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An Energy- Sufficient House (HARBEMAN HOUSE) Combining Solar Thermal,

Photovoltaic and Sky Radiation Energies
(1st Report; Operational Results)
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Abstract

This article reports on the experimental results of a unique energy -sufficient house
(HARBEMAN®® house) incorporating solar thermal and sky radiation energies, photovoltaic
electricity generation, rain water, and garbage waste heat, and so on. This natural energy
autonomous house has been built in Sendai, Japan in July, 1996. The first part of our papers
describes the experimental data obtained during the period between August, 1996 to March, 1998.
The annual variations of water temperature in the underground main tank, heating/cooling/
domestic hot water demands, collected and emitted heats by solar collector and sky radiator, were
obtained by the measured data. This paper also clarifies the primary energy consumption, the
external costs and the effect for reduction of carbon dioxide emissions. The primary energy
consumption and carbon dioxide emissions of the proposed house are only one - tenth of those of the
conventional standard house. Moreover, the thermal performance of this house will be compared
with the results of the IEA Iow energy house TASK 13. Finally, this paper validates the external
costs (externalities) of this house, which have been intensively discussed in recent years in European

countries.

Key words: Solar Thermal, Sky Radiation Cooling, Energy - Sufficient House, Underground
Tank, Long - Term Thermal/Cool Energy Storage, Photovoltaic Cell
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