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Supervisor Faculty Project title Description 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
 

FEIT Combating potent 
greenhouse gas 
emissions from 
wastewater 
management 

This project aims to develop practical tools to support the sustainable design, 
operation and optimisation of wastewater treatment plants to minimise methane 
and nitrous oxide emissions. Wastewater treatment plants produce methane and 
nitrous oxide, which are potent greenhouse gases and represent an important 
contributor to carbon footprint as well as global climate change. However, a 
reliable platform tool capable of accurately predicting methane and nitrous oxide 
emissions is not available to generate and test novel and customized solutions for 
wastewater treatment plants to mitigate carbon footprint. The outcome of this 
project will enable the water industry to reliably estimate and effectively minimise 
potent greenhouse gases emissions. 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
 

FEIT Transforming sewage 
sludge into biofuels 
through syngas 
fermentation 

Biofuels consumption is projected to grow significantly, with mobility being the 
major pillar of our industry-based society. Sewage sludge derived from 
wastewater treatment is increasingly recognised as a substantial, but largely 
untapped, renewable resource for the production of valuable fuels. This project 
will develop an innovative technology and the underpinning science to enable 
high-rate conversion of syn(thesis)gas that can be generated by gasification of 
sewage sludge, to medium chain fatty acids with low oxygen/carbon ratio as 
suitable precursors for biofuels by granting high energy density for storage and 
transportation. 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
 

FEIT Recovering energy from 
wastewater 
management 

This project aims to develop innovative wastewater technologies and the 
underpinning science to extract valuable products from wastewater with 
minimised greenhouse gas emissions and energy consumption, such as medium 
chain fatty acids that have low oxygen/carbon ratio and high energy density as 
suitable precursors for biofuels, in addition to clean water. Traditional wastewater 
treatment remove organic carbon and nutrients by using vast amounts of energy 
and releasing greenhouse gas. However, wastewater typically represents a 
substantial, but largely untapped, renewable resource. The intended outcome of 
the project will transform wastewater from a troublesome pollutant to a valuable 
resource and reduce large quantities of carbon footprints. 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
 

FEIT Bacterial aerosol 
emissions from 
wastewater treatment 
processes 

Emission of microbial pathogens and bacterias is an inevitable consequence of 
wastewater treatment, forming bacterial aerosol to be a vehicle for the 
dissemination of human and animal pathogens. Such emissions from wastewater 
treatment are currently neither identified nor mitigated, which require urgent 
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attention and effective management. This project will deliver first comprehensive 
data, new knowledge and effective technology to support the identification and 
mitigation of bacterial aerosol emissions from wastewater treatment, through 
integrated field monitoring and trials and fundamental laboratory investigations. 
The project will provide strong support to the water industry to deliver wastewater 
services with minimum human health risk. 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
  

FEIT Micro-managed biofilm 
– next generation 
environmental 
biotechnologies 

Nitrogen removal from wastewater is crucial to protect Australia’s sensitive 
environments. Redox-stratified biofilms with right combination of existing microbial 
reactions can achieve nitrogen removal with much lower energy and cost 
requirements. However, optimal performance is limited by the efficient 
management of the stratified biofilm structure to attain optimal community 
composition for a desired performance. This project develops, implements and 
optimizes a novel biological nitrogen removal technology through the 
management of the microbial composition and the micro-scale structure of 
biofilms with redox zonation for a target performance goal, allowing sustainable 
high-level nitrogen removal from wastewaters. 

Bruce Ni 
Bingjie.Ni@uts.edu.au 
 

FEIT Novel biotreatment for 
micropollutant removal 
from contaminated 
water 

Millions of tonnes of organic xenobiotics are used each year worldwide, and water 
resources have become contaminated with a wide range of organic 
micropollutants. Therefore, the development of reliable and sustainable 
technologies for the treatment of water resources polluted by micropollutants to 
ensure clean drinking water for Australians is of highly economical and 
environmental value. This project will develop a cost-effective and innovative 
cometabolism-driven biological process that effectively degrades micropollutants 
commonly found in environment for sustainable micropollutants removal from 
water resources, and thus enabling beneficial use of contaminated water. 

Flavio Pileggi 
SalvatoreFlavio.Pileggi@uts.edu.au 
 

FEIT Building knowledge on 
climate change 

Development of a knowledge-based system to support the systematic collection, 
analysis, organisation and communication to different stakeholders of data and 
information about Climate Change. 
The target knowledge building process will apply advanced techniques for 
document analysis, data integration and visualisation, and conceptual modelling, 
as well as for user interaction (e.g. conversational search).     

Ha Pham 
NgocHa.Pham@uts.edu.au 
 

FEIT Highly efficient power 
conversion/transmission 
method 

This project studies methods of converting power from various energy resources 
to usable forms with low losses. It also deals with how to transmit power under 
high efficiency. The expected outcome is energy saving and/or better quality in 
our existing electrical system. 

Hokyong Shon 
Hokyong.Shon-1@uts.edu.au 
 

FEIT Nutrients in Circular 
Economy (NiCE) 

The project separates urine from sewage at source, and treats it in decentralised 
or distributed systems rather than in a major metropolitan treatment plant. Source 
separation and decentralisation can simultaneously reduce nutrient loads on 

mailto:Bingjie.Ni@uts.edu.au
mailto:Bingjie.Ni@uts.edu.au
mailto:SalvatoreFlavio.Pileggi@uts.edu.au
mailto:NgocHa.Pham@uts.edu.au
mailto:Hokyong.Shon-1@uts.edu.au


centralised sewage treatment plants and provide a route towards fertiliser 
recovery. Urine accounts for 80% of nitrogen and 50% of phosphorous inputs into 
sewers, at only < 1% of the flow. This makes it an attractive stream for nutrient 
diversion and recovery. Decentralised sewage treatment used to mean septic 
tanks. Now, technologies are emerging to treat wastewater locally and on-site so 
that water with increasingly higher levels of quality is delivered from the sewage. 
Technologies have also emerged to enable source-separation and to deliver 
effective fertilisers, with the potential to enter the fertiliser markets from retail to 
bulk levels. The project will transform the wastewater industry and build 
confidence for a market in re-using water and fertiliser from urban wastewater. We 
will transform the wastewater industry to make removal, transport and treatment 
of sewage adaptable to fast-changing cities; to better protect waterways from the 
harms of excess nutrients (e.g. nitrogen and phosphorous), pharmaceuticals and 
hormones; to enable a new sustainable source of fertiliser; and to grow food using 
fertilisers obtained from urine—a circular economy built on urban wastewater. 
Supporting YouTube video: https://www.youtube.com/watch?v=IhpUdRHtBW4.   

