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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a battery cool-
ing device for vehicles and control method thereof, and
more particularly, to a battery cooling device for vehicles
and a method for controlling the battery cooling device,
which compactly includes battery heat exchanging
means mounted on a battery to cool the battery in a water
cooling type, and a heat exchanger, air blowing means
and cooling water circulating means connected with the
battery heat exchanging means, wherein operations of
the air blowing means and the cooling water circulating
means are controlled in such a way as to compare battery
temperature, cooling water temperature and inside air
temperature of the vehicle with one another, thereby en-
hancing efficiency of the battery by properly controlling
the battery temperature, reducing power consumption
and noise by properly operating the air blowing means
and the cooling water circulating means, and satisfying
necessary inside temperature conditions while cooling
the battery using the inside air of the vehicle.

Background Art

[0002] Recently, hybrid vehicles or fuel cell vehicles,
which are environmentally friendly and in consideration
of fuel efficiency, have been actively developed all over
the world.

[0003] Sincethe hybrid vehicle is driven by drivingforc-
es of two kinds by linking the existing engine with a motor
driven with electric energy, it can reduce environmental
pollution by exhaust gas and enhance fuel efficiency. So,
the hybrid vehicles are recently in the limelight in United
States and Japan, and occupy its position as the next
generation vehicles.

[0004] Such a hybrid vehicle has a high capacity bat-
tery, and so, the battery supplies electric power to the
motor if necessary, and is recharged with electric energy
generated from a regenerative power supply when the
vehicle is reduced in speed or stopped.

[0005] However, since the high capacity battery radi-
ates heat while repeats electric charging and discharging
and is reduced in lifespan and cannot be used in the
optimum state when temperature rises rapidly, it needs
a system for properly cooling the battery to keep the op-
timum performance.

[0006] While there are various types of the battery
cooling device, most vehicles adopts an air-cooling type
that supplies air to the battery through a duct and dis-
charges warm air to the outside of the vehicle after cool-
ing the battery.

[0007] AsshowninFIG. 1, the air-cooling type battery
cooling device includes an intake duct 30 mounted in a
battery case 10 mounted in a trunk room 1 of the vehicle
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for sucking the inside air of the vehicle, a discharge duct
40 mounted in the battery case 10 for discharging the
sucked air to the outside, and a blower 50 mounted on
the discharge duct 40 for promoting a good air flow.
[0008] When the blower 50 is operated, the inside air
of the vehicle is sucked to the inside of the battery case
10 through the intake duct 30, and the sucked air is dis-
charged to the outside through the discharge duct 40
after cooling the battery 20.

[0009] A similar functioning may be seen in US-A-5
937 664 that describes a vehicle-use battery system for
cooling a battery mounted in a vehicle whose vehicle
compartment is air conditioned by an air conditioner, so
astomaintainthe battery in a predeterminedtemperature
range, by supplying air in the vehicle compartment to an
interior of a battery chamber and by exhausting the air
used to outside the vehicle. Further, US-A-
2002/0184908 also describes a vehicle cooling system
for a vehicle battery or fuel cell for a hybrid vehicle, the
cooling being achieved by thermal integration into the
refrigeration circuit of on air-conditioning system of the
vehicle, notably by drawing out air of the passenger com-
partment.

[0010] However, the air-cooling type battery cooling
device has several problems in that it is deteriorated in
acooling performance due to a low heat transfer efficien-
cy of the air, and in that it is very difficult to control the
inside temperature of the battery only by controlling a fan
speed of the blower.

[0011] In addition, in view of the tendency that the ca-
pacity of the battery is gradually increased, heat gener-
ation of the battery may be increased, and hence, the
air-cooling type battery cooling device has a limit to en-
hance the cooling performance.

