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Snow Removal from Photovoltaic Panels with Joule Heating

T. Saitol ¥, K. Shibazaki?, M. Takesawa®, H. Hatsuya?,
M. Ajihara®, Y. Shishido®, S. Sugiyama”

Abstract

We have conducted demonstration experiments for snow removal from photovoltaic panels
with Joule heating by applying electrical power to the photovoltaic array. It has been shown that
necessary electric energy is 2.7kWh and 1.6kWh when applied electric power is 766 W and 312W,
respectively for the array of nominal generating power of 3256 W. Each energy corresponds to
electric energy produced during 49 days and 2.8 days, respectively. No degradation in power
generation has been observed. It has been concluded that the method is easy to apply and
energy-effective.
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Table 1. Photovoltaic cell used for simulated experiments.

Type SB-1V380MA
Dimension 64 X 45 mni
Nominal maximum power, Pmax 0.39 mW
Nominal maximum power voltage, Vi 13V
Nominal maximum power current, /mp 03 mA
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a) Before heating.

-
c) 46 minutes after heating. d) At the end of 48 minute-long heating.

Fig. 1 Photographs of simulated experiments in a freezer for Joule heating snow removal using
ice cubes on a photovoltaic panel.

a) Before heating. b) 29 minutes after heating.

¢ ) 65 minutes after heating. d) At the end of 65 minute-long heating.

Fig. 2 Photographs of simulated experiments in a freezer for Joule heating snow removal using
shaved ice on a photovoltaic panel.
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Table 2 Specifications of photovoltaic module, “EcoTechnoRoof ".

Type ETROIHN ETROISN
Dimension 1365 X 392 mni 1365 x 712 mn
Nominal maximum power, Py 65 W 130 W
Nominal maximum power voltage, Vip 798 V 1599 V
Nominal maximum power current, /mp 813 A 816 A
Nominal open circuit voltage, Ve 1009 V 2013V
Nominal short circuit current, 7 8.69 A 877 A
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Fig. 4 Photograph of the Joule heating
experimental setup for photovoltaic module.
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Fig. 5 Temporal change in temperatures and
electrical power under constant current.
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Hut Location: Omagari, Daisen, Akita
Panel tilt angle: 13°
Panel azimuth angle: 182°
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Fig. 7 Schematic diagram of the demonstration experiment system for snow removal by
Joule heating.
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Fig. 8 Field experiment at Daisen, Akita Fig. 9 Field experiment at Daisen, Akita
with constant current heating of 12A (766 W) with constant current heating of 6 A (312W)
started at 11:25. started at 9:33.
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Fig. 10 Temporal change in temperatures and
electrical powers during the Joule heating.
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