
scitation.org/journal/apc

Volume 2643
A

IP
 C

on
fe

re
nc

e 
Pr

oc
ee

di
ng

s

Bandar Seri Begawan, Brunei Darussalam • 
8–10 November 2021

Editors • Mohammad Yeakub Ali, Rama Rao Karri,  
Shahriar Shams, Roslynna Rosli,  

Ena Kartina Abdul Rahman and S. Ramesh

8th Brunei International 
Conference on Engineering 

and Technology 2021



Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978 U.S. Copyright Law (see 
statement below), is granted by the AIP Publishing LLC for users registered with the Copyright Clearance Center (CCC) Transactional Reporting 
Service, provided that the base fee of $30.00 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.
copyright.com. For those organizations that have been granted a photocopy license by CCC, a separate system of payment has been arranged. 
The fee code for users of the Transactional Reporting Services is: 978-0-7354-4279-5/23/$30.00

© 2023 AIP Publishing LLC

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the source. Republication of  
an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse (e.g., 
in course packs) require formal permission from AIP Publishing and may be subject to fees. As a courtesy, the author of the original proceedings 
article should be informed of any request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online 
at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/Reprints” link found in the article abstract. You may also 
address requests to: AIP Publishing Office of Rights and Permissions, 1305 Walt Whitman Road, Suite 300, Melville, NY 11747-4300, USA; 
Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

Editors
Mohammad Yeakub Ali
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE 1410
Brunei Darussalam

Email:  yeakub.ali@utb.edu.bn

Rama Rao Karri
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE 1410
Brunei Darussalam

Email:  karri.rao@utb.edu.bn

Shahriar Shams
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE 1410
Brunei Darussalam

Email:  shams.shahriar@utb.edu.bn

Roslynna Rosli
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE 1410
Brunei Darussalam

Email:   roslynna.rosli@utb.edu.bn

Ena Kartina Abdul Rahman
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE 1410
Brunei Darussalam

Email:  ena@utb.edu.bn

S. Ramesh
Universiti Teknologi Brunei
Faculty of Engineering
Tungku Highway
Bandar Seri Begawan, BE1410
Brunei Darussalam

University of Malaya Faculty of Engineering 
50603 Kuala Lumpur, Malaysia

Email: ramesh.singh@utb.edu.bn

ISBN 978-0-7354-4279-5
ISSN 0094-243X
Printed in the United States of America



AIP Conference Proceedings, Volume 2643
8th Brunei International Conference on Engineering  

and Technology 2021

Table of Contents

Preface: Brunei International Conference on Engineering and Technology 2021 010001

KEYNOTE PAPERS
Rainwater harvesting systems to promote sustainable water management

Ataur Rahman, Gokhan Yildirim, Mohammad A. Alim, Caleb Christian Amos,  
Muhammad M. Khan, and Shafiq Shirin 020001

Effect of reduction method of reduced graphene oxide for phenol adsorption from aqueous solutions
Jong-Soo Choi, Seon-hwa Lim, Lakshmi Prasanna Lingamdinne, Janardhan Reddy Koduru,  
Jae-Kyu Yang, and Yoon-Young Chang 020002

CIVIL ENGINEERING
Exploring the cracking and healing behaviour of the thin asphalt overlay

Noor M. Asmael 030001

The comparison of bias correction methods in statistical downscaling of precipitation in Brunei  
Darussalam

Dk Nur Ilyah Fathiyah Pg Sufri, Uditha Ratnayake, Asari Abdul Rashid,  
and Ena Kartina Abdul Rahman 030002

Backflow characteristics at Palu estuary as the impact of bed subsidence after the 2018 earthquake  
and Tsunami

I. Gede Tunas, Muh. Galib Ishak, Rudi Herman,  Setiyawan, and Yassir Arafat 030003

Landslide susceptibility assessment using frequency ratio model in Jalan Kota Batu-Subok area  
of Brunei Darussalam

Hamirol Aqim Salleh, Ena Kartina Abdul Rahman, Uditha Ratnayake, and Md Motiar Rahman 030004

Adopting passive design strategies: A brief review
Nor Aqilah Haji Juffle, Md Motiar Rahman, and Rajul Adli Asli 030005

Industry 4.0 in construction: A conceptual framework
Nurul Syazwana Mohammad Suferi, Md Motiar Rahman, and Ismawi Md Yusof 030006

Tendency of intra-city bus drivers to use cell phone while driving using ordered probit model
Sakif Ahmed, Md. Shihab Uddin, Shahrul Ibney Feroz, Md. Ridwan Bin Alam,  
Farhan Ahsan Farabi, Md. Moin Uddin, and Shakil Mohammad Rifaat 030007

Basic properties of post-disaster recycled material in Palu City as flexible pavement materials
Novita Pradani, Rita Irmawaty, Muhammad Wihardi Tjaronge, and Irwan Ridwan Rahim 030008

Architectural transformation in the context of adaptable housing and its current potential  
in Islamic perspective

Zulkefle Ismail and Fahmi Ibrahim 030009



Spatial distribution of rainfall variability and its trends in the coastal zones of Bangladesh
Md. Rezaul Karim, Nusrat Jahan, and Shahriar Iqbal 030010

Findings on student mobility challenges and suggestions for a sustainable campus strategy  
from student participation

