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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a middle- or
large-sized battery pack including a dual temperature-
controlling system, and, more particularly, to a middle-or
large-sized battery pack including a dual temperature-
controlling system that is capable of controlling the over-
all temperature of the battery pack using a heat transfer
medium flowing through gaps defined between unit cells
of the battery pack and controlling the temperature of
each unit cell using a phase transformation layer at-
tached to the outer surface of each unit cell.

BACKGROUND OF THE INVENTION

[0002] One of the biggest problems caused from vehi-
cles using fossil fuel, such as gasoline and diesel oil, is
creation of air pollution. A technology for using a second-
ary battery, which can be charged and discharged, as a
power source for vehicles has attracted considerable at-
tention as one method of solving the above-mentioned
problem. As a result, electric vehicles (EV), which are
operated using only a battery, and hybrid electric vehicles
(HEV), which jointly use a battery and a conventional
engine, have been developed. Some of the electric ve-
hicles and the hybrid electric vehicles are now being com-
mercially used. A nickel-metal hydride (Ni-MH) second-
ary battery has been mainly used as the power source
for the electric vehicles (EV) and the hybrid electric ve-
hicles (HEV). In recent years, however, the use of a lith-
ium-ion secondary battery has also been attempted.
[0003] High output and large capacity are needed for
such a secondary battery to be used as the power source
for the electric vehicles (EV) and the hybrid electric ve-
hicles (HEV). To this end, a plurality of small-sized sec-
ondary batteries (unit cells) are connected in series
and/or in parallel with each other so as to constitute a
battery module, and a plurality of battery modules are
connected in parallel and/or in series with each other so
as to constitute a middle- or large-sized battery pack.
[0004] In such a high-output, large-capacity battery
pack, however, a large amount of heat is generated from
the unit cells during the charge and discharge of the unit
cells. When the heat generated from the unit cells during
the charge and discharge of the unit cells is not effectively
removed, heat is accumulated in the unit cells with the
result that the unit cells are degraded. Furthermore, when
some of the unit cells are overheated due to various caus-
es during the accumulation of heat in the unit cells, there
is a high possibility that the unit cells catch fire or explode.
Consequently, it is necessary to provide a cooling system
for cooling a middle- or large-sized battery pack having
high output and large capacity.
[0005] Generally, the cooling of the middle- or large-
sized battery pack is accomplished by the flow of a cool-
ant. For example, there is being used a coolant-flow cool-

ing system constructed in a structure in which a coolant,
such as air, forcibly flows between unit cells or battery
modules of the battery pack by the operation of a cooling
fan. However, this coolant-flow cooling system has sev-
eral problems.
[0006] First, the conventional cooling system has a
problem in that the temperature difference between the
unit cells is very large. When the battery pack includes
a plurality of unit cells, and the unit cells are maintained
in optimum operation, the battery pack is also maintained
in optimum operation. Consequently, the large temper-
ature difference between the unit cells accelerates the
degradation of the unit cells and restrains the optimum
operation of the battery pack.
[0007] Second, the conventional cooling system in-
creases the size of the battery pack. For example, since
the size of a battery pack that can be mounted in electric
vehicles (EV) and hybrid electric vehicles (HEV) is re-
stricted, the large-sized battery pack is difficult to be
mounted in the electric vehicles (EV) and the hybrid elec-
tric vehicles (HEV). FIG. 1 is a typical view illustrating a
conventional representative battery pack cooling system.
[0008] The battery pack cooling system 10 includes a
battery pack 20 comprising a plurality of batteries, a cool-
ant inlet port 30 mounted at the top of the battery pack
20, and a coolant outlet port 40 mounted at the bottom
of the battery pack 20. The battery pack 20 comprises a
plurality of battery groups 50 electrically connected with
each other. Each battery group 50 comprises a plurality
of unit cells 60 electrically connected with each other.
Between the respective unit cells 60 of each battery group
50 are formed small gaps, through which a coolant flows.
Consequently, a coolant introduced through the coolant
inlet port 30 flows through the gaps defined between the
respective unit cells 60 of each battery group 50 so as
to remove heat generated from the respective unit cells
60, and is then discharged through the coolant outlet port
40 mounted at the top of the battery pack 20.
[0009] In the above-described structure, the coolant
inlet port 30 and the coolant outlet port 40 are mounted
at the top and bottom of the battery pack 20, respectively.
Consequently, it is required that spaces necessary to
mount such coolant guide members be provided at the
top and bottom of the battery pack 20. This is a principal
factor increasing the total size of the battery pack 20.
[0010] In addition, vehicles, such as electric vehicles
(EV) and hybrid electric vehicles (HEV), may be frequent-
ly operated under tough conditions. The optimum oper-
ating condition of each unit cell constituting the battery
pack may be changed depending upon various factors.
Generally, the optimum operating condition of each unit
cell is decided within a specific temperature range. On
the other hand, the vehicles are operated at low temper-
ature in the winter season. Consequently, it is required
that the battery pack be controlled to be within the above-
mentioned optimum operating temperature range. In this
case, it is necessary to stop the operation of the cooling
system such that the battery pack can be operated within
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the optimum operating temperature range. Alternatively,
it may be necessary to increase the temperature of a
coolant (e.g., air) introduced into the cooling system such
that the operating temperature of the battery pack can
be controlled to be within the optimum operating temper-
ature range. However, when the unit cells of the battery
pack have low temperature, battery components may be
damaged. Furthermore, the degradation of the battery
components may be accelerated due to the abrupt in-
crease of the temperature of the coolant introduced into
the cooling system.
[0011] Meanwhile, when, in spite of removal of foreign
matter by filtering the coolant, some of the foreign matter
is introduced into the battery pack, and is brought into
contact with the unit cells of the battery pack, another
problem may be caused. Generally, the unit cells consti-
tuting the battery pack are wrapped with prismatic con-
tainers or pouch-shaped laminate sheets. The outer sur-
faces of the unit cells may be physically or chemically
damaged depending upon kinds of foreign matter. Such
damage to the unit cells, in which electrochemical reac-
tions occur, causes combustion or explosion of the unit
cells.
[0012] Consequently, there is high necessity for a tech-
nology of fundamentally solving the above-mentioned
problems. Documents US 2005/202310 and DE
19503085 relate to battery cooling systems including a
plurality of units cells connected with each other.

