cells), cool 
ing air is Supplied to each one of the electric cells. 
0006. In a construction of a cell module, a plurality of 
electric cells (i.e., so-called rectangular electric cells) are 
arranged in a direction. In this construction of the cell module, 
heat dissipation characteristic varies according to the position 
in the direction of arrangement of the electric cells. Con 
cretely, heat dissipation may be less in a central portion of the 
cell module in the arrangement direction of the electric cells 
than in the end portions of the cell module in the arrangement 
direction, so that the temperature of the central portion of the 
cell module may become higher than the temperature of the 
end portions thereof. 
0007. In the foregoing construction, even if cooling air is 
supplied substantially uniformly to the electric cells that con 
stitute the cell module, temperature is likely to vary among 
the electric cells. 

SUMMARY OF THE INVENTION 

0008. The invention provides a temperature adjustment 
structure that is capable of restraining the variation of the 
temperature distribution among a plurality of electricity Stor 
age elements. 
0009. A first aspect of the invention relates to a tempera 
ture adjustment structure for adjusting temperature of an elec 
tricity storage apparatus in which a plurality of electricity 
storage elements are juxtaposed in a predetermined direction. 
The temperature adjustment structure includes: a first pas 
sageway that is provided in a first region in the electricity 
storage apparatus and that causes a gas for adjusting tempera 
ture to pass a space between the adjacent electricity storage 
elements, which are juxtaposed in the predetermined direc 
tion, in the first region: and a second passageway that is 
provided in a second region in the electricity storage appara 
tus which is adjacent to the first region, and that causes the gas 
having passed through the first region to pass, in a direction 
that is different from a flowing direction in the first region, the 
space between the adjacent electricity storage elements, 
which are juxtaposed in the predetermined direction. 
0010. In the foregoing aspect, the air for adjusting tem 
perature may be, for example, air. Besides, in the foregoing 
aspect, the main flowing direction of the gas passing through 
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the second region may be opposite from the main direction of 
the gas passing through the first region. Due to this construc 
tion, the gas can Smoothly flow in the first region and the 
second region. 
0011. In the foregoing aspect, the first region may have 
lower heat dissipation characteristic than the second region. 
Besides, in the foregoing aspect, the first region may contain 
at least one of the electricity storage elements which is located 
in a central portion of the electricity storage apparatus in the 
predetermined direction, and the second region contains at 
least one of the electricity storage elements which is located 
in either one of two opposite sides of the first region in the 
electricity storage apparatus that are opposite in the predeter 
mined direction. In the foregoing aspect, the first region may 
be located in a central portion of the electricity storage appa 
ratus in a plane that extends in the predetermined direction 
along an upper Surface of the electricity storage apparatus, 
and the second region may be located toward an outside edge 
side of the electricity storage apparatus from the first region in 
the plane. 
0012. In the foregoing aspect, the first region may be near 
aheat source, and the second region may be remoter from the 
heat source in a plane that extends in the predetermined 
direction along an upper Surface of the electricity storage 
apparatus than the first region is from the heat Source. 
0013. In the foregoing aspect, the temperature adjustment 
structure may further include a third passageway that is pro 
vided in a third region in the electricity storage apparatus 
which is adjacent to the second region, and that causes the gas 
having passed through the second region to pass, in a direc 
tion that is different from the flowing direction of the gas 
within the second region, through the third region. In this 
construction, the third region may have higher heat dissipa 
tion characteristic than the first region and the second region, 
and may include an external Surface of the electricity storage 
apparatus. If the electricity storage apparatus is divided into 
an increased number of regions (the first to third regions) as in 
this construction, restraining the temperature variation 
among the electricity storage elements that constitute the 
electricity storage apparatus will become easier. Besides, in 
the foregoing construction, the flowing direction of the gas 
passing through the third region may be the same as the 
flowing direction of the gas passing through the first region. 
0014. The temperature adjustment apparatus according to 
the foregoing construction may further include a partition 
plate that is located in an outer surface of the electricity 
storage apparatus and that separates the second region and the 
third region. 
0015 The temperature adjustment apparatus according to 
the foregoing construction may further include a first spacer 
that extends from an upper end Surface to a lower end Surface 
of the electricity storage apparatus and that separates the 
second region and the third region. 
0016. In the foregoing aspect, the temperature adjustment 
apparatus may further include a partition plate that is located 
in an outer Surface of the electricity storage apparatus and that 
separates the first region and the second region. 
0017. In the foregoing aspect, the temperature adjustment 
structure may further include a second spacer that extends 
from an upper end Surface to a lower end Surface of the 
electricity storage apparatus and that separates the first region 
and the second region. 
0018. According to the invention, the states of the gas 
caused to pass through the first region and the second region 
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can be made different from each other according to the tem 
perature characteristics of the first region and the second 
region in the electricity storage apparatus. For example, in an 
environment in which the first region is likely to have higher 
temperature than the second region, the temperature-adjust 
ing gas may be first Supplied to the first region, and the gas 
having been Subjected to the heat exchange in the first region 
is Supplied to the second region. By constructing the tempera 
ture adjustment apparatus in this manner, the temperature 
variation among a plurality of electricity storage elements 
that constitute an electricity storage apparatus can be 
restrained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The foregoing and further objects, features and 
advantages of the invention will become apparent from the 
following description of preferred embodiments with refer 
ence to the accompanying drawings, wherein like numerals 
are used to represent like elements and wherein: 
0020 FIG. 1 is an external view showing a construction of 
a battery in a first embodiment of the invention; 
0021 FIG. 2 is an external view showing a temperature 
adjustment structure according to the first embodiment; 
0022 FIG. 3 is an external view showing a structure of a 
bottom surface of a battery case in a modification of the first 
embodiment; 
0023 FIG. 4 is a plan view of a temperature adjustment 
structure according to another modification of the first 
embodiment from the above: 
0024 FIG. 5 is a plan view showing a temperature adjust 
ment structure according to a second embodiment of the 
invention; 
0.025 FIG. 6 is a sectional view taken on line A-A in FIG. 
5; and 
0026 FIG. 7 is a sectional view taken on line B-B in FIG. 
5. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0027. Hereinafter, embodiments of the invention will be 
described. 
0028. A temperature adjustment structure of a battery 
(electricity storage apparatus) according to a first embodi 
ment of the invention will be described with reference to FIG. 
1 and FIG. 2. FIG. 1 is a perspective view showing a con 
struction of a battery, and FIG. 2 is a perspective view show 
ing a temperature adjustment structure. In FIGS. 1 and 2, the 
X-axis, the Y-axis and the Z-axis are orthogonal to one 
another, and in this embodiment, the Z-axis is defined as an 
axis that corresponds to the vertical direction. 
0029 Firstly, the construction of the battery in this 
embodiment will be described with reference to FIG.1. The 
battery 10 of this embodiment is mounk vehicle that is, for 
example, a hybrid motor vehicle, an electric motor vehicle, 
etc. In this embodiment, the hybrid motor vehicle represents 
a vehicle that uses the battery 10 as well as an internal com 
bustion engine and a fuel cell as a motive power source that 
outputs energy for use for the traveling of the vehicle. 
Besides, the electric motor vehicle in this embodiment rep 
resents a vehicle that uses only the battery 10 as a motive 
power source of the vehicle. 
0030 Electric power output from the battery 10 is supplied 
to an electric motor that in turn generates kinetic energy that 
is to be used for the traveling of the vehicle. Besides, during 
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braking of the vehicle, regenerative electric power that is 
generated by the motor can be stored into the battery 10. 
Furthermore, the battery 10 can be charged by supplying 
electric power thereto from outside the vehicle. 
0031. The battery 10 has a plurality of cell modules (elec 

