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ABSTRACT T 140001

The increasing number of populations caused land price rising up and down sizing the
dwellings . Row houses became most preferably by the ones who are looking for a house due
to its attractive lower price compared with single houses or condominiums. The demand for row
houses increased continuously and sharply. With restricted to the cost and the size, houses were
built in rows with windows at the front and the rare sides only. The more narrow and longer size
of the houses , the more difficulty to access natural light inside . The concept to increase
natural light inside the row houses from top lighting roof , not only to improve the dwellers
health but also to pay less on the electric power bill , lead to the study of designing an
appropriate top lighting roof form. The study is divided into 2 main parts: firstly, the form of
the top lighting and secondly, the internal reflector. The study has been implemented steps by
steps as the followings:

Study the basic information and the standard illuminate value in the dwellings. It is
found that the Daylight Factor for bedroom, living room, visitors room and kitchen is 0.5, 1 and
2 respectively according to IES standard or 50, 75, 100 and 300 respectively according to
Lux standard.

Study the form of the top lighting roof by studying the size of flat lighting surfaces.
The 3 x 3 meters lighting surface is selected to experiment for the appropriate top lighting roof.
The 4 x12 meters roof models at 1 :10 scale which selected from three standard indirect lighting
roofs styles : saw tooth , 2 direction and 4 direction light approaching roof, were built and tested.
It can be summarized that 4 direction light approaching roof gave slightly more DF value than

saw tooth roof. The size of the open lighting surfaces, the direction of the light approaching and
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the height of the lighting surfaces effected the daylight value . The sawtooth roof and 4
directions light approaching roof were then selected to be tested to find an appropriate height of
the roof. It is found that the saw tooth roof gave maximum DF value at 1.50, 1.00 and 0.50
height respectively. The study of 4 directions light approaching roof at the height range from
0.50 - 3.00 meters , found that maximum DF value of this roof style was at 1.50 meters high.
Then, 4 directions light approaching roof at 1.50 meters high is selected for further study.

The design analysis : The building restriction regulations which controlled the
layout and side opening spaces have been studied. Layout of the building together with
the shade blinding equipment have been analysed to find side section. The OTTV and
RTTV values have been experimented and calculated with the two selected roof styles at
selected height models, at 1 : 20 scale, to find the appropriate size of the roof which will
give most comfortable light and heat within the dwellings. It is found that the DF value
within the tested models is high enough but the whole year illuminate value is too high,
especially at the third floor. At the third floor, the maximum DF value at 8,000 Lux which
reflected to have RTTV value at 37.27 watt per square meters, which is too high, while
OTTV wvalue is lower at 17.68 watts per square meters. By the reverse calculation, it is
found that if RTTV value at 25 watts per square meters is needed, the roof should be at
0.81 meters high. At this height the RTTV value is 24.63 watts per square meters
which is enough when compared with the value of the whole year illuminate needed
according to the IES standard. Only some blinded area and partly of the living in January
that the light will be poor and invented light will be needed.

In order to make a godd suggestion in case of poor natural light inside the houses ,
internal reflector accessories have been further tested and experimented. The 1.50 meters
high lighting surfaces has been tested to get accuracy results. It is found that at the upper
floor, the reflector should be attached around at the rim of the hall line to prevent blocking
natural light from upper to lower floor, and the reflector at the lower floor should be
hanged at the center of the hall.

It should be summarized that top lighting roof can help increasing the value of
the DF in the row houses, especially at the center area and decreasing the consumption of
invented light accordingly. However, the more or less of the decrease of electric power
depends essentially on the dwellers activities. This study only represented to the smallest
row houses at 4 x 16 meters size with fully utilizing hali and spaces designed with
3 x 3x0.8] meters top lighting roof which proofed that comfortable natural light and heat
can be accessed inside the house. However, it should be considered that the degree of
natural light and heat inside the row houses depending on various design factors such as
size and shape of the house : size, type and height of the lighting roof : color and material
used etc. All these factors should be taken into account carefully at the design analysis

stage.





