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PROJECTS

· Low energy chilled beam cooling in commercial buildings
This project is a modelling based project using a software package to investigate the use of low energy cooling at night to reduce daytime cooling needs and water usage in large commercial air conditioning systems.
· Measuring the flow distribution through a thermal storage tank with spheres for use with low energy heating and cooling technology
This is an experimental based project.
· Measuring the thermal performance of different roofing systems to develop high resistance roofing systems
This is an experimental based project which includes heat transfer modelling using ANSYS. (Co supervised with Elizabeth Smith)
· CFD modelling of aquaculture ponds to optimise the flow of nutrients OR CFD modelling of pump flow in lakes to prevent blue green algae
(Co supervised with Brian Kirke and Elizabeth Smith)


PROFESSOR PETER MAJEWSKI
Associate Head: Research 
AME -- Advanced Manufacturing and Mechanical Engineering 
M1-04B 
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PROJECTS

Surface Engineering of Particles via Aerosol Spraying (with Dr Romeo Marian)
Background:
The surface modification of flat and shaped solid surfaces is of major significance for the processing and applications of functionalized surfaces. The deposition of functional molecules on the surface of a material plays a major role in the engineering of materials surfaces. Besides techniques such as chemical vapor deposition and wet-chemical methods, the deposition of surface molecules via aerosol spraying is of great interest due the low demand in chemicals, easy handling, and potential for on-site applications. 

Aim and Outcomes:
· Design and development of a spry-gun for the aerosol spraying of self-assembled monolayers.
· Testing the efficiency of the device using conventional surfaces and surface molecules.

Methodology:
The project contains the following steps:
· CAD design of a spry-gun for the simultaneous aerosol spraying of water and surface molecules out of separated containers.
· Fabrication of the designed spry-gun.
· Testing of it functionality and obtained surfaces.


Sustainable Nanomanufacturing – Gold and Silver Nanoparticles(with Dr Ke Xing)
Sustainable Nanomanufacturing – Carbon Nanotubes(with Dr Ke Xing)
Sustainable Nanomanufacturing – Iron Oxide Nanoparticles (with Dr Ke Xing)
Background:
Sustainable Nanomanufacturing in terms of economic and environmental (e.g. carbon neutral) sustainability is of increasing socio-economic significance. The broad acceptance of nanotechnology for numerous applications will strongly depend on whether it will provide a significant economic and environmental benefit to the industry and societies. If this is not the case nanotechnology products will only be able to occupy niche markets and the expected significant contribution of nanotechnology products to the global market (U$ 1 trillion in 2015) remains a dream. Therefore, a comprehensive study of the socio-economic sustainability of nanotechnology products is important for setting benchmarks for nanotechnology products such as carbon nanotubes (CNT), gold and silver nanoparticles, as well as semiconducting quantum dots. These nanomaterials are considered to be of major significance for various innovative technologies, such as nano and microelectronic devices, electronic nano-contacts, medical diagnostic using CT, water filtration and desalination, disinfection and anti-staining of tissues and surfaces, quantum dot lasers and communication devices, etc. and considerable amounts of these nanomaterials are already produced worldwide.
At present, a number of techniques have been developed for making different types of nanotechnological materials/products, such as using vapour phase deposition, soft lithography, etching, etc. Nevertheless, nanoparticle production is still at a laboratory scale. According to a 2003 report of the Royal Society (UK), it is estimated that currently (2005-2010) altogether less than 3000 tonne of nanomaterials are produced each year for various applications. But, it also forecasts that the increase of nano-particle production could be at least tenfold in the next decade. For it to happen, however, a number of technical and operational issues need to be well addressed before making nano-manufacturing reach an industry scale:
 
Different nanoparticle production methods have their advantages and disadvantages. However, which one is more viable for an industrial-scale nanomanufactuirng depends not only on the technical superiority exhibited in laboratory experiments, but also on operational and sustainability features associated with the production methods. The efficiency (e.g. production cycle time and productivity) and costs (e.g. material and operational costs) of different nanomanufacturing alternatives should be considered in the study. Also, all use of materials, resources and energy as well as all emissions from the processes in the life cycle need to be aggregated and interpreted in terms of their impacts on the environment and health, e.g. their contribution to global warming, acidification.
 
Aim and Outcomes:
· Obtaining new knowledge about the economic and ecologic sustainablility of current methods of manufacturing of gold and silver nanoparticles.
· Evaluating the economic and ecologic sustainability of the manufacturing methods for gold and silver nanoparticles based on productivity, life-cycle cost, and environmental impact measurements.
· Ranking the manufacturing methods with respect to economic and ecologic sustainability.

