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PORNSAWAN TONGBAI : VENTILATION AND COOLING IN BUILDING
USING SOLAR CHIMNEY SYSTEM. THESIS ADVISOR : ASSOC. PROF.

TAWIT CHITSOMBOON, Ph.D., 157 PP

SOLAR CHIMNEY SYSTEM/NATURAL CONVECTION/CHANNEL EXPANDING

ANGLE

Solar chimney is the system that is employed to ventilate and cooling system. It’s a
passive system that has the advantages are it can work on its own without the need for
electricity, reducing pollutions and cost. 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 air flow
into building through the bottom opening to ventilation.

Numerical analyses are carried out to investigate to optimize ventilation in building
by using commercial computational fluid dynamics software, ANSYS CFX. Simulation was
performed for solar chimney to analyses the effect of parameters on ventilation rate, namely:
solar intensity, inclination angles of roof, air channel width, vertical chimney attachment
heights and channel expanding angles. The last parameter was new concepts that seem to
have never been studied before. All of the mentioned parameters were found to exhibit
positive effects on the ventilation. Especially, increasing the channel expanding angle at
about 6°, we found that the flow rate increased by about 30% over the no expansion case.
This is quite significant and it offers a new means to enhance the ventilation rate. In addition,
comparison the airflow rate between using the flat roof with chimney and the inclined roof
without chimney at the same height is investigated. Consider the result at 1-m height, we

found that the airflow rate of inclined roof better than another one about 15%.



This research can be made toward the goal of researching and considering options to
improve the testing process hard drives through a measure that used to be considered. Rate
took part in the test increased by 27 % and the performance of the system hard drive, a 26%

increase.
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