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Temperature Control of the Aluminum Plate using Peltier Element
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ABSTRACT

This paper prezent the temperature control of aluminum plate using Peltier element. Peltier effect is heat pumping
phenomena by electric energy as one of the thermoelectric effect. So if current 1z asserted to Peltier element, 1t
absorbs heat from low temperature side and emits to high temperature side. In thiz experiment, Peltier element iz uszed
to control ths temperature of small alurninum plats with ON/OFF control scheme and fan ON/OFF. As the result of
experiments, it iz proper to act fan only while cooling duration and thers exist a proper cooling current to drop
temperature rapidly. It takes about 100zec to increase to 70¢ nd drop to 35¢ f aluminium plate temperature and
about 90zec to increase to 70¢ wnd drop to 40¢ n ambient temperature 30<  while fan iz on only in cooling
duration. Future aim 1& to realize more rapid temperature control and develop SMHA{special metal hydride actuator)

by using Peltier element to heating and cooling.
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Fig. 1 The operating principles of a thermoelectric
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Fig. 2 Block diagram of experiment apparatus

Table 1 The specifications of the temperature sensor

and Peltier module

Peltier module temperature sensor
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Fig. 3 Temperature variation when the fan 1z ON state

for cooling only.
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Fig. 4 Temperature variation when the fan iz ON

state for heating and cooling
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Fig. & Temperature variation with cooling current
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Fig. 7 Temperature control from 35T to 707

5.8 B
Bejo} £AE olg3ed Al B9l 4, Anel 25
HANE FAHES Ao} AsFE BAL F 99

I, AR Fole Y4HARA HEEn slen
£ A7 ez HydMe A= 60210022
Hzd 2 F7] o2 et n i ol=g 2
A= g 228 d92=2 d= SMHA (Special
Metal Hydride Actuator)® f£E5317] 3l 712 A=
= ggHez Atadn

B a7E 208 A4 2F 9704 £
Al F218 S5 deo] 2aE dH9LE e
SMHAE 7Mgeln uch mgdels A% A
°lHZ ZEsle dHE 71718 +F SA4LS 449
1 o2 E27d gE¥S BEE Stn ok

a7

%7

B AT A90eR T8 5397849
AdeR olReia dFATe] Qroln, B o
BEA 24E =Py,

ADnEH

1. Gao, Min., and Rows, D, M, "Improved model for

calculating the cosfficient of performance of a
Peltier module," Energy conversion & Managsment,
ol 41, pp. 163-171, 2000,

2. Chein, Reiyu, and Huang, Guanming., "Thermo-
electric cooler application in electronic cooling,"
Applied Thermal Engineering, Vol 24, pp. 2207-
2217, 2004

3. Dilhaire, Stefan, Salhi, Amine, Grauby, Stephane,
and Claeys, Wilfrid, "Lager Seebeck Effect Imaging
(SEI}) and Peltier Effect Imaging (PEI): complement
ary Re
liability, Vol.43, pp.1609-1613, 2003,

4. Kang, B. H, Chang, H. T, Kim, 5. ¥, and Kim, 3.,

"Cooling characteristics at hot side of the thermo

investigation methods," Microelectronics

-electric module for an air conditioner," Korea J. of
Air-Conditioning and Refrigeration Engineering. Vol
14, No. 3, pp. 482-488, 2002,

5. Yang, Y. 8, "R&D trend on the thermoelectric
snergy conversion technology," Korea J. of Alr-
Conditioning and Refrigeration Engineering. Vol
23, No. 5, pp. 396-402, 1994,

6. Yamanashi, M., "A New approach to optimum
design in thermoelectric cocling systerm," T. Appl.
Physics, Vol. 9, pp. 5494-5512, 1996,

7.Ro, 8. T, and Sso, 1. 3., "Principle of thermoelestric
refrigeration and systemn design," Korea J. of Air-
Conditioning and Refrigeration Engineering. Vol 19,
No. 3, pp. 135-145, 1990,