Methodology:
A proposition here is to use Eco-efficiency as a key indicator and Life-cycle Assessment, Input-Output Analysis, and Simulation as main research tools to evaluate the sustainability (environmental and economic) of nanotechnologies for gold and silver nanoparticle manufacturing applied at the industry level.


Functionalised Nanomaterials for Water Treatment I– Desalination
Background:
Shrinking fresh water resources, increasing salinity of bore water, especially in arid areas of the world, and increasing demand in potable, drinking, and irrigation water requires the utilization of sea, brackish, and saline bore water for fresh water supply. The conventional industrial way to desalinate water is reverse osmosis (RO), which is widely used especially in arid costal areas, such as Arabia and the USA, as well as on ships. Although RO has proven to be a robust method for desalination of water, its major drawback is its high demand in electric energy and the related high costs as well as biofouling of the membranes. This fact requires either a relevant infrastructure of electric energy or additional equipment for local supply of electric energy, which both is not always provided especially in remote and/or under developed areas as well as disaster areas. In addition, RO transforms saline water into a salt free fraction (50%) and a high saline fraction (50%), which has to be disposed. RO of brackish water in remote and rural areas not only of Australia would, therefore, vast a considerable fraction of the limited water resources.
Therefore, a simple ‘coffee filter’-like desalination method without the need of electric energy is highly desired and would significantly facilitate the utilization of sea, brackish, and saline bore water for the supply of potable, drinking, and irrigation water. Another important aspect, especially for under developed and disaster areas, of such a “low-tech” method is that the actual desalination treatment can be performed by a non trained person.

Aim:
The aim of the R&D project is the testing and optimisation of a novel water treatment methods using surface engineered silica particles (SES) in a flow through filter design for the removal of salt from brackish water and the determination of related parameters, such as salinity of the effluent as a function of the flow rate, amount of SES employed, and pH of the water.

Tasks:
In the frame of the project, filters of different designs will be constructed and employed for desalination trials. The source water and resulting effluent will be characterized with respect to pH, conductivity, and chlorine content. The results will provide the base for defining the optimum design of a desalination filter and calculating the efficiency of the method as well as cost over performance data considering optimized costs for the fabrication of SES.

Literature:

1]	http://en.wikipedia.org/wiki/Reverse_osmosis
2]	http://en.wikipedia.org/wiki/Ion_exchange
3]	P. Majewski, Interaction of functionalised surfaces on silica with dissolved metal cations in aqueous solutions, Internat. J. Mater. Res., 97 (2006), 784-788.
4]	P. Majewski, Removal of Organic Matter in Water by Functionalised Self-Assembled Monolayers on Silica, Separation & Purification Technol, 57 (2007), 283-288.
5]	P. Majewski, C. P. Chan, Water Purification by Self-Assembled Monolayers on Silica Particles, Int. J. Nanotech., 5 (2007), 291-298.
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PROJECTS

1. Development of an innovative micromixer for DNA hybridisation process improvement
1. Magnetic nanoparticle fabrication for targeted drug delivery applications
1. Development of a quantitative product assemblability evaluation methodology
1. Laser based microjoining process development
1. Laser based microdrilling process development


DR JUN MA
Position: Lecturer 
Area: AME -- Advanced Manufacturing and Mechanical Engineering 
Room Number: J2-07 
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Fax: 830 23380
Voicemail: No 
Email: jun.ma@unisa.edu.au 


PROJECTS

· The development of fracture mechanisms of polymer nanocomposites
Polymer nanocomposites have demonstrated unique properties in comparison with their peer composites, but the fracture mechanisms of these nanocomposites have not been reported to-date.  The development of the mechanisms will provide guidance to structural material design, manufacturing and application.   Based upon the novel nanocomposites developed in topic 2, new fracture mechanisms will be explored using microscopic investigation of Transmission Electron Microscopy and Atomic Force Microscopy.  High citation work will be produced.
· The development of super-toughened epoxies using a novel nanomaterial
Epoxy resins are of great importance in many industries. Until now, attempts to develop epoxies with superior resistance to the growth of cracks, a perennial problem, have had limited success. Through experiment and theoretical advances, we will develop a novel methodology to produce a new, super-toughened epoxy; central to this technology will be a dispersed-phase, tailor-made nanomaterial. 
· The development of advanced adhesives based upon nano-additives
Polymeric adhesives are essential to Automobile industry.  Until now, attempts to develop high performance adhesives have been focused on the use of microscale fillers, which are not efficient for thin film adhesives (1-100µm) due to the particle dimension.  This project will develop novel thermoset adhesives with outstanding adhesive properties and excellent weather durability, by taking advantage of the size-induced effect of the filler; central to this technology will be the utilisation of three new materials: polyurea, nanosilica and nanorubber.