tricity storage elements) 11 that are disposed side by side in 
the direction of the X-axis (direction X). Within each cell 
module 11, a plurality of electric cells (not shown) are dis 
posed side by side in the direction of the Y-axis (direction Y), 
and are electrically connected to each other in series. 
Although in this embodiment, the electric cells are nickel 
hydride cells, this the electric cells are not restrictive, and 
other types of secondary cells, such as lithium-ion cells and 
the like, may also be used as the electric cells. Besides, 
electric double-layer capacitors may also be used instead of 
the secondary cells. Furthermore, although in this embodi 
ment, the cell modules 11 each having a plurality of electric 
cells are juxtaposed in the direction X, adopting a construc 
tion in which electric cells are disposed as electricity storage 
elements according to this invention, side by side in the direc 
tion X, is also possible. 
0032 Each cell module 11 has first side surfaces 11a and 
second side surfaces 11b. The first side surfaces 11 a form 
Surfaces (along a Y-Z plane) that are orthogonal to the direc 
tion in which the cell modules 11 are arranged, and each cell 
module 11 has two first side surfaces 11a. The second side 
Surfaces 11b form surfaces (along an X-Z plane) parallel to 
the arrangement direction of the cell modules 11, and each 
cell module 11 has two second side surfaces 11b. The first side 
surfaces 11a of each cell module 11 face the first side surfaces 
11a of adjacent cell modules 11 in the direction X. A space for 
flowing air is formed between adjacent first side surfaces 11a 
that face each other, as described below. Concretely, a spacer 
(not shown) for forming the foregoing space is disposed 
between cell modules 11 that are adjacent to each other in the 
direction X. 

