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Study on the efficiency of the 10kW class solar cell with intermittent water
cooling system

PR TR
Yoshihisa SATO Katsunari KOHCHI
iy 2 *? ORI

Hiroyuki KUSUZAKI

Daichi WAKABAYASHI

Kazuhiro MIZOGUCHI

SEL T
Yuki KAKINO

FMRH™?

I —#*°
Kazuya MURAI

Abstract

It is necessary to use the renewable energy, such as photovoltaics is required for realization

of low carbonized society. The power generation characteristics of a solar cell will decrease

0.5% , if the temperature on the surface of a solar cell rises by 1 degree C. We tried to improve

the power generation efficiency of solar cell by carrying out intermittent water cooling of the

surface of solar cell with a sprinkler. We succeeded about 58% improvement in the power

generation efficiency of the solar cell with the intermittent water cooling method of the 10kW

solar cell.
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Table 1 Specifications of Photovoltaics.
#1 KbpEthothik

. SUNPOWER
Photo Voltaic (PV)
305 SOLAR PANEL
Type Monocrystal Si
Peak Power 305W (54.7V—5.58A)
Open circuit voltage 64.2V
Short circuit current 5.96A
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Figl Photograph of experiment equipment.
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Fig2 Integrated value of 10° insolation and DC power.
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Table 2 Condition of Simulation.
#£2 vial—varit

Season Month Time Efficiency up [%]
Spring March~May 10:00~ 15:00 (5h) 3.2
Summer June~ August 9:00~16:00 (7h) 5.7
Autumn |September~ November| 10:00~ 15:00 (5h) 3.2
Winter | December~ February | 10:30~ 14:30 (4h) 4.2
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Fig6 Output power increase of intermittent water
cooling (simulation, August 2010)
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Fig.12 Output power increase of generation experiment
with intermittent water cooling. (10 August
2011)
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Table 3 Comparison of simulation and experiment.
#£3 vIal— gy EBERO BN

Without ‘With intermittent water cooling

water cooling Simulation Measured

I“‘egm‘e?k;’;‘;‘]“‘ poer 59.04 61.79 62.46
lncrcasc[ li)\t;;}:],ll power 275 3.42
lncrcasc[;:;ﬁcwncy 4.4 58
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