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— Abstract

An Urban Heat Island (UHI) describes the phenomena where an urban area has a higher temperature than the surrounding rural areas. Energy from the Sun is stored on
various surfaces on Earth, raising temperatures which contributes to the formation of an UHI. UHIs can bring about negative impacts such as increasing energy usage
and reducing the quality of life. Many heat reducing strategies have been employed to mitigate these adverse effects. In order to study the phenomena of UHI, the
energy balance between the Sun and the surface of the Earth must be understood. Through the Surface Energy Balance System (SEBS), remote sensing data is used to
determine the energy balance for an area of land. However, it does not take into account the finer details, such as differentiating the roads, roofs and buildings since
they have different thermal properties. Hence, this study will aim to determine the relationship between solar irradiance and surface temperature of different materials.
In addition, the effectiveness of UHI management is explored.

— Introduction Experimental Method
The Surface Energy Balance System (SEBS) is given as such [2]: « Two locations: Ayer Rajah Industrial « Thermal images of various surfaces were taken
_ Estate and CleanTech Park. A every 20 minutes using a thermal imager.
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——Objectives

1. To explore the relationship between solar irradiance and surface
temperature of different materials

2. To determine the effectiveness of UHI reduction strategies by
comparing a location which employs such strategies with another L
location that does not Pyranometer Al Temperature &
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« Correlation between solar irradiance and surface temperatures. The greater the solar irradiance, the more energy is stored in the materials

 However, the road and grass have different temperatures due to different albedos or solar reflectivity. Roads having a lower albedo is able to absorb more heat when
compared to grass.

— Wall Temperature Roof Temperature
45 60 —

CleanTech |

] Cladding
ok) 40 ' KR &')
E Ayer Rajah o B E “
S e = =
& 3° Wall © Ayer Rajah CleanTech Rough
qé. CleanTech Wall qé-). 40 Green Painted ‘ Concrete Roof
kS 30 K Concrete Roof
£ & 30 i
A 2> A ’ CleanTech Smooth

Concrete Roof

N
o
N
o

06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Time Time
* The wall cladding absorbs more energy from the Sun as it shields the actual .

A smooth surface having a higher albedo at 0.6 than a rough surface, reflects

wall surface, preventing the wall temperature from rising as much as itself. more solar radiation than a rough surface with albedo value 0.35.

On average, the temperature difference is 6°C

_ * On average, the temperature difference is 9°C
The shielded wall has a lower temperature than the bare wall

—— Conclusions

* The surface temperature of a material depends on solar irradiance as well as its albedo.

« Urban heat island management utilized at Cleantech Park is effective in reducing temperatures as compared to typical industrial buildings of old industrial estates
like Ayer Rajah Industrial Estate. By reducing the surface temperatures by up to 12°C on the building facade, solar heat gain by the building is decreased drastically in
the day. The energy usage in cooling down the building is also reduced. This equates to savings on energy bills for the building owner or the tenants.
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