SUMMARY OF THE INVENTION

[0013] Therefore, the present invention has been
made to solve the above-mentioned problems, and other
technical problems that have yet to be resolved.
[0014] Specifically, it is a first object of the present in-
vention to provide a middle- or large-sized battery pack
that is capable of controlling the overall temperature of
the battery pack and individually controlling the temper-
atures of unit cells constituting the battery pack.
[0015] It is a second object of the present invention to
provide a middle- or large-sized battery pack that is ca-
pable of restraining the abrupt change in temperature of
the unit cells, when the battery pack is not in operation
or when the external environment abruptly changes,
thereby preventing the degradation of the unit cells.
[0016] It is a third object of the present invention to
provide a middle- or large-sized battery pack that is ca-
pable of minimizing damage to the unit cells due to foreign
matter when the foreign matter is brought into contact
with the unit cells.
[0017] It is a fourth object of the present invention to
provide a middle- or large-sized battery pack including a
temperature-controlling system for reducing the overall
temperature difference of the battery pack.
[0018] It is a fifth object of the present invention to pro-
vide a middle- or large-sized battery pack having a min-
imized size while accomplishing the above-mentioned
objects.

[0019] In accordance with the present invention, the
above and other objects can be accomplished by the
provision of a middle- or large-sized battery pack accord-
ing to claim 1 and including a plurality of unit cells elec-
trically connected with each other, wherein the battery
pack is constructed in a structure in which a heat transfer
medium flows through gaps defined between the unit
cells for controlling the overall temperature of the battery
pack to be within a predetermined temperature range for
the optimum operation of the battery pack, and each unit
cell is provided at the outer surface thereof, at which the
heat transfer medium is brought into contact with each
unit cell, with a layer containing a phase transformation
material (’phase transformation layer’) for minimizing in-
dividual temperature differences between the unit cells.
[0020] In the battery pack according to the present in-
vention, therefore, the overall temperature of the battery
pack is controlled by the heat transfer medium flowing
through the gaps between the unit cells, and the temper-
ature of each unit cell is controlled by the phase trans-
formation layer attached to the outer surface of each unit
cell. Specifically, heat generated from each unit cell dur-
ing the operation of the battery pack is transmitted to the
phase transformation layer attached to the outer surface
of each unit cell with the result that each unit cell is pri-
marily cooled. The phase transformation layer is second-
arily cooled by the heat transfer medium flowing through
the gaps between the unit cells. Also, when the external
temperature abruptly decreases while the battery pack
is not in operation, each unit cell is maintained at a pre-
determined temperature by virtue of heat stored in the
phase transformation layer. Furthermore, the phase
transformation layer serves to protect each unit cell from
foreign matter introduced into the battery pack along with
the heat transfer medium.
[0021] The phase transformation layer may be con-
structed in the form of a thin film directly applied to the
outer surface of each unit cell or a film attached to the
outer surface of each unit cell.
[0022] The phase transformation material contained in
the phase transformation layer is a material of which the
phase transformation, preferably from the solid phase to
the liquid phase or from the liquid phase to the solid
phase, occurs at the predetermined temperature. Spe-
cifically, the phase transformation material is a material
having a large amount of latent heat during such phase
transformation. The phase transformation material may
be a single compound, a mixture, or a composite. The
phase transformation includes a physical phase trans-
formation of these materials occurring at the predeter-
mined temperature and a phase transformation accom-
plished by the reversible physical or chemical reaction
of a mixture of two or more materials at the predetermined
temperature.
[0023] Representative examples of the phase trans-
formation material may include paraffin, polyethylene
glycol, inorganic hydrate (for example, Na2HPO4·12H2O,
Na2SO4·10H2O, Zn(NO3)2·6H2O). However, the phase
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transformation material is not limited to the above-spec-
ified materials. Preferably, the phase transformation ma-
terial is paraffin, which has relatively high latent heat and
is inexpensive and of which the phase transformation
temperature is easily controlled depending upon the mo-
lecular weight thereof.
[0024] Also, the phase transformation layer may fur-
ther contain a material having a high thermal conductivity
to increase the thermal conduction of the phase trans-
formation material. For example, the high thermal con-
ductive material includes powdered metal or graphite.
However, the high thermal conductive material is not lim-
ited to the above-specified materials.
[0025] The thickness of the phase transformation layer
is not particularly restricted. Preferably, the thickness of
the phase transformation layer is decided such that the
phase transformation layer contains phase transforma-
tion heat capacity sufficient to maintain the unit cells at
a predetermined temperature level while the thermal con-
ductivity to the heat transfer medium is not greatly low-
ered during the discharge of the unit cells.
[0026] Preferably, the phase transformation material
has a phase transformation temperature approximate to
the upper limit of the optimum operating temperature
range of each unit cell. The optimum operating temper-
ature range of each unit cell may be changed depending
upon the kinds of unit cells used. In a preferred embod-
iment, the optimum operating temperature range is 25 to
40 degrees. When the phase transformation temperature
exceeds the above-specified temperature range, and, at
the same time, is approximate to the above-specified
temperature range, each unit cell can be maintained at
least below the phase transformation temperature. Es-
pecially, when the temperature of some unit cells is rel-
atively high, the phase transformation material restrains
the increase in temperature of the unit cells, thereby se-
curing the safety of the battery pack. Consequently, the
phase transformation material minimizes the tempera-
ture difference between the unit cells.
[0027] When the heat transfer medium serves to lower
the temperature of the battery pack, the heat transfer
medium may be referred to as a coolant. The heat trans-
fer medium is not particularly restricted so long as the
heat transfer medium is a fluid that can flow through the
gaps between the unit cells. Preferably, the heat transfer
medium is air or water. More preferably, the heat transfer
medium is air. A drive force necessary to forcibly move
the heat transfer medium may be supplied from an ad-
ditional drive unit, for example, a fan.
[0028] A plurality of unit cells are needed to manufac-
ture a high-output, large-capacity battery pack. It is re-
quired that the unit cells be stacked with high integration
to manufacture a compact battery pack. At the same time,
it is required that the unit cells be spaced a predetermined
distance from each other to control the temperature of
the battery pack, and the heat transfer medium flow
through the gaps between the unit cells.
[0029] In a preferred embodiment, therefore, the bat-

