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ABSTRACT

The main purpose of this research work is to study the influence from the air
gap (D), the inlet/outlet dimensions (H), the wall height (L) and the walls (Brick-
Gypsum, Brick-Brick and Gypsum-Brick) of solar chimney on the air flow rate and
heat transfer rate due to ordinary solar flux (g, ). The computational fluid dynamic
simulation was carried out on simulated 2-dimensions of solar chimney assuming the
constant temperature of inner wall and inlet air at room temperature. A standard k-¢
model of turbulent flow was used to predict air flow rate and heat transfer rate of the
chimneys by CFDRC® software. The investigation focused on the dimensionless
analysis of chimneys with ratio D/L, H/L and modified Grashof number (Gr, ) kept
between 0.02-0.12, 0.02-0.06, and 3.85x10"-15.4x10", respectively. The results

were discussed on Reynolds number (Re,) and thermal efficiency (s, ) of chimneys.
When H/L and Gr; increased, they induced higher magnitude of Re,, and #;.
However, there was the certain D/L condition which maximized the Re,,, depending
on H/L. When H/L increased, the certain D/L was increased. For the 7y , this also had
the optimum D/ that depended on the H/L. The optimum D/L conveyed the #, to the
constant value. At /L and Gr, of 0.04 and 3.85x10"-15.4x10", the gypsum-brick

which showed the maximum value of Re, and 7z, , which were about 1745-3348 and
30-37 % respectively, comparing to other wall types.



