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APPARATUS AND METHOD FOR AIR 
CONDITIONING VEHICLE INTERIOR USING 

BATTERY CHARGE CONTROL OF 
ELECTRIC VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims under 35 U.S.C. §l l9(a) the 
bene?t of Korean Patent Application No. 10-2009-0110683 
?led Nov. 17, 2009, the entire contents of Which are incorpo 
rated herein by reference. 

BACKGROUND 

[0002] (a) Technical Field 
[0003] The present disclosure relates, generally, to an appa 

ratus and method for air conditioning the interior of an 
electric vehicle. More particularly, it relates to an apparatus 
and method for air conditioning a vehicle interior using a 
battery charge control of an electric vehicle, Which can 
suitably improve the cooling/heating performance by set 
ting a start-up time of the electric vehicle and supplying 
heat generated from a battery during charge and its latent 
heat to the vehicle interior during initial start-up of the 
vehicle. 

[0004] (b) BackgroundArt 
[0005] Pure electric vehicles driven only by an electric 
motor and hybrid vehicles driven by at least tWo poWer 
sources including an internal combustion engine and an elec 
tric motor are environment-friendly vehicles Which provide 
an improvement in fuel ef?ciency and a reduction in exhaust 
gas. 
[0006] A high voltage battery is mounted in these electric 
vehicles and hybrid vehicles as an energy source for driving 
the electric motor, a DC/ DC converter, etc. and is self charged 
by regenerative braking during deceleration. 
[0007] Recently, a plug-in hybrid vehicle Which maximizes 
the electric poWer by the driving poWer of the vehicle has been 
developed. This plug-in hybrid vehicle is driven over a long 
distance only by the electric poWer of the battery and then is 
driven by the existing engine using gasoline fuel. 
[0008] Preferably, in the case Where the electric poWer of 
the battery mounted in the plug-in hybrid vehicle or the elec 
tric vehicle is exhausted, the vehicle can be suitably driven by 
charging the battery With a poWer source in the home for a 
predetermined time like charging a cellular phone. 
[0009] As shoWn in FIG. 4, the charging process of the 
plug-in hybrid vehicle or the electric vehicle preferably 
includes a process of charging a battery With a poWer source 
in the home (e.g., midnight electricity) for a predetermined 
period of time by inserting a charging plug of the poWer 
source into loW-speed and high-speed charging ports pro 
vided on one and the other sides of a vehicle body, and a 
process of maintaining the current state-of-charge of the bat 
tery When the battery is fully charged Without additional 
charge. 
[0010] Accordingly, the battery is fully charged before the 
vehicle is driven, and the vehicle is ready to be driven. 
[0011] During the battery charge, heat is suitably generated 
from the battery, and thus separate cooling means and over 
heating protection means are suitably provided to prevent the 
battery from overheating. HoWever, the heat around the bat 
tery is not easily dissipated. 
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[0012] The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
knoWn in this country to a person of ordinary skill in the art. 

