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Study on the Ventilation Factors and Natural Ventilation Performance
of Solar Chimney
KO
Sung-Ki SONG
Abstract

The measured results of the ventilation performance of natural ventilation system with solar chimney
in a school building are described focusing to some ventilation factors. The measurements were made
continuously for the spring and summer periods and the natural ventilation rate equivalent to the air
change rate ranging from 0.25 to 2.0 h'! was observed. The ventilation factors such as solar radiation,
wind speed and direction, and the temperature difference between inside of solar chimney and indoor
spaces were found to enhance the ventilation rate. When the temperature difference between inside of
solar chimney and outside was more than 3 degrees C, the ventilation rate was increased by synergy of
the outdoor wind velocity, but this tendency was not seen with less than 3 degrees C. Thus the

characteristics of these ventilation factors could be clarified from the long term on-site measurements.
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Fig.1 Building overview and section conceptual diagram

Fig.2 Chimney vertical cross-section and chimney photo
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Fig.3 Measurement location and natural ventilation path
Table.1 Measurement item
Object Measurement item Number of Interval
measurements
Solar radiation, Temperature, Himidity, .
Weather Velocity, Wind direction, Rainfall cach 1 Point
Cool Pit Floor §urface temperature, Temperature, Humidity, cach 2 Point
Velocity
Corridor | Temperature and Humidity (each floor) 16 Point 10min
Supply Shaft | Temperature and Humidity (Inlet) 2 Point
Chimney Shaft| Temperature (2F, 3F, 4F), Humidity (4F) each 1Point
. Temperature and Humidity(4m and 6m from roof), .
Chimney Surface temperature (North and East), Velocity cach 2Point
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Fig.4 Temperature and solar radiation
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Fig.6 Frequency of the solar chimney ventilation rate
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