tery pack is constructed in a structure in which the unit
cells are stacked one on another while the unit cells are
spaced a predetermined distance from each other to form
a plurality of battery groups, and the battery groups are
arranged in lateral direction, and the outer surfaces of
the battery groups are surrounded by a pack case. In this
structure, the heat transfer medium is introduced through
an introduction unit located at one side of the battery
pack, flows through the gaps between the unit cells, and
is then discharged through a discharge unit located at
the other side of the battery pack.
[0030] In the above-described structure, the stacking
of the unit cells and the lateral arrangement of the battery
groups may be accomplished in various manners. In a
preferred embodiment, the unit cells are mounted in each
upper and lower open-type cartridge while the unit cells
are arranged in the lateral direction, and the cartridges
are stacked one on another to construct the battery pack.
In this case, the cartridges are spaced a predetermined
distance from each other, and the heat transfer medium
flows through gaps defined between the cartridges to
control the temperature of the unit cells.
[0031] Preferably, the battery pack is constructed in a
structure in which an introduction unit, through which the
heat transfer medium is introduced, and a discharge unit,
through which the heat transfer medium is discharged,
are located on the same plane of the battery pack, a flow
channel defined between the introduction unit and the
discharge unit (a flow channel for heat transfer medium)
is divided into several flow channels such that the heat
transfer medium introduced through the introduction unit
flows through the respective battery groups and is then
discharged through the discharge unit.
[0032] According to the structure of the battery pack
constructed as described above, the introduction unit and
the discharge unit are located on the same plane of the
battery pack, whereby it is possible to minimize the total
size of the battery pack. Also, one specific flow channel
is assigned to each battery group, such that the cooling
is individually performed for the respective battery
groups. Consequently, the flow rate of the heat transfer
medium in the respective flow channels is uniform, and
therefore, the temperature difference between the unit
cells is minimized.
[0033] The flow channels may be assigned to the re-
spective battery groups in various manners. In a pre-
ferred embodiment, the introduction unit is provided with
partition walls for isolating the respective battery groups
from the neighboring battery groups such that the heat
transfer medium flows through the respective battery
groups during the circulation for cooling, and is then dis-
charged. Preferably, the discharge part is provided with
such partition walls.
[0034] The heat transfer medium guide member, which
has the introduction unit and the discharge unit, may be
mounted at the top or bottom of the battery pack. Alter-
natively, the heat transfer medium guide member may
be mounted at one side of the battery pack. According
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to circumstances, the heat transfer medium guide mem-
ber may be located at the middle of the battery pack, and
the respective battery groups may be arranged at the top
and bottom of the battery pack. Preferably, the heat trans-
fer medium guide member is mounted at the top or bottom
of the battery pack.
[0035] In a preferred embodiment, the introduction unit
and the discharge unit are formed at the top of the battery
pack, and the flow channel for heat transfer medium is
constructed in a structure in which the heat transfer me-
dium introduced through an inlet of the introduction unit
moves toward one side of the battery pack, moves down-
ward along a side wall (a) of the battery pack, moves to
the other side of the battery pack through the gaps be-
tween the unit cells, moves upward along another side
wall (b) of the battery pack, and is discharged through
an outlet of the discharge unit.
[0036] As previously described, the battery pack is
constructed in a structure in which a plurality of small-
sized batteries (unit cells) are electrically connected with
each other. The electrical connection means the connec-
tion of the battery groups and unit cells in series and/or
parallel with each other to provide a battery having de-
sired output and capacity, preferably high output and
large capacity. The unit cells are not particularly restricted
so long as the unit cells can be charged and discharged.
For example, each unit cell is a secondary battery con-
structed in a structure in which cathodes, anodes, sep-
arators, and an electrolyte are mounted in a hermetically
sealed container such that the secondary battery can be
charged and discharged. The unit cells preferably usable
in the battery pack according to the present invention
may include a lithium ion secondary battery, a lithium ion
polymer secondary battery, and a nickel-metal hydride
secondary battery.
[0037] The battery pack is used preferably as a power
source for electric vehicles or hybrid electric vehicles,
more preferably as a power source for hybrid electric
vehicles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] 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 see-through view typically illustrating a
conventional battery pack cooling system;

FIG. 2 is a typical view illustrating a preferred em-
bodiment of unit cell that can be used in a battery
pack according to the present invention;

FIG. 3 is a typical view illustrating a preferred em-
bodiment of battery cartridge that is used to construct
a battery pack according to the present invention;

FIG. 4 is a typical view illustrating a structure in which
a plurality of battery cartridges, one of which is illus-
trated in FIG. 3, are stacked to construct a battery
pack according to the present invention;