SUMMARY OF THE DISCLOSURE 

[0013] In one aspect, the present invention provides an 
apparatus and method for suitably air conditioning a vehicle 
interior using a battery charge control of an electric vehicle, 
Which can suitably improve the cooling/heating performance 
during initial start-up of the vehicle by setting a start-up time 
of the electric vehicle and charging a battery before the start 
up in Which the charging process is divided into ?rst and 
second processes such that, during the second charging pro 
cess, the ?uid around the battery is suitably preheated or 
cooled by heat generated from the battery and then is fed into 
the vehicle interior. 
[0014] In a preferred embodiment, the present invention 
provides an apparatus for air conditioning a vehicle interior 
using a battery charge control of an electric vehicle, the appa 
ratus preferably comprising a bloWer that is suitably mounted 
at an inlet of a battery case in Which a plurality of battery cells 
are suitably arranged; a heat exchanger that is suitably dis 
posed around the battery to heat-exchange With heat gener 
ated from the battery; a controller for suitably controlling 
charging/ discharging time of the battery, on/ off of the bloWer, 
and on/ off of the heat exchanger; and an input unit for suitably 
inputting the charging/ discharging time of the battery and a 
start-up time of the vehicle. 
[0015] In a preferred embodiment, the apparatus may fur 
ther include temperature sensors for suitably detecting bat 
tery temperature and interior temperature to control the speed 
of the bloWer. 
[0016] In another preferred embodiment, the apparatus 
may further include a thermoelectric device that is suitably 
provided in a ?uid passage of the heat exchanger. 
[0017] In another aspect, the present invention provides a 
method for air conditioning a vehicle interior using a battery 
charge control of an electric vehicle, the method preferably 
comprising dividing the charging time, during Which a bat 
tery is fully charged before a start-up time of the vehicle, into 
?rst and second charging processes; suitably performing the 
?rst charging process of the battery and storing heat generated 
during the ?rst charging process of the battery; performing 
the second charging process of the battery and storing heat 
generated during the second charging process of the battery; 
and suitably exchanging the heat stored during the ?rst and 
second charging processes With a heat exchanger disposed 
around the battery during start-up of the vehicle and supply 
ing the heat-exchanged air to cool or heat the vehicle interior. 
[0018] In a preferred embodiment, cold outside air fed into 
a battery case may pass through the heat exchanger heat 
exchanged With the heat stored during the ?rst and second 
charging processes to be heated, and the heated air may be 
suitably supplied to heat the vehicle interior. 
[0019] In another preferred embodiment, hot outside air fed 
into a battery case may pass through a heat-absorbing side of 
a thermoelectric device (e.g., Peltier device) of the heat 
exchanger absorbing the heat stored during the ?rst and sec 
ond charging processes to be suitably cooled, and the cooled 
air may be supplied to cool the vehicle interior. 
[0020] Other aspects and preferred embodiments of the 
invention are discussed infra. 



US 2011/0118919 A1 

[0021] It is understood that the term “vehicle” or “vehicu 
lar” or other similar term as used herein is inclusive of motor 
vehicles in general such as passenger automobiles including 
sports utility vehicles (SUV), buses, trucks, various commer 
cial vehicles, Watercraft including a variety of boats and 
ships, aircraft, and the like, and includes hybrid vehicles, 
electric vehicles, plug-in hybrid electric vehicles, hydrogen 
poWered vehicles and other alternative fuel vehicles (e.g. 
fuels derived from resources other than petroleum). As 
referred to herein, a hybrid vehicle is a vehicle that has tWo or 
more sources of poWer, for example both gasoline-poWered 
and electric-poWered vehicles. 
[0022] The above and other features of the invention are 
discussed infra. 

[0023] The above features and advantages of the present 
invention Will be apparent from or are set forth in more detail 
in the accompanying draWings, Which are incorporated in and 
form a part of this speci?cation, and the folloWing Detailed 
Description, Which together serve to explain by Way of 
example the principles of the present invention 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The above and other features of the present inven 
tion Will noW be described in detail With reference to certain 
exemplary embodiments thereof illustrated the accompany 
ing draWings Which are given hereinbeloW by Way of illus 
tration only, and thus are not limitative of the present inven 
tion, and Wherein: 
[0025] FIG. 1 is a schematic diagram illustrating an appa 
ratus for air conditioning a vehicle interior using a battery 
charge control of an electric vehicle in accordance With an 
exemplary embodiment of the present invention; 
[0026] FIG. 2 is a schematic diagram illustrating a battery 
charging process of an electric vehicle in accordance With an 
exemplary embodiment of the present invention; 
[0027] FIG. 3 is a ?owchart illustrating a method for air 
conditioning a vehicle interior using a battery charge control 
of an electric vehicle in accordance With another exemplary 
embodiment of the present invention; and 
[0028] FIG. 4 is a schematic diagram illustrating a battery 
charging process of a conventional electric vehicle. 

[0029] Reference numerals set forth in the DraWings 
includes reference to the folloWing elements as further dis 
cussed below: 

10: battery 12: battery case 
14: air inlet 16: air outlet 
18: blower 20: duct 
22: heat exchanger 24: input unit 
26: battery temperature sensor 27: outside air temperature sensor 
28: interior temperature sensor 30: controller 

[0030] It should be understood that the appended draWings 
are not necessarily to scale, presenting a someWhat simpli?ed 
representation of various preferred features illustrative of the 
basic principles of the invention. The speci?c design features 
of the present invention as disclosed herein, including, for 
example, speci?c dimensions, orientations, locations, and 
shapes Will be determined in part by the particular intended 
application and use environment. 
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[003 1] In the ?gures, reference numbers refer to the same or 
equivalent parts of the present invention throughout the sev 
eral ?gures of the draWing. 

