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Abstract

The transient FDM heat transfer analyses were performed concerning a passive type greenhouse,
where the house and the soil floor were used as the solar collector and the thermal energy storage
material, respectively. The excess solar heat energy in the daytime was carried by the circulating air
through the pipes buried in the ground, and stored in the soil. During the night, the stored heat energy
was returned to the house also by the circulating air. The periodic variations of the greenhouse tempe-
rature, the three-dimensional temperature distribution within the soil and the amount of heat stored-in
or removed-from the soil were simulated under the standard winter meteorological conditions in Kanto
district, for various arrangements of the buried pipes and the insulators.

As the results, the periodic house temperature variation was not affected so seriously by the mutual
positions of the buried pipes. The heat loss through the ground at night was remarkable near the ground
surface just under the house wall, and the shallow plate-type insulation at the place was considerably ef-
fective.
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