[0012] In the meantime, there is a water-cooling type
battery cooling device using cooling water of an engine,
butis has a problemin that it is deteriorated in practicality
since temperature of the cooling water is too high.
[0013] The water-cooling type battery cooling device
cools the battery using the cooling water of the engine
cooled through a radiator, which exchanges heat with
the outside air. However, the water-cooling type battery
cooling device has another problem in that its cooling
efficiency lowers since the cooling system introduces the
outside air of high temperature thereto to cool the cooling
water in the summer season.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention has been
made to solve the above-mentioned problems occurting
inthe priorarts, and itis an object of the present invention
to provide a battery cooling device for vehicles, which
compactly includes battery heat exchanging means
mounted on a battery to cooling the battery in a water
cooling type, and a heat exchanger, air blowing means
and cooling water circulating means connected with the
battery heat exchanging means, wherein operations of
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the air blowing means and the cooling water circulating
means are controlled in such a way as to compare battery
temperature, cooling water temperature and inside air
temperature of the vehicle with one another, thereby en-
hancing efficiency of the battery by properly controlling
the battery temperature, reducing power consumption
and noise by properly operating the air blowing means
and the cooling water circulating means, and satisfying
necessary inside temperature conditions while cooling
the battery using the inside air of the vehicle.

[0015] To accomplish the above object, according to
the present invention, there is provided a battery cooling
device as defined in claim 1.

[0016] In addition, there is provided a method for con-
trolling a battery cooling device for vehicles, which cools
abattery mounted in atrunk room of the vehicle, wherein
the control method comprises the steps of: comparing a
battery temperature (Tb) and a cooling water tempera-
ture (Tw) with each other after a battery is turned on by
a control signal; turning on cooling water circulating
means and driving airblowingmeans at low speed (LOW)
if the battery temperature (Tb) is higher than the cooling
watertemperature (Tw) as a result of the first step; turning
off cooling water circulating means and driving air blow-
ing means at low speed (LOW) if the battery temperature
(Tb) is lower than the cooling water temperature (Tw) as
aresult of the first step; comparing a difference between
the cooling water temperature (Tw) and an air tempera-
ture (Ta) with a first set temperature; continuously oper-
ating the cooling water circulating means and driving the
air blowing means at high speed (HIGH) if the difference
between the cooling water temperature (Tw) and the air
temperature (Ta) is larger than the first set temperature
as a result of the fourth step; and turning off the cooling
water circulating means if the difference between the
cooling water temperature (Tw) and the air temperature
(Ta) is smaller than the first set temperature as a result
of the fourth step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed description of the preferred embod-
iments of the invention in conjunction with the accompa-
nying drawings, in which:

[0018] FIG. 1 is a view of a battery cooling device for
vehicles according to a prior art;

[0019] FIG. 2 is schematic diagram showing a state
where a battery cooling device for vehicles according to
the present invention is installed in the vehicle;

[0020] FIG. 3 is a structural view of the battery cooling
device according to the present invention;

[0021] FIG. 4 is a front perspective view of the com-
pact-sized battery cooling device according to the
present invention;

[0022] FIG.5isarearperspective view of the compact-
sized battery cooling device according to the present in-
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vention;

[0023] FIG.6isaperspective view of a heat exchanger
of the battery cooling device according to the present
invention; and

[0024] FIG. 7 is aflow chart showing a control method
of the battery cooling device according to the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0025] Reference willbe now made in detail to the pre-
ferred embodiment of the present invention with refer-
ence to the attached drawings.

[0026] Inthe presentinvention, description ofthe same
configuration and action as the prior arts will be omitted.
[0027] FIG. 2 is schematic diagram showing a state
where a battery cooling device for vehicles according to
the present invention is installed in the vehicle, FIG. 3 is
a structural view of the battery cooling device according
tothe presentinvention, FIG. 4 is a front perspective view
of the compact-sized battery cooling device according to
the present invention;

[0028] FIG.5isarearperspective view of the compact-
sized battery cooling device according to the present in-
vention, FIG. 6 is a perspective view of a heat exchanger
of the battery cooling device according to the present
invention, and FIG. 7 is a flow chart showing a control
method of the battery cooling device according to the
present invention.

[0029] As shown inthe drawings, a battery cooling de-
vice 100 for vehicles according to the present invention
compactly includes: battery heat exchangingmeans 115
mounted in a trunk room 1 of the vehicle and also mount-
ed on a battery 110; a heat exchanger 120 connected
with the battery heat exchanging means 115 through a
circulation pipe 135; cooling water circulatingmeans 130;
and air blowing means 140.

[0030] First, the battery 110 is mounted in the trunk
room 1 of the vehicle in a state where it is inserted into
a battery case 111.

[0031] Moreover, the battery heat exchanging means
115 is mounted on the battery 110, and has a passage-
way (not shown) formed therein for allowing a circulation
of cooling water. It is preferable that the battery heat ex-
changingmeans 115 is in close contact with a side of the
battery 110 in order to promote a smooth heat exchange
between the cooling water circulating in the passageway
and the battery 110.

