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Description
Title of Invention: BATTERY COOLING SYSTEM USING THER¬

MOELECTRIC ELEMENT
Technical Field

[1] The present invention relates to a battery cooling system using a thermoelectric

element, and more particularly, to a battery cooling system using a thermoelectric

element capable of performing cooling using the thermoelectric element in a battery

structure including a water cooling type cooling system.

[2]

Background Art
[3] Generally, a secondary battery may be charged and discharged unlike a primary

battery that may not be charged. A small capacity battery in which one battery cell is

packaged in a pack form is used in a portable small electronic device such as a mobile

phone, a laptop computer, and a camcorder, and a large capacity secondary battery

configured by several tens of battery cells in series or parallel with one another is used

as a power supply for driving a motor of a device requiring large power, for example,

an electrical vehicle, or the like.

[4] The secondary battery may be manufactured in various shapes. A typical shape of the

secondary battery may be a pouch shape, a cylindrical shape, or a prismatic shape.

Among them, the pouch type second battery has been mainly used in a portable

electronic device that has recently been slimmed and become light due to a com

parative free shape and a light weight.

[5] A case of the pouch type secondary battery includes a thin metal film and insulating

films attached to both surfaces of the thin metal film, unlike a case of the cylindrical

secondary battery or the prismatic secondary battery molded using a thin metal

material, such that it may be freely bent, and has a space part formed therein so as to

accommodate an electrode group therein.

[6] In a secondary battery of a hybrid vehicle to which the pouch type secondary battery

is applied, cells having a thin plate shaped structure is manufactured and used as one

module, and a plurality of modules are connected in series with one another according

to a specification of the hybrid vehicle to configure a package.

[7] In the package in which the plurality of modules are connected in series with one

another, heat occurs in the cell at the time of charging or discharging, and charging or

discharging power of the battery is changed according to a temperature of the cell.

[8] Therefore, the temperature of the cell should be maintained in an appropriate range

so that the battery is operated at an internal temperature of, for example, 25 to 40 °C.



[9] According to the related art, a cooling scheme using air or a cooling scheme using

cooling water or a refrigerant has been used in order to control the internal temperature

of the battery.

[10] However, an air cooling type battery using air has low cooling efficient, and a water

cooling type battery using cooling water or a refrigerant has a complicated structure.

[11] As the battery cooling technology using the water cooling scheme according to the

related art, a battery pack including a battery housing including at least one coupling

groove, a neighboring region disposed in the vicinity of at least one coupling groove,

and a plurality of cooling channels extended in at least one direction of at least one

coupling groove; and a battery cell accommodated in at least coupling groove has been

disclosed.

[12] In the battery cooling scheme according to the related art, it is difficult to precisely

control a temperature and a structure is complicated, in cooling a cooling medium.

[13] As a background technology of the present invention, Korean Patent Laid-Opened

Publication No. 10-2011-0096994 (September 2, 2010) has been disclosed.

[14] [Related Art Document]

[15] [Patent Document]

[16] (Patent Document 1) Korean Patent Laid-Open Publication No. 10-201 1-0096994

[17]

Disclosure of Invention

Technical Problem
[18] An object of the present invention is to provide a battery cooling system using a ther

moelectric element capable of having a simple structure and precisely controlling a

temperature.

[19]

Solution to Problem
[20] In one general aspect, a battery cooling system using a thermoelectric element

includes: a plurality of battery modules; cooling tubes installed on the battery modules

in order to absorb heat generated in the battery modules; a water pump transferring a

cooling medium to the cooling tubes through an introducing channel; a water tank

storing the cooling medium therein and connected to the water pump; and a radiator

receiving the cooling medium heated in the cooling tubes through a discharging

channel, cooling the received cooling medium, and supplying the cooled cooling

medium to the water tank, wherein at least one of the cooling tube, the radiator, and the

water tank has at least one thermoelectric element attached thereto.

[21] The thermoelectric element may be connected to a battery management system

(BMS) or a printed circuit board (PCB) to thereby be controlled.



[22] The thermoelectric element may be operated using the battery module or a voltage of

a vehicle.

[23] The thermoelectric element may be installed so as not to correspond to a thermo

electric element adjacent thereto in the case in which it is installed on the cooling tube.

[24] The thermoelectric element may be attached to at least one of the cooling tube, the

radiator, and the water tank using a thermal grease or a thermal pad.

[25] The thermoelectric element may have one side attached to at least one of the cooling

tube, the radiator, and the water tank and include a cooling fin or a cooling fan attached

to the other side thereof.

[26] The cooling tube, the radiator, and the water tank may be made of aluminum having

high thermal conductivity.