DETAILED DESCRIPTION 

[0032] As described herein, the present invention includes 
an apparatus for air conditioning a vehicle interior using a 
battery charge control of an electric vehicle, the apparatus 
comprising a bloWer, a heat exchanger, a controller, and an 
input unit. 
[0033] In one embodiment, the bloWer is mounted at an 
inlet of a battery case in Which a plurality of battery cells are 
arranged. 
[0034] In another embodiment, the heat exchanger is dis 
posed around the battery to heat-exchange With heat gener 
ated from the battery. 
[0035] In another embodiment, the controller is used for 
controlling charging/discharging time of the battery, on/off of 
the bloWer or on/ off of the heat exchanger. 
[0036] In one embodiment, the input unit is used for input 
ting the charging/discharging time of the battery and a start 
up time of the vehicle. 
[0037] In another aspect, the present invention features a 
method for air conditioning a vehicle interior using a battery 
charge control of an electric vehicle, the method comprising 
dividing the charging time, during Which a battery is fully 
charged before a start-up time of the vehicle, into ?rst and 
second charging processes, performing the ?rst charging pro 
cess of the battery and storing heat generated during the ?rst 
charging process of the battery, performing the second charg 
ing process of the battery and storing heat generated during 
the second charging process of the battery, and exchanging 
the heat stored during the ?rst and second charging processes 
With a heat exchanger disposed around the battery during 
start-up of the vehicle and supplying the heat-exchanged air 
to cool or heat the vehicle interior. 

[0038] Hereinafter reference Will noW be made in detail to 
various embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings and 
described beloW. While the invention Will be described in 
conjunction With exemplary embodiments, it Will be under 
stood that present description is not intended to limit the 
invention to those exemplary embodiments. On the contrary, 
the invention is intended to cover not only the exemplary 
embodiments, but also various alternatives, modi?cations, 
equivalents and other embodiments, Which may be included 
Within the spirit and scope of the invention as de?ned by the 
appended claims. 
[0039] FIG. 1 is a schematic diagram illustrating an appa 
ratus for air conditioning a vehicle interior using a battery 
charge control of an electric vehicle in accordance With an 
exemplary embodiment of the present invention. FIG. 2 is a 
schematic diagram illustrating a preferred battery charging 
process of an electric vehicle in accordance With an exem 
plary embodiment of the present invention. 
[0040] Preferably, a battery module 10 comprising a plu 
rality of cells is mounted in an electric vehicle or a hybrid 
vehicle to drive a running motor, and these battery cells are 
suitably arranged in a battery case 12. 
[0041] In a further preferred embodiment, an air inlet 14 
and an air outlet 16 are suitably provided on one and the other 
sides of the battery case 12, and a bloWer 18 is suitably 
mounted in the air inlet 14 for sucking the outside air. 
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[0042] According to preferred embodiments of the present 
invention, a reason that the outside air is fed into the battery 
case 12 by the operation of the blower 18 is to suitably cool 
the battery cells to an appropriate operating temperature (e. g., 
in a range of 25 to 400 C.) since the temperatures of the battery 
cells differ from each other and the charge and discharge 
performances also differ from each other according to the 
temperature of each cell due to the heat generated from the 
battery cells during charging/discharging of the battery 10. 
[0043] According to the present invention, in order to use 
the amount of heat generated from each battery cell, the air 
outlet 16 of the battery case 12 is suitably connected to a duct 
20 connected to the vehicle interior, and a heat exchanger 22 
is suitably disposed around the battery 10, through Which the 
outside passes, in the battery case 12. 