[0032] Meanwhile, the battery heat exchangingmeans
115 may be mounted on the battery 110 in one of various
types. That is, the battery heat exchanging means 115
may be a water jacket that surrounds the battery 110 to
form a cooling water passageway between the battery
heat exchanging means 115 and the battery 110, or may
be a heat-exchange pipe mountedinside the battery 110.
[0033] Furthermore, as shown in FIG. 6, the heat ex-
changer 120 includes: a pair of tanks 123 spaced apart
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from each other at a predetermined interval; inlet and
outlet pipes 121 and 122 formed on at least one of the
tanks 123; a number of tubes 124 for communicating the
tanks 123 with each other; and radiation fins 125 inter-
posed between the tubes 124 for promoting heat ex-
change.

[0034] In addition, as shown in FIGS. 4 and 5, the heat
exchanger 120 further includes a housing 127 adapted
to surround the heat exchanger 120, and an air temper-
ature sensor (Ta) is mounted on a side (front side) of the
housing 127, which will be described later.

[0035] Furthermore, the tank 123 of the heat exchang-
er 120 includes a cap 128 for replenishing the tank with
cooling water and a drain portion 129 for discharging the
cooling water.

[0036] Inthe meantime, a baffle (not shown) is mount-
ed between the inlet and outlet pipes 121 and 122 inside
the tank 123 to form a cooling water flow channel. That
is, the cooling water introduced through the inlet pipe 121
passes through the tubes 124 arranged on a side of the
baffle, and then, U-turns in the other tank 123. After that,
the cooling water passes through the tubes 124 arranged
on the other side of the baffle, and then, is discharged
through the outlet pipe 122.

[0037] Moreover, the heat exchanger 120 and the bat-
tery 110 are connected with each other via the circulation
pipe 135, namely, the inlet and outlet pipes 121 and 122
of the heat exchanger 120 are communicatably connect-
ed to the battery heat exchanging means 115 mounted
on the battery 110 via the circulation pipe 135, whereby
a circulation line that the cooling water can circulate the
heat exchanger 120 and the battery heat exchanging
means 115 of the battery 110 is constructed. Here, the
cooling water circulation line is a line independent of the
cooling water circulation line of an engine.

[0038] Meanwhile, the heat exchanger 120 has a duct
126 mounted on the front part thereof for communicating
the inside of the vehicle with the heat exchanger 120 so
that the inside air of the vehicle can be introduced into
the heat exchanger 120 when the air blowing means 140
is operated.

[0039] Furthermore, the cooling water circulating
means 130 is mounted on the circulation pipe 135 to forc-
edly circulate the cooling water between the heat ex-
changer 120 and the battery heat exchanging means
115. Here, it is preferable that the cooling water circulat-
ing means 130 is a water pump mounted on the circula-
tion pipe 135.

[0040] Additionally, the air blowing means 140 is
mounted on a side of the heat exchanger 120 to forcedly
blow the inside air of the vehicle to the heat exchanger
120.

[0041] The air blowing means 140 includes: a scroll
case 142 having aninlet 142a coupled to the rear portion
of the heat exchanger 120 and an outlet 142b formed in
aradial direction of the inlet 142a; and a fan 141 rotatably
mounted inside the scroll case 142.

[0042] Accordingly, when the air blowing means 140
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is operated, the inside air of the vehicle is blown to the
heat exchanger 120 by a rotation of the fan 141, and the
airblown tothe heat exchanger 120is sucked tothe scroll
case 142 after passing through the heat exchanger 120.
After that, the air is discharged to the outside of the ve-
hicle through the outlet 142b.

[0043] Inthe meantime,thecirculation pipe 135 is fixed
and coupled on the rear face of the scroll case 142, and
in this instance, the battery cooling device 100 can be
constructed in a compact size since the circulation pipe
135 is mounted on the rear face of the scroll case 142 in
such a way as to face the outlet 142b of the scroll case
142.

[0044] Here, since the outlet 142b of the scroll case
142 is formed in the radial direction of the inlet 1423,
even though the circulation pipe 135 is fixed and coupled
on the rear face of the scroll case 142, there is no inter-
ference between the air discharged from the air blowing
means 140 and the air discharged from the circulation
pipe 135. If the air blowing means 140 is constructed of
an axial fan type, it is undesirable since there is interfer-
ence between the air blowing means 140 and the circu-
lation pipe 135 while air is blown to the rear side of the
heat exchanger 120.

