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Estimation of Conserved Energy Amounts Using Solar Energy Systems
in a House
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Abstract

The main objective of this study is to estimate the amount of energy conserved by a solar energy system in a
Japanese house. To achieve that goal, the author produced some statistical models using a data-driven style. Target
facilities were a photovoltaic system (PV) and a solar water heating (SW) system. The fundamental data used to
produce the PV model were 231 measurement data. The data used for analyses were produced by resampling the
measurement data. This model can calculate the annual generated power self-consumption by solar generation
capacity. The calculated range of capacity is between 0 kWp — 12 kWp. The SW model has the function of calculating
a yearly amount of energy conservation for hot water supply according to weather and other attributes. The model was
produced from multiple regression analysis of data created from official statistical data. These are two types of data;
hot water energy consumption by prefecture and diffusion rate of SW by prefecture during 2000 - 2013. The
following are salient conclusions from this study. 1. The average upper limit to solar generated power
self-consumption. It is about 1,500 kWh/Y. 2. Solar water heater energy conservation capability is at least 20 -
30%.
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Fig.1 Flow chart of this report
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Fig4 Hot water energy consumption by region
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Fig.5 Diffusion rate of solar water heater by region
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Table 2 Correlation matrix between variables
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W = Hot water energy use excluding SW recovery energy
D; = Diffusion rate of SW

T = Annual mean temperature

I = Annual global irradiance
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Fig.7 Estimate accuracy of PV model A method and B method
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