[0044] In further preferred embodiments, the apparatus for 
air conditioning a vehicle interior using a battery charge con 
trol of an electric vehicle in accordance With an exemplary 
embodiment of the present invention preferably includes an 
input unit 24 for inputting a charging/ discharging time of the 
battery 10 and an expected start-up time of the vehicle, tem 
perature sensors 26, 27, and 28 for suitably detecting the 
temperature of the battery, the outside air temperature, and the 
interior temperature, respectively, and a controller 30 for 
suitably controlling the charging/discharging time of the bat 
tery 10, the on/ off of the bloWer 18, and the on/off of the heat 
exchanger 22 in response to signals output from the input unit 
24 and the temperature sensors 26, 27, and 28. 

[0045] According to further preferred embodiments, a ther 
moelectric device (not shoWn) such as a Peltier device is 
further provided in a ?uid passage of the heat exchanger 22 
through Which the outside air passes. 
[0046] Preferably, the thermoelectric device has the Peltier 
effect in Which When an electromotive force is suitably gen 
erated due to a discontinuous ?oW of energy betWeen tWo 
metals, one metal is cooled (heat-absorbing side) by the elec 
tromotive force and the other metal generates heat (heat 
dissipating side) corresponding to the amount of heat 
removed from the cooled metal. Thus, the thermoelectric 
device provided in the ?uid passage of the heat exchanger 22 
suitably performs a cooling operation to cool the outside air. 
[0047] A method for air conditioning a vehicle interior 
using a battery charge control of an electric vehicle according 
to certain preferred embodiments of the present invention 
based on the above-described con?guration is preferably 
described With reference to FIG. 3 beloW. 

[0048] Preferably, after the electric vehicle is driven, an 
expected start-up time of the vehicle is set and the charging 
time of the battery, Which is divided into ?rst and second 
processes, is suitably input using the input unit 24 (e.g., a 
sWitch in the instrument panel, a Wireless starter key, a mobile 
communication device, etc.). 
[0049] Then, the ?rst and second charging processes of the 
battery 10 are suitably performed to fully charge the battery 
10 before the start-up time of the vehicle under the control of 
the controller 30. For example, the ?rst charging process is 
suitably performed such that the state-of-charge of the battery 
10 reaches a predetermined level, and the second charge 
process is suitably performed to fully charge the battery 10. 
[0050] Preferably, the heat generated during the ?rst charg 
ing process of the battery 10 is ?rst stored in the battery case 
12, and the heat generated during the second charging process 
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of the battery 10 is secondly stored in the battery case 12, the 
heat being exchanged With the outside air fed into the battery 
case 12. 

[0051] In further preferred embodiments, if it is determined 
that the temperature of the outside air fed into the battery case 
12 is beloW 0° C. or beloW the temperature of the battery 10, 
for example like in Winter, based on the detection results of 
the battery temperature sensor 26 and the outside air tempera 
ture sensor 27, the controller 30 suitably operates the heat 
exchanger 22 such that the heat stored during the ?rst and 
second charging processes is suitably exchanged With the 
outside air in the heat exchanger 22. As a result, according to 
further preferred embodiments, the outside air passing 
through the heat exchanger 22 is suitably heated and the 
heated outside air is supplied to heat the vehicle interior. 
[0052] Preferably, the vehicle interior is heated simulta 
neously With the initial start-up of the electric vehicle in 
Winter, and thereby the initial heating performance of the 
electric vehicle can be suitably improved. 
[0053] According to other further embodiments of the 
present invention, in summer, if it is suitably determined that 
the interior temperature is above a predetermined level (e.g., 
30° C.) Which requires cooling, the controller 30 preferably 
operates the heat exchanger 22 and applies current to the 
thermoelectric device provided in the ?uid passage of the heat 
exchanger 22. 
[0054] Preferably, the hot outside air fed into the battery 
case 12 passes through the heat-absorbing side metal (i.e., 
cooled metal) of the thermoelectric device (e.g., Peltier 
device) in the heat exchanger 22 absorbing the heat stored 
during the ?rst and second charging processes to be cooled, 
and the cooled air is suitably supplied to cool the vehicle 
interior. 
[0055] As described above, in certain preferred embodi 
ments, the present invention provides the folloWing effects. 
[0056] According to preferred embodiments of the present 
invention, it is possible to suitably improve the cooling/heat 
ing performance during the initial start-up of the vehicle by 
setting the start-up time of the electric vehicle and charging 
the battery before the start-up in Which the charging process is 
preferably divided into the ?rst and second processes such 
that, during the second charging stage, the ?uid around the 
battery is suitably preheated or cooled by heat generated from 
the battery and then is fed into the vehicle interior. 
[0057] Preferably, since the charging process of the battery 
mounted in the electric vehicle or the hybrid vehicle is suit 
ably divided into the ?rst and second charging processes to 
fully charge the battery, it is possible to suitably increase the 
durability of the battery. 
[0058] Preferably, since it is possible to suitably set the 
charging process Without setting the running time of the 
vehicle to cool or heat the vehicle interior, it is possible to 
select the charging mode from an economic charging mode, 
in Which the charging process is suitably performed in more 
than tWo stages before the start-up of the vehicle, and an 
emergency charging mode, in Which the battery is rapidly 
charged if an immediate start-up is required, for example, as 
shoWn in the ?oWchart of FIG. 3 
[0059] The invention has been described in detail With ref 
erence to preferred embodiments thereof. HoWever, it Will be 
appreciated by those skilled in the art that changes may be 
made in these embodiments Without departing from the prin 
ciples and spirit of the invention, the scope of Which is de?ned 
in the appended claims and their equivalents. 
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What is claimed is: 
1. An apparatus for air conditioning a vehicle interior using 