[0045] Moreover, a battery temperature sensor (Tb)
for measuring the inside temperature of the battery 110
is mounted on the battery 110, and the air temperature
sensor (Ta) and a cooling water temperature sensor (Tw)
are mounted on the heat exchanger 120.

[0046] The airtemperature sensor (Ta) is mounted on
the front part (in a direction that the air is introduced) of
the heat exchanger 120 to measure the inside air tem-
perature of the vehicle before the air passes through the
heat exchanger 120. The cooling water temperature sen-
sor (Tw) isinserted and mountedto the tank 123 adjacent
totheinlet pipe 121 ofthe heat exchanger 120to measure
temperature ofthe cooling water, which is introduced into
the heat exchanger 120 after circulating the battery heat
exchangingmeans 115 ofthe battery 110, atan inlet side
of the heat exchanger 120.

[0047] Inthe meantime, a controller 150 is connected
with the battery temperature sensor (Tb), the air temper-
ature sensor (Ta) andthe cooling water temperature sen-
sor (Tw) to control on and off states of the cooling water
circulating means 130 and speed of the fan 141 of the
air blowing means 140 according to a temperature value
provided from each temperature sensor.

[0048] Inaddition, the controller 150 is also connected
to the battery 110 to control the battery 110.

[0049] FIG. 4 is a front perspective view showing an
example of the battery cooling device 100 compactly in-
cluding the heat exchanger 120, the air blowing means
140, the cooling water circulating means 130, and the
circulation pipe 135, and FIG. 5is a rear perspective view
showing an example of the battery cooling device 100
compactly including the heat exchanger 120, the air blow-
ingmeans 140, the cooling water circulating means 130,
and the circulation pipe 135. Since the battery cooling
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device 110 can be installed in the vehicle in such a way
astobe integrally assembled to a side of the battery case
111, a more compact-sized battery cooling device can
be constructed.

[0050] As described above, in the battery cooling de-
vice 100 according to the present invention, when the
cooling water circulating means 130 is turned on, the
cooling water circulates the heat exchanger 120, the cir-
culation pipe 135, the battery heat exchanging means
115 of the battery 110, the circulation pipe 135, and the
heat exchanger 120 in order.

[0051] Here, when the air blowing means 140 is oper-
ated, the inside air of the vehicle passes throughthe heat
exchanger 120 by a blowing force of the air blowing
means 140, and in this instance, the inside air of the
vehicle heat-exchanges with the cooling water flowing
inside the heat exchanger 120 to cool the cooling water,
and then, is discharged to the outside of the vehicle.
[0052] Assetforth, the cooling water cooledinthe heat
exchanger 120 cools the battery 110 while repeatedly
circulating the batter heat exchanging means 115 of the
battery 110.

[0053] Inthe meantime,the unexplained reference nu-
meral 105 designates a front air conditioner of the vehicle
that selectively introduces the inside and outside air
through an operation of the airblowing means and control
the inside air temperature of the vehicle to temperature
set by a passenger through a heat-exchange with an
evaporator or a heater core.

[0054] Hereinafter, referring to FIG. 7, a control meth-
od of the battery cooling device for the vehicles will be
described as follows.

[0055] First, afterthe battery 110 is turned on by acon-
trol signal, compare a battery temperature (Tb) with a
cooling watertemperature (Tw) provided from the battery
temperature sensor (Tb) and the cooling water temper-
ature sensor (Tw) (S1).

[0056] As a result of the first step (S1), if the battery
temperature (Tb) is higher than the cooling water tem-
perature (Tw), the cooling water circulating means 130
is turned on and the air blowing means 140 is driven at
low speed (LOW) (S2).

[0057] Asthe result of the first step (S1), if the battery
temperature (Tb) is lower than the cooling water temper-
ature (Tw), the cooling water circulating means 130 is
turned off and the air blowing means 140 is driven at low
speed (LOW) (S3).

