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Study on the efficiency of the solar cell module with intermittent water
cooling system
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Abstract

It is necessary to use the renewable energy, such as wind power generation and photovoltaics from a viewpoint
of CO, discharge regulation, environmental protection of the Earth. The power generation characteristic of a solar cell
module will decrease 0.5%, if the temperature on the surface of a solar cell module rises by 1 degree C. We tried to
improve the power generation efficiency of solar cell module by carrying out intermittent water cooling of the surface
of solar cell module. We succeeded about 8% improvement in the power generation efficiency of the solar cell
module, even if it reduces energy required for a intermittent water cooling.
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Table 1  Specifications of PV module.
F 1 KBEUWED 2 — O

PV module SHARP NE-70AIT
Type Polycrystal Si
Maximum power 70W (15.8V—4.43A)
Open circuit voltage 204V

Short circuit current 4.87A

A
[Thermormeter |

Water tank

Fig.1 Conceptual figure of experiment equipment.
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Battery

Fig.2 Photograph of experiment equipment.
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Table 2 Measurement result of I—V characteristic.
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Fig.3 [I—V characteristic (non water cooling) .
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Fig4 I—V characteristic (continuous water cooling) .
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Fig.5 Intermittent water cooling method.
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Fig.6 Temperature change of PV module
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Fig.7 Temperature change of PV module
{After continuous water cooling) .
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Fig.8 Temperature change of PV module
(Intermittent water cooling (7'=30sec, =10sec)).
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Fig.9 Temperature change of PV module
(Intermittent water cooling (7=60sec, ¢=10sec)) .
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Fig.10 Temperature change of PV module
(Intermittent water cooling (T=120sec, ¢=10sec)).
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Fig.11 Temperature change of PV module
(Intermittent water cooling (7'=180sec, ¢=10sec)) .
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Fig.12 Temperature change of PV module
(Intermittent water cooling (7=300sec, ¢=10sec)).
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Fig.13 Temperature change of PV module
(Intermittent water cooling(7=180sec, ?=5sec)) .
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Table 3 Power increase in the various water cooling method.
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Fig.14 1—V characteristic
(Intermittent water cooling(7'=180sec, =5sec) ).
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