SRR

lliiilmfllli ﬁﬂ%%ﬁy ORI

ZBRAAKEB RN ONFE A T )y MBI A58

Experimental Studies on Photovoltaic/Thermal Hybrid Air-type Solar Collectors
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Abstract

The objective of this study is to develop hybrid air-type solar collectors which generate both electric power and heat.

Experiments on characteristics of power and heat generation were carried out under a large-scale solar simulator. The thermal

efficiency, the total energy efficiency and the exergetic efficiency of three hybrid air-type solar collectors were compared with a

solar air heater.

The following results have been obtained.

(1) Our evaluation system for the collecting efficiency of solar air heaters is precise comparably with the system by JQA.

(2) The 23% light shielding by photovoltaic cells has little effect on the collecting efficiency of this hybrid air-type solar

collector .

(3) This hybrid air-type solar collector shows a slight decrease as compared with this solar air heater on both energy efficiency

and exergetic efficiency.

(4) This hybrid air-type solar collector exceeds isolated photovoltaic cells and solar air heater on both energy efficiency and

exergetic efficiency.
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Table 1 Comparisons on cost between various

solar collecting materials

Collecting materials Economic cost

[yens/m?]
Black corrugated iron sheet 600~700
Ceramic foam # 20,Porosity 88% 7,000~9,000
Apparent thickness 10mm
Carbon fiber felt, thickness 10mm 10,000~15,000
Carbon fiber sheet, thickness 2.4mm 2,000~3,000
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(a) Comparison on collecting efficiency between solar
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Fig.7 Collecting efficiency of PV/T hybrid solar collector
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Fig.8 Air temperatures near back- side of heat collecting
material (downwind(t;) and upwind(t,)), temperatures
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Fig.10 Relationship between PV cell temperatures
and photovoltaic conversion efficiency
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