Hokyong Shon 
Hokyong.Shon-1@uts.edu.au  

FEIT Resource recovery from 
reverse osmosis brine 
using solar-powered 
membrane distillation-
electrochemical hybrid 
process 

Seawater reverse osmosis (RO) desalination is one of the most important means 
of securing water in countries where water resources are limited in Australia. 
However, this method of seawater desalination requires additional post treatment 
for RO brine, which is about twice as high as the salinity of seawater. However, 
high salinity of brine can provide a good opportunity to extract rare elements 
present in seawater such as lithium, uranium, or strontium. RO brine can have a 
pivoting chance to be recognized as a resource reservoir during treatment to 
protect the surrounding environmental ecosystem. This research proposes the 
state-of-the-art Li recovery process with no energy requirement for operation by 
combining concentrated solar power (CSP) technology for providing electricity for 
operating membrane distillation (MD) and electrochemical recovery system (ERC) 
as well as heating RO brine (~80oC) for MD feed water. Thus, RO-MD-ERC 
hybrid process will comprise altogether and operate as a sequential way in order 
to effectively recover lithium from RO brine as quickly as possible compared to the 
conventional method. Here, we will use direct contact membrane distillation 
(DCMD) using hydrophobic porous membranes and 3D printed spacers with a 
large flux and low fouling tendency to concentrate the RO brine to 3-5 times 
higher salinity than seawater. Such concentrated brine will be used as a feed 
electrolyte in a flow-through electrochemical supercapacitor system for recovering 
lithium.     

Hokyong Shon 
Hokyong.Shon-1@uts.edu.au  
 

FEIT Application of 3D 
printing technology for 
high performance water 
purification 

Water scarcity problem is further compounded by the increasing freshwater 
demand due to the growing global population and economies. Creating new 
freshwater resources, by purifying wastewater or seawater is one of the best 
strategies in a sustainable integrated water management plan to confront this 
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challenge.  However, the cost of purification is still beyond the economic 
affordability of the low-income group people.  Therefore, efforts are needed to 
enhance the performance of these processes to ensure the accessibility of 
freshwater to all. Adsorption, membrane separation and catalytic oxidation are 
some of the most widely used technologies for the purification of water. It requires 
more porous adsorbent with flexible substrate, almost isoporous membrane with 
superior hydrophobic or hydrophilic properties and more fouling resilient 
membrane modules to improve the performance of these processes. However, 
the conventional fabrication methods are time consuming and often involve 
complicated steps. In contrast, 3D printing technologies have the ability to 
produce any complex structures with high resolution using various materials 
without the need of the manual assembly. Therefore, significant research attention 
has been drawn to explore the promising applications of 3D printing in the field of 
water purification. There are several challenges that 3D printing technologies still 
need to overcome to be applied in the field of water research. Limited resolution, 
long printing time and a small range of polymeric or ceramic printing materials are 
obstructing the widespread application of this technology in this field. Therefore, 
the main focus of this project is to explore the most suitable printing methods and 
materials for different water purification applications. It will also employ the 
printers to fabricate the prototypes to evaluate their performance. Therefore, this 
project is expected to bring a paradigm shift in the water purification applications 
to ensure freshwater for all.      

Jack Wang 
Jianguo.Wang@uts.edu.au 
 

FEIT A systematic strategy 
for turning bushfires to 
sustainable forest 
management and 
energy supply 

The massive bushfires sweeping across the country recently have shocked 
Australians in their size and ferociousness. Since the start of the 2019 fire season, 
over 10 million hectares has been burned, almost the size of England. In order to 
prevent severe bushfire in the future, we must take some action now. If wise and 
decisive enough, we should be able to successfully keep Australia from server 
bushfire, and turn the forest to be burned in fires to green energy and other useful 
resources, such as fertilizer and timber. Forest is a unique living resource for 
energy. It absorbs solar energy and carbon dioxide, turns them to a part of the 
forest. This increases the energy density in the forest, and at the same time also 
increase the hazardous situation for bushfire. Current types of hazard reduction 
include controlled burning, mechanical clearing like slashing undergrowth, or even 
reducing the ground fuel by hand. In many aspects, however, there is no different 
between managed fire and uncontrolled bushfire. Other types of hazard reduction 
mentioned above are costly and less productive. New technologies and system 
engineering makes it possible to achieve sustainable forest management and 
energy supply. The proposed Sustainable Forest Automatic Harvesting System 
(SFAHS) is designed to fully utilize forest resources and generate green energy. 
The system is monitored remotely and can handle dozens square kilometres 

mailto:Jianguo.Wang@uts.edu.au


forest automatically. Robotics and biofuel are the two core technologies employed 
in this research project. 

Jack Wang 
Jianguo.Wang@uts.edu.au 
 

FEIT Robust sensor fusion 
for pipe inspection and 
3D modelling 

Pipes condition inspection and 3D modelling is a challenging task considering 
variation of size, material, location and utilization of different pipes. For pipes 
buried underground it is also very difficult to locate them precisely. Based on the 
supervisor’s award winning research achievement on stepwise inertial navigation 
and well established algorithm for high density 3D modelling with RGBD sensor, 
this research project is to develop an applicable system with robust sensor fusion 
for pipe inspection and 3D modelling. A stepwise field robot will be developed to 
carry the sensor package moving through the pipes to be inspected. System 
integration and sensor fusion for navigation and mapping are the key components 
of the proposed project. 

