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KEY WORD: DAYLIGHTING / DAYLIGHT FACTOR / BUILDING RETROFIT / ENERGY CONSERVATION
. KOMGRIT CHUKIATMAN : THE REDUCTION OF ENERGY CONSUMPTION IN BUILDINGS BY
. UTILIZATION OF NATURAL LIGHT : A CASE STUDY OF A BUILDING AT CHULALONGKORN
. UNIVERSITY. THESIS ADVISOR : ASSIST. PROF. THANIT CHINDAVANIG, THESIS CO-ADVISOR :
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In the past, shading device of existing buildings are generally served only to protect
direct sunlight, allowing relatively low daylight distribution through interior space. Therefore,
artificial lighting was needed as lighting supplement all day resulting in a wastage of electrical

-energy. This study proposes an approach to utilize natural light so as to reduce electrical
energy consumption, as well as decreasing the building’s cooling load. The study was
conducted with an existing building to enable applied usage of the research result. One of the
buildings in Chulalongkorn University was selected to be a case as it was comparatively old
with a certain functioning period. By observation, its shading device was physically well-
designed. The selected building also provided ample spaces and convenient environment
suitable for conducting the test. '

The study commenced from investigation of advantages and disadvantages of
natural light utilization in the building, its sunlight protection, electrical light system, the
integration of on-off switches and daylight distribution through interior space, total energy
consumed by electrical light in consideration with the office illumination level on the working
‘plane of 500 lux. These results were used to specify possible approaches to retrofit the
building. The investigation revealed that relatively dark interior surface (low refiectivity) and
the building’s shading device impeded sufficient amount of daylight distribution through the
interior space, The building’s lighting system was not synchronized with the amount of natural
light to be gained. The interior illumination level generated by artificial light was lower than
the standard jllumination level. Some electrical lighting equipment was inefficient resulting in
four times higher consumption level of electrical energy than the current usage. The approach
of the building’s retrofitting is, therefore, concentrated on substituting natural light for
artificial light by modifying surface reflectivity and improving shading device. In regards to
approach in utilization of natural light, physical models were carried out facilitating more
assumptions to be tested, Altogether 3 models were tested and done in the skydome. In
addition, approach of changing electrical equipment was- introduced by calculating reduced
ratio of electncal lighting energy consumption. With this approach, two assumptions were
tested. The analysis of financial aspect was used as a criteria for the building retrofit.

The research showed that by improving the surface reflectivity of both the interior
.. and the exterior, as well as adjusting the shading device in order to utilize natural light, the
¢ -interior illumination level could be raised upto 58 percent depending on scope of improving.
- The appropriate approach to retrofit the building taking into account the financial feasibility
in this case were : to increase surface reflectivity both inside and outside the building, to
integrate on-off switches to be synchronized with the amount of daylight distribuition through
the interior space and to use more efficient lamps. Retrofitting could reduce electrical lighting
energy rate by 44.5%, or 13% of total electrical energy consumption in the building. The
payback period wouid be returned in four years. This study indicated a valid applied usage.
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