


UTM PRESS  |SBN 978-983-52-2117-0 P
E20EEE

8351221170

=
o
o
=
(-




BUILDING
SUSTAINABILITY,
THERMAL COMFORT,

AND

ENERGY EFFICIENCY






BUILDING
SUSTAINABILITY,
THERMAL COMFORT,

AND

ENERGY EFFICIENCY

DDDDDDD
SHEIKH AHMAD ZAKI
SAMAR THAPA

e UNERSIT TEKNOLOGI NALAYSIA

wwwwwwwwwwwwwwwwwww



First Edition 2024
© SHEIKH AHMAD ZAKI SHAIKH SALIM & SAMAR THAPA 2024

Hak cipta terpelihara. Tiada dibenarkan mengeluar ulang mana-mana bahagian artikel, ilustrasi,
dan isi kandungan buku ini dalam apa juga bentuk dan cara apa jua sama ada dengan cara
elektronik, fotokopi, mekanikal, atau cara lain sebelum mendapat izin bertulis daripada
Timbalan Naib Canselor (Penyelidikan & Inovasi), Universiti Teknologi Malaysia, 81310 UTM
Johor Bahru, Johor Darul Ta’zim, Malaysia. Perundingan tertakluk kepada perkiraan royalti
atau honorarium.

All rights reserved. No part of this publication may be reproduced or transmitted in any form
or by any means, electronic or mechanical including photocopying, recording, or any
information storage and retrieval system, without permission in writing from Deputy Vice-
Chancellor (Research & Innovation), Universiti Teknologi Malaysia, 81310 UTM Johor Bahru,
Johor Darul Ta'zim, Malaysia. Negotiation is subject to royalty or honorarium estimation.

Editor: SHEIKH AHMAD ZAKI SHAIKH SALIM & SAMAR THAPA
Editor Penyelaras/Acquisition Editor: MAZLAN SAID
Pereka Kulit /Cover Designer: NUR’ATIQAH ARSHAD

Diatur huruf oleh /Typeset by:

SHEIKH AHMAD ZAKI SHAIKH SALIM & SAMAR THAPA
Malaysia-Japan International Institute of Technology

UNIVERSITI TEKNOLOGI MALAYSIA

81310 UTM Johor Bahru,

Johor Darul Ta’zim, MALAYSIA

Diterbitkan di Malaysia oleh/ Dicetak di Malaysia oleh/
Published in Malaysia by: Printed in Malaysia by:
PENERBIT UTM PRESS JASAMAX ENTERPRISE
UNIVERSITI TEKNOLOGI MALAYSIA No.16, Jalan Kebudayaan 2,
81310 UTM Johor Bahru, Taman Universiti,

Johor Darul Ta'zim, MALAYSIA 81310 Skudai,

(Ahli Majlis Penerbitan Ilmiah Malaysia (MAPIM) dan Johor Darul Ta’zim,
Persatuan Penerbit Buku Malaysia (MABOPA) MALAYSIA

no. keahlian 9101)

Cataloguing-in-Publication Data

Perpustakaan Negara Malaysia

A catalogue record for this book is available from the
National Library of Malaysia

ISBN 978-983-52-2117-0




Contributors
Preface

CHAPTER 1

CHAPTER 2

CHAPTER 3

CHAPTER 4

CONTENTS

BALANCING COMFORT AND
SUSTAINABILITY IN BUILDINGS
Sheikh Ahmad Zaki and Samar Thapa

ELECTRICITY AND INDOOR
ENVIRONMENT IN MALAYSIAN
HOUSES

Naja Aqilah, Hom Bahadur Ryal, and Fitri Yakub

THERMAL COMFORT ZONE IN
JAPANESE OFFICE BUILDINGS
Supriya Khadka, Hom Bahadur Ryal, and
Sheikh Ahmad Zaki