FIG. 5 is a typical view illustrating a middle- or large-
sized battery pack according to a preferred embod-
iment of the present invention;

FIG. 6 is a perspective view illustrating a preferred
embodiment of heat transfer medium guide member
that can be used in a battery pack according to the
present invention;

FIG. 7 is an exploded perspective view illustrating a
process for constructing a battery pack according to
a preferred embodiment of the present invention;
and

FIG. 8 is an exploded perspective view illustrating a
process for constructing a battery pack according to
another preferred embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0039] Now, preferred embodiments of the present in-
vention 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.
[0040] FIG. 2 is a perspective view typically illustrating
a pouch-shaped battery used as a unit cell according to
a preferred embodiment of the present invention.
[0041] The pouch-shaped battery 100 is constructed
in a structure in which two electrode taps 110 and 120
protrude from the upper end and the lower end of a battery
body 130, respectively, while the electrode taps 110 and
120 are opposite to each other. According to circum-
stances, both the electrode taps 110 and 120 may pro-
trude from the upper end of the battery body 130. A
sheathing member 140, as a battery case, comprises
upper and lower sheathing parts. That is, the sheathing
member 140 is a two-unit member. While an electrode
assembly (not shown) is received between the upper and
lower sheathing parts of the sheathing member 140, op-
posite sides 142, an upper end 144, and a lower end 146,
which are contact regions of the upper and lower sheath-
ing parts of the sheathing member 140, are bonded to
each other, whereby the pouch-shaped battery 100 is
manufactured. The sheathing member 140 may be a
one-unit member integrally connected at the lower end
thereof. The sheathing member 140 is constructed in a
laminate structure of a resin layer/a metal film layer/a
resin layer. Consequently, it is possible to bond the op-
posite sides 142, the upper end 144, and the lower end
146 of the upper and lower sheathing parts of the sheath-
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ing member 140, which are in contact with each other,
to each other by applying heat and pressure to the op-
posite sides 142, the upper end 144, and the lower end
146 of the upper and lower sheathing parts of the sheath-
ing member 140 so as to weld the resin layers to each
other. According to circumstances, the opposite sides
142, the upper end 144, and the lower end 146 of the
upper and lower sheathing parts of the sheathing mem-
ber 140 may be bonded to each other using a bonding
agent. For the opposite sides 140 of the sheathing mem-
ber 140, the same resin layers of the upper and lower
sheathing parts of the sheathing member 140 are in direct
contact with each other, whereby uniform sealing at the
opposite sides 142 of the sheathing member 140 is ac-
complished by welding. For the upper and lower ends
144 and 146 of the sheathing member 140, on the other
hand, the electrode taps 110 and 120 protrude from the
upper and lower ends 144 and 146 of the sheathing mem-
ber 140. For this reason, the upper and lower ends 144
and 146 of the upper and lower sheathing parts of the
sheathing member 140 are thermally welded to each oth-
er, while a film-shaped sealing member 160 is interposed
between the electrode taps 110 and 120 and the sheath-
ing member 140, in consideration of the thickness of the
electrode taps 110 and 120 and the difference in material
between the electrode taps 110 and 120 and the sheath-
ing member 140, so as to increase sealability.
[0042] To the top and/or bottom of the sheathing mem-
ber 140 is attached a phase transformation layer 150
containing a phase transformation material. The function
of the phase transformation layer 150 was previously de-
scribed. The phase transformation layer 150 may be ap-
plied entirely to the top and/or bottom of the sheathing
member 140. Alternatively, the phase transformation lay-
er 150 may be applied partially to the top and/or bottom
of the sheathing member 140 such that some of the
sheathing member 140 is exposed.
[0043] The battery 100 is preferably mounted in a car-
tridge as shown in FIG. 3 so as to construct a battery
pack. FIG. 3 is a typical view illustrating an exemplary
structure of a cartridge in which four unit cells are mount-
ed.
[0044] Referring to FIG. 3, the cartridge 200 comprises
a pair of frame members 220 and 222, which can be
coupled with each other. Unit cells 100 and 101, to the
outer surfaces of which a phase transformation layer 150
is attached, are located in cell partition walls 230 of the
frame members 220 and 222 while the frame members
220 and 222 are separated from each other, and are then
securely fixed at the cell partition walls 230 of the frame
members 220 and 222 after the frame members 220 and
222 are coupled with each other. The unit cell 100 has
an electrode tap (not shown), which is electrically con-
nected to that of the neighboring unit cell 101 via a bus
bar 240 located at the upper part of the cartridge 200. As
can be seen from FIG. 3, the unit cells 100 and 101 are
connected in series with each other. According to circum-
stances, however, the unit cells 100 and 101 may be