Jack Wang 
Jianguo.Wang@uts.edu.au 
 

FEIT Precise 3D modelling of 
shell carving with 
images 

Egg shell carvings are very fine and artistic creation by folk artists with special 
talent and arduous work. Precise modeling the egg shell carvings make it possible 
to automatically reproduce them with different materials and size. It is a challenge 
to precisely model the egg shell carvings featured complex 3D figures on thin 
shell. Instead of attempting to get 3D measurements directly, a novel approach is 
investigated in this project to tackle the challenge, which can build precise 3D 
models by extracting information from a set of images. The contour and the 
symmetric axis of the egg shell is extracted from the images for building its 3D 
model. With special illumination, texture in the images representing the degree of 
opacity of the carved shell and its relative thickness as well. Then a precise 3D 
model of the carved shell can be built. A novel data format will be proposed to 
minimize the size and complexity of the 3D model data, resulting efficient and 
precise modelling. Detailed algorithm, procedure and examples will be developed 
to demonstrate the successes of the proposed approach. This methodology can 
also be applied to other applications with similar stipulation. 

Jack Wang 
Jianguo.Wang@uts.edu.au 
 

FEIT Discriminative sample 
consensus for reliable 
and efficient model 
estimation 

RANSAC (random sample consensus) is a benchmark algorithm for model fitting 
in the presence of outliers, particularly in computer vision such as visual 
odometry, structure form motion and image patching. However, it is neither 
reliable nor efficient enough for many applications where precision and time is 
critical, especially when outlier ratio is high. It has serious limitation in terms of 
model searching iteration termination, model fitting reliability and quality 
indication. Many algorithms have been developed as the variants of RANSAC for 
its improvement by addressing some of its limitations, but still there is a large 
room for further improvement. This research project aims to develop a novel 
model estimation paradigm, named as discriminative sample consensus (DISAC), 
for efficient and precise model estimation. It can significantly improve the quality 
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and reliability of model fitting and also reduce the time required for model 
estimation. 

Jahangir Hossain 
Jahangir.Hossain@uts.edu.au 
 
 

FEIT Cybersecure control for 
smart electricity grids 
with distributed 
generation 

Cyberattacks can interfere either directly or indirectly with monitoring and control 
in power systems, leading to cascading failures and blackouts. As the electricity 
grid becomes increasingly distributed and reliant on emerging telecommunication 
and control technologies (e.g. 5G wireless and narrowband internet of technology 
(IOT) networks), vulnerabilities to cyberattacks will increase, and more 
sophisticated approaches to intrusion detection and management will be required, 
e.g. approaches that can also differentiate between cyberattacks and other 
natural disruptions to normal operation. Due to growing concerns, the control 
system in the USA power grid will be upgraded in the near future to enable the 
detection of cyberattacks. This project aims to develop a novel cybersecure robust 
control theory for mitigating new threats and risks due to the interdependencies 
between communication and power networks in future power grids. In this project 
we will develop cyberattack detection algorithms based on a novel state-
estimation technique which has the ability to differentiate between a cyberattack 
and other disturbances in complex systems. Cybersecure wide-area observer-
based dynamic control strategies will be developed to ensure stable operation of 
the grid during cyberattacks. The intrusion detection and control strategies will be 
tested using a state-of-the-art hardware- in-the-loop (HIL) system. 

Jahangir Hossain 
Jahangir.Hossain@uts.edu.au 
 

FEIT 
 

Advanced energy 
management systems 
for microgrids with 
renewable generation 

The project aims to develop and commercialise an Advanced Microgrid (AM) 
Energy Management System (EMS) to enhance the energy efficiency of 
residential, commercial and industry buildings (RCIBs). It will allow the microgrid 
industry to integrate their existing products in AM with maximum returns. The 
intended outcome of the project is an AM with optimised energy scheduling and 
distribution, incorporating renewable energy sources and battery storage systems. 
The primary aims of this project are development of an smart EMS including a 
Microgrid controller, battery monitoring, energy forecasting and scheduling system 
for an advanced hybrid AC/DC Microgrid with integrated solar PV, multi-energy 
systems and energy storage system. Development of a novel robust control 
startegies that will improve grid reliability and resilience and allow operators to 
control power quality through a Low Voltage (LV) network connected with various 
power resources and loads. Implementation of the EMS in an advanced Microgrid 
in residential, commercial and industry buildings and investigation of the 
performance in real-time to ensure that the EMS operates effectively and reliably 
in grid-connected or island-mode, and transitions efficiently between these two 
modes. End-users will benefit from reduced energy costs, improved energy 
efficiency and reliability, with the added benefit of new and innovative clean 
energy technology. The research community will benefit from new knowledge that 
will underpin international improvements in energy efficiency. 
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Jahangir Hossain 
Jahangir.Hossain@uts.edu.au 
 

FEIT Hybrid control of virtual 
power plants with 
energy storage systems 

This project aims to address the problem of the flexible interconnection of 
renewable resources and energy storage systems in distribution systems that is 
capable of a black start and synchronous operation without a baseload station. 
This will be achieved by developing new models and robust control methodology 
leading to a new distributed generation integration technology. New knowledge 
will be generated in the science of the dynamics of interconnected systems. The 
outcomes will be new commercial generation and storage products, an informed 
policy to regulate distributed renewable generation, and job creation to support 
the new technology. Social benefits will be in precluding the need for large 
investment to replace ageing power plants 

Jahangir Hossain 
Jahangir.Hossain@uts.edu.au 
 
 

FEIT Management of plug-in 
electric vehicles’ 
adoption in commercial 
unbalanced distribution 
networks with high solar 
photovoltaic penetration 

The project aims to develop non-network solutions that optimise Electric Vehicle 
(EV) charging to facilitate more Photovoltaic (PV) in existing commercial 
unbalanced networks. This will be achieved by developing uncertainty models, 
advanced controllers and algorithms that allow emerging technologies: EVs and 
battery energy storage to work along with PV and the grid in a coordinated 
manner. Decentralized communication will also be developed in coordination with 
multiple PV-powered EV charging stations in the grid to enhance its controllability, 
reliability, resiliency and profitability. This project is expected to provide a useful 
study tool to enable more intermittent renewables and EVs in the future grid. The 
aims of this proposal are to develop a real-time forecasting model for EV charging 
and BES charging/discharging that includes the variability and uncertainty of load 
demand, PV generation and EV charging; new study tools to analyse the dynamic 
impacts of EV charging and PV intermittency on the power quality and voltage 
stability; a smart charging station that includes an advanced controller and new 
algorithms to mitigate the dynamic impacts of PV and EVs on the voltage stability 
and power quality; and an incentive scheme for EV charging and BES 
charging/discharging to encourage customers to invest in charging stations and 
BES units. This scheme will include a development of decentralized 
communication schemes for control of a multiple-EV charging stations system. 