Nurin Batrisyia Suhaili and Zulkefle Ismail 030011

Effects of mixing method and duration on concrete properties exposed to hot weather conditions
Aiman Irfan, Saiful Baharin Duraman, Ismawi Yusof, and Md. Syazani Haji Sharbini 030012

An investigation into the relationship between strength properties of sandstone aggregate  
stabilised with cement and polymer emulsion for road sub-base applications

Eng Hie Tan, Soon Jiann Tan, and Elsaid M. M. Zahran 030013

Hydrochemical characteristics of groundwater and its suitability for drinking and irrigation  
uses in Makutupora Sub-basin, Tanzania

Ibrahimu Chikira Mjemah and Eliapenda Elisante Mariki 030014

Chemical stabilisation of sandstone road aggregate layers: A literature review
Amalina Ali, Elsaid M. M. Zahran, Soon Jian Tan, and Nurul Hasan 030015

Optimisation of organic matter removal from landfill leachate using ferrous (II)/Persulfate (PS)  
system

Nabilah Samsul, Mohamed Hasnain Isa, Shahriar Shams, Rozeana Binti Hj Md. Juani,  
and Mohammed Saedi Jami 030016

Effects of root developments and vegetation cover on soil water infiltration
Nur Sabrina Matali, Ena Kartina Abdul Rahman, and Uditha Ratnayake 030017

Environmental impact of construction waste
Md Motiar Rahman, Fatin Shahrun Nizam, Ismawi Md Yusof, and Rajul Adli Asli 030018

Status of e-waste management in Brunei Darussalam
Rusydina Idris, Shahriar Shams, and Ismawi Yusof 030019

Characteristics of municipal solid waste leachate under hydrothermal treatment
Siti Salwa Khamis, Hadi Purwanto, and Hamzah Mohd Salleh 030020

Geotechnical properties of compost-wastewater sludge-clay biocover for tropical landfills
Suaidah Rahim, Mohamed Hasnain Isa, Shahriar Shams, and Muneerah Jeludin 030021

Application of normalized difference vegetation index in agriculture to estimate rice yield
Hamizah Rhymee, Uditha Ratnayake, Ena Kartina Abdul Rahman, and Shahriar Shams 030022

Soft computing techniques for prediction of forest fire occurrence in Brunei Darussalam
Muhammad Iskandar Hanafi Bin Pengiran Haji Zahari, Rama Rao Karri, Mohamed Hasnain Isa,  
El-Said Mamdouh Mahmoud Zahran, and S. M. Shiva Nagendra 030023



Investigating prevention through design (PtD) concept for safety in Malaysian construction industry
Md Aslam Hossain, Muhammad Raihan Hafizh, and Abid Nadeem 030024

Technology adoption model for greening existing buildings: A conceptualization
Nurnazerah Haji Julayhe, Md Motiar Rahman, and Rajul Adli Asli 030025

Waste COVID-19 facemasks as an auxiliary iron reductant in the rotary hearth furnace
Daniel J. C. Stewart, John Lewis, David Thomson, and Andrew R. Barron 030026

Assessment of hydrological response of Pahang River Basin
Nur Wajihah Abd Hakim, Md. Noor Bin Salleh, Abdullah Al Mamun, Maisarah Ali,  
Mohd Fairullazi Ayob, Thayalam A/L Sekaran, Dato Mohd Azmi Ismail, and Mohd Zaki Mat Amin 030027

Renewable energy: A brief review
Jie Chie Yong, Md Motiar Rahman, and Rajul Adli Asli 030028

Performance validation of low-cost building insulation materials via the thermal characteristics  
and costs of insulation materials

Paul O. Awoyera, Nonso G. Enemchukwu, and Rama Rao Karri 030029

Future perspective of house hold waste management in Brunei: A comparison with successful  
Swedish system

Dk Amirah Najibah Binti Pg Aliuddin, Md Sumon Reza, Abdalla M. Abdalla, and Abul K. Azad 030030

Survey on applications of coconut timber, shell and coir in construction industry
Akshaya Sankar, Susmitha Velluru Srinivasarao, Soundaryalakshmi Sivasankaran,  
Aisha Farhin Kaleel Basha, and Zulkefle Ismail 030031

The impact of palm sugar replacement on physicochemical characteristics of Syzygium Malaccense  
Jam processing

Zumirra Affno, Aida Maryam Basri, and Beston Faiek Nore 030032

Development of Brunei regional hydrodynamic model for modelling of Brunei coastal waters  
using Delft3D

Rama Rao Karri, Dk Nur Siti Fatimah, Ena Kartina Abdul Rahman, Hj Asari Bin Hj Abdul Rashid,  
and Uditha Rohana Ratnayake 030033

Investigation of shear strength and flexural cracking load of FRP reinforced members using FEA
Md Shah Alam and Nurul Hasan 030034

Turbulent flow and micro-particle collection in the bifurcation of human lungs
Nurul Hasan, Nawaf Saeid, Roslynna Rosli, and Md Mizanur Rahman 030035

Using water in a sustainable manner through conservation in households in Brunei
Saiful Islam 030036

