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Welcome Message from the Conference Chairman

On behalf of the organizing and scientific committees of the 9™ International Exchange and
Innovation Conference on Engineering & Sciences (IEICES 2023), it is my great pleasure to present
you the IEICES 2023’s proceedings, which was held on October 19-20, 2023 at Kyushu University,
Fukuoka City, Japan.

The conference brought together academics, researchers and students to share cutting-edge
development in the fields of materials, energy and environmental engineering & sciences. The
organizing committee developed an exciting program which gave the participants an opportunity to
present their academic works, concepts and new discoveries. Moreover, participants had a chance to
get to know each other closely. Before I close, I would like to thank each of participants for coming
to our conference and bringing their expertise to our gathering.

I am looking forward to seeing you at next IEICES.

Osama Eljamal
IEICES 2023 Chairman
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IEICES 2023 Scientific Committee

Prof. Jun Tanimoto Prof. Kazuhide Ito

Conference honorary chairman, Conference Advisor,
Dean of Interdisciplinary Graduate Vice Dean of Interdisciplinary Graduate
School of Engineering Sciences, School of Engineering Sciences,
Kyushu University, Japan Kyushu University, Japan.

« 4%’ » A
Prof. Bidyut Baran Saha Prof. Hakim Saibi
Conference Advisor, Conference Advisor,
Mechanical Engineering Department, College of Science, United Arab
Kyushu University, Japan. Emirates University, UAE.

Associate Prof. Hooman Farzaneh Prof. Khamis Mansour
Conference Advisor, Conference Advisor,
Interdisciplinary Graduate National Research Institute of
School of Engineering Sciences, Astronomy and Geophysics (NRIAG),

Kyushu University, Japan Egypt.
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[EICES 2023 Organizing Committee

Assoc. Prof. Osama Eljamal Prof. Gulsum Yilmaz

Conference Chairman, Conference Organizer
Interdisciplinary Graduate Environmental Engineering
School of Engineering Sciences Istanbul University-Cerrahpasa, Turkey

Kyushu University, Japan

Dr. Afikah Rahim Dr. Muhammad Sultan
Conference Organizer Conference Organizer
Department of Geotechnics & Transportation, Department of Agricultural Engineering
Faculty of Engineering Bahauddin Zakariya University, Pakistan

TUniversiti Teknologi Malavsia (TJTM). Malavsia
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Prof. Ibrahim Mustafa Asst. Prof. Mustafa M. Altaveb
Conference Organizer Conference Organizer
Department of Pharmaceutical Science Civil Engineering Department
and Practice University of Palestine, Palestine

University of Maryland at Baltimore (UMB),
Maryland, USA

Assoc. Prof. Abdelrahman Zkria Dr. Ahmed M.E. Khalil
Conference Organizer Conference Organizer
Center for Japan-Egypt Cooperation in Science Department of Mathematics and Physical

and Technology, Kyushu University, Japan. Science University of Exeter, UK



The 9™ International Exchange and Innovation Conference on Engineering & Sciences
Kyushu University, Fukuoka, Japan
October 19-20, 2023

IEICES

IEICES 2023 Organizing Committee

e Dr. Kareman Eljamal, Graduate School of Medical Sciences, Kyushu University, Japan.

e Assoc. Prof. Bipasha Singha, Department of Psychology, Duke University, Bangladesh.

e Ali Gamal elsayed ABDELRAHMAN, Interdisciplinary Graduate School of Engineering Sciences,
Kyushu University, Japan.

e Ruth Nyabonyi Onkangi, Interdisciplinary Graduate School of Engineering Sciences, Kyushu
University, Japan.

« MAHMOUD ZAKRIA ALI BASYOUNI ALI MASQUD, Interdisciplinary Graduate School of
Engineering Sciences, Kyushu University, Japan.

e Islam Mohamed Sayed Abouelhamd, Interdisciplinary Graduate School of Engineering Sciences,
Kyushu University, Japan.

e« Mohamed Ragab Ahmed Mustafa Diab, Interdisciplinary Graduate School of Engineering
Sciences, Kyushu University, Japan.

e Ahmed Abdelnasser Tawfik Adam, Interdisciplinary Graduate School of Engineering Sciences,
Kyushu University, Japan.

e RAFENOMANANJARA Tsinjo Nirina, Interdisciplinary Graduate School of Engineering
Sciences, Kyushu University, Japan.

« HAITHAM AHMED MOHAMED OSMAN, Interdisciplinary Graduate School of Engineering
Sciences, Kyushu University, Japan.

e MOSTAFA MOHAMED ELKADY HAKEM HASSAN, Interdisciplinary Graduate School of
Engineering Sciences, Kyushu University, Japan.

e Mohamed Saad Abdelgadir Suliman, Interdisciplinary Graduate School of Engineering Sciences,
Kyushu University, Japan.

e Mohd Faizul Idha, Interdisciplinary Graduate School of Engineering Sciences, Kyushu University,
Japan.

e Mehran Moradi, Interdisciplinary Graduate School of Engineering Sciences, Kyushu University,
Japan.

e Xie Yu, Interdisciplinary Graduate School of Engineering Sciences, Kyushu University, Japan.

o Bessai Sam, Interdisciplinary Graduate School of Engineering Sciences, Kyushu University, Japan.

IEICES 2023 Co-organizers

Prof. Suhaimi Abd Talib, Assistant Vice-Chancellor, College of Engineering, Universiti Teknologi
MARA, Shah Alam, Malaysia.

Dr. Abdul Halim Abdullah, Faculty of Mechanical Engineering, Universiti Teknologi MARA, Shah
Alam, Malaysia.

Dr. Ahmad Hussein Abdul Hamid, Faculty of Mechanical Engineering, Universiti Teknologi MARA,
Shah Alam, Malaysia.

Dr. Mohd Hafiz Mohd Noh, Faculty of Mechanical Engineering, Universiti Teknologi MARA, Shah
Alam, Malaysia.

Dr. Helmi Rashid, Faculty of Mechanical Engineering, Universiti Teknologi MARA, Shah Alam,
Malaysia.

Prof. Dr. Nor Fazli Adull Manan, Faculty of Mechanical Engineering, Universiti Teknologi MARA,
Shah Alam, Malaysia.
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|[EICES 2023 Editorial board

Editor-in-chief

Assoc. Prof. Osama Eljamal

Conference Chairman,
Interdisciplinary Graduate
School of Engineering Sciences
Kyushu University, Japan

Editorial members

Prof. Jun Tanimoto

Dean of Interdisciplinary Graduate
School of Engineering Sciences,
Kyushu University, Japan

Prof. Byung Koog Jang
Interdisciplinary Graduate
School of Engineering Sciences,
Kyushu University, Japan
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Prof. Akira Harata

Interdisciplinary Graduate
School of Engineering Sciences,
Kyushu University, Japan
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Prof. Aya Hagishima

Interdisciplinary Graduate

School of Engineering Sciences,
Kyushu University, Japan




The 9" International Exchange and Innovation Conference on Engineering & Sciences
Kyushu University, Fukuoka, Japan

October 19-20, 2023
IEICES

Guest Editors

Associate Prof. Hooman Farzaneh Dr. Abdul Halim Abdullah
Conference Advisor, Faculty of Mechanical Engineering,
Interdisciplinary Graduate Universiti Teknologi MARA, 40450
School of Engineering Sciences, Shah Alam, Malaysia

Kyushu University, Japan
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