John Zhou 
JunLiang.Zhou@uts.edu.au 

FEIT Fast detection of 
vehicle emissions using 
remote sensing 
technology 

This project aims to use remote sensing technology for the rapid and accurate 
measurement of vehicle emissions, which are the main cause of urban air 
pollution and related human health problems. Currently vehicle emission is widely 
monitored by fixed air quality monitoring stations which indirectly measure vehicle 
emissions. The student will work with a team of experts, to obtain extensive 
experience in the design of equipment, testing on roads, data analysis and project 
management.    

John Zhou 
JunLiang.Zhou@uts.edu.au 
 

FEIT Treatment and 
valorisation of landfill 
leachate 

Landfill is the most common practice of solid waste disposal and will remain so for 
the foreseeable future, due to increasing human population and rising living 
standards. The main environmental challenge with landfill practice is the 
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production of leachate which is highly complex in chemical composition and 
potentially very toxic to animals and plants. This project will develop a hybrid 
technology for the efficient treatment of leachate while converting solid residues to 
high value products. The student will work with an academic and industry 
supervisory team in site investigation, leachate treatment on site, and production 
of high value products. He/she will obtain extensive experience in sampling 
design, analytical skills, leachate treatment and valorisation, as well as project 
management.   

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Green supply chain 
framework development 
based on renewable 
hydrogen vector 

The conventional hydrogen production pathway is fossil fuel-based, involving 
fossil fuel reforming for synthesis gas generation. While hydrogen itself is clean 
and sustainable, its dependence on fossil fuels has been the key challenge 
hindering its consideration as an alternative energy source. In recent years 
however the projection of a possible renewable energy over-supply has created a 
new story for the hydrogen economy, which is based mainly on water splitting, 
using renewably sourced energy. The interests have gone even beyond the self-
security concerns and there is a growing interest in hydrogen export as a 
commodity which requires a full supply chain including production/generation, 
storage/carrier and conversion. The key advantage of hydrogen over other energy 
storage alternatives such as batteries is its potential for long-term, seasonal, 
storage at massive capacities. The lower heating value (LHV) of hydrogen is 120 
MJ/kg, compared to about 50 MJ/kg for methane and even less for petroleum 
products. Although the LHV of hydrogen is extremely favourable, it suffers from 
low volumetric density (e.g., 0.0823 kg/m3 at the ambient condition). Therefore, 
improving the volumetric density of hydrogen is a necessary step in facilitating 
optimal hydrogen supply chain development. This is achievable with several 
options including compression, liquefaction, physisorption, and chemisorption 
which will be rigorously studied in this project. The project is around Integrated 
multi-scale design of materials, process system, and the market for building green 
and viable hydrogen supply chain. The successful higher degree by research 
(HDR) students will work on multiscale modelling of renewable hydrogen 
production-storage-consumption systems from computational materials synthesis 
to optimal system design and integration with the renewable energy market.  
The potential students are expected to have a good background in one or more of 
molecular modelling, thermodynamics, and process systems engineering, with 
emphasis on theoretical optimisation.  

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Robustness analysis of 
energy networks 
against cascading 
failure 

Cascading failure of infrastructure networks incurs substantial economic and 
social consequences. As such, there are intensive research activities on 
improving infrastructure networks resilience. The robustness of the Australian 
national energy network has been also questioned on several occasions such as 
the Basslink failure in 2015 and South Australia blackout in 2016. The core aim of 

mailto:Kaveh.Khalilpour@uts.edu.au
mailto:Kaveh.Khalilpour@uts.edu.au


this project is to develop efficient methodologies for assessing the reliability of 
networks with consideration of dependent failures. The study will assess various 
case-studies including the Australian electricity and gas networks to identify the 
critical nodes which make these networks susceptible to failure (physical or cyber-
attack). Selection criteria: Background in network (graph) theory; Background in 
programming (preferably Matlab, or R, or Py); Ability to work with GIS data 

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Energy network 
planning and 
scheduling considering 
renewable energies, 
energy storage and 
uncertainties 

Motivated by the strong market uptake of PV and wind technologies, the energy 
network is in an irreversible journey toward decentralisation. The energy planning 
objectives in this context is moving to scenarios such as "100% renewables", "net-
zero emission", "net-negative emission" and "climate-neutral" networks. The key 
challenges are the added uncertainties including but not limited to energy supply 
(e.g. availability of wind/solar), demand at the prosumer era, new technology 
learning rates, carbon penalty, and the emergence of energy storage systems. 
The objective of this HDR project is to develop economic dispatch, unit-
commitment, and Optimal Power Flow (OPF) frameworks for planning and 
scheduling of community, state, or national level energy network infrastructures. 
The study can consider both long-term planning and short-term scheduling. The 
key case-study will be the Australian National Energy Market (NEM). Selection 
criteria: Background in mixed-integer optimisation (preferably GAMS or Gurobi); 
Background in network planning; Background in energy systems, markets, and 
policy 

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Circular Economy: 
Techno-economic 
analysis and life cycle 
assessment of CO2 
utilisation and green 
chemicals within 
the regional Australian 
and global economy 

The development of successful climate change mitigation policies requires 
rigorous socio-environmental and macroeconomic models. The goal of this study 
is to assess the impact of developing CO2 recycling industry (for the production of 
green chemicals) in the Australian and global economy, in terms of detrimental 
factors such as environmental impacts, employment, and GDP. The study will be 
based on the integration of life cycle analysis (LCA) and world socio-economic 
input-output analysis. The extended input-output analysis will enable measuring 
the intricate relationship of the sectors of an economic region, their respective 
environmental impact as well as their employment capabilities. Selection Criteria: 
Background in life cycle analysis; Background in linear programming; Background 
in econometrics and macroeconomics. 