COD removal from sanitary landfill leachate through chemical oxidation
Suaibou Adamu, Mohamed Hasnain Isa, Rozeana Binti Hj Md. Juani,  
Asmaal Muizz Sallehhin Bin Hj Mohammad Sultan, and Zuliana Binti Hj Nayan 030037



ELECTRICAL AND ELECTRONIC ENGINEERING
A low complexity convolutional neural network for feature extraction of satellite images  
used in path loss prediction

Usman Sammani Sani, Daphne T. C. Lai, and Owais Ahmed Malik 040001

Speech dataset of Kadazan digits for keyword spotting
Mohammad Ali Humayun, Hayati Yassin, and Pg Emeroylariffion Abas 040002

Internet of things: Digital footprints carry a device identity
Rajarshi Roy Chowdhury, Azam Che Idris, and Pg Emeroylariffion Abas 040003

A comparative analysis of optimisation techniques for voltage collapse point
Mohammad Haziq Ibrahim, Swee Peng Ang, Muhammad Norfauzi Dani, Ashraf Khalil,  
Nor Asiah Muhamad, William Voon, and Hazlie Mokhlis 040004

Thermoelectric cooling for solar PV
Abdul Hadi Mohaimin, Kenneth Siok Kiam Yeo, and Rafidah Petra 040005

A comparative study of multi-objective functions in MOEA/D and their effects on fuzzy clustering
Afiqah Basheer and Daphne Teck Ching Lai 040006

Design of medium frequency transformer for dual active bridge DC/DC converter
M. I. Rahman 040007

Item recommendation using user feedback data and item profile
Debashish Roy, Rajarshi Roy Chowdhury, Abdullah Bin Nasser, Afdhal Azmi,  
and Marzieh Babaeianjelodar 040008

Thermoelectric temperature difference with PWM controller
Abdul Hadi Mohaimin, Kenneth Siok Kiam Yeo, and Rafidah Petra 040009

IoT-based meter reading for domestic power consumption billing
Nor Asiah Muhamad, Tan Lai Kum, Ang Swee Peng, and Saiful Bahri Md Ja’afar 040010

An automatic photometric augmentation technique to recognize faces with single sample per person
Muhammad Tariq Siddique, Ibrahim Venkat, Asem Kasem, and Sharul Tazrajiman 040011

Smart farming system for a living pharmacy: Exploring Brunei medicinal flora
Abdul Qawiy Abdul Razak, Dina Shona Laila, Ang Swee Peng, and Seno Adi Putra 040012

Evaluation of 2D and 3D posture for human activity recognition
Md Amran Hossen, Abdul Ghani Naim, and Pg Emeroylariffion Abas 040013

Impact of parallel high voltage transformers with and without earthing transformer
S. N. Syed Nasir, J. J. Jamian, and R. Ayop 040014

Mechatronic design of a myoelectric and mechanomyographic prosthesis with intelligent control  
for the control of the grip function in people with wrist disarticulation and transradial amputation

Diana Sofia Milagros Rosales Gurmendi and Ruth Aracelis Manzanares Grados 040015



Numerical analysis of a proposed photonic crystal fiber for sulfuric acid sensing
Abdul Mu’iz Maidi, Pg Emeroylariffion Abas, Nianyu Zou, and Feroza Begum 040016

The evaluation of machine learning algorithms for detecting Islamophobic tweets
Alice Takoh, Daphne T. C. Lai, and Rosyzie Apong 040017

Investigation on edge detection techniques of coronary angiography images
Harsa Amylia Mat Sakim 040018

Connectivity conceptual modelling for plant agriculture artificial intelligence information systems
Vladimir Kalichkin, Roman A. Koryakin, and Kirill Maksimovich 040019

An experimental study of the rooftop rainwater energy harvester to generate electricity
Muhammad Akram bin Mohd Idros, Zuraini Dahari, and Nor Asiah Muhamad 040020

Study of macroplastic transport and hotspots in urban river system
Nur Syadza Elyana Abdullah Kok, Sharina Yunus, Ang Swee Peng, Khairuddin Ghafar,  
and Nazri Ahmad 040021

Smart waste bin system using beacon technology
Muhammad Fauzan Haji Salleh, Wida Susanty Haji Suhaili, and Ravi Kumar Patchmuthu 040022

IoT adoption to address water level issues for paddy plantation in IBTE Agro
Mohamad Zuhair Arif Haji Shahrum, Wida Susanty Haji Suhaili, and Au Thein Wan 040023

Crowd management: Simulation modelling and visualization via fuzzy agents
Muhamad Naim Zali, Azhar Mohd Ibrahim, Ibrahim Venkat, Saiful Omar, and Bahari Belaton 040024

Advanced RF/microwave filter design using microwave circuit simulators
Kenneth S. K. Yeo 040025

Internet of things (IoT) based air quality monitoring system with audio feedback system
Peh Yong Ching, Zuraini Dahari, and Nor Asiah Muhamad 040026

Sinusoidal pulse width modulation (SPWM) on cascaded H-bridge (CHB) converter harmonic  
analysis

Saiful Bahri Jaafar, Suleiman Sharkh, Dina Shona Laila, and Ashraf Khalil 040027

Effects of incorporating tutor robot and game-based learning for teaching mathematics  
to primary school students

