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A Study on the Application of Thermoelectric Module in the Air
Conditioner System Using Automotive

=
S. H. Kim

1
=

H>

(A4 : 2008 59 69, 8 20083 79 242, A 1 2008 89 5Y)

Key Words : Air Conditioner(¢]©1Z1), Cooling Ability(*4 55 %), Thermoelectric Module(84A}) Reduction
Effect(%] 7+ & 7}), Production of Liquid Hammer(Z]# & v L4Y)

Abstract : The improvement of cooling ability for the air conditioner is the most efficient method of application of
its system. Therefore, this study has been investigated the improvement of cooling ability for the air conditioner
using automotive by attached of a thermoelectric module. According to the result of test, capacity of the
thermoelectric module make temperature range from -75C to +300°C possible to cooling and exothermic. In
addtion to, the reduction effect of energy revealed and the effect of liquid hammer remained with safety by
attached the thermoelectric module. It was found that the air conditioner system by attached thermoelectric module

have better cooling ability than the air conditioner system of existing vehicle.
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Fig. 2 Curtail remodeling and diagram of operating
structure in air conditioner by attached
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Table 1 Main specifications of experimental equipments

Items Specifications

Refrigerator 0.1hp (enclosed type)

Condenser Fan 60Hz, 6W, 4p type

Expansion Valve Capillary Tube (2.5¢ Cu)

Refrigerant R-12
ggigizng Low temperature : 1.5Kg/cuf,
Y High temperature : 6.7Kg/cif

of Refrigerant

The Degree of

Superheat 5C
The Degree of 5
Supercool

Pipe Diameter 6.5¢ Cu

Qomperature PT 100Q(-99°C ~+199C)

€Nnsor

Indicator PT 100%, T4Y1 type
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Fig. 3 Basic connection diagram and internal

structure of thermoelectric module
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Table 2 Specifications of thermoelectric module

DESCRIPTION

Item | Max. Max. Max. Max. Size
Current | Temp. voltage | Efficiency |(LxW
(Imax(A))|(Tmax(C))|(Vmax(V))|(Qmax(W))] xH)
29.72

CP1.0-1 x
27-08L 6.0 69 8.4 28.7 3.99x
29.72
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Flg 6 Result of cooling analysis for the

thermoelectric module
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Items Small Size(mm) | Large Size(mm)
External Form | 76.2x76.2 17.4x17.4
(WxLxH) x31.8 x57.8

Base

Thickness(BT) 6.5 98

Pin

Thickness(PT) 0.6 4.6

(b) Schemetic diagram for the heat sink
Fig. 7 Result of radiant heat analysis and schemetic
diagram for the heat sink
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33 2| EsHo MAET AlE
Fig. 9 71& #&x%9 499 91248 &
83 PD AS2=ANYNE BT A 99 o
A Azxd B o) ghtel 29719 2] 3t o
# ‘ 8 I ’J.\]—D/EK%—D—CI/D_J‘\DA
20 @Aﬁ W |
—_ 1 - —o— using thermoelectric module
% 15 —e— existing method =
g 1
° 10
s
@ 5
g |
Q
§° \\
-5
J i o T S A O
10 +— , : : : _ ,
0 2 4 6 8 10 12 14
time (min)
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compressor operating between that of existing and

air conditioner by attached thermoelectric module
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