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This thesis is an experimental research whose main objective is to study the physical factors of
the lightshelf which affect the maximum use of daylighting through the north and the south fenestrations.
This research investigates only offices lying on a latitude of 14 degrees north between 8 a.m. and 4 p.m.
The total working hours are 8 hours a day. The general lightshelf is studied and variables are defined. A
mode! and a skydome are used in the experiment. The value of illuminance is assessed based on
Daylight Factor (DF) which is not lower than the standard (2.0%). The findings are used to determine
which variables cause daylighting to pass through the north and the south fenestrations staying the
longest and covering the longest distance. After that the prototype of the new lightshelf is designed to
compare the hourly mean values of diffuse illuminance. These values indicate only when daylighting can
be used to replace electric light and the efficiency of energy saved by comparing the functional area
where electric light is left on 8 hours a day with the functional area with the prototype of the new
lightshelf.

It is found that with the prototype installed in the north fenestration, the duration of electricity use
can be reduced by 601 hours a year (29.1%). In addition, the prototype can reduce the duration of
electricity use by 54.5% or 212 hours more than the general lightshelf. it can increase the illuminated
area through daylighting by 0. 38 meter. The electricity bill can be reduced by 13.63%. However, with
the prototype installed in the south fenestration, the duration of electricity use can be reduced by 44
hours a year (2.1%). The ifluminated area by daylighting can be increased by 0.58 meter by daylighting
and an electricity bill can be reduced by 25.54%. When compared with the electric light being left on all
day, through the north fenestration, the prototype can reduce the electricity bill by 84.42% and by
70.10% through the south fenestration. Additionally, 14 meters is the width of the building that
daylighting can be of the maximum use to by means of the prototype. If the width of the building is more
than 14 meters, electric light or toplighting has to be used as a supplement to existing light.

The prototype lightshelf is not designed specifically for offices. It can be applied to other types

of building so that daylighting can be used efficiently resulting in saving energy.





