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Abstract

In recent years, countermeasures against global warming have been required worldwide. The “Paris
Agreement", which is an international agreement dealing with greenhouse gases emissions
mitigation, adaptation and finance, has adopted in 2015. On this framework, Japan has to reduce
greenhouse gas emissions by 26% compared to the level of 2013 by 2030. In household sectors, the
goal is set as 40% reduction of greenhouse gas emissions. As an example of energy conservation
measures for housing in Japan, various frameworks for evaluating and certifying the energy
conservation performance of newly built dwellings such as the Energy Saving Standards and the
LEHVE (Low Energy Housing with Validated Effectiveness) are becoming widely generalised. On
the otherhand, various subsidies for energy retrofits of existing dwellings are being carried out
actively. However, these energy conservation measures are evaluating only the performance of
housing itself. In order to further energy conservation in household sectors, it is necessary to
continuously evaluate the home energy consumption by taking account of not only the energy
performance of housing but also the occupants’ living activities.

In this study, an investigation of home energy consumption and attributes of houses and occupants of
newly-built dwellings in Shikoku is conducted. In the investigation, both the designed annual
primary energy consumption based on the LEHVE’s evaluation procedure and the actual annual
primary energy consumption by questionnaire survey are obtained. The actual energy consumption is
divided into each energy use of heating, cooling, ventilation, domestic hot water, lighting, consumer
electronics, and cooking. By comparing and analyzing these designed values and actual values based
on the attributes of houses and occupants, living activities, the factors causing a difference between
the design value and the actual value are clarified. Furthermore, a prediction model for home
primary energy consumption based on the LEHVE's evaluation procedure, whose prediction value is
calculated by correcting the designed value utilising some correction factors of attributes of houses
and occupants, is developed. In consideration of selecting factors for the prediction model, variable
factors are selected for each energy use by analising the comparison results between the predicted
values and the actual values with using RMSE and the correlation coefficient as indexes.

To confirm prediction accuracy of the prediction model, the predicted values are compared with the
actual values. As the results, the accuracy of the predicted value is adequately better than the design
value. Finally, It is shown that home primary energy consumption can be predicted with higher
accuracy than at the design phase by taking account of some factors such as the floor area, the
number of occupants, the setting temperature of heating and cooling equipment and the number of

electric appliances.
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