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ABSTRACT

In this research, reduction of solar heat gain through buildings is studied. It was aimed
using the method of increasing the green area to existing buildings with flat-concrete roof. The
experiment was performed using grass containers, as they are small in its size, easily movable and
suitable for integrating into the model buildings. In the experiment, temperatures at the inner and
outer roof surface were recorded and compared with its reciprocal structures having no green roof.
To be able to transfer the obtained knowledge of the green roof technology into real buildings, the
study has been extended to quantify the factors having potentially influences the performance of
grass containers to the roof deck. These factors included 1) Soil thickness, 2) Types of grass, 3)
The height of grass container to the roof surface, 4) Characteristics of installation of grass
container and 5) The influence of watering and time of watering.

It is demonstrated that the green roof simulated by the means of grass container can
reduce the heat gain through the building effectively. Temperatures of the outer roof surface are
reduced up to 15-20°C depending on the time, positions and other examined factors. It is
experimentally found that the thickness of soil significantly reduces the heat gain into the
buildings, which a temperature at the critical time (i.e., at noon) differing from night time by 6°C.
This value is significantly reduced when compared with the bare concrete roof. Types of grass
have only little influence on the temperature reduction. Increase of the space between grass
container and the roof deck reduces its performance during daytime; however, the reduction
ability of accumulated heat at night time is increased through better air-ventilation. The distance
between each grass container not only can reduce the expense of installation but also decreases

the load of the containers to building structures. Based on the experiment, it is found that the

I



maximum gap between each container should be 10 cm. Furthermore, watering can also help to
reduce the heat gain; the suitable water quantity is one litre either in the morning or evening.

It is concluded that green roof by means of grass container can suitably be used as a
method to reduce heat gain into the building. Grass container can be installed at different open

space including roof, roof deck, balcony etc.
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