[27]

Advantageous Effects of Invention
[28] Therefore, according to an exemplary embodiment of the present invention, the

battery cooling system using a thermoelectric element capable of precisely controlling

a temperature of a battery and having a simple structure by attaching the thermoelectric

elements to the cooling tube, the water tank, and the radiator may be provided.

[29]

Brief Description of Drawings
[30] The above and other objects, features and advantages of the present invention will

become apparent from the following description of preferred embodiments given in

conjunction with the accompanying drawings, in which:

[31] FIG. 1 is a schematic view of a cooling system according to an exemplary em

bodiment of the present invention.

[32] FIG. 2 is a detailed view of a thermoelectric element according to the exemplary em

bodiment of the present invention.

[33] [Detailed Description of Main Elements]

[34] 100: Battery cooling system

[35] 110: Battery module

[36] 120: Cooling tube 121: Thermoelectric element

[37] 130: Radiator 131: Thermoelectric element

[38] 140: Water tank 141: Thermoelectric element

[39] 150: Water pump

[40] 160: Introducing channel

[41] 170: Discharging channel

[42]

Best Mode for Carrying out the Invention



[43] Hereinafter, a technical spirit of the present invention will be described in more detail

with reference to the accompanying drawings.

[44] However, the accompanying drawings are only examples shown in order to describe

the technical idea of the present invention in more detail. Therefore, the technical idea

of the present invention is not limited to shapes of the accompanying drawings.

[45] A structure and a shape of a battery cooling system 100 using a thermoelectric

element according to an exemplary embodiment of the present invention will be

described in detail with reference to FIG. 1.

[46] The battery cooling system 100 according to the exemplary embodiment of the

present invention is configured to include battery modules 110, cooling tubes 120, a

radiator 130, a water tank 140, and thermoelectric elements.

[47] A plurality of battery modules 110 are provided and the cooling tubes 120 are p o

sitioned at both sides of the battery module 110.

[48] Here, the cooling tubes 120 are closely adhered to both sides of the battery module

110 to cool heat generated in the battery module 110.

[49] In addition, an introducing channel 160 is connected to one side of the cooling tube

120 to receive a cooling medium from a water pump 150.

[50] The water tank 140 stores the cooling medium therein and is connected to the water

pump 150 to supply the cooling medium.

[51] The radiator 130 receives the cooling medium heated in the cooling tube through a

discharging channel 170, cools the received cooling medium, and supplies the cooled

cooling medium to the water tank 140.

[52] That is, the cooling medium is stored in the water tank 140, is supplied from the

water tank 140 to the water pump 150, is supplied to the cooling tube 120 through the

introducing channel 160 connected to the water pump 150 to cool the battery module

110, and is then supplied to the radiator 130 through the discharging channel 170 to

thereby be cooled.

[53] The cooling medium cooled in the radiator 130 is supplied to and stored in the water

tank 140 and is then again circulated.

[54] Here, at least one thermoelectric element 121, 131, or 141 is attached to at least one

of the cooling tube 120, the radiator 130, and the water tank 140 to cool the cooling

medium.

[55] In addition, it is preferable that the cooling tube 120, the radiator 130, and the water

tank 140 are made of a metal such as aluminum having high thermal conductivity to

effectively transfer heat to the thermoelectric elements 121, 131, and 141.

[56] In the case in which the thermoelectric element 121 is attached to the cooling tube

120, the thermoelectric element 121 is installed so as not to correspond to a thermo

electric element 121 adjacent thereto.



[57] That is, the battery module 110 is attached to one side of the cooling tube 120 and the

thermoelectric element 121 is attached to the other side thereof, and a heat absorbing

surface of the thermoelectric element 121 is attached to the cooling tube 120 and the

other side of the thermoelectric element 121 is opened to generate the heat.

[58] Here, since the heat is generated at the other side of the thermoelectric element 121,

when the other sides of the thermoelectric elements 121 face each other, a temperature

increases, which is inefficient. Therefore, it is preferable that another thermoelectric

element is not positioned on the other side of the thermoelectric element 121.

[59] In addition, in the case in which the thermoelectric elements 121 are installed to

correspond to each other, they occupy a large space, which is inefficient since a space

in which the battery module 110 is installed is restrictive.

[60] The radiator 130 has the thermoelectric element 131 attached thereto and cools the

cooling medium transferred from the discharging channel 170.

[61] The water tank 140 has the thermoelectric element 141 attached to an outer side

thereof to cool the cooling medium stored in the water tank 140. Here, it is preferable

that the water tank 140 is made of a metal such as aluminum having high thermal con

ductivity to efficiently transfer the heat to the thermoelectric element 141.

