Preface

It has been my pleasure to have been involved with the 4th International Conference on
Frontiers of Composite Materials (ICFCM2019) for 4 years now (Auckland New Zealand, Melbourne
(Monash University, Melbourne Australia), Sydney (University of Technology, Sydney), and in 2019
hosted by my home institution (University of Queensland, UQ, Brisbane Australia). While it is a
relatively small meeting, [ always enjoy the multidisciplinarity and also the International flavour.

And the 4th joint International Conference on Energy Engineering and Smart Materials
(ICEESM-2019) were held in Trinity College Dublin, University of Dublin, Ireland during June 22-
24, 2019. The conference programme included the invited talks as well as oral and poster
presentations from scientists working in similar areas to establish platforms for collaborative research
projects. The conference covered recent trends and advances made in the fields of energy engineering,
green technology and smart nanomaterials.

The major goal and feature of the conference is to bring academic scientists, engineers and
industry researchers together to exchange and share their experiences and research results, and to
discuss the practical challenges encountered and the solutions adopted. This year 54 participants from
Ireland, France, Spain, Canada, Russia, Lebanon Japan, China, Indonesia, Australia, America, South
Korea, UAE, Saudi Arabia, Czech Republic, Poland, Phillipines, Thailand, Malaysia and India met
on the conferences to share ideas and concepts in the broad area of composite materials. This year we
also ensured gender equity in both the keynotes and the technical sessions — a first for this meeting!

The quality of the science and presentations is improving each and every year, and the breadth
of topics now sees nanocomposites, composites for building materials, energy storage and renewable

composites embedded as major themes at this meeting.

We hope that this collection of papers will be useful for the wide range of scientists and
engineers from various areas of engineering and material sciences.

Sincerely,

Prof. Darren Martin, Conference Chair of ICFCM2019
Prof. Tatiana Perova, Conference Chair of ICEESM2019

All rights reserved. No part of contents of this paper may be reproduced, processed or transmitted in any form or by any means without the written
permission of Trans Tech Publications Ltd, www.scientific.net. (#0-10/02/26,11:04:25)



Conference Committees

Conference Committee Chairs

Darren Martin, University of Queensland, Australia

Ramesh K. Agarwal, Washington University in St. Louis, USA

Jordi Llorca, Barcelona Research Center in Multiscale Science and Engineering, Spain
Tatiana Perova, Trinity College Dublin, Ireland

Program Committee Chair

Jiazhao Wang, University of Wollongong, Australia
Yuri Gounko, Trinity College Dublin, Ireland

Sarah McCormack, Trinity College Dublin, Ireland

International Technical Committees

Agus Arsad, Universiti Teknologi Malaysia, Malaysia

Ai-Bao Chai, University of Nottingham Malaysia Campus, Malaysia

Alaa El-Din Ali El-Shafei, Mansoura University, Mansoura, Egypt

Asad A Khalid, Universiti Teknologi Brunei, Brunei Darussalam

Blanka Tomkové, Technical University of Liberec, Czech Republic

Carlos Rolando Rios-Soberanis, Centro de Investigacion Cientifica de Yucatan, México
Chi-Wai Kan, The Hong Kong Polytechnic University, Hong Kong

Dongbin Wei, University of Technology Sydney (UTS), Australia

G. Rajarajan, Hindustan Institute of Technology & Science (Deemed to be University), India
Guang-Min Luo, National Kaohsiung University of Science & Technology, Taiwan
Irshad Ahmad, American University of Ras Al Khaimah, UAE

Juliana Anggono, Petra Christian University, Indonesia

Lilly Mercy, Sathyabama University, India

Mochamad Chalid, Universitas Indonesia, Indonesia

Muhammad Abbas Ahmad Zaini, Universiti Teknologi Malaysia, Malaysia
Nikoloz Jalabadze, Georgian Technical University in Tbilisi, Georgia

Nilofar Asim, National University of Malaysia, Malaysia

Norhazilan Md. Noor, Universiti Teknologi Malaysia, Malaysia

P Bily, Czech Technical University in Prague, Czechia

Patricia Sanmartin Sanchez, Universidade de Santiago de Compostela, Spain
Redzuan Abdullah, Universiti Teknologi Malaysia, Malaysia

Siti Rahmah Aid, Malaysia-Japan International Institute of Technology (MJIIT), Universiti
Teknologi Malaysia, Malaysia

Theodoros C. Rousakis, Democritus University of Thrace (D.U.Th.), Greece
Vijay Sekar K.S., SSN College of Engineering, India
Xiangjiang Liu, Zhejiang University, China



Yanisa Laoong-u-thai, Burapha University, Thailand

Zahira Yaakob, Universiti Kebangsaan Malaysia, Malaysia

Yu-Cheng Chen, EPS Bio Technology corp, Taiwan

Sathyashankara Sharma, Manipal Institute of Technology, Manipal, India

Gowri Shankar, Manipal Institute of Technology, Manipal, India

Young Kwon, Naval Postgraduate School, USA

Wassanai Wattanutchariya, Chiang mai university, Thailand

Hind Ahmed, Trinity College Dublin, Ireland

Hoda Akbari, Trinity College Dublin, Ireland

Subhash Chandra, Trinity College Dublin, Ireland

Ipek Guler, Cankaya University, Turkey

Yasir Hashim, Ishik University, Iraq

Jaroslaw Jakubowicz, Poznan University of Technology, Poland

Mohd Rafie Johan, University of Malaya, Malaysia

Yee Hooi Min, Universiti Teknologi MARA, Malaysia

Daniel Kehoe, Trinity College Dublin, Ireland

Bojan A. Marinkovic, Pontifical Catholic, University of Rio de Janeiro, Brazil
Alexander Pesin, Nosov Magnitogorsk State Technical University, Russia

E.M. Koltsova, D. Mendeleev University of Chemical Technology of Russia (MUCTR), Russia
Evgeny V. Zharikov, D. Mendeleyev University of Chemical Technology of Russia
Petr Bily, Czech Technical University in Prague, Czech Republic

Carlos Rolando Rios Soberanis, Centro de Investigacion Cientifica de Yucatan, México
Wigar Hussain Shah, International Islamic University, Pakistan

Zhe Xu, Dartmouth College, USA



