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The objectives of this research were to study appropriate top aperture designs
which affect daylighting quality of market buildings and to find appropriate design solutions to
improve daylighting in the market building which was chosen as a case study.

The eight market buildings in Bangkok were investigated in order to select the one
which has the most serious daylighting problems. Bang Kok Noi market building was chosen
because of its inadequate illuminance levels (89 - 187 lux) and glare problems. The research
employed the Desktop Radiance 2.0 Program to simulate lighting conditions in the building.
llluminance level and uniformity of illumination were two factors considered in this research.
The research explored three design options to improve daylighting performance in the
building, namely:

1. Changing visible transmittance (VT) of the transparent roof tiles to six levels of
VT from 30% to 80%. The transparent roof tile with VT of 80% was the best option. The
illuminance level and uniformity of illumination in the building were increased to 493 lux and
46.10%, respectively.

2. Changing top apertures to three different designs, namely: Type I, increasing
the area of the transparent roof tiles: Type I, increasing the number of the transparent roof
tiles at different positions: and Type lll, creating two storey roof with top aperture between the
roofs. Type lll was the best option following by Type I. The Type Ill and Type | options
increased the illuminance level up to 646 and 520 lux, respectively and increased the
uniformity of illumination up to 55.20% and 55.60%, respectively.

3. Installing shading devices on the eastern side of the building with top apertures
of Type | and Type Il in order to reduce glare problems. Type | with shading devices was the
best option. The illuminance level and the uniformity of illumination were increased to 575 lux

and 59.10%, respectively.
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