0033 Besides, the two second side surfaces 11b of each 
cell module 11 are provided with a positive terminal 11c and 
a negative terminal 11d, respectively. It is to be noted that in 
FIG. 1, positive terminals 11c and negative terminals 11d of 
the cell modules 11 of the battery 10 are omitted excluding the 
two end-located cell modules 11. 
0034. Two bus bar modules 12 are disposed to face each of 
the second side surface 11b of the cell modules 11. Each bus 
bar module 12 electrically connects the positive terminal 11c 
of one of every two cell modules 11 disposed adjacent to each 
other and the negative terminal 11d of the other one of the two 
adjacent cell modules 11. The cell modules 11 that constitute 
the battery 10 are electrically interconnected in series. Inci 
dentally, each bus bar module 12 has a plurality ofbus bars for 
electrically connecting positive terminals 11c and negative 
terminals 11d. 
0035. A pair of end plates 13 are disposed at such positions 
as to Sandwich the cell modules 11. Constraining rods (not 
shown) extending in the direction X are connected to the two 
end plates 13. By connecting the two ends of each constrain 
ing rods to the two end plates 13, constraining force can be 
given to the cell modules 11. This constraining force serves as 
a force that causes cell modules 11 disposed adjacent to each 
other in the directionX to be closer to each other. 
0036 Incidentally, although in this embodiment, two con 
straining rods are disposed on each of the upper Surface side 
and the lower surface side of the cell modules 11, the number 
of constraining rods provided may be set as appropriate. 
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Besides, the structure that gives the foregoing constraining 
force to the plurality of cell modules 11 is not limited to the 
structure described above in conjunction with the embodi 
ment, but may be any structure as long as the structure pro 
vides a constraining force as described above. Furthermore, 
the structure that give such a constraining force to the cell 
modules 11 may also be omitted. 
0037 Next, the temperature adjustment structure of this 
embodiment will be described with reference to FIG.2. Blank 
arrows in FIG. 2 show directions of airflow. 
0038. The battery 10 is constructed of a first cell block 10A 
that is positioned at the center in the directionX, and a second 
cell block 10B and a third cell block 10C that are disposed at 
the two opposite sides of the first cell block 10A in the 
direction X. Each of the cell blocks 10A to 10C is constructed 
of a plurality of cell modules 11. The number of cell modules 
11 that constitute the second cell block 10B is equal to the 
number of cell modules 11 that constitute the third cell block 
10C. Besides, the number of cell modules 11 that constitute 
the first cell block 10A is greater than the number of cell 
modules 11 that constitute the second cell block 10B (or the 
third cell block 10C). 
0039. Incidentally, the number of cell modules 11 that 
constitute each cell block 10A to 10C may be set as appro 
priate. For example, the numbers of cell modules 11 that 
constitute the cell blocks 10A to 10C may be made equal to 
each other, or may also be made different from each other. 
Concretely, it suffices that the cell modules 11 that constitute 
the battery 10 are divided into three cell blocks 10A to 10C. 
taking into account the heat dissipation characteristics of the 
cell modules 11, or the like. 
0040. The battery 10 is covered by a battery case 20. A 
connection opening 20a is formed on a side Surface of an 
upper portion of the battery case 20. An end of an air intake 
duct 31 is connected to the connection opening 20a, and an 
opening portion (air intake opening) formed on another end of 
the air intake duct 31 faces the internal space of a cabin of the 
vehicle. Therefore, air in the cabin can be taken into the air 
intake duct 31. The cabin herein refers to a space in which 
occupants of the vehicle sit or stay. Besides, the air intake duct 
31 is provided with a fan 40. As the fan 40 is driven, air in the 
cabin is flown into the battery case 20 through the air intake 
duct 31. 
0041. A first partition plate 21a and a second partition 
plate 21b that are connected to the connection opening 20a 
are provided between an upper surface of the battery 10 and 
an upper surface of the battery case 20. The first partition plate 
21a is positioned on a border between the first cell block 10A 
and the second cell block 10B in a view from the direction Z. 
Besides, the second partition plate 21b is positioned on a 
border between the first cell block 10A and the third cell block 
10C when viewed in the direction Z. 
0042. The air from the air intake duct 31 passes through 
the connection opening 20a, and reaches a space S1 that is 
formed above the first cell block 10A. The space S1 is sand 
wiched between the first partition plate 21a and the second 
partition plate 21b. The air flown to the space S1 then flows 
downward while passing through the first cell block 10A. 
Concretely, airflows through spaces that are formed between 
cell modules 11 that are adjacent to each other in the direction 
X 

0043. It is to be noted herein that the provision of the first 
and second partition plates 21a and 21b prevents the air 
supplied from the air intake duct 31 from flowing toward the 
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second or third cell block 10B, 10C, and causes the air to flow 
only into the first cell block 10A. Due to this construction, the 
air from the air intake duct 31 directly contacts only the cell 
modules 11 that constitute the first cell block 10A. 