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Virtualised cooperative 
peer-to-peer energy 
markets 
 

With the widespread emergence of microgrids, virtualised smart energy networks 
are being developed and new Energy Services Company (ESCO) business 
models are evolving with the role of power aggregator. These businesses can 
operate in either in centralised form or create virtual smart energy networks where 
small, medium and major energy prosumers could be able to sell/buy energy 
amongst themselves as well as with the involvement of centralised aggregators.  
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The goal of this study is to design advanced cooperative peer-to-peer market 
models with a focus on scheduling policies (optimal sell/buy/store decisions) for 
the cooperation of multiple microgrids in larger coalitions. The study will also 
investigate the role of various generation (PV, wind, Genset, etc.) and storage 
(battery, hydro, hydrogen, etc.) systems in virtual markets. Selection Criteria:  
Background in mixed-integer optimisation (preferably GAMS or Gurobi); 
Background in network analysis; Background in energy systems, markets, and 
policy. 

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Probabilistic demand 
and price forecasting 
with micro- and macro-
economic factors 

Often demand and price forecasting techniques are developed for short-term 
scheduling purposes with consideration of micro-economic inputs. However, in 
medium- and long-term planning macroeconomic parameters also play important 
roles. The goal of this project is to develop efficient probabilistic forecasting 
algorithms for medium- and short-term (energy) demand and price projection with 
consideration of macroeconomic parameters and mixed-frequency data. 
Applicants with prior knowledge (or motivation to master) in data analysis are 
welcome to apply. Selection Criteria: Background in data analysis, particularly 
predictive analytics; Background in econometrics 

Kaveh Khalilpour 
Kaveh.Khalilpour@uts.edu.au 
 

FEIT Tariff fairness: Optimal 
utility tariff design in the 
decentralised network 
context 

It is long known that the peak demand accounts for over-investment in the utility 
(e.g., electricity, gas, and water) network assets. This results in a high price of 
delivered utility which does not fairly differentiate between peak and non-peak 
users. Utility tariff is proven to be one of the best demand-side management 
(DSM) tools for shaping consumers’ behaviour. Still, the mainstream pricing 
models are inclining block and time-of-use tariffs and other mechanisms are less 
discussed or practised. The objective of this HDR research project is to utilise 
optimisation formulations and data analytics for evaluation of the impact of current 
tariffs in terms of fairness and justice for consumers. The main research query will 
be how to introduce tariff mechanisms which direct the peak-consumers 
behaviour toward taking more responsibility in their peak demand management. 
Such solutions not only can improve the resilience of the utility networks but also 
can contribute to social fairness by avoiding the transfer of the associated costs of 
peak demand to all users. Especial attention will be given to the case of 
decentralised electricity networks in the context of energy-justice nexus. Selection 
Criteria: Background in data analysis and optimisation; Background in network 
analysis; Background in energy systems, markets, and policy. 

Lei Gang 
Gang.Lei@uts.edu.au 
 

FEIT 
 

Advanced electrical 
drive systems for 
electric vehicles 

This project will investigate advanced electrical drive systems based on in-wheel 
motors for four-wheel-drive electric drive systems. Distributed control based on 
the application of AI will be investigated as well. 

Lei Gang 
Gang.Lei@uts.edu.au 

FEIT Advanced 
multidisciplinary design 

The shortage of freshwater is considered a very critical global challenge in the 
modern era. Desalination mainly by reverse osmosis (RO) is an attractive process 
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 optimisation methods 
for electromagnetic 
devices 

as a means to address this issue, but is still quite costly especially for poor and 
remote (off-grid) communities that have cost and technical limitations. In recent 
years, solar-thermal water evaporation (STWE) has shown promise in providing 
clean water using renewable energy. However, SWTE still suffers from low water 
productivity due to low efficiency of solar absorber and thermal losses, and salt 
generation at the absorber surface affecting the long-term process stability. Thus, 
prospects for sustainable and enhanced commercial applications of solar water 
evaporation for desalination are restricted by distinctive limitations on solar 
absorber, thermal management, and process efficiency. The main objective of this 
project is to leapfrog current solar water evaporation technologies and achieve 
breakthroughs in solar absorber design and configuration towards high fresh 
water production efficiency and long-term stable operation. The approaches will 
include thermal management via heat localisation, designing an isolated 
absorber/water design, and fabrication of anti-salt crystallisation slippery surface. 
The intended work will involve material development, process optimisation and 
thermal management strategies to enhance the overall water production, while 
minimising heat losses and salt crystallisation. SWTE technology is projected to 
be of benefit to inland/poor communities that has a lot of sunshine but low in clean 
water resource. This project is expected to generate new fundamental knowledge 
and additional skills on utilising solar energy for the production of clean water. 

Leonard Tijing 
Leonard.Tijing@uts.edu.au 
 

FEIT Overcoming 
performance limiting 
parameters of solar-
thermal water 
evaporation for clean 
water production 

The shortage of freshwater is considered a very critical global challenge in the 
modern era. Desalination mainly by reverse osmosis (RO) is an attractive process 
as a means to address this issue, but is still quite costly especially for poor and 
remote (off-grid) communities that have cost and technical limitations. In recent 
years, solar-thermal water evaporation (STWE) has shown promise in providing 
clean water using renewable energy. However, SWTE still suffers from low water 
productivity due to low efficiency of solar absorber and thermal losses, and salt 
generation at the absorber surface affecting the long-term process stability. Thus, 
prospects for sustainable and enhanced commercial applications of solar water 
evaporation for desalination are restricted by distinctive limitations on solar 
absorber, thermal management, and process efficiency. The main objective of this 
project is to leapfrog current solar water evaporation technologies and achieve 
breakthroughs in solar absorber design and configuration towards high fresh 
water production efficiency and long-term stable operation. The approaches will 
include thermal management via heat localisation, designing an isolated 
absorber/water design, and fabrication of anti-salt crystallisation slippery surface. 
The intended work will involve material development, process optimisation and 
thermal management strategies to enhance the overall water production, while 
minimising heat losses and salt crystallisation. SWTE technology is projected to 
be of benefit to inland/poor communities that has a lot of sunshine but low in clean 
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water resource. This project is expected to generate new fundamental knowledge 
and additional skills on utilising solar energy for the production of clean water. 