[62] It is preferable that generally used water is used as the cooling medium to cool the

battery module 110.

[63] When the thermoelectric elements 121, 131, and 141 are attached to at least one of

the cooling tube 120, the radiator 130, and the water tank 140, they are attached thereto

using a thermal grease or a thermal pad so that the heat is efficiently transferred.

[64] The thermoelectric elements 121, 131, and 141 are connected to a battery

management system (BMS) or a printed circuit board (PCB) to thereby be controlled.

[65] The BMS is a system managing the battery module 110, and the thermoelectric

elements 121, 131, and 141 may be connected to the BMS to thereby be controlled or

may be controlled by installing the PCB independently controlling the thermoelectric

elements 121, 131, and 141.

[66] The thermoelectric elements 121, 131, and 141 are operated using the battery module

110 or a voltage of a vehicle.

[67] The thermoelectric element 121, 131, and 141 may be directly connected to the

battery module 110 or be connected to the voltage of the vehicle to thereby be

operated.

[68] The thermoelectric elements 121, 131, and 141 are operated by power supply poles

of a cathode and an anode. When portions at which the cathode and the anode are

connected to each other are exchanged with each other, a low temperature part and a

high temperature part are exchanged with each other.

[69] According to the above-mentioned feature, in the case in which an external tern-



perature is low, the portions at which the cathode and the anode are connected to each

other are exchanged with each other to use the low temperature part as the high tem

perature part, thereby making it possible to raise a temperature of a refrigerant of the

battery 110. Therefore, the battery module 110 is heated, such that performance of the

battery module 110 may be improved.

[70] A structure of cooling a thermoelectric element according to the exemplary em

bodiment of the present invention will be described in detail with reference to FIG. 2.

[71] A heat absorbing surface of the thermoelectric element 121, 131, or 141 is attached

to at least one of the cooling tube 120, the radiator 130, and the water tank 140, and a

heat discharging surface of the thermoelectric element 121, 131, or 141 is installed

with a cooling fin 122 to discharge the heat generated in the thermoelectric element to

the outside.

[72] In addition, it is preferable that a cooling fan 123 is installed over the cooling fin 122

to efficiently cool the cooling fin.

[73] Only one of the cooling fin 122 and the cooling fan 123 may be selectively installed

in the thermoelectric element. That is, only the cooling fin 122 may be installed at the

other side of the thermoelectric element 121, 131, or 141 or only the cooling fan 123

may be installed at the other side of the thermoelectric element 121, 131, or 141. Alter

natively, as shown in FIG. 2, the cooling fin 122 may be installed at the other side of

the thermoelectric element 121, 131, and 141, and the cooling fan 123 may be installed

over the cooling fin 122.

[74] Therefore, according to the exemplary embodiment of the present invention, the

battery cooling system 100 using a thermoelectric element capable of precisely con

trolling a temperature of the battery and having a simple structure by attaching the

thermoelectric elements 121, 131, and 141 to the cooling tube 120, the water tank 140,

and the radiator 130 may be provided.



Claims
A battery cooling system using a thermoelectric element comprising:

a plurality of battery modules;

cooling tubes installed on the battery modules in order to absorb heat

generated in the battery modules;

a water pump transferring a cooling medium to the cooling tubes

through an introducing channel;

a water tank storing the cooling medium therein and connected to the

water pump; and

a radiator receiving the cooling medium heated in the cooling tubes

through a discharging channel, cooling the received cooling medium,

and supplying the cooled cooling medium to the water tank,

wherein at least one of the cooling tube, the radiator, and the water tank

has at least one thermoelectric element attached thereto.

The battery cooling system of claim 1, wherein the thermoelectric

element is connected to a battery management system (BMS) or a

printed circuit board (PCB) to thereby be controlled.

The battery cooling system of claim 1, wherein the thermoelectric

element is operated using the battery module or a voltage of a vehicle.

The battery cooling system of claim 1, wherein the thermoelectric

element is installed so as not to correspond to a thermoelectric element

adjacent thereto in the case in which it is installed on the cooling tube.

The battery cooling system of claim 1, wherein the thermoelectric

element is attached to at least one of the cooling tube, the radiator, and

the water tank using a thermal grease or a thermal pad.

The battery cooling system of any one of claims 1 to 5, wherein the

thermoelectric element has one side attached to at least one of the

cooling tube, the radiator, and the water tank and includes a cooling fin

or a cooling fan attached to the other side thereof.

The battery cooling system of claim 1, wherein the cooling tube, the

radiator, and the water tank are made of aluminum having high thermal

conductivity.
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