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Simulation Study on Reduction of Peak Power Demand and Energy Consumption in
Residential Houses with Solar Thermal and PV Systems
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Abstract

In order to examine the effects on the reduction of peak power demand and energy
consumption of the model residential houses with solar thermal and PV systems, a series of
the year -round simulation was carried out for the eighteen cases. The simulation cases were
conducted with the combinations of solarthermal and PV systems, heat capacity and thermal
insulation of the houses and the operation methods of space heating and cooling systems. As
the results of the simulation using the standard hourly weather data of Tokyo, the
followings were found. 1) Thermal insulation of building envelopes and the use of a solar
hot water heating system considerably contribute to reduce the total heat load of the house.
2) The combined use of a solar hot water heating system and a PV system is more effective
to reduce the purchased energy in comparison with a PV system alone.3) In addition to the
use of a PV system, the continuous operation of a space heating system is effective to
reduce the total electric peak demand.
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