0044 Since air is caused to contact the cell modules 11 
that constitute the first cell block 10A, heat exchange can be 
carried out between the cell modules 11 of the first cell block 
10A and air. Concretely, in the case where the cell modules 11 
constituting the first cell block 10A are heated due to the 
electrical charging or discharging, the temperature rise of the 
cell modules 11 can be restrained by causing the air for 
cooling to contact the cell modules 11. Besides, in the case 
where the cell modules 11 constituting the first cell block 10A 
are excessively cold, the temperature drop of the cell modules 
can be restrained by causing the air for heating to contact the 
cell modules 11. By maintaining the temperature of the cell 
modules 11 constituting the first cell block 10A within a 
specific temperature range in this manner, degradation of the 
input/output characteristic (a characteristic regarding the 
electric charging and discharging) of the cell modules 11 can 
be restrained. 
0045. The air having been subjected to the heat exchange 
with the cell modules 11 that constitute the first cell block 
10A flows to a space S2 that is located below the first cell 
block 10A. A bottom surface of the battery 10 (which is 
underneath the cell modules 11) is located above a bottom 
surface of the battery case 20, so that the space S2 is formed 
between the two bottom surfaces. 
0046. A third partition plate 21c and a fourth partition 
plate 21d are disposed between the bottom surface of the 
battery 10 and the bottom surface of the battery case 20. The 
space S2 is sandwiched between the third partition plate 21c 
and the fourth partition plate 21d. The third partition plate 21c 
is disposed in the same plane as the side Surface of the battery 
10 which is positioned on one of the two ends of the battery 10 
in the direction X. Besides, the fourth partition plate 21d is 
disposed in the same plane as the side surface of the battery 10 
which is positioned on the other end of the battery 10 in the 
direction X. 
0047. The air flown to the space S2 changes its flowing 
direction at the bottom surface of the battery case 20, and then 
flows toward the second and third cell blocks 10B and 10C. 
That is, the air having flown into the space S2 from the first 
cell block 10A is divided into air that flows toward the second 
cell block 10B and air that flows toward the third cell block 
1OC. 

0048 Although in this embodiment the bottom surface of 
the battery case 20 is formed by a flat surface, the bottom 
surface of the battery case 20 may also be provided with a 
guide Surface for making the air to be guided from the first cell 
block 10A toward the second cell block 10B and toward the 
third cell block 10C. For example, as shown in FIG. 3, the 
bottom surface of the battery case 20 may be provided with a 
protruded portion 50 that has two angled surfaces (guide 
surfaces) 51. Incidentally, blank arrows in FIG. 3 show the 
flowing directions of air. Besides, the angled surfaces 51 may 
beformed by flat surfaces, or may also be formed by curved 
Surfaces. 