DR ROMEO MARIAN
Program Director 
AME -- Advanced Manufacturing and Mechanical Engineering 
J2-09 
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PROJECTS
1. Liquid atomisation – Based on the technical solution presented in the patent RO107207 and extensive personal research; 
· Potential Scientific contribution leading to a PhD: development of a mathematical model of size of droplets depending on geometry of the nozzle, balance of pressures, viscosity and volatility of the fluid – (CFD analysis +practical implementation and validation);
· Potential areas of further development: hybridisation of pressured-gas atomisation with alternative sources of energy – electrostatic, sonic, laser;
· Potential technical applications – dispensing of nano-materials suspensions,  combustion of liquid fuels in unconventional applications, atomisation for difficult/impossible to spray fluids, crop spraying, medicine dispensing, etc. Extension of atomisation applications in areas where it is not available to today’s technologies.

1. Control strategy for parallel robots – Based on the work done in a Final Year project in 2007;
· Potential scientific contribution leading to a PhD: development and implementation of a novel mathematical model and control strategy to an extremely promising class of robots, so far grossly underutilised (mathematical modelling, development of control strategy, simulation, then practical implementation and validation).
· Potential technical applications – development of a new class of machines available to industry (very high payload and precision), so far considered just oddities except in some very high end application.  

1. Combustion of low-grade and waste liquid fuels – Based on extensive and promising personal research; 
· Potential Scientific contribution leading to a PhD: development of a robust technology to recover the energy in low-grade fuels and waste products (e.g. used motor oils), taking into account the requirements for a clean combustion and recovery of any dangerous and harmful products – contributions to fluid mechanics, heat exchange, combustion (development + practical implementation and validation);
· Potential technical applications: possibility to upgrade any petroleum product from a low-grade and dangerous waste into a useful source of energy without any additional expenditure.

1. Underwater propulsion system
· Potential Scientific contribution leading to a PhD: development of a novel propulsion system able to reduce or eliminate cavitation and associated issues, increase efficiency and reduce noise (CFD studies + practical implementation and validation);
· Potential areas of further development: hybridisation of the system and classical propellers with the Coanda effect, study and control of boundary layer;
· Potential technical applications: any vessel above or below water surface.
· 
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PROPOSED PROJECTS
· Dust monitoring and suppression
Using lab based equipment to determine and test different mixtures and products for suppressing dust in animal bedding material (Chris Saunders)
· Final Year Project - Testing equipment and products

· Remote temperature sensing of live piglets
Infra-red skin temperature measurement for pin pointing cold individual piglets in a farrowing environment
· Vocational project leading to Final year Project - Review of possible technology and conceptual ideas, followed by design, build and test if review successful (with Chris Saunders and Thomas Banhazi)

· Whole building (large scale) monitoring of dust in animal buildings to continuously monitor and control dust levels, reducing overall dust concentrations.
· Vocational project leading to Final year Project - Review of possible technology and conceptual ideas, followed by design, build and test if review successful (with Chris Saunders and Thomas Banhazi)

· Spray nozzle delivery evaluation using MatLab image processing – Determine the delivery rate, distribution and evenness of spray pattern: Final Year Project - Image analysis using Matlab with small amounts of testing (with Dr. Sang-Heon Lee)

· Field Robots – Feasibility studies (with Dr. Sang-Heon Lee). Areas of work:
· Drive mechanism & mobility for different environments
· Power source and charging, battery life vs charging time
· Sensor required, vision, motion, ultrasonic, laser, chemical etc
· Guidance and recognition, positioning and collision avoidance
Possible projects:
· Scouting robot for quality pasture detection - FYP
· Cleaning robots for animal housing - FYP
· Sniffing robots for high Co2 sensing - FYP
· Weed detection robot for field crops - FYP 
· Master Slave communications and operations for Agricultural tractors FYP

