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KRAIRIT RERKASEM : THE EFFICIENCY OF INTERIOR DAYLIGHTING PANELS.

THESIS ADVISOR : ASSOC.PROF. THANIT CHINDAWANIG, 229 pp.

Making use of natural light in buildings is a design concept for reducing energy
consumption in architecture. An exterior light shelf system has been developed for energy-saving
lighting systems in buildings. Because daylight is constrained by inconsistency, available light in
the work place needs to be maximized. This thesis aimed to study the feasibility of lighting
maximization concepts developed in light shelving systems by the use of interior daylighting panels
in buildings. The principle of daylighting is to make use of natural light as it strikes a plane in a
workspace. And effectiveness of the light shelves to increase the reflection of light within a building
may be an effective way to reduce the use of artificial into the use of altemative daylighting

The office building which was the object of this study is located at 14 degrees latitude
north. The study observations took place from 8:00 to 16:00. The study examined variables related
to the performance of interior daylighting panels including physical aspects of panel design,
material, installation and environmental variables that may enhance the performance of exterior light
shelves. To evaluate their effectiveness, a model was used to measure the relative daylight factor
and the distance from the light source as it passed through the shelves 2% DF north - south during
both clear and overcast conditions. The results were used to calculate the average hourly and
monthly amounts of light available from the sky. These data were used to compare the effectiveness
of daylighting to artificial lighting and thus measure the performance of natural lighting in reducing
energy consumption from artificial light in each case.

The study found that using interior daylighting panels is the most effective way to maximize
natural light utilization. The curve of horizontal plane is using a surface that is spread reflect and the
optimal panel height is approximately 2.75 meters. Their use can be effective in increasing the
distance from the plane of the light source from a base value (using only exterior light shelves
without interior daylighting panel) of 1.70 meters or 42.50% in the north. This increased to 1.75 m or
53.85% in the case of a south light source which resulted in an increase in efficiency of energy
34.42% per year in thP: north and 12.40% per year in the south. In addition, it was found that by
using interior daylighting panels and exterior light shelves with a curved shape that can be
extended lighting more 10.53% in the north and 16.00% in the south. Also, there will be an increase
in energy savings of 17.68% per year in the north and 14.13% per year in the south with this type of

shelf. The conclusions from this study can be applied in building construction for maximum

utilization of natural lighting. %7
Department ________ Architecture ... Student'sSignature = T o
Field of Study_____Architecture ... Advisor’s Signature __ /_ /g ]l( ______________________________
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