0049. The air directed toward the second cell block 10B 
flows upward while passing through the second cell block 
10B. Concretely, airflows through the spaces that are formed 
between cell modules 11 of the second cell block 10B which 
are adjacent to each other in the direction X. Likewise, the air 
directed toward the third cell block 10C flows upward while 
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passing through the third cell block 10C. Concretely, airflows 
through the spaces that are formed between cell modules 11 
of the third cell block 10C which are adjacent to each other in 
the direction X. It is to be noted that as air passes through the 
second cell block 10B or the third cell block 10C, heat 
exchange is performed between the air and the cell modules 
11 that constitute the second or third cell block 10B or 10C. 
Besides, the flowing direction of the air that passes through 
the second or third cell block 10B or 10C is opposite the 
flowing direction of the air that passes through the first cell 
block 10A. 
0050. The air having been subjected to the heat exchange 
with the second cell block 10B flows to a space S3 that is 
located above the second cell block 10B. Then, the air having 
reached the space S3 changes (reverses) its flowing direction 
at the upper surface of the battery case 20, and then flows 
downward (toward a connection opening 20b described 
below) within a space that is formed between the second cell 
block 10B and the side surface (in a Y-Z plane) of the battery 
case 20. During this passage, the air is subjected to the heat 
exchange with a region of the second cell block 10B which 
faces the side surface (in the Y-Z plane) of the battery case 20. 
It is to be noted herein that one of the end plates 13 (see FIG. 
1) is positioned in a region of the second cell block 10B which 
faces the side surface of the battery case 20. 
0051. A connection opening 20b is formed on the bottom 
surface of the battery case 20. An end of a first exhaust duct32 
is connected to the connection opening 20b. Due to this con 
struction, the air having been subjected to the heat exchange 
with the side surface of the second cell block 10B passes 
through the connection opening 20b, and is guided to the first 
exhaust duct 32. An exhaust opening (not shown) formed on 
another end of the first exhaust duct 32 is located in an 
external surface of the vehicle. Therefore, the air having 
entered the first exhaust duct 32 via the connecting opening 
20b is let out of the vehicle (into the atmosphere). 
0052 On the other hand, the air having been subjected to 
the heat exchange with the third cell block 10C moves to a 
space S4 that is located above the third cell block 10C. Then, 
the air having reached the space S4 changes (reverses) its 
flowing direction at the upper surface of the battery case 20, 
and then flows downward (toward a connection opening 20c 
described below) within a space that is formed between the 
third cell block 10C and the side surface (in aY-Z plane) of the 
battery case 20. During this passage, the air is subjected to the 
heat exchange with a region of the third cell block 10C which 
faces the side surface (in the Y-Z plane) of the battery case 20. 
It is to be noted herein that one of the end plates 13 (see FIG. 
1) is positioned in a region in the third cell block 10C which 
faces the side surface of the battery case 20. 
0053 A connection opening 20c is formed on the bottom 
surface of the battery case 20. An end of a second exhaust duct 
33 is connected to the connection opening 20c. Due to this 
construction, the air having been Subjected to the heat 
exchange with the side surface of the third cell block 10C 
passes through the connection opening 20c, and is guided to 
the second exhaust duct 33. An exhaust opening (not shown) 
formed on another end of the second exhaust duct 33 is 
located in an external surface of the vehicle. Therefore, the air 
having entered the second exhaust duct 33 via the connecting 
opening 20c is let out of the vehicle (into the atmosphere). 
0054 Incidentally, although in this embodiment, the first 
and second exhaust ducts 32 and 33 have their exhaust open 
ings at locations that are different from each other, this con 
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struction is not restrictive. For example, the first and second 
exhaust ducts 32 and 33 may be connected to each other, and 
air in the two exhaust ducts may be discharged via one 
exhaust opening. 
0055. In a construction in which a plurality of cell modules 
11 are arranged in the direction X as in the battery 10 of this 
embodiment, the cell module 11 positioned at a center in the 
direction X (the first cell block 10A) and the cell modules 11 
positioned at two opposite ends in the direction X may some 
times differ from each other in the heat dissipation character 
istic. Specifically, the cell modules 11 positioned in end por 
tions of the battery 10 (which constitute the second and third 
cell blocks 10B and 10C) easily release heat that is generated 
by the cell modules 11 to the outside, whereas the cell mod 
ules 11 positioned in a central portion of the battery 10 (which 
constitute the first cell block 10A) cannot easily release heat 
generated by the cell modules 11 to the outside. Therefore, the 
temperature of the cell modules 11 located in a central portion 
of the battery 10 (which constitute the first cell block 10A) 
may become higher than the temperature of the cell modules 
11 located in the two end portions of the battery 10 (which 
constitute the second and third cell blocks 10B and 10C). 
0056. In the structure of the embodiment, cooling air first 
contacts the first cell block 10A that is located in a central 
portion of the battery 10. Therefore, the cell modules 11 that 
constitute the first cell block 10A can be efficiently cooled. 
0057 The air having been subjected to the heat exchange 
with the first cell block 10A is guided so as to contact the 
second and third cell blocks 10B and 10C that are located at 
the two end sides of the first cell block 10A in the direction X. 
Since the second and third cell blocks 10B and 10C have 
higher heat dissipation characteristic than the first cell block 
10A, the air having been subjected to the heat exchange with 
the first cell block 10A is sufficient to cool the second and 
third cell blocks 10B and 10C when contacting the cell 
blocks. 

