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Abstract

We are investigating the solar hybrid generation system utilizing photovoltaic and thermoelectric generation
in terms of effective utilization for solar energy. This generation system separates solar energy into light energy
and heat energy, uses the light energy for photo{foltaic generation, and uses the heat energy for thermoelectric
generation. At current year, specification and efficiency calculation of pilot solar hybrid generation system were
examined, elemental study of photovoltaic and thermoelectric generation was carried out, and filed test for pilot
unit was executed in Miyagi Prefecture. As the results, improvement of system efficiency is expected to
combine the photovoltaic generation and the thermoelectric generation comparing with existing solar cells. In
the elemental study, possibility of high efficiency photovoltaic and thermoelectric generation was confirmed to
use solar energy condensing system and suh—tracking system, In the field test, compatibility betwsen

photovoltaic generation and thermoelectric generation was confirmed.
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Fig. I Schematic diagram of solar hybrid generation system utilizing photovoltaic

and thermoelectric generation.
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Table 1 Efficiency calculation of hybrid generation system.

Thermoelectric module Low temperature module Middle temperature module
Optical and thermal loss (%) 24 24
Efficiency of PV (%) 17 17
Efficiency of TEC (%) 3 S
Electrical loss 2 3
Electrical efficiency of hybrid

20 26
generation system (%)
Efficiency of heat recollection (%) 46 41
Heat recollection loss (%) 8 6
Combined efficiency of hybrid

66 67

generation system (%)
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Table 2 Condensation dependence of generation properties for HECO cell.

Condensation Power output Efficiency Efficiency of catalogue Optical loss

(suns) (W) (%0) (%) (%)

743 .8 8.0 10.1 194 47.8

330.6 4.2 10.7 23.3 53.9

186.0 3.0 135 23.8 433

82.6 1.6 16.2 23.9 323
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Fig. 2 Feed rate dependence of hot, cold junction
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Fig. 3 Temperature difference dependence of
power output for HZ-2 device.
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Fig. 4 Photograph of pilot solar hybrid generation system.
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Tabie 3 Measured data for field test.

Symbols Units Value
Measured date and time - - 2005/11/16 16:30
Incident solar energy Qs W 2903.0
Utilized solar energy Qo W 907.6
Efficiency Thtot % 313
Electrical power output Pete W 139.5
Efficiency Tele % 4.8
Power output P W 133.5
Photovoltaic
. Efficiency Tipve % 4.6
generation
Device temperature Tpve C 333
Power output Peec W 6.0
Efficiency Ttec Y% 0.2
Thermoelectric
_ Hot junction temperature Ty T 1283
generation
Cold junction temperature T, T 36.1
Temperature difference AT C 92.2
Heat recollection Qhea W 769.3
Efficiency Tihea % 26.5
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