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Model Study to Improve Indoor Thermal Environment by
Using Buoyancy Ventilation in Double Metal Walls

Yen-Ting Liu! , Hsin Yu?"
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ABSTRACT

The purpose of this study is to verify the effect of buoyancy ventilation of the double metal
walls with heating to improve the indoor thermal environment and to find the ideal design scale.
The model experiment is based on the idea of adding a layer of shell to the interior single wall,
then the outer high-temperature outer wall heats the air between the double walls. The heated
air can flow out form the opening of the double wall in the upward direction, the bottom opening
then let the low-temperature air flow into the double wall and form the effect like a solar
chimney. The removed heated air reduces the amount of heat received by the interior wall and
the indoor temperature of the room. The experimental results show that the maximum air flow
can be generated when the air layer thickness is 0.02 m with airflow rate of 1.58 m3/hr. The
thicker air layer makes lower surface temperature of the interior wall, and less room temperature
rise. The surface temperature of double walls beyond the exterior air temperature is less then
the surface temperature of single metal wall beyond the environment, that indicate the buoyancy
effect of double metal walls can improve the thermal environment of room.
Keyword: Solar Chimney, Double Wall, Buoyancy Ventilation
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