[0058] Thatis, if the battery temperature (Tb) is higher
than the cooling water temperature (Tw), the cooling wa-
ter circulating means 130 and the air blowing means 140
are operated at the same time to thereby cool the battery
110 through the circulation of the cooling water. On the
contrary, if the battery temperature (Tb) is lower than the
cooling water temperature (Tw), since temperature of the
battery 110 rises when the cooling water is circulated,
the cooling water circulating means 130 is turned of and
only the air blowing means 140 is operated to thereby
cool the cooling water before the cooling water is circu-
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lated.

[0059] Continuously, after the second step (S2), com-
pare a difference between the cooling water temperature
(Tw) and the airtemperature (Ta) provided from the cool-
ing water temperature sensor (Tw) and the air tempera-
ture sensor (Ta) with a first set temperature (A) (S4).
[0060] As a result of the fourth step (S4), if the differ-
ence between the cooling water temperature (Tw) and
the air temperature (Ta) is larger than the first set tem-
perature (A), it means that the temperature difference is
large. That is, since it means that the cooling water tem-
perature (Tw) is higher than the inside air temperature
of the vehicle, the cooling water circulating means 130
is continuously operated and the air blowing means 140
is driven at high speed (HIGH) (S5).

[0061] Here, itis preferable that the first set tempera-
ture (A) is within a range from 7°C to 12°C, which is a
set temperature of the cooling water circulating means
130 to operate the cooling water circulating means 130.
Of course, the value of the first set temperature (A) may
be changed according to purposes.

[0062] As the result of the fourth step (S4), if the dif-
ference between the cooling water temperature (Tw) and
the air temperature (Ta) is lower than the first set tem-
perature (A), it means that the temperature difference is
small. That is, since it means that the cooling water tem-
perature (Tw) is similar to the inside air temperature of
the vehicle. Accordingly, the cooling water circulating
means 130 is turned off to prevent a drop of cooling ef-
ficiency (S6). Inthe sixth step (S6), the air blowing means
140 is continuously driven at low speed (LOW).

[0063] After that, compare the air temperature provid-
ed from the air temperature sensor (Ta) with a second
set temperature (B) (S7).

[0064] As a result of the seventh step (S7), if the air
temperature is higher than the second set temperature
(B), compensate the inside temperature of the vehicle
through the front air conditioner 105 (S8).

[0065] That is, in the fifth step (S5), if the air blowing
means 140 is driven at high speed (HIGH) and introduces
too much inside air of the vehicle into the battery cooling
device, the inside air temperature of the vehicle might
rise. Since the passenger may feel an unpleasant feeling
due to a rise of the inside air temperature of the vehicle,
if the air temperature, namely, the inside air temperature
of the vehicle is higher than the second set temperature
(B), in the eighth step (S8), control the air conditioner
105, which compensates the inside air temperature as
much as the difference between the air temperature (Ta)
and the second set temperature (B), to thereby provide
an agreeable inside temperature.

[0066] Here, as a method for compensating the inside
air temperature of the vehicle, convert an outside air in-
troducing mode of the front air conditioner 105 into an
inside air introducing mode, increase an air volume of air
blowing means (not shown) of the front air conditioner
105, or rapidly make the inside air temperature lower
than the second set temperature (B) by increasing the
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working ratio of a compressor (not shown) of the front air
conditioner 105. Alternatively, there is a method to oper-
ate not only the front air conditioner 105 but also a rear
air conditioner (not shown).

[0067] While to increase the working ratio of the com-
pressor means to lower a compressor cutoff temperature
to thereby enhance an ON ratio of the compressor in
case of a fixed capacity type compressor, it means to
increase a discharged refrigerant amount by adjusting
an inclination angle of a swash plate in case of a variable
capacity type compressor.

[0068] Meanwhile, as the result of the seventh step
(87), if the air temperature (Ta) is lower than the second
set temperature (B), return to the first step (S1).

[0069] Here, it is preferable that the second set tem-
perature is within a range from 27°C to 29°C, which is a
temperature necessary in an idle state of an air condi-
tioner of the vehicle. Of course, the value of the second
set temperature (B) may be changed according to pur-
poses.

[0070] As described above, the battery cooling device
according to the present invention compactly includes
the battery heat exchanging means mounted on the bat-
tery to cooling the battery in the water cooling type, and
the heat exchanger, the air blowing means and the cool-
ing water circulating means connected with the battery
heat exchanging means, the operations of the airblowing
means and the cooling water circulating means are con-
trolled in such a way as to compare the battery temper-
ature, cooling water temperature and inside air temper-
ature of the vehicle with one another. Accordingly, the
present invention can enhance efficiency of the battery
by properly controlling the battery temperature, reduce
power consumption and noise by properly operating the
air blowing means and the cooling water circulating
means, and satisfy necessary inside temperature condi-
tions while cooling the battery using the inside air of the
vehicle.