Leonard Tijing 
Leonard.Tijing@uts.edu.au 
 

FEIT Exploring solar-induced 
photothermal 3D-
printed nanocomposite 
membrane-based 
sustainable water 
purification 

 

This project will develop a solar-powered membrane desalination process using a 
novel photothermal 3D printed nanocomposite membranes towards sustainable 
water purification. Minimizing the energy consumption of current water production 
technologies is especially important due to the excessive strain on water and 
energy supplies (water-energy nexus). Our present study addresses this 
challenge by utilizing membrane distillation (MD) technology that has uniquely-
designed photothermal nanocomposite membranes that is heated by solar 
energy. The project will concentrate on solar MD process optimisation (best 
photothermal effect) and on developing a breakthrough membrane that is based 
on the combination of electrospinning technique (nanotechnology) and 3D printing 
with photothermal effect, which is expected to offer more sustainable and stable 
membrane distillation operation with high flux while maintaining high salt rejection 
(high water quality). 

Luong Ngoc Nguyen 
LuongNgoc.Nguyen@uts.edu.au 
 
 

FEIT 
 

Breakthrough in 
understanding how 
methanogens react to 
micropollutants 

Anaerobic digestion (AD) is a process wherein microorganisms break down 
organic materials into biogas and biosolids. In most WWTPs, AD is well-
established process where it is used to stabilise wastewater sludge. Recently, the 
demand for AD has increased considerably due to its relatively low operation cost 
and its renewable by-products (i.e., biogas as renewable fuel and biosolids as 
fertilizer or soil conditioner). However, the presence of micropollutants may pose a 
hindrance to this process. Micropollutants include but not limited to 
pharmaceuticals and personal care products, pesticides, industrial chemicals and 
hormones. These chemicals are ubiquitous in sewage and thus in anaerobic 
digester because of incomplete removal by WWTP processes. Since 
methanogens are low growth rate and sensitive microorganisms, the presence of 
micropollutant may cause perturbations to their function and resilience. As a 
result, the AD suffers periodically unstable. Thus, the ability to evaluate and 
manage the impacts of micropollutants on microbial community is essential for 
successful implementation of AD technology. Moreover, anaerobic co-metabolic 
pathways may produce more potent pollutants, which have serious implications 
on the toxicity and limit the application of biosolids (land application). Yet, little 
attention has been paid to the analysis of degradation by-products due to the 
limited of analytical instruments. The students involved in this project will develop 
series of laboratory-scale AD to investigate the effect of micropollutant 
concentrations on microbial community and thus functionality of AD. They will be 
able to work with state-of-art analytical instruments (e.g. Ultra Fast Liquid 
Chromatography and IIIuminaHiSeq and MiSeq). The success of this project will 
place background and suggestions for further research. 
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Michael Seo 
MichaelDongHan.Seo@uts.edu.au 
 

FEIT Clean energy and 
fertilizer generation 
from our toilet 

Alternative energy resource to non-renewable fossil fuel, recently, hydrogen 
attracted significant attention as hydrogen is a renewable, provide high calorific 
value after combustion and leaves safe by product water, unlike fossil fuels which 
generate CO2. Though hydrogen, in its gaseous form, is a significant explosive 
hazard and its low density enforces transportation of hydrogen in liquified or 
compressed gas form which is costly and challenging. Therefore, to enable 
hydrogen’s promise, we require an alternative, safe carrier of hydrogen. Currently, 
ammonia is proposed as a best solution. As it is safe and stores high number of 
hydrogen atoms in its molecular form. However, conventional ammonia 
production process consumes significant energy as it requires high temperatures 
(<500oC) and pressure (<200 bars) to make stable nitrogen molecule to be 
reactive, known as “Haber Bosch process”. Therefore, efficient ammonia 
production has been a significant challenge and is essential for the future of 
hydrogen. In this project, utilizing the fact that natural human urine can naturally 
evolve to generate ammonia by hydrolysis reaction, we aim to extract high purity 
ammonia from the human urine for energy generation and will investigate & 
develop effective catalyst to break down the ammonia into hydrogen form. 
Furthermore, extracted urine will be utilized to generate fertilizers using 
membrane-based processes such as forward osmosis to recover remaining value 
from the urine. UTS is a perfect place to execute such vision as buildings in FEIT 
already have separate urine collection points and have past track record in urine 
utilization for fertilizer application. 

Michael Seo 
MichaelDongHan.Seo@uts.edu.au 
 

FEIT Next generation 2D 
material-based 
nanocomposite 
membrane 
development via inkjet 
printing for chemical 
solvent and waste 
separation/recovery 

 

We are living in a world with diverse range of chemicals, pharmaceuticals and 
organics which produces many contaminants/products which require separation. 
Complex chemical separation often involves multistage steps and leads to high 
recovery cost. Moreover, when the chemical is harsh in nature, this creates 
significant challenges for current membranes and separation systems. Such 
challenges arise due to our conventional membranes used in water purification 
and solvent separation, which are polymeric (unstable in the presence of harsh 
chemicals) synthesized via chemical synthesis route. Though chemical synthesis 
route guarantees scalability it often lacks precise control of the membrane’s 
properties such as pore size, pore size uniformity, thickness etc and generate 
large volume of chemical wastes. Moreover, most membranes face permeability 
vs selectivity dilemma which leads to high energy consumption in separation 
when rejecting small chemicals or molecules. Owing to such problems, in this 
project, student will develop advanced nanocomposite membrane using 
chemically inert, 2D materials with uniform and well-defined nanochannels/pores 
to overcome membrane instability and permeability selectivity dilemma in 
conventional polymeric membranes. Moreover, 2D material’s properties 
(nanochannels/nanopores) will be controlled via plasma assisted functionalization 
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process. Importantly, advanced membrane will be synthesized by an inkjet 
printing process which is a next generation membrane synthesis technology. 
Inkjet printing process offers scalability, and precise control of membrane 
properties without creating much chemical wastes. Furthermore, inkjet printing 
process can be automated which can bring 4th industrial revolution in membrane 
synthesis. Through the project student will contribute to development of next 
generation technologies in water/chemical solvent separation. 

