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Passive Systems for Solar Heating and Cooling (Part 5)

Evaluations of Performances of the Double Skin—-

Tatsuo Oka
Abstract

The Double Skin, which is a glass-covered space similar to a greenhouse, is provided
on the south side of an office building, the Ohbayashi-Gumi Super Energy Conservation
Building. The Double Skin reflects the sun and releases heated air by natural ventilation
in summer, and works as a solar collector in winter. This paper describes the evaluations
of the performance of the Double Skin in the summer and winter modes. In the summer
mode, the thermal structure in the Double Skin is that of 50% of incident solar energy
reflected, 33% released by natural ventilation, and the remainder penetrating into the room
as cooling load. In the winter mode, fresh air taken in at air handling units is heated
by solar energy passing through the Double Skin. The efficiency of solar collection in
relation to insolation is about 16% and the outlet air temperature is between 27 and 32°C.
The Double Skin collects solar energy of 500 kcal/m? day on a fine day in winter. The
energy saving performances of the Double Skin with regard to heating and cooling loads
are 22% in the summer mode and 24% in the winter mode. The Double Skin is verified
to be an effective energy saving sytem vis-a-vis cooling and heating loads throughout the
year.
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