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5. Report

5.1 Proposed Executive Summary

The alarm about global warming has galvanised the international community
towards formulating global agreements to address the emerging related issues on
humankind and environment (United-Nations, 2006a, 2006b, 2004). In the aspiration
for Vision 2020, the Government of Malaysia has included sustainable development
as one of the development thrusts in the 8th and 9th Malaysian Plan. In the area of
built environment, sustainable development includes energy resources and the
efficient usage that have various short-term and long term impacts on the
environments and thus the humankind.

Renewable energy is in the limelight for the provision of sustainable energy
resources. The Suria 1000 programme project under the Malaysian Building
Integrated Photovoltaic (MBiPV) project demonstrates an incentive for the
involvement of building sector in the solar energy industry (Malaysia, 2004). Energy
Efficiency (EE) in building is influenced by the architectural design, building services,
and also the users’ behaviour (Baker and Steemer, 2000) in proportion of 25 %, 25
%, and 50 % respectively (Australia, 2003). Among these, building design has the
most enduring effect, and energy assessment in building could commence as early
as the pre-design stage via appropriate simulation modelling tools as well as after
completion of the construction by means of energy auditing. Thermal design of
building can be defined as a technical design technique for the construction of the
envelopes to act as an efficient thermal barrier between the indoor and the outdoor
conditions. 1t controls the indoor climate by the thermal characteristics of the material
and construction of the envelope.

This project is to investigate the climatic responses on the thermal design of
buildings in Malaysia to achieve sustainability in the sector of built environment.
These will be evaluated by analysing data collected via physical monitoring and
computer simulation. The outcome is to contribute to contribute to recommendations
and guidelines on climatic thermal design for sustainable built environment. The
objectives are:

1. To investigate the climatic responses on the building thermal design via physical
monitoring

2. To investigate the climatic responses on the building thermal design via computer
simulations

3. To identify building thermal design strategies ,for energy efficiency and

sustainable built environment



5.2 Enhanced Executive Summary

The objectives of this study are to investigate the climatic responses via
physical monitoring and computer simulations for Taman Negara Pahang and other
microclimates, and finally to identify building thermal design strategies for optimum
thermal energy performance in the tropical climate of Malaysia. It was conducted in
two phases. Phase 1 evaluated the thermal performance via physical data
monitoring. Data were analysed for the thermal impact due to microclimate and
building materials. Eleven naturally ventilated low-rise residential buildings in three
microclimates of urban, rural and tropical rainforest were used as case studies. The
building selections were based on the type, configuration, and thermal design. The
selections are: six double-storey linked heavyweight in an urban area; one double-
storey detached mix-weight in a rural area, one single-storey detached heavyweight
and one single-storey detached lightweight, and lastly, one single-storey link
heavyweight and one single-storey detached lightweight in tropical rainforest of
Taman Negara Pahang. Data were simultaneously and consecutively logged using
automated data logger systems for a period of two to four weeks. The thermal impact
was appraised by the indoor and outdoor temperatures, relative humidity,
temperature difference, thermal capacity, thermal diffusivity, and decrement factor. In
Phase 2, a building thermal energy simulation software was used to evaluate the
impact of building material on the cooling load. A conventional single-storey
residential building with lightweight and heavyweight materials were simulated in
three neighbouring tropical climatic regions; Subang, Singapore and Kuching. The
findings conclude the followings: the outdoor and indoor temperature is highest in
urban microclimate and the relative humidity in rainforest is consistently the highest
all the time; the overall temperature variation due to microclimate varies from about
3 °C to 6 °C; heavyweight construction is more advantageous than lightweight during
daytime and the reverse is true at night-time; hence, a mix-weight construction is
most suitable for a double-storey residential dwelling; due to temporal thermal impact
of the construction material, heavyweight construction leads to cooling load savings
of up to 3.2 % for daytime cooling but imposes a penalty of up to 7.6 % for night-time

cooling.

5.3 Introduction

The world climate is generally categorised into three main types based on
Koéppen classification, namely tropical, temperate, and cold, and are further
. subdivided with other locality specifications. Climate is characterised and determined
by spatial and temporal atmospheric variations and are termed as: global climate that
refers to the planet earth as a whole, macroclimate or regional climate as a condition

for a region such as a state or a country on a scale up to 1000 km horizontally and 10
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