[0071] Whilethe presentinvention hasbeen described
with reference to the particular illustrative embodiment,
it is not to be restricted by the embodiment but only by
the appended claims.

Claims

1. Abattery cooling device for vehicles, which cools a
battery (110) installed in a trunk room (1) of the ve-
hicle, wherein the battery cooling device comprises:

battery heat exchanging means (115) mounted
on the battery (110) and having a passageway
formed therein for allowing a circulation of cool-
ing water;

a heat exchanger (120) connected with the bat-
tery heat exchanging means (115) via a circu-
lation pipe (135) for heat-exchangingthe cooling
water circulating along the circulation pipe (135)
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with the inside air of the vehicle;

cooling water circulating means (130) mounted
on the circulation pipe (135) for circulating the
cooling waterbetweenthe heat exchanger (120)
and the battery heat exchanging means (115) ;
and

air blowing means (140) mounted on a side of
the heat exchanger (120) for forcedly blowing
the inside air of the vehicle to the heat exchanger
(120) characterized in that the air blowing
means (140) includes:

a scroll case (142) having an inlet (142a)
coupled to the rear portion of the heat ex-
changer (120) and an outlet (142b) formed
in a radial direction of the inlet (142a); and
a fan (141) rotatably mounted inside the
scroll case (142).

The battery cooling device according to claim 1, fur-
ther comprising a controller (150) adapted to control
ON and OFF states of the cooling water circulating
means (130) and a stage of the air blowing means
(140) according to values of temperature of the bat-
tery (110), temperature of air introduced into the heat
exchanger (120) and temperature of cooling water
of the heat exchanger (120).

The battery cooling device according to claim 2,
characterized in that a battery temperature sensor
(Tb) is mounted on the battery (110) and connected
with the controller (150) to measure temperature of
the battery (110).

The battery cooling device according to claim 1 or
2, characterized in that an air temperature sensor
(Ta) and a cooling water temperature sensor (Tw)
are respectively mounted on the heat exchanger
(120) to measure temperature of the air introduced
into the heat exchanger (120) and temperature of
the cooling water of the heat exchanger (120).

The battery cooling device according to claim 4,
wherein the cooling water temperature sensor (Tw)
is mounted on a side of a tank (123) adjacent to an
inletpipe (121) mounted onthe heat exchanger (120)
to thereby measure the cooling water temperature
at an inlet side of the heat exchanger (120).

The battery cooling device according to claim 4,
wherein the heat exchanger (120) further includes a
housing (127) adapted to surround the heat ex-
changer (120) and having an air temperature sensor
(Ta) mounted on a side thereof.

The battery cooling device according to claim 1,
wherein the heat exchanger (120) includes:
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a pair of tanks (123) spaced apart from each
other at a predetermined interval;

inlet and outlet pipes (121; 122) formed on the
tank (123) and connected with the circulation
pipe (135);

a number of tubes (124) for communicating the
tanks (123) with each other; and

radiation fins (125) interposed between the
tubes (124).

The battery cooling device according to claim 1,
wherein the heat exchanger (120) has a duct (126)
mounted on a side thereof for communicating the
heat exchanger (120) with the inside of the vehicle
in such a way that the inside air of the vehicle can
be introduced into the heat exchanger (120).

Patentanspriiche

1.

Batteriekiihlungseinrichtung flir Fahrzeuge, die eine
in einem Kofferraum (1) des Fahrzeugs eingebaute
Batterie (110) kiihlt, wobei die Batteriekiihlungsein-
richtung Folgendes umfasst:

Batterie-Warmeaustauschmittel (115), die an
der Batterie (110) angebracht sind und einen in
denselben angeordneten Durchgang haben,
um einen Umlauf von Kihlwasser zu ermdgli-
chen,

einen Wéarmeaustauscher (120), der Uber ein
Umlaufrohr (135) mit den Batterie-Wéarmeaus-
tauschmitteln (115) verbunden ist, um Wérme
das langs des Umlaufrohres (135) umlaufende
Kuhlwasser mit der Innenluft des Fahrzeugs zu
tauschen,

