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A Study for the practical Using of a Hybrid Photovoltaic System
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Abstract

The solar cell has the feature that the electric conversion efficiency decreases when the surface temperature of the solar cell rises.
However, the decrease in the electric conversion efficiency can be prevented by setting up the heat exchanger on the back of the solar
cell, and by removing of heat on the surface of the solar cell. Moreover, the removed heat can be used as heat energy for making

warm water. This research clarified the optimum conditions of cooling water and insulator for the Hybrid Photovoltaic System.
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A: Tank

B: Data logger

C1: Solar panel with
C1: heat exchanger

C2: Solar panel without
C2: heat exchanger

D: Pyranometer

El, E2: Wattmeters

F1: Personal computer

F2: Personal computer
F2: for monitor
G: Platinum resistance

G: thermometer

H1, H2: Flow meters

I: Heat pipe

J: Pump

K1, K2: Stainless tanks

L1, L2: Flow control valves

Fig.1 The experimental apparatus of this study
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Fig2 The installation place for the experimental apparatus

Fig.3 Solar panel with heat exchanger:C1

Fig.4 Heat exchanger in stainless tank
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Table 1  Average flow

Measurement Average flow [L/min]
conditions 1 2 3 4 5 6
1 53 5.6 9.1 9 106 | 123
2 1.8 2 9.8 11.3 11.2 1129
3 9.8 9.7 9.9 9.9 10.5 | 10.7
4 10.8 9.6 8.9 10.1 103 | 10.2
5 10 10.1 9.9 9.8 9.6 8.9
6 9.8 10.1 9.3 9.4 9.6 9.9
7 94 9.6 9.4 9.6 9.7 9.7

Fig.5 Aluminum fin
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Fig.6 Heat collecting efficiency
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Fig.7 Electric conversion efficiency
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Measurement conditions

Fig.8 Energy collecting efficiency
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