SMART TECHNOLOGIES FOR
ISTANBUL’S URBAN LIVABILITY

Oluwagbemiga Paul Agboola and
Farah Liana Mohd Redzuan

)
5

13

31

51



vi  Conlents

CHAPTER 5

CHAPTER 6

INDEX

THERMAL COMFORT AND CLEAN
ENERGY IN NIGERIAN
HOMESTHERMAL COMFORT AND
CLEAN ENERGY IN NIGERIAN
HOMES

Offor Justus Nwafor and

Farah Liana Mohd Redzuan

COOLING BEHAVIOUR IN
AUSTRALIAN TROPICAL CLIMATE
Siti Aisyah Damiati, Veronica Soebarto,

Terence Williamson, and Dong Chen

75

87

117



CONTRIBUTORS

Dong Chen Commonwealth Scientific and Industrial Research Organisation, Australia

Farah Liana Mohd Redzuan Malaysia-Fapan International Institute of
Technology, Unwersiti Teknologi Malaysia, Kuala Lumpur, Malaysia

Fitri Yakub Malaysia-Fapan International Institute of Technology, Universiti
Teknologi Malaysia, Kuala Lumpur, Malaysia

Hom Bahadur Rijal Faculty of Environmental Studies, Tokyo City University,
Japan

Naja Aqilah Faculty of Environmental Studies, Tokyo City University, Japan

Offor Justus Nwafor Faculty of Environmental Sciences Enugu State, University
of Science and Technology, Nigeria

Oluwagbemiga Paul Agboola Fucully of Engineering and Architecture,
Istanbul Gelisim Universitesi, Turkey

Samar Thapa Land Reforms and Refugee Relief Rehabilitation Department, WB,
India

Sheikh Ahmad Zaki Malaysia-Fapan International Institute of Technology,
Universiti Teknologi Malaysia, Kuala Lumpur, Malaysia

Siti Aisyah Damiati School of Architecture and Civil Engineering, University of
Adelaide, Australia

Supriya Khadka Facully of Environmental Studies, Tokyo City University, Japan

Terence Williamson School of Architecture and Civil Engineering, University of
Adelaide, Australia

Veronica Soebarto School of Architecture and Civil Engineering, University of
Adelaide, Australia






PREFACE

In an era where the impacts of climate change are becoming
increasingly evident, the need to create sustainable and comfortable
built environments has never been more urgent. Building Sustainability,
Thermal Comfort and Energy Efficiency emerge as a timely and essential
contribution to architecture, urban planning, and environmental
science. This book brings together a collection of research studies that
delve into the intricate relationship between energy consumption and
thermal comfort — moreover, sustainable design, offering profound and
practical insights.

The genesis of this book lies in the recognition that achieving
sustainability in the built environment is a multifaceted challenge. It
requires an integrative approach considering diverse geographic,
climatic, and socioeconomic contexts. The studies presented here span
a wide range of locations, from the tropical climates of Malaysia and
Australia to the temperate regions of Japan, each providing unique
perspectives on how different environments influence energy use and
occupant comfort.

The first chapter, Balancing Comfort and Sustainability in Buildings, which
is an editorial, sets the stage for the subsequent chapters, highlighting
the significance of the research and contributions it makes to advance
our understanding of sustainable and comfortable built environments.
It underscores the urgency and relevance of the book’s themes, inviting
readers to engage with the studies and apply the insights to their contexts
and practices.

As the world grapples with the dual challenges of climate change
and urbanisation, the insights and strategies outlined in this book are
indispensable for architects, urban planners, policymakers, and
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researchers. By embracing innovative design principles, leveraging
intelligent technologies, and fostering community engagement, one can
create energy-efficient built environments and enhance the comfort and
well-being of the occupants.

Building  Sustainability, Thermal Comfort and Energy Efficiency 1s a
testament to the power of interdisciplinary research and collaboration.
It advocates for a vision of sustainable comfort that prioritises adapt-
ability, resilience, and inclusivity, ensuring that our built environments
are equipped to meet the needs of present and future generations.
Through the collective efforts of the contributors and the broader
community, we can move towards a future where sustainability and
comfort coexist harmoniously, creating liveable and thriving
communities for all.

Sheikh Ahmad Zaki
Universiti Teknologi Malaysia, Malaysia

Samar Thapa
Land Reforms and Refugee Relief Rehabilitation Department, India
2024
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