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

Photovoltaic and Sky Radiation Energies
(2nd Report; Method of Simulation and the Results)
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Abstract

In the companion paper(1lst report), the experimental results for the HARBEMAN®*? house during
the past two years were described in detail. Further the validity of the proposed house was examined
through annual primary energy consumption and reduction rate of carbon dioxide emissions.
However, strictly speaking, the thermal peformance is strongly dependent on the climate condition
(location)and heat demands where the house is situated. Therefore the performance analysis is
needed under the climate conditions and the heat demands for optimal designing of the proposed
house. By virtue of the theoretical simulation analysis, the system parameters such as collector
area, sky radiator area, tank capacities, insulation thickness, and flow rates will be determined
appropriately. This article describes the theoretical formulation and the method of computer
simulation for the HARBEMAN house and its results were compared with the annual experimental
data. Further, optimal designs for three major cities(Sendai/Tokyo/Sapporo)with different climate
conditions will be provided by using this computer code.

Key words : Solar Energy, Natural Energy Autonomous House, Sky Radiation Cooling,
Underground Reservoir, Long-Term Thermal/Cool Energy Storage, Annual
Simulation
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