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A Method for Forecasting Insolation Using Artificial Neural Network
and Operation of a Solar Thermal/Night-only Electricity Hot-water Supply System
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Abstract

It is desirable that the forecast error is as small as possible for the operation of a solar thermal utilization
system. A new method for forecasting the insolation is investigated in this paper. An artificial neural network is
developed using meteorological data at many observatories around a target site. Using the multiple regression
method, the number of observatories are discussed so that the forecast error decreases. The target site is
Omaezaki, Shizuoka prefecture in Japan. The neural network is constructed every month, kinds of meteorological
data being parameter. The results show that (1) meteorological data at fifteen observatories are enough, while the
distribution of those observatories are different every month, (2) the optimal input data are mean values of
atmospheric pressure of previous morning and afternoon (case A-3), (3) the annual forecast error of this method
is 0.12, while that of the previous method (which is based on the weather forecast) is 0.14. If the atmospheric
pressure of next day would be input to this neural network (case B-3), the annual forecast error can be reduced to
0.10.

A solar thermal/night-only electricity hot-water supply system is operated with the forecasted insolation. The
simulation results over one year show that the annual electric charge in case A-3 is reduced by 13% compared
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with case of the conventional operation (without forecast) and also it can be reduced by 25% in case of B-3.

*¥—J—F: BNETH, MXEK =2—IFNVXy hV—2, CROKKRT—F, RV Iab—Tar
Key Nords : Forecasting insolation, Clearness index, Neural network, Meteorological data over wide area

Operation simulation
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