connected in parallel with each other. The unit cells 100
and 101 are electrically connected to a cathode terminal
250 and an anode terminal 260, which protrude from op-
posite sides of the upper end of the cartridge 200, re-
spectively.
[0045] FIG. 4 is a perspective view illustrating a struc-
ture in which a plurality of battery cartridges, one of which
is illustrated in FIG. 3, are stacked in a specific manner
to construct a middle- or large-sized battery pack.
[0046] Referring to FIG. 4, ten cartridges are stacked
one on another in an alternate 180-degree orientation
manner such that the cartridges are effectively connected
in series with each other. Specifically, electrode terminals
251 and 261 of a first cartridge 201 and electrode termi-
nals 252 and 262 of a second cartridge 202 are arranged
in opposite orientations. On the other hand, electrode
terminals 253 and 263 of a third cartridge 203 and the
electrode terminals 251 and 261 of the first cartridge 201
are arranged in the same orientation. Also, electrode ter-
minals 254 and 264 of a fourth cartridge 204 and the
electrode terminals 252 and 262 of the second cartridge
202 are arranged in the same orientation. Such alternate
orientations of the electrode terminals are the same for
all the cartridges. Consequently, the electrode terminals
of the odd-numbered cartridges 201, 203, 205 ..., and
the electrode terminals of the even-numbered cartridges
202, 204, 206 ... are arranged in the alternate 180-degree
orientation manner.
[0047] The anode terminal 261 of the first cartridge 201
is connected to a battery management system (BMS),
which is not shown in the drawing. The cathode terminal
251 of the first cartridge 201 is connected to the anode
terminal 263 of the third cartridge 203 via a bus bar (not
shown). The cathode terminal 253 of the third cartridge
203 is connected to the anode terminal 265 of the fifth
cartridge 205. As a result, the connection length between
the electrode terminals (for example, 251 and 263) is
increased by the thickness of at least one cartridge. Con-
sequently, the assembly operation is easily performed,
and interference between the bus bars is minimized.
[0048] By stacking the cartridges 201, 202, 203 ... as
shown in FIG. 4, for example, a plurality of unit cells ar-
ranged vertically below the first unit cell 100 form a battery
group GD. Similarly, other battery groups are formed with
respect to the remaining unit cells 101, 102 ...
[0049] FIG. 5 is a see-through view typically illustrating
the structure of a battery pack according to a preferred
embodiment of the present invention.
[0050] Referring to FIG. 5, the battery pack 1000 in-
cludes a cartridge stack group 300 constructed in a struc-
ture as shown in FIG. 4 and a heat transfer medium guide
member 500 mounted at the top of the cartridge stack
group 300. The cartridge stack group 300 is divided into
four battery groups GA, GB, GC, and GD depending upon
the vertical arrangement structure of the unit cells 400.
[0051] The heat transfer medium guide member 500
is constructed in a structure in which an introduction unit
510, through which a heat transfer medium is introduced,
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and a discharge unit 520, through which the heat transfer
medium is discharged, are located at the top of the car-
tridge stack group 300. The introduction unit 510 includes
an inlet port 512, through which a heat transfer medium
supplied from an additional heat transfer medium supply
unit (not shown) is introduced into the hermetically sealed
system, and partition walls 514 for dividing a flow channel
into several flow channels along which the heat transfer
medium flows to the respective battery groups GA, GB,
GC, and GD. The discharge unit 520 includes partition
walls 524 arranged such that the heat transfer medium
(which has relatively high temperature) having flowed
through the respective battery groups GA, GB, GC, and
GD can flow along flow channels defined between the
respective partition walls 524 and an outlet port 522,
through which the heat transfer medium is discharged
out of the battery pack 1000.
[0052] The outer surface of the battery pack 1000 is
surrounded by a case 600 in a sealed state, excluding
the inlet port 512 and the outlet port 522, such that the
heat transfer medium can flow only along the flow chan-
nel without the dispersion of the heat transfer medium.
[0053] The heat transfer medium introduced through
the inlet port 512 flows along the respective flow channels
defined by the partition walls 514, and therefore, the flow
rates of the heat transfer medium in the respective flow
channels are the same. Specifically, the flow rate FC1 of
the heat transfer medium in the flow channel extending
to the first battery group GA, the flow rate FC2 of the heat
transfer medium in the flow channel extending to the sec-
ond battery group GB, the flow rate FC3 of the heat trans-
fer medium in a flow channel extending to the third battery
group GC, and the flow rate FC4 of the heat transfer me-
dium in a flow channel extending to the fourth battery
group GD are all the same. The partition walls 514 of the
introduction unit 510 extend downward to the bottom of
the battery pack 1000 along a first side wall 1010. Con-
sequently, the heat transfer medium introduced through
the inlet port 512 moves toward a second side wall 1020,
which is opposite to the first side wall 1010, through the
gaps defined between the unit cells 400 along the first
side wall 1010. The respective battery groups GA, GB,
GC, and GD are isolated from each other. Consequently,
the heat transfer medium flowing through one of the bat-
tery groups (e.g., GA) cannot pass through another bat-
tery groups (e.g., GB) during the movement of the heat
transfer medium from the first side wall 1010 to the sec-
ond side wall 1020. Through the above-described proc-
ess, heat generated from the unit cells 400 is transmitted
to the heat transfer medium.
[0054] The heat transfer medium having flowed to the
second side wall 1020 moves upward to the discharge
unit 520 along the flow channels divided by the partitions
524, and is then discharged through the outlet port 522.
After heat transfer medium flows upward along the sec-
ond side wall 1020, the flow rate of the heat transfer me-
dium passing through the unit cells is not changed. Con-
sequently, it is possible to provide a structure in which

the partition walls 524 are formed only at the second side
wall 1020 of the discharge unit 520.
[0055] FIG. 6 is a perspective view illustrating the struc-
ture of a heat transfer medium guide member according
to another preferred embodiment of the present inven-
tion.
[0056] The heat transfer medium guide member 700
of FIG. 6 is generally identical to the heat transfer medium
guide member of FIG. 5 except the shapes of partition
walls 714 of an introduction unit 710 and partition walls
724 of a discharge unit 720. Specifically, the partition
walls 714 of the introduction unit 710 extend to an inlet
port (not shown) of the introduction unit 710. The partition
walls 714 are gently inclined toward a first side wall 1010.
Also, the partition walls 724 of the discharge unit 720
extend to an outlet port (not shown) of the discharge unit
720. The partition walls 724 are gently inclined toward a
second side wall 1020.
[0057] Consequently, the heat transfer medium guide
member may be constructed in various structures so long
as the principle of the present invention is realized by the
heat transfer medium guide member. Various possible
heat transfer medium guide members must be interpret-
ed to be within the scope of the present invention.
[0058] FIGS. 7 and 8 are views respectively illustrating
the heat transfer medium guide member mounted at the
top and bottom of the cartridge stack group so as to con-
struct a battery pack.
[0059] Referring to FIG. 7, separating members 800
for isolating the battery groups GA, GB, GC, and GD from
each other protrude toward the side of the cartridge stack
group 300. The separating members 800 is in tight con-
tact with a case cover 610. Consequently, the partition
walls 714 and 724 do not extend to the side of the car-
tridge stack group 300.
[0060] Referring to FIG. 8, the heat transfer medium
guide member 700 is mounted at the bottom of the car-
tridge stack group 300. Consequently, the heat transfer
medium flow in the direction opposite to the flow direction
of FIG. 5.

