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Estimation of the Probability of Adopting Solar Water Heaters Corresponding to
Roof Direction and Expectation of Energy Saving Effect
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Abstract

It is a fact that installation of solar water heaters is decreasing recently in Japan although it is effective to
reduce fossil fuel consumption. To overcome the market difficulties, it is important to understand the behavior of
users to adopt solar water heaters. This study aims at estimating the acceptance of solar water heaters based on the
users’ preference. The optimal setting to maximize solar contribution corresponding to the collector direction was
investigated in order to evaluate the reduction of fuel cost because the cost saving influences the acceptance
essentially. Estimated function representing the users’ preference gave the probability of the acceptance by the area of
collectors. Expected substitution of solar thermal energy for city gas used to supply hot water was calculated taking
probability distribution over collector areas into account. The result indicates that the probability of the acceptance is
about 1%. If the installation cost could be reduced down to half, the acceptance would increase 4 times as much as
the present result. It implies that cost reduction or financial support is significantly required to enhance the

installation of solar water heaters.
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Fig. 1. Model of solar water heating system.
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Table 1. Parameters for the solar thermal system.

Parameter Value Unit
Mo 0.86 -
U 4.9 W/(m?K)
174 0.2 m?

Boiler efficiency 0.8 -
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Fig. 6. Effect of collector area on the annual fuel cost savings.
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