Siti Nazirah Binti Haji Awang Damit and Sharina Yunus 040028

Smart campus initiative: Car entrance, exit and parking management prototype development
Fatini Anuar and Nurazmina Lingas 040029

Micro/nano-structuring assisted efficiency improvement of organic light emitting diodes
Biswajit Sana, Apurba Adhikary, Md. Shamim Ahsan, and S. H. Shah Newaz 040030



Determining paddy crop health from aerial image using machine learning approach:  
A Brunei Darussalam based study

Muhammad Afiq Amirul Elfri, Fatin Hamadah Rahman, S. H. Shah Newaz, Wida Susanty Suhaili,  
and Thein Wan Au 040031

LoRa-based remote sensing of peatland in Brunei Darussalam
Mohamad Hafiz Bin Awang Jumat, Wida Susanty Suhaili, S. H. Shah Newaz, and Nazmus Shaker Nafi 040032

Closed loop bidirectional rotation and speed controls for three-phase induction motor
Kah Haw Law 040033

Machine learning method in detecting a distributed of service (DDoS): A systematic literature review
Muhammad Rusyaidi, Sardar Jaf, and Zunaidi Ibrahim 040034

MECHANICAL ENGINEERING
Investigation of the turning parameters on the surface finish of an aluminum bar

Mohd Alai Arziul bin Abdullah, Md Asri Muhammad, Zunaidi Ibrahim, Mohammad Yeakub Ali,  
and Judha Purbolaksono 050001

Investigation on the effect of cutting parameters on surface roughness in a turning operation  
of a copper bar

Muhammad Haziq Bin Haji Awang Jaafar, Md Asri Muhammad, Zunaidi Ibrahim,  
Ahmad Shamil Abd Rahman, Maziri Morsidi, Pg Seri Rahayu Ya’akub, and Judha Purbolaksono 050002

Engineering analysis of an upright wheel assembly for passenger vehicle
Mohamed Irfan Bazrul Jama, H. C. Alexander Chee, S. Ramesh, Seri Rahayu Ya’akub,  
Zunaidi Ibrahim, and Mohammad Yeakub Ali 050003

Mechanical behaviour of Y-TZP consolidated at various temperatures
Siti Rahmah Kamis, K. Y. Sara Lee, and S. Ramesh 050004

Design and simulation of low-cost lower limb exoskeleton for rehabilitation exercise
Nilam Abdullah, Zunaidi Ibrahim, S. Ramesh, Md Asri Muhammad, Seri Rahayu Ya’Akub,  
and Malai Zeiti Binti Sheikh Abdul Hamid 050005

Design and fabrication of an autonomous smart golf caddie
Amir Asyraaf bin Aziz, Zunaidi Ibrahim, Md Asri Muhammad, S. Ramesh, Seri Rahayu Ya’akub,  
and Mohammad Yeakub Ali 050006

Design and fabrication of a low-cost upper limb rehabilitation device for post-stroke patients
Justin Ong Yi Kiat, Zunaidi Ibrahim, Md Asri Muhammad, Seri Rahayu Ya’Akub,  
Mohammad Yeakub Ali, and Malai Zeiti Binti Sheikh Abdul Hamid 050007

Characteristics of laser welded brazed AZ31/Ti-6Al-4V dissimilar joints
S. T. Auwal, S. Ramesh, Auwal Ibrahim, B. I Kunya, N. Mu’az, M. S Dambatta,  
Abubakar Shehu Ahmad, and Caiwang Tan 050008

Performance evaluation of car radiator using nano fluids
Abubakar Shehu Ahmad, Bala Abdullahi, S. T. Auwal, S. Ramesh, and Nura Jibrin 050009



Lap-shear performance of aluminum alloy 5754 and 420 martensitic stainless steel resistance  
spot weld

S. M. Manladan, S. Ramesh, and Z. Luo 050010

Improving microstructural homogeneity and reducing grain size of Zn-3Mg alloy through ECAP
M. S. Dambatta, S. Izman, S. T. Auwal, D. Kurniawan, S. Ramesh, U. Abdullahi, H. Mas Ayu,  
A. Shah, A. Y. Gidado, Auwal Ibrahim, and Musa Alhaji Ibrahim 050011

Microwave sintering of CuO-doped Y-TZP ceramics
K. Y. Sara Lee, S. Ramesh, Tao Wu, and Zunaidi Ibrahim 050012

Selection of composite material based on compromise MCDM method
Aamir Adeeb Abdul Rahim, S. Ramesh, and S. Nurmaya Musa 050013

Sintering behaviour of alumina doped with small amounts of manganese and titania
C. Gnanasagaran, S. Ramesh, Zunaidi Ibrahim, and U. Sutharsini 050014

Stress intensity factors of multi semi-elliptical surface cracks at the external surface of a pipe  
under internal pressure

Fahrizan Rasyad, S. Ramesh, Md Asri Mohammad, Muhammad Akbar Barrinaya,  
Khusnun Widiyati, Sri Hastuty, and Judha Purbolaksono 050015

Mechanical and cytotoxic properties of zinc-substituted hydroxyapatite bioceramic derived  
from eggshells

C. M. Mardziah, S. Ramesh, and N. R. Nik Masdek 050016

Synthesis and sintering studies of hydroxyapatite derived from biogenic waste materials
W. A. Chapa Pamodani Wanniarachchi, V. Janani, U. Sutharsini, M. Thanihaichelvan, S. Ramesh,  
and C. K. Ng 050017

