
FTKMA Students Win 
First Place in CITREX 
Exhibition 2021
Page 16

Assoc. Prof. Ir. Dr. Mohd Hafizi 
Wins Multiple Awards at CITREx 
2021 and MTE2021
Page 15 

Strengthening Industrial 
Networks
Page 5

THE OFFICIAL BULLETIN OF THE FACULTY OF MECHANICAL AND AUTOMOTIVE ENGINEERING TECHNOLOGY

Empowering
Engineering,
Technology ,

,IT’S 
MEchanical

2/2021 Edition



13 | | 14IT’S MEchanical ftkma.ump.edu.my

A UMP research team led by Sudhakar 
Kumarasamy (top two percent most-cited 
scientist recipient in the field of energy) sought to 

develop a tool to simplify the feasibility study of energy 
systems at improved accuracy rates. 'A unique 7E 
sustainable performance assessment framework is the 
backbone of this innovative tool'. The development of 
the sustainable performance index (SPI) tool is intended 
to study the feasibility of solar photovoltaics (PV) in 
airport environment where the decision making process 
is often, somewhat challenging. The 7E framework 
considers the energy, exergy, economic, environmental, 
and social aspect of the energy system in question. 
Compared to conventional feasibility analysis, the 
7E framework provides a multi-dimensional index on 
the expected performance of energy systems and it 
uniqueness will be a one-stop solution tool over those 
multiple feasibility studies, which are often needed prior 
to projects being implemented.

The tool is designed to provide a 7E based sustainable 
performance index when applied to the clean energy 
feasibility project. This index aids the project developers 
in decision-making process, specifically on the 
optimised  site from a pool of alternative sites. This 
7E framework will be used to find the most favourable 
site for the utility-scale solar project among five 
geographical locations in Malaysia and India. The work 
is recently published as  article in a reputed Elsevier's 
Energy journal (IF 6.08) for Malaysian sites (https://
doi.org/10.1016/j.energy.2020.119610) and Sustainable 
Energy Technology and Assessment (IF: 3.427) 
for the Indian counterpart (https://doi.org/10.1016/j.
seta.2021.101352) .Though this study focused on the 
feasibility study of solar photovoltaics technology, the 
developed 7E framework can be comfortably applied 
to any other projects in scaling renewable energy 
vectorss. 

Dr. Sudhakar has been actively involved in research 
on solar photovoltaics systems since 2010 when 
he joined as Assistant Professor at MANIT-Bhopal, 
India. The motivation to pursue the research on 
airport photovoltaics sparked when he visited the 
12 MW solar photovoltaics power plant in Cochin 
International airport, India, with his research team 
in April 2016. Then, Dr. Sudhakar together with his 
Master’s degree aster student, Sreenath, published a 
paper titled 'Fully solar-powered airport: A case study 
of Cochin International Airport (Journal of Air Transport 
Management)'. This non-open access journal paper 
has gained 56 citations with over 9,300 reads via 
ResearchGate platform. Later in 2017, Dr. Sudhakar 
joined UMP and Sreenath followed him to pursue a 
doctoral research in UMP and continue to research on 
airport’s photovoltaics-based energy potential.
 
The India-born academician believes 'their research 

work added significant knowledge into the research 
area of airport photovoltaics over the last five years'. 
This is evident from the high-impact journal publications 
by the research team, to name a few, Solar Energy, 
Renewable energy, Energy, Progress in Photovoltaics, 
Energy reports, Environmental Impact Assessment 
Review, Journal of Air Transport Management. The 
knowledge shared on the subject also motivated others 
researchers across the globe to pursue research work 
in similar area. Moreover, his continuous research 
output on airport photovoltaics received the attention 
of photovoltaics magazine, which is renowned media 
among the international photovoltaics community. 
Additionally, researchers from United Kingdom, 
Malaysia, Turkey, India and Russia have shown keen 
interest in teaming-up on the research theme. Proven 
by his experience and technical expertise, he is also 
being invited as Visiting Senior Researcher at South 
Ural State University, Russian Federation. This novel 
sustainable performance assessment tool received a 
silver medal in the Creation, Innovation, Technology 
and Research Exposition (CITREx) 2021.
 
The research team will keep on improvising the tool and 
aims to exhibit an improvised product in the upcoming 
national and international competitions. Also, the team 
of research in UMP is open for potential collaborative 
work with different stakeholders across the world, 
mainly airport operators, research universities, airline 
operators, government authorities, policymakers, 
regional aviation authorities and solar consultancy 
firms. Further, this research is in line towards the UMP's 
second position in the energy science and engineering 
subject in Malaysia according to Shanghai Ranking for 
2021. 

Finally, the team is in the last stage of developing 
another tool to rank airports across the globe in terms 
of energy sustainability indicators. This tool is based on 
several indicators encompassing the social, economic, 
and environmental dimensions. This stand-alone 
ranking tool is expected to benefit airport operators in 
the self-assessment of their sustainability initiatives.

UMP Researcher Develops '7E based 
Sustainable Performance Index (SPI)'
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Processing of Customized Automotive 
Components – Nickel Aluminium Bronze 
Material using Metal Casting Techniques
By: Ir. Dr. Rashidi
       Senior Lecturer, FTKMA

Most rotating components for automotive and industrial usage utilize metal due to the material flexibility and 
ductility in order to ensure failure part gives early warning or indication. So, a failure can be forecasted by stress-
strain condition without the disaster of sudden failure. Nickel Aluminium Bronze (NAB) alloy is capable to offer 

such ductility during operation and gives a signal prior to material failure. NAB processing requires several controlled 
parameters. A research has been carried out to address the probable interactions among alloy elements and degassing 
treatment during the production of NAB casting. The effect of solidified alloy is investigated during processing, pre and 
post-processing. Firstly, the pattern is developed by using a standard shape of connecting rod available in the market. A 
few modifications are made to ensure that the dimension and shape are according to the customized equipment. Then, 
a mixture of alloy consisting nickel, aluminium, copper, ferum and other trace elements, degassing agent and oxidation 
is prepared and added by sequence during melting stages. After tapping temperature is achieved, the molten metal is 
poured into the sand cast mould. 

It is observed that the degassing treatment is effective on the alloy molten metal. Initial visual inspection discovers that 
the metal has been casted without much of appearance defect. However, after the casting cavity is cut and sampled 
for microstructure investigation, the specimen shows a distribution of porosity in scale of micro. It is discovered that 
the thicker the part, the higher the amount of porosity that resides in NAB dendritic structure. So, further investigation 
is required to minimize the micro-porosity. The target is to achieve minimum micro-porosity to enhance NAB dendritic 
structure in terms of uniformity and elements distribution. As a result, the alloy will be more reliable during engineering 
applications.
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Figure 1. Solidification of alloy molten metal in the sand 
cast mould pattern and mould preparation (customize 
automotive components) for metal casting technique

Figure 2. Porosity of trapped gas between 
transgranular fracture of dendritic structure
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