Kuhlwasser-Umwalzmittel (130), die an dem
Umlaufrohr (135) angebracht sind, um das Kiihl-
wasser zwischen dem W&armeaustauscher
(120) und den Batterie-Warmeaustauschmitteln
(115) umzuwaélzen, und

Luftblasmittel (140), die an einer Seite des War-
meaustauschers (120) angebracht sind, um
zwangsweise die Innenluft des Fahrzeugs zu
dem Warmeaustauscher (120) zu blasen,
dadurch gekennzeichnet, dass die Luftblas-
mittel (140) Folgendes einschlieBen:

ein Schneckengehduse (142), das einen
Einlass (142a), der an den hinteren Ab-
schnitt des Warmeaustauschers (120) ge-
koppelt ist, und einen Auslass (142b), der
in einer radialen Richtung des Einlasses
(142a) geformt ist, hat, und

ein Geblase (141), das drehbar innerhalb
des Schneckengehéuses (142) angebracht
ist.
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2. Batteriekihlungseinrichtung nach Anspruch 1, die

ferner ein Steuergerét (150) umfasst, das dafir ein-
gerichtet ist, die Ein- und Aus-Zustande der Kihl-
wasser-Umwalzmittel (130) und eine Stufe der Luft-
blasmittel (140) entsprechend den Werten der Tem-
peratur der Batterie (110), der Temperatur derin den
Wiérmeaustauscher (120) eingeleiteten Luft und der
Temperatur des Kihlwassers des Warmeaustau-
schers (120) zu steuern.

Batteriekihlungseinrichtung nach Anspruch 2, da-
durch gekennzeichnet, dass ein Batterie-Tempe-
ratursensor (Tb) an der Batterie (110) angebracht
und mit dem Steuergerat (150) verbunden ist, um
die Temperatur der Batterie (110) zu messen.

Batteriekihlungseinrichtung nach Anspruch 1 oder
2, dadurch gekennzeichnet, dass ein Luft-Tem-
peratursensor (Ta) und ein Kiuhlwasser-Tempera-
tursensor (Tw) jeweils an dem Wéarmeaustauscher
(120) angebracht sind, um die der Temperatur der
in den Warmeaustauscher (120) eingeleiteten Luft
und die Temperatur des Kilhlwassers des Wérme-
austauschers (120) zu messen.

Batteriekihlungseinrichtung nach Anspruch 4, wo-
beiderKilhlwasser-Temperatursensor (Tw) an einer
Seite eines Tanks (123) angrenzend an ein an dem
Warmeaustauscher (120) angebrachtes Einlassrohr
(121) angebracht ist, um dadurch die Temperatur
des Kilhiwassers an einer Einlass-Seite des War-
meaustauschers (120) zu messen.

Batteriekihlungseinrichtung nach Anspruch 4, wo-
bei der Warmeaustauscher (120) ferner ein Gehau-
se (127) umfasst, das daflir eingerichtet ist, den War-
meaustauscher (120) zu umschlieBen, und einen an
einer Seite desselben angebrachten Luft-Tempera-
tursensor (Ta) hat.

Batteriekihlungseinrichtung nach Anspruch 1, wo-
bei der Warmeaustauscher (120) Folgendes ein-
schlieft:

ein Paar von Tanks (123), die mit einem vorbe-
stimmten Abstand entfernt voneinander ange-
ordnet sind,

Einlass- und Auslassrohre (121; 122), die an
dem Tank (123) geformt und mit dem Umlauf-
rohr (135) verbunden sind,

eine Anzahl von Rohren (124), um die Tanks
(123) miteinander zu verbinden, und
Abstrahlungslamellen (125), die zwischen den
Rohren (124) angeordnet sind.

8. Batteriekihlungseinrichtung nach Anspruch 1, wo-

bei der Warmeaustauscher (120) eine an einer Seite
desselben angebrachte Leitung (126) hat, um den
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Warmeaustauscher (120) auf eine solche Weise mit
dem Inneren des Fahrzeugs zu verbinden, dass die
Innenluft des Fahrzeugs in den Warmeaustauscher
(120) eingeleitet werden kann.