· Animal measurement using laser profile measurement – continue from previous students work to determine the size and weight of animals: Using Matlab programming to drive laser, collect data and output results (with Dr Chris Saunders / Dr Sang-Heon Lee) 
· One way gate for controlling the flow of pigs in and out of the feeding area in an intensive livestock house: Mechanical design with prototype development and testing (with Dr Chris Saunders /Dr Thomas Banhazi)
· Crop guidance and sensing combining a crop guidance camera and a crop biomass sensor to determine crop growth stage and vigour: Testing to determine if crop biomass can be measure accurately along the crop row and then used to subtract from an overall field coverage value to determine the population density of weeds (With Dr Chris Saunders / Dr Jack Desbiolles)
· Weed seed separation from harvest chaff to reduce weed seed bank numbers: Lab testing to determine air velocities and sieving action required to separate weed seeds from the rest of the chaff, so that they can be collected and destroyed (With Dr Chris Saunders / Dr Jack Desbiolles)


· Tea Mechanisation Projects – Will be re-applying for Seed funding for these projects(with Dr Chris Saunders)
· FYP or VP - Cheap, light weight easy to use pruners for tea bushes
· FYP or VP - Simple yet accurate fertilizer applicators for tea plantations
· FYP or VP - Easy to use and light weight single plant irrigators for the tea plantations
· FYP or VP - Light easy to use diggers and planters for tea plantations

· Design of a banana trunk collection and delivery device for fibre veneering plant (with Dr Chris Saunders): Concept design and investigation in to fast efficient methods of collecting and delivering trunks to the processing plant without tangling and blocking on the conveyor


DR SANG-HEON LEE
Program Director 
AME -- Advanced Manufacturing and Mechanical Engineering 
J2-14 
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PROPOSED PROJECTS

· Development of machine vision system for the crop harvesting robot (MatLab programming involved)
· Development of Machine vision system to monitor animal behaviour (With Chris Saunders)
· Development of an image processing strategy to estimate the weight of pigs (with Chris Saunders/Thomas Banhazi)
· Development of educational robot manufacturing cell 
· Development of robot manufacturing cell with integration of machine vision systems
· Development of supply chain scheduling scheme using discrete-event systems (mathematics)
· Development of walking mechanism for a walking robot.
· Development of intelligent swarm robot to be used in security surveillance



DR SEV NAGALINGAM
Program Director 
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M1-01 
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Phone: 830 23635
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PROPOSED PROJECTS

· Identifying a common description for manufacturing resources and analyse their impacts on the overall business objectives of the Collaborative manufacturing networks (CMN)
· Defining standard manufacturing activities and indicate their contributions toward the delivery of total manufacturing solutions in a CMN
· Developing standard protocols for the selection of collaborative partners, ranking of collaborative partners, and identification of no-value-adding collaborative partners  in a CMN
· Investigating the impacts of organisational culture and ethnic culture on CMN
· Identifying and analysing Trust, relationship other critical qualitative and quantitative issues involved in the operation of a CMN
· Knowledge Management for Manufacturing Supply Chains
· Development of a step-by-step decision support system for CIM/AMT investment
· Development of a Risk analysis module for CIM/AMT investment


DR SAIFUL BARI
Program Director 
AME -- Sustainable Energy Centre 
J2-03 
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Phone: 830 23439
Fax: 830 23380
Email: saiful.bari@unisa.edu.au 



PROPOSED PROJECTS

· An Investigation on the Use of EGR in a Natural Gas SI Engine
Natural gas is one of the cleanest economically available fuels for engines. Studies around the world have shown that engines running on natural gas emit significantly lower emissions compared to engines running on conventional fuels such as petrol or diesel. In addition, natural gas is available in many parts of the world, including Australia, which have poor oil reserves. Using natural gas as an alternative clean fuel will decrease the dependence on imported oil in such countries. In the current research, a convenient economical combustion technique is investigated in order to meet the future stringent emission standards. This technique utilizes a stoichiometric mixture with Exhaust Gas Recirculation (EGR) and a three-way catalytic converter. Using EGR can reduce the engine knock tendency and improve the engine efficiency. In addition, the three way catalytic converter will enable the engine to satisfy the stringent emission standards with an economical convenient way. However, the gas engine operation under EGR technique has not yet been optimised. Therefore, the aim of this research is to optimise the natural gas SI engine operation which employs a stoichiometric mixture with EGR and a TWC technique to obtain minimum emissions and fuel consumption. For this purpose, a computer model has been developed to simulate the engine thermodynamic cycle in order to predict the engine performance. In addition, experimental research will be carried out using a single cylinder gas engine in order to study the effect of varying some engine design parameters and operating conditions on emissions and fuel consumption.
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