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Development of Cooling/Warming System Using Thermoelectric
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Abstract The thermoelectric effect is the direct conversion of temperature differences to electric voltage and

vice versa. A thermoelectric device creates a voltage when there is a different temperature on each side.

Conversely when a voltage is applied to it, it creates a temperature difference. This effect is used in this paper

to cool objects or to heat them. A cooling/warming system with thermoelectric device is introduced and

controlled with PC and LabVIEW.
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Fig. 1. Principle of Thermoelectric Device

2. GUI-LabVIEW
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Fig. 2. Screen of LabVIEW
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Fig. 3. Thermoelectric  Device and  Heating
Cooler Plate
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Table 1. Electrical Characteristic of used
Thermoelectric Device
HAPAF Imax(A) 6.0
Tmax(C) 69
HPAY Vmax(V) 15
HU &€& Qmax(W) 51.4
A4 (LxWxH) 40x40x4.0
ZHg) 2321
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Fig. 4. Front— and Rear Side of Heating Cooler
and Cooling Fan
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Table 2. Rate of Cooling Unit for Thermoelectric
Device
AAAY DC 12V
AAAF 5A
NGRS 60 W
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Fig. 5. Power Conversion Unit
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Fig. 7. Temperature Sensor Pt100Q
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Fig. 9. Monitoring and Control Screen for
Cooling/Warming System

6. GUI
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Fig. 10. Block Diagram of Cooling/Warming

System
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Fig. 8. Rear— and In—side of
System
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Fig. 11. Execution Screen of LabVIEW Front

Cooling/Warming Panel for Cooling System
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