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Efficiency Enhancement for Natural Ventilation in Building

using Solar Chimney System
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Abstract

Attic and solar chimney system were used to increase the natural ventilation in building. The main
idea is to use a transparent roof to capture solar radiation by the greenhouse effect. A black metal sheet
underneath the roof helps in absorbing more heat. The air gap between the roof and the metal sheet
allows heated air to flow through and out at the top opening of the roof by buoyancy effect, inducing an
airflow to ventilate and cool the building at the same time. The commercial CFD code “ANSYS CFX” was
used to simulate the airflow through the solar chimney system. The effects of geometrical parameters
were investigated, namely: insolation, roof inclination, roof length, air gap width, chimney height and
channel expansion angle. The last parameter seems to have not been studied before in the literature. It
was found that all the studied parameters showed strong effects on the ventilation rate.

Keywords: Natural ventilation, Solar attic, Solar chimney, Expanding channel, Increasing air flow rate.
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