0058. Furthermore, in this embodiment, the air having 
been subjected to the heat exchange with the second cell 
block 10B (or the third cell block 10C) is guided to flow along 
the side surface of the second cell block 10B (or the third cell 
block 10C), so that heat exchange occurs between the air and 
the side surface. Since the side surface of the second cell 
block 10B has the highest heat dissipation characteristic, 
Sufficient cooling performance can be obtained although the 
air having been Subjected to the heat exchange in the second 
cell block 10B is caused to contact the side surface. 
0059 By guiding the air to the cell blocks 10A to 10C as 
described above, the temperature variation can be restrained 
with respect to all the cell modules 11 that constitute the 
battery 10. If the temperature variation among the cell mod 
ules 11 can be restrained, efficient charging and discharging 
of all the cell modules 11 that constitute the battery 10 may be 
possible. 
0060. It is to be noted herein that if temperature variation 
occurs among the cell modules 11, variation also occurs in the 
input/output characteristic among the cell modules 11, and 
therefore, a control over the charging/discharging of the bat 
tery 10 with reference to a cell module 11 whose input/output 
characteristic has been the most degraded may be required. 
On the other hand, if the temperature variation among the cell 
modules 11 is restrained and therefore the variation in the 
input/output characteristic among the cell modules 11 is 
restrained as the present embodiment, efficient charging and 
discharging of the battery 10 may become possible. 
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0061 Incidentally, although in the embodiment, the fan 40 
is provided in the air intake duct 31, this construction is not 
restrictive, but it suffices that the foregoing flow of air can be 
generated within the battery case 20. Concretely, the exhaust 
ducts 32, 33 can be provided with a fan 40. 
0062 Besides, although in the forgoing embodiment, air is 
supplied from the above the battery 10, this is not restrictive. 
That is, it suffices that after air from the air intake duct is first 
caused to contact the first cell block 10A, the air can becaused 
to contact the second and third cell blocks 10B, 10C. 
0063 Concretely, the construction shown in FIG.2 may be 
inverted upside down. In the inverted construction, air is 
supplied from below the battery 10, and flows upward while 
passing through the first cell block 10A. Then, after reaching 
the top of the first cell block 10A, the air flows toward the 
second and third cell blocks 10B and 10C, and then flows 
downward while passing through the cell blocks 10B and 
10C. After passing through the cell blocks 10B and 10C, the 
air changes its flowing direction, and flows upward along the 
side surfaces of the cell blocks 10B and 10C, and then is 
guided to the exhaust ducts. 
0064. Besides, adopting a construction as shown in FIG.4, 
in which air is supplied to the first cell block 10A from the side 
of the second side surfaces 11b of the cell modules 11 (see 
FIG. 1), into the present embodiment is also possible. FIG. 4 
is a plan view of the battery 10, in which directions of airflow 
are shown by blankarrows. In the construction shown in FIG. 
4, too, air from the air intake duct passes through the first cell 
block 10A, and then passes through the second and third cell 
blocks 10B and 10C. This construction is also able to achieve 
substantially the same effects as the construction of the fore 
going embodiment. 
0065 Besides, although in the foregoing embodiment, the 
air passing through each cell block 10A to 10C is caused to 
flow in the direction Z (the upward direction or the downward 
direction), this construction is not restrictive. For example, in 
the case where the flowing direction of the airpassing through 
the first cell block 10A is the direction X, the flowing direc 
tion of the air passing through the second cell block 10B may 
be the direction Y. This flow of air can be achieved by, for 
example, appropriately setting the positions, shapes and the 
like of partition plates disposed in the battery case 20. 
0066 Although in the foregoing embodiment, the cell 
modules 11 that constitute the battery 10 are divided into 
three cell blocks 10A, 10B and 10C, this construction is not 
restrictive, but the number of cell blocks in the battery 10 can 
be set as appropriate. Concretely, adopting an arrangement in 
which, of a plurality of cell modules 11 that constitute the 
battery 10, at least one cell module 11 positioned at the center 
in the direction X is provided as a first cell block, and a 
plurality of cell blocks are disposed on two opposite sides of 
the first cell block in the direction X, is possible. It is to be 
noted herein that the numbers of cell blocks disposed on the 
two opposite sides of the first cell block in the directionX may 
be equal to each other, or may also be different from each 
other. In Such a case, too, it suffices that the flowing direction 
of air within the battery case is changed from one cell block to 
another so that, in two cell blocks that are adjacent to each 
other in the direction X, air is flown therethrough in mutually 
different directions (e.g., the upward direction and the down 
ward direction). 
0067. A temperature adjustment structure according to a 
second embodiment of the invention will be described with 
reference to FIGS. 5 to 7. FIG. 5 is a plan view showing a 
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construction of the temperature adjustment structure of this 
embodiment. FIG. 6 is a sectional view taken online A-A in 
FIG. 5, and FIG. 7 is a sectional view taken on line B-B in 
FIG. 5. Incidentally, the members that perform the same 
functions as those members described above in conjunction 
with first embodiment are represented by the same reference 
characters in the drawings, and detailed descriptions thereof 
are omitted below. Differences of the second embodiment 
from the first embodiment will mainly be described below. 
0068 A first partition plate 23a is disposed between an 
upper surface of the battery case 20 and an upper surface of 
the battery 10. An end (i.e., end edge) of an air intake duct31 
is connected to the first partition plate 23a. The first partition 
plate 23a has an elliptical shape when viewed in a vertical 
direction (see FIG. 5). The air taken into the air intake duct31 
reaches a space 51 that is surrounded by the first partition 
plate 23a. 
0069. The air having been guided to the space S1 flows 
downward while passing through a region R1 in the battery 10 
which corresponds to the space S1. The region R1 herein is a 
region that becomes Superimposed on the space S1 when the 
battery 10 is viewed in the vertical direction. As in the first 
embodiment, air flows through spaces that are formed 
between every two cell modules 11 that are adjacent to each 
other in the direction X. However, the second embodiment 
has a construction in which, in each of these spaces between 
the cell modules 11, only a portion of the space that is within 
the region R1 allows air to pass. 
0070 Concretely, spacers (some of spacers) disposed 
between adjacent cell modules 11 allow air to flow through 
spaces therebetween that correspond to the region R1. These 
spacers extend from an upper end Surface to a lower end 
surface of the cell modules 11. The border lines between the 
regions R1 and R2 shown in FIG. 6 and FIG. 7 show these 
Spacers. 