INDUSTRIAL APPLICABILITY

[0061] As apparent from the above description, the
present invention has the effect of controlling the overall
temperature of the battery pack and individually control-
ling the temperatures of unit cells constituting the battery
pack. Also, the present invention has the effect of re-
straining the abrupt change in temperature of the unit
cells, when the battery pack is not in operation or when
the external environment abruptly changes, thereby pre-
venting the degradation of the unit cells. Furthermore,
the present invention has the effect of minimizing dam-
age to the unit cells due to foreign matter when the foreign
matter is brought into contact with the unit cells. In addi-
tion, the present invention has the effect of reducing the
overall temperature difference of the battery pack and
manufacturing a middle- or large-sized battery pack hav-
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ing a compact structure.

Claims

1. A middle- or large-sized battery pack including a plu-
rality of unit cells (100, 101, 102) electrically con-
nected with each other, wherein
the battery pack is constructed in a structure in which
a heat transfer medium flows through gaps defined
between the unit cells for controlling the overall tem-
perature of the battery pack to be within a predeter-
mined temperature range for the optimum operation
of the battery pack;
each unit cell is provided at the outer surface thereof,
at which the heat transfer medium is brought into
contact with each unit cell, with a phase transforma-
tion layer (150) containing a phase transformation
material for minimizing individual temperature differ-
ence between the unit cells; and characterised in
that the battery pack is constructed in a structure in
which the unit cells are stacked one on another while
the unit cells are spaced a predetermined distance
from each other to form a plurality of battery groups
(GA, GB, GC, and the battery groups are arranged
in lateral direction, and the outer surfaces of the bat-
tery groups are surrounded by a pack case;
the unit cells are mounted in each upper and lower
open-type cartridge (200) while the unit cells are ar-
ranged in the lateral direction, and the cartridges are
stacked one on another to construct the battery pack;
the cartridge comprises a pair of frame members
(220, 222), which can be coupled with each other,
and the unit cells are located in cell partition walls
(230) of the frame members while the frame mem-
bers are separated from each other, and are then
securely fixed at the cell partition walls of the frame
members after the frame members are coupled with
each other; and
the unit cell has an electrode tap, which is electrically
connected to that of the neighboring unit cell via a
bus bar (240) located at the upper part of the car-
tridge.

2. The battery pack according to claim 1, wherein the
phase transformation layer is constructed in the form
of a thin film directly applied to the outer surface of
each unit cell or a film attached to the outer surface
of each unit cell.

3. The battery pack according to claim 1, wherein the
phase transformation material is paraffin.

4. The battery pack according to claim 1, wherein the
phase transformation layer further contains a mate-
rial having a high thermal conductivity.

5. The battery pack according to claim 1, wherein the

phase transformation material has a phase transfor-
mation temperature approximate to the upper limit
of the optimum operating temperature range of each
unit cell.

6. The battery pack according to claim 1, wherein the
optimum operating temperature range is 25 to 40
degrees.

7. The battery pack according to claim 1, wherein the
heat transfer medium is air.

8. The battery pack according to claim 1, wherein the
battery pack is constructed in a structure in which an
introduction unit, through which the heat transfer me-
dium is introduced, and a discharge unit, through
which the heat transfer medium is discharged, are
located on the same plane of the battery pack, a flow
channel for heat transfer medium defined between
the introduction unit and the discharge unit is divided
into several flow channels such that the heat transfer
medium introduced through the introduction unit
flows through the respective battery groups and is
then discharged through the discharge unit.

9. The battery pack according to claim 8, wherein the
introduction unit is provided with partition walls for
isolating the respective battery groups from the
neighboring battery groups such that the heat trans-
fer medium flows through the respective battery
groups during the circulation for cooling, and is then
discharged.

10. The battery pack according to claim 1, wherein the
battery pack further includes a heat transfer medium
guide member having an introduction unit and a dis-
charge unit, the heat transfer medium guide member
being mounted at the top or bottom of the battery
pack.

11. The battery pack according to claim 10, wherein
the heat transfer medium guide member is mounted
at the top of the battery pack, and
the flow channel for heat transfer medium is con-
structed in a structure in which the heat transfer me-
dium introduced through an inlet of the introduction
unit moves toward one side of the battery pack,
moves downward along a side wall (a) of the battery
pack, moves to the other side of the battery pack
through the gaps between the unit cells, moves up-
ward along another side wall (b) of the battery pack,
and is discharged through an outlet of the discharge
unit.