Peter Ralph  
Peter.Ralph@uts.edu.au 
 

Science Remote biodiesel 
production using carbon 
capture 

Remote industries face a unique set of challenges and require a high degree of 
self sufficiency. Some of these include issues in dealing with waste, and energy 
generation, while ideally keeping the carbon footprint down. Current systems 
include energy generation on site using fossil fuels, and transporting waste. Algae 
represent an area these various issues could be combined to create a solution on 
site. This project will seek to find novel solutions to remote areas. The aims are: 1. 
Determine the tolerance of algae to conditions found in remote Australia, including 
using industrial flue gas. This includes finding an optimal algae (or consortium), 
that has high lipid content, can tolerate high environmental fluctuations, and grow 
on wastewater and use industrial flue gas with all the accompanying 
contaminants. 2. Develop a novel process that is easily deployed in remote 
locations. This includes selection of bioreactor and harvesting technology that can 
be installed and run cheaply, while not needing a lot of operator 
handling/maintenance. It would also determine optimal final usage of algae to 
generate electricity and offset current fossil fuel energy sources. 3. Perform a 
techno-economic assessment to assess the viability of such solutions against a 
range of possible future risks (including high/low carbon price, oil demand 
fluctuations, etc). Ideal candidate would have a background in engineering, 
possibly chemistry accepted. 

Peter Ralph 
Peter.Ralph@uts.edu.au 
 

Science Microalgae as a 
sustainable source for 
edible oil production 

The global demand for edible oil is currently met by oil derived from terrestrial 
plants. There is an urgent need for an alternative source, especially to replace 
palm oil. In this project, we propose microalgae as a sustainable platform for 
producing triacyl glycerides (TAG) with elevated palmitic acid content. C3 has 
been developing methodology for the screening and extraction of a range of food 
components including TAGs. Along with screening more than 100 cultures 
maintained in the C3 collection, we aim to perform bioprospecting from selected 
sites to identify elite strains with elevated palmitic acid (16:0) content. We will 
perform experiments enhance yields through optimised growth and culture 
conditions as well as stress studies. Research will also focus on downstream 
processing of biomass to identify industrially viable techniques for cell rupturing, 
extraction of TAGs, refining protocols to obtain palmitic acid. The project will suit a 
chemistry graduate/honours student with experience in laboratory extractions, 
reactions and chemical analysis. You will have the opportunity to gain expertise in 
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microalgal growth and processing, biotechnology, biochemistry; to learn and 
handle state of the art chromatography and spectroscopy instruments and 
potential interaction with industry. 

Ricardo Aguilera Echeverria 
Ricardo.Aguilera@uts.edu.au 

FEIT Coordination and 
control of multiple 
microgrids under 
unreliable 
communication network 

Microgrids (MGs) can play an important role as the solution to the challenge of 
meeting the ever increasing demand of renewable energy. Since several 
microgrids are expected to operate together to achieve common goals, it is 
important to develop advanced coordination and control strategies to govern 
multiple microgrids. 
However, as the foundation of those control schemes, the communication network 
may not always be reliable, which could deteriorate system performance, or even 
lead to system collapse. In order to address this problem, this project aims to 
propose advanced robust real-time coordination and control strategies for multiple 
microgirds that can operate over unreliable communication networks. 

Ricardo Aguilera Echeverria 
Ricardo.Aguilera@uts.edu.au 
 

FEIT AI-based real-time 
coordination system for 
power conversion 
systems 

Power converters are widely used to interface renewable energy sources into de 
electricity grid. Moreover, they can distribute the power flow in microgrids and are 
the main enabling technology in electric vehicle chargers, among other 
applications. To enhance their performance, several optimal control strategies has 
been proposed. They can increase the dynamic performance when transferring 
power and increase the efficiency by reducing power losses. However, to achieve 
these goals the optimal controllers need to be adjusted depending on the 
operational point rather than using fixed settings. In this research, the use of 
artificial intelligence (AI) will be studied in order to develop real-time coordinators 
for power converters. Thus, the AI-based coordinators can keep power converters 
operating at the best performance level. 

Roc Shi 
Xunpeng.Shi@uts.edu.au  

ISF Energy transition, 
climate change and 
sustainable 
development 

Mitigating climate change impact has become a global policy priority. Without 
limiting the economic growth, the relations between economic growth and energy 
use should decouple, that is, achieve sustainable development. The energy 
transition is one of the policy change that can make sustainable development. 
Australia, although it has significant potential in clean energy resources, is 
currently dependent primarily on fossil fuels, and thus a much-needed energy 
transition is challenging for Australia. This study will examine the relationship from 
policy and economics perspectives. Candidates are expected to explore the 
relationship between at least two of three key issues. While the project focuses on 
policy and economics perspectives, the candidate could come from a broad 
background. Interested candidates should discuss with Dr. Shi 
(xunpeng.shi@uts.edu.au) before their applications.   Dr. Shi has been worked in 
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the energy sector for more than 20 years in the industry, government, research 
institute, and international organization. He has work experience in Australia, 
Brunei, China, Indonesia and Singapore and has undertaken assignments in 
numerous other countries. He has advised international organizations, including 
ADB, Economic Research Institute for ASEAN and East Asia (ERIA), the 
International Group of LNG Importers (GIIGNL), and UN ESCAP.  His areas of 
expertise include environmental and energy economics, sustainable development, 
and the Chinese economy, with regional focuses on Australia, ASEAN, and 
Northeast Asia. He obtained his Ph.D. in economics from the Australian National 
University. 