Hydrothermal ageing of alumina-toughened zirconia
M. K. G. Abbas, S. Ramesh, Tao Wu, U. Sutharsini, and L. T. Bang 050018

Dynamic mechanical thermal analysis of PTFE based composites
Musa Alhaji Ibrahim, Hüseyin Çamur, Mahmut A. Savaş, Alhassan Kawu Sabo,  
Shamsu Auwal Tukur, Auwalu Yusuf Gidado, Magaji Tambaya, and S. Ramesh 050019

Fabrication of nanoparticle carbonated hydroxyapatite by phase transformation of calcium  
carbonate prepared by sol-gel hydrothermal method

Bang Le Thi, Hoang Quoc Khai, Bui Duc Long, and S. Ramesh 050020

Digital twin in manufacturing by using programmable logic controller (PLC)
Alexander Chee Hon Cheong, Kok Fu Jie, Jerome Ignatius Yuen Yi Xian, Zunaidi Ibrahim,  
and S. Ramesh 050021

Engineering research: The perspective towards a sound conduct
Thevaneyan Krishta David, S. Sivaraos, and S. Ramesh 050022



Compressive and flexural strength of coal bottom ash lightweight concrete
Thevaneyan Krishta David, Renga Rao Krishnamoorthy,  Sivaraos, and S. Ramesh 050023

The influence of pH on the morphology of hydroxyapatite particles synthesised by microwave heating
K. W. Goh, Y. H. Wong, Zunaidi Ibrahim, L. T. Bang, Bui Duc Long, and S. Ramesh 050024

Effect of pectin integration in biowaste chicken bones to produce hydroxyapatite
M. W. Teoh, C. K. Ng, K. Y. Sara Lee, S. Ramesh, C. H. Ting, Y. D. Chuah, C. Y. Tan,  
and U. Sutharsini 050025

Rooted guardrail post design - An improvement towards reducing run-off-road catastrophic accidents
S. Sivaraos, K. P. Prasath, S. Ramesh, K. Kadirgama, M. S. Salleh, M. A. A. Ali, S. Maidin,  
and Thevaneyan Krishta David 050026

Reinforced learning experience framework
C. V. Aravind, Siva Kumar Sivanesan, and S. Ramesh 050027

A non-traditional approach to service-learning in engineering education
Douglas Tong Kum Tien, Sivakumar Sivanesan, and S. Ramesh 050028

Effects of sintering on the properties of ceria co-doped scandia stabilised zirconia
Ignatius Lim Yuze, C. K. Ng, K. L. Poon, C. H. Ting, S. Ramesh, Y. D. Chuah, C. Y. Tan,  
K. Y. Sara Lee, and U. Sutharsini 050029

Metallurgical and shear strength of brazed bulk pure copper by microwave hybrid heating
Maisarah Lutfi, F. Yusof, S. Ramesh, and T. Ariga 050030

Characterization and corrosion behavior of heat treated electrodeposited cobalt alloy coating
M. R. M. Haizad, N. M. Nik Rozlin, C. M. Mardziah, and S. Ramesh 050031

Experimental and analyzing the effect of machining parameters on the surface roughness  
of aluminium

Mohammad Razi Asyzowan, Zunaidi Ibrahim, Md Asri Mohammad, and Seri Rahayu Ya’akub 050032

Analysis on the effect of metal inert gas welding current and travel speed on the mechanical  
properties of mild steel weld joints

Muhammad Farhan Amidon, Zunaidi Ibrahim, Md Asri Mohammad, Mohammad Yeakub Ali,  
and S. Ramesh 050033

Modelling of surface roughness for glass-assisted CO2 laser machined P-type silicon wafer
S. Sivaraos, K. P. Prasath, S. Ramesh, K. Kadirgama, S. Pujari, U. K. Vatesh, M. S. Salleh,  
M. A. A. Ali, and S. Maidin 050034

Kinematic and dynamic model analysis for an improved design of home-based wearable  
lower limb rehabilitation robot

M. N. Leman, J. Annisa, M. S. Jamaludin, S. Mohamddan, and H. Hazmi 050035

An economic combined Shewhart-EWMA scheme for monitoring process mean
Mohammad Shamsuzzaman, Salah Haridy, Hamdi Bashir, and Ahmed Maged 050036



Characterization of drilling with minimum quantity lubrication
Angelyana Puyah Geruna, Mohammad Yeakub Ali, Seri Rahayu Ya’akub, Asri Mohammad,  
Abdur-Rasheed Alao, Muataz Al Hazza, and Erry Y. T. Adesta 050037

A comparative study of flood cooling and minimum quantity lubrication for an eco-efficient turning
Wafiy Amli, Mohammad Yeakub Ali, Abdul Md Mazid, Seri Rahayu Ya’akub, Ramesh Singh,  
Zunaidi Ibrahim, and Azlina Diyanah Hamid 050038

Carbon footprint and climate change: Perspective of Brunei Darussalam
Nur Qayyimah Julkipli, Mohammad Yeakub Ali, Erry Y. T. Adesta, Muataz Al Hazza,  
Ramesh Singh, and Zunaidi Ibrahim 050039