12. The battery pack according to claim 1, wherein the
battery pack is used as a power source for electric
vehicles or hybrid electric vehicles.
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Patentansprüche

1. Mittelgroßer oder großer Batteriepack, umfassend
eine Mehrzahl von Einheitszellen (100, 101, 102),
welche elektrisch miteinander verbunden sind, wo-
bei

der Batteriepack in einer Struktur ausgebildet
ist, bei welcher ein Wärmeübertragungsmedium
zum Steuern/Regeln der Gesamttemperatur
des Batteriepacks durch zwischen den Einheits-
zellen definierte Lücken strömt, um innerhalb ei-
nes vorbestimmten Temperaturbereichs für den
optimalen Betrieb des Batteriepacks zu liegen;
jede Einheitszelle an der äußeren Fläche davon,
an welcher das Wärmeübertragungsmedium in
Kontakt mit jeder Einheitszelle gebracht wird,
mit einer Phasenumwandlungsschicht (150) be-
reitgestellt ist, welche ein Phasenumwand-
lungsmaterial zum Minimieren eines individuel-
len Temperaturunterschieds zwischen den Ein-
heitszellen enthält;
und dadurch gekennzeichnet, dass
der Batteriepack in einer Struktur ausgebildet
ist, bei welcher die Einheitszellen aufeinander
gestapelt sind, während die Einheitszellen in ei-
nem vorbestimmten Abstand voneinander be-
abstandet sind, um eine Mehrzahl von Batte-
riegruppen (GA, GB, GC) zu bilden, und die Bat-
teriegruppen in einer lateralen Richtung ange-
ordnet sind und die äußeren Flächen der Batte-
riegruppen von einem Packgehäuse umgeben
sind;
die Einheitszellen in jeder oberen und unteren
Kartusche (200) in offener Bauweise montiert
sind, während die Einheitszellen in der lateralen
Richtung angeordnet sind, und die Kartuschen
aufeinander gestapelt sind, um den Batterie-
pack auszubilden;
die Kartusche ein Paar von Rahmenelementen
(220, 222) umfasst, welche miteinander gekop-
pelt werden können, und die Einheitszellen in
Zelltrennwänden (230) der Rahmenelemente
angeordnet sind, während die Rahmenelemen-
te voneinander getrennt sind, und dann sicher
an den Zelltrennwänden der Rahmenelemente
befestigt sind, nachdem die Rahmenelemente
miteinander gekoppelt sind; und
die Einheitszelle einen Elektrodenabstich auf-
weist, welcher über eine Sammelschiene (240),
welche an dem oberen Teil der Kartusche an-
geordnet ist, elektrisch mit dem der benachbar-
ten Einheitszelle verbunden ist.

2. Batteriepack nach Anspruch 1, wobei die Phasen-
umwandlungsschicht in der Form eines dünnen
Films, welcher direkt auf die äußere Fläche jeder
Einheitszelle aufgebracht ist, oder eines Films, wel-

cher an der äußeren Fläche jeder Einheitszelle an-
gebracht ist, ausgebildet ist.

3. Batteriepack nach Anspruch 1, wobei das Phasen-
umwandlungsmaterial Paraffin ist.

4. Batteriepack nach Anspruch 1, wobei die Phasen-
umwandlungsschicht ferner ein Material enthält,
welches eine hohe thermische Leitfähigkeit auf-
weist.

5. Batteriepack nach Anspruch 1, wobei das Phasen-
umwandlungsmaterial eine Phasenumwandlungs-
temperatur in der Nähe der oberen Grenze des op-
timalen Betriebstemperaturbereichs jeder Einheits-
zelle aufweist.

6. Batteriepack nach Anspruch 1, wobei der optimale
Betriebstemperaturbereich 25 bis 40 Grad beträgt.

7. Batteriepack nach Anspruch 1, wobei das Wärmeü-
bertragungsmedium Luft ist.

8. Batteriepack nach Anspruch 1, wobei der Batterie-
pack in einer Struktur ausgebildet ist, bei welcher
eine Einführeinheit, durch welche das Wärmeüber-
tragungsmedium eingeführt wird, und eine Ab-
führeinheit, durch welche das Wärmeübertragungs-
medium abgeführt wird, in der gleichen Ebene des
Batteriepacks angeordnet sind, wobei ein zwischen
der Einführeinheit und der Abführeinheit definierter
Strömungskanal für ein Wärmeübertragungsmedi-
um derart in mehrere Strömungskanäle aufgeteilt ist,
dass das durch die Einführeinheit eingeführte Wär-
meübertragungsmedium durch die jeweiligen Batte-
riegruppen strömt und dann durch die Abführeinheit
abgeführt wird.

9. Batteriepack nach Anspruch 8, wobei die Einführein-
heit zum Isolieren der jeweiligen Batteriegruppen
von den benachbarten Batteriegruppen derart mit
Trennwänden bereitgestellt ist, dass das Wärmeü-
bertragungsmedium während der Zirkulation zum
Kühlen durch die jeweiligen Batteriegruppen strömt
und dann abgeführt wird.

10. Batteriepack nach Anspruch 1, wobei der Batterie-
pack ferner ein Wärmeübertragungsmedium-Füh-
rungselement umfasst, welches eine Einführeinheit
und eine Abführeinheit aufweist, wobei das Wärme-
übertragungsmedium-Führungselement an der
Oberseite oder an der Unterseite des Batteriepacks
montiert ist.

11. Batteriepack nach Anspruch 10, wobei

das Wärmeübertragungsmedium-Führungsele-
ment an der Oberseite des Batteriepacks mon-
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tiert ist, und
der Strömungskanal für ein Wärmeübertra-
gungsmedium in einer Struktur ausgebildet ist,
bei welcher sich das durch einen Einlass der
Einführeinheit eingeführte Wärmeübertra-
gungsmedium in Richtung einer Seite des Bat-
teriepacks bewegt, sich entlang einer Seiten-
wand (a) des Batteriepacks nach unten bewegt,
sich durch die Lücken zwischen den Einheits-
zellen zu der anderen Seite des Batteriepacks
bewegt, sich entlang einer anderen Seitenwand
(b) des Batteriepacks nach oben bewegt und
durch einen Auslass der Abführeinheit abge-
führt wird.