0071. As airpasses through the region R1 in the battery 10, 
heat exchange is performed between the air and the cell 
modules 11 that are within the region R1. After being sub 
jected to the heat exchange in the region R1 of the battery 10, 
the airflows to a space S2 that is formed below the battery 10. 
A second partition plate 23b is disposed between a lower 
surface of the battery case 20 and a lower surface of the 
battery 10 so that a space S2 is formed by the second partition 
plate 23b. The second partition plate 23b has an elliptical 
shape when viewed in the vertical direction (see FIG. 5). 
0072 After reaching the space S2, the air changes its 
flowing direction at a bottom surface of the battery case 20, 
and flows upward while passing through the region R2 in the 
battery 10. The region R2 is a region sandwiched between the 
first partition plate 23a and the second partition plate 23b 
when the battery 10 is viewed in the vertical direction. 
Besides, air passing through the region R2 means the air, 
which flows through spaces that are within the region R2, 
among the spaces that are formed between every two adjacent 
cell modules 11. Therefore, heat exchange occurs between air 
and the cell modules 11 that are within the region R2. 
0073. It is to be noted herein that spacers (some of spacers) 
provided between adjacent cell modules 11 allow air to flow 
through spaces therebetween that correspond to the region 
R2. These spacers extend from the upper end surface to the 
lower end surface of the cell modules 11. The border lines 
between the regions R2 and R3 shown in FIG. 7 show these 
Spacers. 
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0074 The air having been subjected to the heat exchange 
in the region R2 of the battery 10 flows to a space S3 that is 
formed above the battery 10. Then, after reaching the space 
S3, the air changes its flowing direction at the upper Surface of 
the battery case 20, and flows downward while passing 
through regions R3 in the battery 10 that are other than the 
regions R1 and R2. 
0075. The regions R3 are located between the second par 

tition plate 23b and an external edge of the battery 10 when 
the battery 10 is viewed in the vertical direction. Besides, air 
passing through the regions R3 means the air, which flows 
through spaces within the region R3, among the spaces that 
are formed between adjacent cell modules 11, or that air 
moves along an external surface of the battery 10. Therefore, 
heat exchange occurs between air and the cell modules 11 that 
are within the regions R3. The airhaving been subjected to the 
heat exchange flows through an exhaust duct 32 or another 
exhaust duct 33. 
0076. In this embodiment, the regions into which air is 
sequentially introduced so as to contact cell modules 11 as 
described above are divided according to the position in an 
X-Y plane. Incidentally, in the first embodiment, the regions 
(the cell blocks 10A to 10C) into which air is sequentially 
introduced so as to contact cell modules 11 are divided 
according to the positions of the cell modules 11 in the direc 
tion X. 
0077 According to this embodiment, the state of air that is 
caused to contact cell modules 11 is made different according 
to the positions of the cell modules 11 in the direction X in 
Sucha manner that the variation in temperature among the cell 
module 11that constitute the battery 10 can be restrained. The 
state of air herein refers to the state of air being subjected or 
not being Subjected to heat exchange with cell modules 11. 
0078 Besides, in the embodiment, the state of air that is 
caused to contact cell modules 11 can be made different 
according to the position in the cell modules 11 (the position 
in the direction Y). Concretely, in each cell module 11, a 
portion from which heat does not readily dissipate is caused to 
have contact with air that comes directly from the air intake 
duct, and a portion of the cell module 11 from which heat 
readily dissipates is caused to have contact with the air that 
has been Subjected to heat exchange. Therefore, the tempera 
ture variation within each cell module 11 can be restrained. In 
particular, in the embodiment, since a plurality of electric 
cells are juxtaposed in the direction Y within each cell module 
11, the temperature variation among the electric cells of each 
cell module 11 can be restrained. 
0079 Incidentally, although in the embodiment, the first 
and second partition plates 23a and 23b have an elliptical 
shape as shown in FIG. 5, this configuration is not restrictive, 
but the shapes of the partition plates 23a and 23b can be set as 
appropriate on the basis of the temperature distribution in an 
X-Y plane in the battery 10. That is, it suffices that in the X-Y 
plane in the battery 10, regions having different heat dissipa 
tion characteristics (the regions R1 to R3 in the embodiment) 
are specifically determined beforehand, and that partition 
plates 23a and 23b are disposed in accordance with the 
regions. Besides, it also suffices that the positions of the 
spacers disposed between the cell modules 11 are determined 
according to the positions of the partition plates 23a and 23b. 
0080 Besides, although in the embodiment, the battery 10 

is divided into three regions R1 to R3, this is not restrictive, 
but the battery 10 may also be divided into four or more 
regions. In Such constructions, too, it suffices that air directly 

