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The purpose of this thesis is to study the ventilation of air in two-storey
buildings by natural convection with the help of solar attic and solar chimney attached
to it. The buildings were shaped to be symmetric and asymmetric with respect to the
mid-plane, with inclined transparent roofs. They had inlet air opening on the 1* floor
with flow passage ports on the 2™ floor and at edges of the attic; the opening on top
of the attic roof was attached to the base of a solar chimney which finally vent the air
to the atmosphere. The commercial computational fluid dynamics program, “CFX-5”,
was used to compute the results for all the study cases using the finite volume method
together with unstructured mesh topology. Two dimensional, laminar flows were
assumed in all the computations. The size of the building was set to be 10 m. wide
and 6 m. high with various building parameters investigated, namely, roof inclination,
height and width of solar chimney, solar intensity, and the symmetric/non-symmetric
shape of the roof. The results indicated that increases of roof inclination, height and
width of chimney, and solar intensity give higher ventilation. The increased
ventilation due to roof inclination is unexpected and should be further investigated. It
was found that the asymmetric roof gave about the same ventilation as the symmetric
case but air velocity in the building was higher and had a longer path. The findings in
this study can also be applied to ventilate agricultural buildings such as mushroom

and livestock buildings, in order to increase productivity at a low cost.
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