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Field Investigation on the Performance of Natural Ventilation System
Combined with Solar Chimney and Underground Pit for Four Years
Part 1 —— System Operation and Supply/Exhaust Air Volumes of Natural Ventilation

by Yoshiteru SHINADA "', Ken-ichi KIMURA %, Hiromasa KATSURAGI - and Sung-ki SONG ™
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Synopsis : The specific features of the natural ventilation
system combined with solar chimney and underground pit
installed in the new university buildings in Kitakyushu City are
described together with the measured results of supply/exhaust
air volumes, when the natural ventilation took place, for four
years after the school opening. The period of natural ventilation
increased to cover 33-61% of the cooling period from 2™ to 4™
year, being amounted to 80% at night hours for four years.
During the period of natural ventilation, the supply air volume
through underground pit to the occupied spaces was found about
6,000 m*/h and the exhaust air volume from the occupied space

to solar chimney about 4,000 m*h on annual average, being
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quite stable for four years. The rate of supply and exhaust air
volumes through the grilles installed between the corridors and
the vertical shafts were estimated from the air velocity across the
grilles measured by the special device developed for this
purpose. It was found that the exhaust volume from the occupied
space to the solar chimney shaft and that from the solar chimney
to the outside air were coincided as a whole. The tendency of
supply/exhaust air volumes was found to increase in the
intermediate seasons and decrease in summer. Exhaust air
volume from solar chimney was affected by the operation mode
of toilet exhaust fan with a rather large air volume to a
considerable extent. The maximum amount of air change rate by
natural ventilation based on outside air intake volume through
the underground pit was estimated to 1.3 h”" during the daytime
and 1.0 h™' during night time while the toilet fan operating.
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