Jan. 12, 2012 

from the air intake duct is caused to contact the region that has 
the lowestheat dissipation characteristic in the X-Y plane and 
the air having been Subjected to the heat exchange is caused to 
contact the other regions. It suffices that the flowing direction 
of air in the battery 10 is changed and the flowing directions 
of air in regions that are adjacent to each other in the X-Y 
plane are made different from each other. 
I0081 Although in this embodiment, the battery 10 is 
divided into a plurality of regions R1 to R3 in the X-Y plane 
taking into consideration the heat dissipation characteristic of 
the battery 10 itself, this is not restrictive. 
I0082 For example, in the case where a heat source (an 
engine or the like) is disposed near the battery 10, the battery 
10 may be divided into a plurality of regions by using as a 
reference a portion of the battery 10 that is the closest to the 
heat source. Specifically, air from the air intake duct may be 
guided to a region of the battery 10 which is the closest to the 
heat source, and the air having been Subjected to the region 
that is the closest to the heat Source may be caused to contact 
the other regions. As for the route via which air is moved, it 
suffices that as in the first and second embodiments, the 
flowing direction of air is changed within the battery case 20, 
and the flowing directions of air within regions that are adja 
cent to each other in the X-Y plane are made different from 
each other. 
I0083 Besides, although in the first and second embodi 
ments, air for adjusting temperature is Supplied to the battery 
10, this is not restrictive, but a gas other than air may also be 
used. 
0084. While the invention has been described with refer 
ence to example embodiments thereof, it is to be understood 
that the invention is not limited to the described embodiments 
or constructions. To the contrary, the invention is intended to 
cover various modifications and equivalent arrangements. In 
addition, while the various elements of the disclosed inven 
tion are shown in various example combinations and configu 
rations, other combinations and configurations, including 
more, less or only a single element, are also within the scope 
of the appended claims. 

1. An electricity storage apparatus in which comprising: 
a plurality of electricity storage elements each disposed 

side by side in a predetermined direction; 
a temperature adjustment structure; 
a first passageway that is provided in a first region in the 

plurality of electricity storage elements and that causes a 
gas, that has flown into the electricity storage apparatus, 
for adjusting temperature to pass a space between the 
adjacent electricity storage elements, which are juxta 
posed in the predetermined direction, in the first region; 
and 

a second passageway that is provided in a second region in 
the plurality of electricity storage elements which is 
adjacent to the first region, and that causes the gas having 
passed through the first region to pass, in a direction that 
is different from a flowing direction in the first region, 
the space between the adjacent electricity storage ele 
ments, which are juxtaposed in the predetermined direc 
tion in the second region, 

wherein the first region contains at least one of the elec 
tricity storage elements which is located in a central 
portion of the electricity storage apparatus in the prede 
termined direction, and 

wherein the second region contains at least one of the 
electricity storage elements which is located in either 
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one of two opposite sides of the first region in the elec 
tricity storage apparatus that are opposite in the prede 
termined direction. 

2. The electricity storage apparatus according to claim 1, 
wherein the first region has lower heat dissipation character 
istic than the second region. 

3. The electricity storage apparatus according to claim 1, 
wherein the flowing direction of the gas passing through the 
second region is opposite from the flowing direction of the 
gas passing through the first region. 

4. (canceled) 
5. The electricity storage apparatus according to claim 1, 

wherein: 
the first region is located in a central portion of the elec 

tricity storage apparatus in a plane that extends in the 
predetermined direction along an upper Surface of the 
electricity storage apparatus; and 

the second region is located toward an outside edge side of 
the electricity storage apparatus from the first region in 
the plane. 

6. The electricity storage apparatus according to claim 1, 
wherein: 

the first region is near a heat source; and 
the second region is remoter from the heat Source in a plane 

that extends in the predetermined direction along an 
upper Surface of the electricity storage apparatus than 
the first region is from the heat source. 

7. The electricity storage apparatus according to claim 1, 
further comprising a third passageway that is provided in a 
third region in the electricity storage apparatus which is adja 
cent to the second region, and that causes the gas having 
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passed through the second region to pass, in a direction that is 
different from the flowing direction of the gas within the 
second region, through the third region. 

8. The electricity storage apparatus according to claim 7. 
wherein the third region has higher heat dissipation charac 
teristic than the first region and the second region, and 
includes an external Surface of the electricity storage appara 
tuS. 

9. The electricity storage apparatus according to claim 7. 
wherein the flowing direction of the gas passing through the 
third region is the same as the flowing direction of the gas 
passing through the first region. 

10. The electricity storage apparatus according to claim 7. 
further comprising a partition plate that is located on an outer 
Surface of the electricity storage apparatus and that separates 
the second region and the third region. 

11. The electricity storage apparatus according to claim 7. 
further comprising a first spacer that extends from an upper 
end Surface to a lower end Surface of the electricity storage 
apparatus and that separates the second region and the third 
region. 

12. The electricity storage apparatus according to claim 1, 
further comprising a partition plate that is located on an outer 
Surface of the electricity storage apparatus and that separates 
the first region and the second region. 

13. The electricity storage apparatus according to claim 1, 
further comprising a second spacer that extends from an 
upper end surface to a lower end surface of the electricity 
storage apparatus and that separates the first region and the 
second region. 