Statistical analysis chip thickness in high-speed end milling using simulation approach
Muataz Hazza F. Al Hazza, Nor Amalina Endut, Mohammad Yeakub Ali, and Erry Y. T. Adesta 050040

Chip morphology analysis in high-speed end milling for D2 hardened steel
Muataz Hazza F. Al Hazza, Nor Amalina Endut, Mohammad Yeakub Ali, and Erry Y. T. Adesta 050041

Experimental assessment of performance and emission characteristics of a diesel engine fueled  
with hybrid biodiesel and its blends with ethanol

Shumani Ramuhaheli, Veeredhi Vasudevarao, and Christopher Enweremadu 050042

Pre-treatments effect on pepper drying time and microstructure
Ana Sakura Zainal Abidin, Melissa Michelle Rolland, Sinin Hamdan, Rasli Muslimen,  
Shirley J. Tanjong, Raudhah Ahmadi, Shahrol Mohamaddan, and Annisa Jamali 050043

Mechanical properties and corrosion behaviour of AA5083 joined at 45° rolling direction  
using friction stir welding

Makopola William Matlou and Veeredhi Vasudeva Rao 050044

Effect of alumina nanoparticles on the material removal rate for polymer composite materials  
during milling process

Athraa A. Ridha, Saad K. Shather, and Mustafa A. Rajab 050045

Solar water heater – Solar thermal energy utilization
Vanessa Deba anak Duwat and Mohammad Nurul Islam 050046

Harvesting of rainwater for agriculture in Brunei Darussalam: Water evaporation
Mu’az Marsidi, Mohammad Yeakub Ali, Shahriar Shams, Azlina Diyanah Hamid, Ramesh Singh,  
and Seri Rahayu Ya’akub 050047

Fabrication and characterization of plastic tiles from plastic wastes in Bangladesh
Md Sanuwar Uddin, Mohammad Zoynal Abedin, and Mohammad Yeakub Ali 050048

3D printed large-scale insole and its printing challenges
Md. Hazrat Ali, Sanjar Trubayev, and Essam Shehab 050049

Sustainable eSiC reinforced composite materials – Synthetization and characterization
M. A. Maleque, H. H. Masjuki, K. O. Low, and Mohammad Yeakub Ali 050050



Design simulation and development of prototype filling nozzle in food industry
Nor Aiman Sukindar, Haidah Farzana, Shafie Kamaruddin, Yang Chuan Choong,  
Sharifah Imihezri Syed Shaharuddin, and Murhamdilah Morni 050051

A study on the models and techniques used in e-business for small-medium enterprises
Hasyimah Isa, Mohammad Erwindie Abdul Rahim, Nur Aizzah Mohammad Ariffin,  
Ratne Azera Embran, Syazana Han Mohammad Ridzuan Han, Ulaganathan Subramanian,  
and Norazillah Abdullah 050052

The role of disruptive technologies on accounting
Mayamin Adibah Muhd Masa Masdi, Siti Wardah Hadanan, Nur Syahmina Afiqah Zamain,  
Aziz Hanafi Hasnan, Muhd Hazim Syakiran Julaihi, Bazilah Nuni Qurratu’Aini Sani,  
Fadzliwati Mohiddin, Ulaganathan Subramanian, and Norazillah Abdullah 050053

Universiti Teknologi Brunei air handling unit conversion
Haji Muhammad Adam Haji Rosli and Mohamed Hairol Haji Mohamed Ali 050054

The effect of fiber content and fiber orientation on bending strength of abaca fiber reinforce  
polymer composite fabricated by press method

Mohammad Iqbal, Yulfian Aminanda, Teuku Firsa,  Nazaruddin, Indera Sakti Nasution,  
Dadang Furqon Erawan, Dodi Andrian Saputra, and Arya Rudi Nasution 050055

Enhanced water cycle algorithm using Hookes and Jeeves method for clustering large gas data
Hasnanizan Taib and Ardeshir Bahreininejad 050056

Effect of graphene interface modification on the mechanical properties of graphene-epoxy  
nanocomposite

AKM Asif Iqbal, Dewan Muhammad Nuruzzaman, Mohammad Yeakub Ali,  
and A. K. M. Parvez Iqbal 050057

An adaptive upper-limb stroke rehabilitation system
M. M. Rashid, Mohammad Yeakub Ali, and Sharifah Sai’dah Syed Nasir 050058

Optimization of a reliable grid-connected PV-based power plant
M. M. Rashid, Mohammad Yeakub Ali, Muhammad Hasibul Hasan, and Nur Syamimi Mokthar 050059

Energy saving capability of variable inertia magneto-rheological (MR) flywheel
M. M. Rashid, Mohammad Yeakub Ali, and Rafi ul Islam 050060

Service robot using voice recognition
M. M. Rashid, Mohammad Yeakub Ali, and Saeed Sailan 050061

Properties of glass fiber reinforced polyamide 6-polypropylene composites under tensile loading
Dewan Muhammad Nuruzzaman, A. K. M. Asif Iqbal, Noor Mazni Ismail,  
Mohammad Yeakub Ali, A. K. M. Parvez Iqbal, and Nayem Hossain 050062