Revendications

Un dispositif de refroidissement de batterie pour vé-
hicule, pour refroidir une batterie (110) installée dans
un coffre (1) du véhicule, le dispositif de refroidisse-
ment de batterie comprenant :

des moyens d’échange de chaleur avec la bat-
terie (115) montés sur la batterie (110) et pré-
sentant un passage formé au travers lui pour
permettre  une circulation d'eau de
refroidissement ;

un échangeur de chaleur (120) connecté au
moyen d’échange de chaleur avec la batterie
(115) via un tuyau de circulation (135) pour
échanger la chaleur de 'eau de refroidissement
circulant le long du tuyau de circulation (135)
avec l'air intérieur du véhicule ;

des moyens de circulation de 'eau de refroidis-
sement (130) montés sur le tuyau de circulation
(135) pour la circulation de 'eau de refroidisse-
ment entre I’échangeur de chaleur (120) et les
moyens d’échange de chaleur avec la batterie
(115), et

des moyens de soufflage d’air (140) montés sur
un c6té de I'échangeur de chaleur (120) pour
souffler de fagonforcée l'airintérieur du véhicule
vers 'échangeur de chaleur (120)

caractérisé en ce que les moyens de soufflage
d’air (140) comprennent :

un boitier en spirale (142) ayant une entrée
(142) couplé a la partie arriére de 'échan-
geur de chaleur (120) et une sortie (142b)
formée dans une direction radiale de I'en-
trée (142a), et

un ventilateur (141) monté rotatif a I'inté-
rieur du boitier en spirale (142).

2. Le dispositif de refroidissement de batterie selon la

revendication 1, comprenant en outre un contréleur
(150) adapté pour lacommande des états MARCHE
et ARRET des moyens de circulation de 'eau de
refroidissement (130) et un niveau des moyens de
soufflage d’air (140) en fonction des valeurs de la
température de la batterie (110), la température de
I'airintroduit dans I’échangeur de chaleur (120) et la
température de I'eau de refroidissement de I'échan-
geur de chaleur (120).

Le dispositif de refroidissement de batterie selon la
revendication 2, caractérisé en ce qu’un capteur
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de température de la batterie (Tb) est monté sur la
batterie (110) et est relié au contrdleur (150) pour
mesurer la température de la batterie (110).

Le dispositif de refroidissement de batterie selon la
revendication 1 ou 2, caractérisé en ce qu’un cap-
teur de température de l'air (Ta) et un capteur de
température de I'eau de refroidissement (Tw) sont
respectivement montés sur 'échangeur de chaleur
(120) pour mesurer la température de air introduit
dans I'’échangeur de chaleur (120) et la température
de 'eau de refroidissement de I'échangeur de cha-
leur (120).

Le dispositif de refroidissement de batterie selon la
revendication 4, dans lequel le capteur de tempéra-
ture de l'eau de refroidissement (Tw) est monté sur
uncbté d’'unréservoir (123) adjacenta untuyau d’en-
trée (121) monté sur 'échangeur de chaleur (120)
pour mesurer ainsi la température de I'eau de refroi-
dissementau niveau d’'un cété de I'entrée de 'échan-
geur de chaleur (120).

Le dispositif de refroidissement de batterie selon la
revendication 4, dans lequel 'échangeur de chaleur
(120) comprend en outre un boftier (127) adapté a
entourer 'échangeur de chaleur (120) et comportant
un capteur de température de I'air (Ta) monté surun
c6té de celui -ci.

Le dispositif de refroidissement de batterie selon la
revendication 1, dans lequel 'échangeur de chaleur
(120) comprend :

une paire de réservoirs (123) espacés 'un de
'autre d’un intervalle prédéterminé ;

des tuyaux d’entrée et de sortie (121, 122) for-
mées sur le réservoir (123) et reliées avec le
tuyau de circulation (135) ;

un nombre de tubes (124) pour la communica-
tion des réservoirs (123) les uns avec les autres,
et

des ailettes de radiation (125) interposées entre
les tubes (124).

Le dispositif de refroidissement de batterie selon la
revendication 1, dans lequel 'échangeur de chaleur
(120) comporte un conduit (126) monté sur un c6té
de celui -ci pour la communication de I'’échangeur
de chaleur (120) avec I'intérieur du véhicule de telle
fagon que I'air intérieur du véhicule puisse étre in-
troduit dans I’échangeur de chaleur (120).
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Figure 3
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Figure 7
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