:

LT ﬁﬂ:g'{- y L R A R R TR IR

FMIAMANZ 3R E L 72 KB B O BRI B DR

Estimation of Electric Energy Generated from Photovoltaic Array
Installed on Ocean Going Vessel
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Abstract

For the aim of reducing air pollution gases such as CO,, NO,, and SO, from diesel engines of vessels, the authors have been examining the
application of wind energy conversion system and photovoltaic energy conversion system to marine electric power generation systemn of vessels. In case
of discussing design of the marine electric power generation system with photovoltaic energy conversion system, the global solar radiation data will be
required on the route of the vessel. Making the global solar radiation data on land are completed, it is easy to use them for the purpose of designing the
photovoltaic energy conversion system. On the other hand, the global solar radiation data at sea don’t exist, it is difficult to calculate the photovoltaic
energy from the photovoltaic array on the deck of the vessel.

In this paper, the method of calculating the global solar radiation on the route of the vessel was considered from the data of noon latitude, longitude,
weather on the vessel. By using the proposed method, the amounts of the global solar radiation on the main routes; North American route, Australian
route, European route were calculated. From the results, the photovoltaic energy from photovoltaic array on the vessels navigating the main routes was
calculated. The proposed method of calculating the global solar radiation on the route of the vessel will be available to design the marine electric power

generation system with the photovoltaic energy conversion system.
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Fig.1 Method of estimation of global solar radiation
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Fig.2 Relation between cloudiness and weather coefficient
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Table.3 Estimated and actual measurement of global solar
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Table.4 Estimated and actual measurement of global
solar radiation in Naha
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Fig.3 Route and period of navigation
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Fig.4 Estimated measurement of global solar radiation of
North American Route
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Fig.5 Estimated measurement of global solar radiation
of Australian Route
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Fig.6 Estimated measurement of global solar radiation
of European Route
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