Investigation of winglets for better control over drag and lift coefficients for commercial aircrafts
Mohamed Elkhair Arif and Naseem Uddin 050063



Design and engineering analysis of a coconut peeler machine
Awangku Yura Alif Yusofe, H. C. Alexander Chee, S. Ramesh, Mohammad Yeakub Ali,  
and Zunaidi Ibrahim 050064

Product distribution in fluidized bed co-pyrolysis of sawdust and rice husk
Nur Amal Fadhilah, Mohammad Nurul Islam, and Roslynna Rosli 050065

CFD analysis for a ventilation system of a kitchen
Yeo Kai Lin, Nawaf H. Saeid, and Murhamdilah Morni 050066

Composite laminate pipe subjected to internal and external pressure loading for oil  
and gas applications

Za’im Aqwa Mohaimin and Yulfian Aminanda 050067

Rectangular honeycomb structure as absorber structure for road crashed barrier application
Awangku Muhammad Asyraf bin Pengiran Haji Mat Rais and Yulfian Aminanda 050068

Performance of mengkuang-glass/epoxy double lap bolted joint subjected to tensile loading
Asad A. Khalid and Syukri M. Harith 050069

Bending response of cotton, coir and glass/epoxy tubes
Asad A. Khalid and Ak Md Nur Adi Syafi Rafiuddin Pg Eliza 050070

Analytical machinability characterization of zirconia materials by indentation techniques
Nur Imanina Shamsul Bahren, Ng Jia Ying, Mohd Ammar Akmal Aliuddin,  
and Abdur-Rasheed Alao 050071

Tidal harmonics in Brunei coastal water
Ahmad Farid Dato Hj Ali, Roslynna Rosli, and Mohammad Ali Basunia 050072

Tidal energy in Brunei Darussalam: Motivations, potentials and challenges
Ahmad Farid Dato Hj Ali, Roslynna Rosli, and Mohammad Ali Basunia 050073

NiAl2O4 spinel structure as an electrode material for solid oxide fuel cells
Abdalla M. Abdalla, Shammya Afroze, Mahendra Rao Somalu, and Abul K. Azad 050074

A review on the autonomous technology in ASEAN NCAP
M. D. Amrun, T. N. A. Tuan Kamaruddin, N. Abu Husain, Y. Aminanda, M. A. Meor Said,  
A. Ma’aram, N. I. Mohd Zaki, and M. K. Abu Husain 050075

Design of floatation water gate for paddy field irrigation
Mohamad Naqiuddin Awang Ramli, Seri Rahayu Ya’akub, Denni Kurniawan, Wida Susanty Suhaili,  
Murhamdillah Morni, Rafidah Petra, and Ismit Mohammad 050076

Study on the lateral torsional buckling of composite thin-walled beam
Nur Diana Zainal Abedin, Jaffar Syed Mohamed Ali, Abdul Aabid, and Yulfian Aminanda 050077

The effects of e-commerce businesses to small-medium enterprises: Media techniques and technology
Syukriah Kadir and Junaid M. Shaikh 050078



PETROLEUM AND CHEMICAL ENGINEERING
Design of pressure swing adsorber and absorption column for production of hydrogen  
by steam methane reforming using biogas

Dk Siti Norfakhriah Farzana Pg Hj Mohd Yussof, Muhammad Hassanul Ariffin Hj Ibrahim,  
Muhd Zaim Ramli, Muhamad Izzan Fuad Hj Sahari, Rama Rao Karri, and Mohammad Hazwan Azri 060001

Design of reformer and water gas shift reactor for production of hydrogen gas via steam methane  
reforming

Izzan Fuad Sahari, Muhammad Zaim Ramli, Norfakhriah Farzana Yussof, Hassanul Ariffin Ibrahim,  
Rama Rao Karri, and Mohammad Hazwan Azri 060002

The addition of graphene nanoplatelets on the thermal characteristics of polycarbonate
Maziyar Sabet and Hassan Soleimani 060003

Multivariate analysis to evaluate the factors associated with oil production in Peru
Rodrigo Alonso Castillo Ramos and Joseph Sinchitullo 060004

Effects of pressure variations in the quality of graphene production through chemical vapor  
deposition by regression

Nur Aqidah Binti Haji Donglah, Nornasuha Binti Mahmud Adenan, and Maziyar Sabet 060005

The influence of temperature on the quality of graphene obtained through chemical vapour  
deposition

Nornasuha Binti Mahmud Adenan, Nur Aqidah Binti Haji Donglah, and Maziyar Sabet 060006

Facies prediction using grain size analysis of Bruneian sandstone outcrops
Nadiah Sufrian, Morteza Jami, and Stephen Tyson 060007

Studies on the enlargement of biodegradability index of potato industry wastewater  
using electrochemical method

Thirugnanasambandham Karchiyappan and Rama Rao Karri 060008

Experimental evaluation of water-based Al2O3 and MgO nanofluids on selective flat plate collector  
thermal efficiency

Nur Wardhyana Yahya, Reddy Prasad, and Dakshinamoorthy Sathiyamoorthy 060009

Opportunities in building process safety (PS) competency in Brunei
Aisah Timbang, Reddy Prasad Donipathi Mogili, Hazwan Azri, and Salwa Sofri 060010