a battery charge control of an electric vehicle, the apparatus 
comprising: 

a blower mounted at an inlet of a battery case in Which a 
plurality of battery cells are arranged; 

a heat exchanger disposed around the battery to heat-ex 
change With heat generated from the battery; 

a controller for controlling charging/discharging time of 
the battery, on/off of the bloWer, and on/off of the heat 
exchanger; and 

an input unit for inputting the charging/ discharging time of 
the battery and a start-up time of the vehicle. 

2. The apparatus of claim 1, further comprising tempera 
ture sensors for detecting battery temperature and interior 
temperature to control the speed of the bloWer. 

3. The apparatus of claim 1, further comprising a thermo 
electric device provided in a ?uid passage of the heat 
exchanger. 

4. A method for air conditioning a vehicle interior using a 
battery charge control of an electric vehicle, the method com 
prising: 

dividing the charging time, during Which a battery is fully 
charged before a start-up time of the vehicle, into ?rst 
and second charging processes; 

performing the ?rst charging process of the battery and 
storing heat generated during the ?rst charging process 
of the battery; 

performing the second charging process of the battery and 
storing heat generated during the second charging pro 
cess of the battery; and 

exchanging the heat stored during the ?rst and second 
charging processes With a heat exchanger disposed 
around the battery during start-up of the vehicle and 
supplying the heat-exchanged air to cool or heat the 
vehicle interior. 
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5. The method of claim 4, Wherein cold outside air fed into 
a battery case passes through the heat exchanger heat-ex 
changed With the heat stored during the ?rst and second 
charging processes to be heated, and the heated air is supplied 
to heat the vehicle interior. 

6. The method of claim 4, Wherein hot outside air fed into 
a battery case passes through a heat-absorbing side of a ther 
moelectric device (e.g., Peltier device) of the heat exchanger 
absorbing the heat stored during the ?rst and second charging 
processes to be cooled, and the cooled air is supplied to cool 
the vehicle interior. 

7. An apparatus for air conditioning a vehicle interior using 
a battery charge control of an electric vehicle, the apparatus 
comprising: 

a bloWer; 
a heat exchanger; 

a controller; and 
an input unit. 

8. The apparatus for air conditioning a vehicle interior of 
claim 7, Wherein the bloWer is mounted at an inlet of a battery 
case in Which a plurality of battery cells are arranged. 

9. The apparatus for air conditioning a vehicle interior of 
claim 7, Wherein the heat exchanger is disposed around the 
battery to heat-exchange With heat generated from the battery. 

10. The apparatus for air conditioning a vehicle interior of 
claim 7, Wherein the controller is used for controlling charg 
ing/discharging time of the battery, on/off of the bloWer or 
on/ off of the heat exchanger. 

11. The apparatus for air conditioning a vehicle interior of 
claim 7, Wherein the input unit is used for inputting the 
charging/ discharging time of the battery and a start-up time of 
the vehicle. 
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