Saidul Islam 
MohammadSaidul.Islam@uts.edu.au 
 

FEIT Encapsulated phase 
change materials: A 
future technique for 
thermal performance 
and energy storage 

This project aims to develop a numerical model for encapsulated phase change 
materials (EPCM) in porous medium. The main target is to analyse the thermal 
performance of the system and store the energy. The technique will improve the 
thermal performance of vehicle battery. For more information's about PCM please 
read the article below; 
https://www.sciencedirect.com/science/article/pii/S1364032112003711 

T M Indra Mahlia 
TMIndra.Mahlia@uts.edu.au  

FEIT Photovoltaic assisted 
induction heating 
reactor for biodiesel 
production 

One of the major problems with biodiesel production is its production cost, which 
is usually higher than for fossil diesel and therefore in many cases, it still requires 
subsidies to be viable. This project will develop the most efficient way to produce 
biodiesel from the local feedstock. The innovative aspect of this project is the 
development of an induction heating reactor for producing biodiesel using solar 
photovoltaic (PV). Ultimately, the process can be connected to an 
individual/independent PV panel or to a grid. Induction heating is a process of 
heating an electrically conducting object by electromagnetic induction, through 
heat generated in the object by eddy currents. To produce the induction heating to 
be efficient and practical, the specific relationship between the frequency of an 
electromagnetic field that produces an eddy-current, and the properties of the 
material used, must be satisfied. An important feature of the induction heating 
process is that the heat is generated in the object (susceptor materials) itself, 
instead of by an external heat source via conduction heat transfer. Thus, crude oil 
can be heated by the susceptor materials with very minimum energy loss. The 
induction heater used will be high-frequency direct current generated using solar 
PV. The current then passing through DC/DC converter to a copper coil to 
generate eddy current on the caged iron metal inside reactor then the heat 
transferred to crude oil in the process of degumming, esterification, and 
transesterification. The project will explore the new method of biodiesel production 
processes which is faster and more economical than conventional methods such 
as hot plate and microwave. 
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Yam Siwakoti 
Yam.Siwakoti@uts.edu.au  

FEIT Design and 
development of ultra-
efficient and high-
power-density power 
converter 

Recently, with the continuous development of industrial electronics technologies, 
small-size and high-power density became a development trend in power 
converter design. However, this put a challenges and represent an open research 
opportunities for what concerns in their design, comparison, modeling, power loss 
analysis, and control strategy. On the other hand, the stability of a system is 
based upon the dynamic characteristic of the power converter. So, interactions 
among multiple power converters for example in micro-grids can lead to dynamic 
instability, which may give rise to not trivial stability issues. Considering the above 
aspect in the development of an advanced power converter for various 
applications (Renewable Energy, Space, Avionics, Medical, and Defence) this 
project seeks suitable candidate (Masters or PhD) to explore different possibilities, 
design real prototype, hardware-in-the-loop test, measurements and analysis. The 
project aim to use wide band-gap semiconductor devices (SiC or GaN) for the 
high power density converter design with better thermal management, 
electromagnetic interference, and reliability etc. The project aims to utilise 
equipment and lab facilities available at UTS Botany Techlab, especially, the 
newly arrived equipment such as EMC chamber, OPAL-RT, Grid Simulator etc. 
will be utilised in a full scale. 

Zhenguo Huang 
Zhenguo.Huang@uts.edu.au 

FEIT Novel hydrogen storage 
materials 

This project is suitable for candidates with knowledge and synthetic experience in 
wet chemistry and materials chemistry. Two top-up scholarships are available for 
high-achieving and committed domestic PhD candidates. Hydrogen has been 
championed as a possible medium to mediate the energy output from abundant 
but intermittent renewable energy resources such as wind and solar. But the 
conventional way of storing hydrogen involving energy-intensive processes such 
as compression and liquefaction. Materials-based hydrogen storage features high 
hydrogen capacity, improved safety, and easy handling under ambient conditions. 
Building on recent success in the synthesis of strategically important hydrogen 
storage compounds, the project strives to overcome hydrogen storage and 
delivery issues by developing novel hydrogen storage materials with high 
hydrogen capacity, high stability, controllable hydrogen release, and cost-effective 
regeneration.  
 
There are two PhD research topics in this project: 
1) Synthesis of new boron-carbon-nitrogen containing hydrogen-rich molecules 
2) New heterogeneous catalysts to enhance hydrogen uptake and release by 

liquid-organic hydrogen carriers  

Zhu Forest 
Xi.Zhu@uts.edu.au  

FEIT Green electronics - 
energy harvesting 

Radio frequency energy harvesting (RFEH) is an energy conversion technique 
employed for converting energy from the electromagnetic (EM) field into the 
electrical domain (i.e., into voltages and currents). In particular, RFEH is a very 
appealing solution for use in Internet-of-Things (IoTs) as it allows low-power 
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sensors and systems to be wirelessly powered in various application scenarios. 
Extracting energy from RF sources sets a challenging task to designers and 
researchers as they find themselves at the interface between the electromagnetic 
fields and the electronic circuitry. Therefore, knowledge from both domains is 
required in order to design a high-performance RF energy harvester. In this 
project, the fundamental limitations, trade-offs, and challenges of RF energy 
harvesting will be fully investigated both on system and circuit levels. Several 
design techniques, such as passive voltage boosting and impedance matching, 
will be studied. In particular, the novel circuit design techniques will be proposed 
to tackle the specific issues related to rectifier design, including non-linear 
impedance and performance with respect to frequency, aspect ratio, threshold 
voltage, loading conditions, and input power variation. Finally, a fully-integrated 
antenna-rectifier interface integrated circuit will be designed and implemented in 
advanced silicon-based semiconductor technologies.   

 