3D non-immersive VR game for process safety education
Salwa Sofri, Reddy Prasad D. M, Hazwan Azri, and Aisah Timbang 060011

Study on release characteristics of matrix-based zinc sulphate controlled release fertilizers
Vijayalakshmi Marlapalli, Rajendra Prasad P, Sridevi Velluru, Khairunnisa Nabilah Binti Hj Ruslan,  
and Rama Rao Karri 060012

Superhydrophilic fabrics for oil remediation from sea water
Sajad Kiani, Andrius Stanulis, and Andrew R. Barron 060013



Functionalization of basic oxygen steelmaking slag
Lucy V. Fisher and Andrew R. Barron 060014

Stability of carboxylic acid modified Alumina nanoparticles for enhanced oil recovery applications
Wafaa Al-Shatty, Shirin Alexander, and Andrew R. Barron 060015

Enhanced performance of graphene-oxide polyethersulfone nanocomposite membrane wastewater  
and its fouling mechanism

Nik-Rashida Nik-Abdul-Ghani, Mohammed Saedi Jami, and Mohamed Hasnain Isa 060016

Synthesis of GO-MnFe2O4 nanocomposite for immobilization of Cd(II) and U(VI) ions  
from liquid phase

Lakshmi Prasanna Lingamdinne, Jong-Soo Choi, Ganesh Kumar Reddy Angaru,  
Janardhan Reddy Koduru, Yoon-Young Chang, Jae-Kyu Yang, and Rama Rao Karri 060017

Preparation and characterization of ZnO-CNF/chitosan hydrogel and its in vitro antibacterial  
activity

Janarthanan Supramaniam, Irvy Ai Xia Teh, Darren Yi Sern Low, Bey Fen Leo,  
Loh Teng Hern Tan, Bey Hing Goh, Sivakumar Manickam, and Siah Ying Tang 060018

Effect of sandstones surface properties on carbon dioxide adsorption
Octaviana A. F. S de Jesus, Kiat Moon Lee, Sami Abdelrahman Musa, and Ben-Awuah Joel 060019



Preface: Brunei International Conference on Engineering and 
Technology 2021 
 

Brunei International Conference on Engineering and Technology (BICET) is the flagship  
international conference organised by the Faculty of Engineering, Universiti Teknologi Brunei 
since its inception in 2001. The 8th BICET which was initially planned for 9-11 November 2020 has 
been rescheduled due to the COVID-19 pandemic and was successfully held from the 8-10 
November 2021. Over the past two decades, BICET served as a platform for academics, 
researchers, scientist, technologist, and engineers to interact and to present their research 
findings in an international forum. The theme of BICET 2021 is Innovation in engineering and 
technology towards enhancing quality of life and society. 

BICET provides a forum for intra/inter-disciplinary exchange of current research findings in 
Engineering and Technology as well as fostering collaborative research in the areas of civil 
engineering, electrical and electronic engineering, mechanical engineering and petroleum and 
chemical engineering. Despite the pandemic, BICET 2021 received an overwhelming response of 
more than 200 papers, thus making it the highest record in this conference series. The conference 
was organised into four parallel tracks, composed of 20 sessions conducted over three days. We 
received papers from 30 countries including Australia, Bahrain, Bangladesh, Brunei Darussalam, 
Canada, China, Egypt, Ghana, Hong Kong, India, Indonesia, Iraq, Ireland, Japan, Kazakhstan, 
Malaysia, Nigeria, Peru, Philippines, Qatar, Russia, Saudi Arabia, South Africa, South Korea, Sri 
Lanka, Tanzania, UAE, United Kingdom, USA and Vietnam. We have renowned keynote speakers 
from different continents sharing with us their latest findings in their respective fields. These 
include Professor Dr. Ataur Rahman from Western Sydney University, Australia, Professor Dr. 
Jihong Wang from University of Warwick, United Kingdom, Professor Dr. Safian Sharif from 
Universiti Teknologi Malaysia, Malaysia and Professor Dr. Janardhan Reddy Koduru from 
Kwangwoon University, Seoul, South Korea.  

This conference would not have been a reality without the dedication and support from our 
colleagues serving in the various committees namely Ceremony, Finance, HSE, ICT, Innovation & 
Protocol, Logistics, Media & Publicity, Photography, Publishing, Souvenirs & Certificates, 
Sponsorship and Technical. We are also thankful to Professor Dr. Dayang Hajah Zohrah binti Haji 
Sulaiman (Vice Chancellor of UTB) and the Conference Steering Committee for the support 
rendered in BICET 2021. We sincerely thank all the internal and external reviewers who have 
invested a significant time and effort in reviewing the papers to ensure quality for this conference 
proceedings.  

Last but not least, we are grateful to our industry partners in sponsoring this conference 
namely Berakas Power Company, Brunei Shell Petroleum, Huawei Technologies and Petrokon 
Utama Sdn Bhd. Our sincere thanks are also due to our supporting partners namely Pertubuhan 
Ukur Jurutera & Arkitek (PUJA), The Institution of Mechanical Engineers UK (Brunei Group), 
Society of Petroleum Engineers USA (Brunei Section), Institution of Civil Engineers, UK and The 
Institution of Engineering and Technology UK in making BICET 2021 a great success.  
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