12. Batteriepack nach Anspruch 1, wobei der Batterie-
pack als eine Energiequelle für Elektrofahrzeuge
oder Hybrid-Elektrofahrzeuge verwendet wird.

Revendications

1. Bloc batterie, de moyenne ou grande taille, incluant
une pluralité de cellules unitaires (100, 101, 102)
électriquement connectées les unes aux autres,
dans lequel le bloc batterie est construit en une struc-
ture dans laquelle un agent de transfert de chaleur
s’écoule à travers des écarts définis entre les cellules
unitaires pour commander la température d’ensem-
ble du bloc batterie pour être au sein d’une plage de
température prédéterminée pour le fonctionnement
optimum du bloc batterie ; chaque cellule unitaire est
pourvue, à la surface extérieure de celle-ci, à laquel-
le l’agent de transfert de chaleur est mis en contact
avec chaque cellule unitaire, d’une couche à trans-
formation de phase (150) contenant un matériau à
transformation de phase pour minimiser une diffé-
rence de température individuelle entre les cellules
unitaires ;
et caractérisé en ce que
le bloc batterie est construit en une structure dans
laquelle les cellules unitaires sont empilées les une
sur les autres alors que les cellules unitaires sont
espacées selon une distance prédéterminée les
unes des autres pour former une pluralité de groupes
de batterie (GA, GB, GC), et les groupes de batterie
sont agencés dans la direction latérale, et les surfa-
ces extérieures des groupes de batterie sont entou-
rées par un boîtier de bloc ;
les cellules unitaires sont montées dans chaque car-
touche supérieure et inférieure de type ouvert (200)
alors que les cellules unitaires sont agencées dans
la direction latérale, et les cartouches sont empilées
les unes sur les autres pour construire le bloc
batterie ; la cartouche comprend une paire d’élé-
ments de cadre (220, 222) qui peuvent être accou-
plés l’un avec l’autre, et les cellules unitaires sont
situées dans des parois de séparation de cellule

(230) des éléments de cadre alors que les éléments
de cadre sont séparés l’un de l’autre, et sont alors
fixés fermement, au niveau des parois de séparation
de cellule des éléments de cadre, après que les élé-
ments de cadre sont accouplés l’un avec l’autre ; et
la cellule unitaire possède une prise d’électrode, qui
est électriquement connectée à celle de la cellule
unitaire voisine par l’intermédiaire d’une barre om-
nibus (240) située dans la partie supérieure de la
cartouche.

2. Bloc batterie selon la revendication 1, dans lequel la
couche à transformation de phase est construite
sous forme de film mince directement appliqué sur
la surface extérieure de chaque cellule unitaire ou
de film attaché à la surface extérieure de chaque
cellule unitaire.

3. Bloc batterie selon la revendication 1, dans lequel le
matériau à transformation de phase est de la paraf-
fine.

4. Bloc batterie selon la revendication 1, dans lequel la
couche à transformation de phase contient en outre
un matériau possédant une conductivité thermique
élevée.

5. Bloc batterie selon la revendication 1, dans lequel le
matériau à transformation de phase possède une
température de transformation de phase proche de
la limite supérieure de la plage de température de
fonctionnement optimum de chaque cellule unitaire.

6. Bloc batterie selon la revendication 1, dans lequel la
plage de température de fonctionnement optimum
se situe entre 25 à 40 degrés.

7. Bloc batterie selon la revendication 1, dans lequel
l’agent de transfert de chaleur est de l’air.

8. Bloc batterie selon la revendication 1, dans lequel le
bloc batterie est construit en une structure dans la-
quelle une unité d’introduction, à travers laquelle
l’agent de transfert de chaleur est introduit, et une
unité d’évacuation, à travers laquelle l’agent de
transfert de chaleur est évacué, sont situées sur le
même plan du bloc batterie, un canal d’écoulement
pour agent de transfert de chaleur défini entre l’unité
d’introduction et l’unité d’évacuation est divisé en
plusieurs canaux d’écoulement de telle sorte que
l’agent de transfert de chaleur introduit à travers l’uni-
té d’introduction s’écoule à travers les groupes de
batterie respectifs et soit alors évacué à travers l’uni-
té d’évacuation.

9. Bloc batterie selon la revendication 8, dans lequel
l’unité d’introduction est pourvue de parois de sépa-
ration pour isoler les groupes de batterie respectifs
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des groupes de batterie voisins de telle sorte que
l’agent de transfert de chaleur s’écoule à travers les
groupes de batterie respectifs durant la circulation
pour le refroidissement, et soit alors évacué.

10. Bloc batterie selon la revendication 1, dans lequel le
bloc batterie inclut en outre un élément de guidage
d’agent de transfert de chaleur possédant une unité
d’introduction et une unité d’évacuation, l’élément
de guidage d’agent de transfert de chaleur étant
monté sur le haut ou le bas du bloc batterie.

11. Bloc batterie selon la revendication 10, dans lequel
l’élément de guidage d’agent de transfert de chaleur
est monté sur le haut du bloc batterie, et
le canal d’écoulement pour agent de transfert de
chaleur est construit en une structure dans laquelle
l’agent de transfert de chaleur introduit à travers une
entrée de l’unité d’introduction se déplace vers un
côté du bloc batterie, se déplace vers le bas le long
d’une paroi latérale (a) du bloc batterie, se déplace
vers l’autre côté du bloc batterie à travers les écarts
entre les cellules unitaires, se déplace vers le haut
le long d’une autre paroi latérale (b) du bloc batterie,
et est évacué à travers une sortie de l’unité d’éva-
cuation.

12. Bloc batterie selon la revendication 1, dans lequel le
bloc batterie est utilisé en tant que source électrique
pour des véhicules électriques ou des véhicules
électriques hybrides.
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