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Heating Characteristic of Composite Panel with Photovoltaic-Thermoelectric Modules
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Abstract

Recently, electric power consumption has been increasing year by year due to spread of home air-conditioners, computers, etc. In
view of this, we have performed researches aiming at development of a compound panel of photovoltaicthermo modules, which
combines the solar cells and radiation air conditioning panel composed of thermo modules.

Radiation panel heating and cooling were installed on the roof, and the heating characteristic in winter was obtained. Moreover, this
characteristic at the time of inserting the DC/DC converter having the MPPT function, was —investigated by calculation. As a result of
acting the photovoltaic panel of capacity 24W, it was found that the average of temperature difference between air and the heating panel
was 16°C.

Consequently, it can be expected that heating in winter by the compound panel with photovoltaic-thermo modules can make
comfortable habitation space in the future.
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Table 2. Ratings of thermoelectric module.
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Width Depth Height
Components [mm] [mm] (mml]
Heating/Cooling | =, 220 126.8
pannel
Thermo-electric
module 20 20 3.8
Aluminum heat
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Fig.2. Layout of the thermoelectric module on the
heat sink in small model.
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Table 4. A characteristics of average and

fluctuation of 4Th (temperature difference between

heating surface and ambient)
Thermo-electric Heating (1.04)
Modules ATh (average) ['C] Fluctuation(°C]
1 8.9 83
2 16.0 7.8
4 244 8.2
6 28.6 6.1
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panel with photovoltaic-thermoelectric modules.
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Table 5. Dimensions of the composite panel.

components Width | Depth | Height
bom] | [mm] | [mm]
Heating/Cooling panel 400 400 700
Thermoelectric module 20 20 3.8
Aluminum heat sink 240 300 72.0
IEREE 240 300 0.3
PAZER 240 300 400

Table 5. Rating of PV module.

type Polycrystalline Silicon
size 308 X 400mm
PV cells 36 Series
Pmax 12.1W
Im 0.72A
Vm 16.8V
Isc 0.76A
Voe 20.5V

(at 1000W/m2, 25°C, AM.1.5)
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