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About the University of Sydney
Global reputation

• Top global ranking - ranked 31 among the world's top universities
Source: The Times Higher Education Supplement 2007

• Key member of the Group of Eight – representing Australia’s leading research-intensive 
universities

• Key member of Association of Pacific Rim Universities (APRU) – one of three Australian 
institutions in this group of prestigious universities

• Key member of the Worldwide Universities Network (WUN) – an international alliance of 16 
leading research universities 



Why Chemical and Biomolecular Engineering



Sub-Sector                                                Minimum   Maximum              Average
Administration & Technical Support $35,000         $150,000                 $67,142
Aeronautics / Aerospace $41,000         $125,000                 $73,193
Automotive Engineering $40,000        $150,000                  $78,704
Building Services $50,000         $160,000                 $94,016
CAD / Drafting $40,000         $150,000                 $81,155
Chemical Engineering $50,000         $230,000                $124,394
Civil Engineering $46,800         $180,000                 $96,301
Electrical Engineering $45,000         $165,000                 $95,424
Electronics Engineering $36,000         $160,000                $84,453
Environmental Engineering $45,000         $180,000                 $90,766



Programs we offer
1. Postgraduate by coursework programs

Two years Program
Master of Professional Engineering

One year Programs and possibility to upgrade to research program
– Master of Engineering (Chemical Engineering)
– Master of Engineering (Biophysical Processes)
– Master of Engineering (Environmental)
– Master of Engineering (Sustainable Processing)
– Graduate Diploma in Chemical Engineering, 



Programs we offer
2.Postgraduate by Research Programs

• Doctor of Philosophy in Engineering, 3-yr duration

• Master of Philosophy in Engineering, 1-2 yr duration



• HOS: A/Prof. Tim Langrish
• Administration manager: Ms Katharyn Thomas (Ms 

Alexandra Missiris)
• Postgraduate administration

– Ms Naicy Yogarajah
– Ms Aileen Wang

• Undergraduate administration: Ms Lowella Sow



• Access to the building, facility and library, 
teaching and learning services

• Safety induction 
• Copying and printing

• Stationary

Administrative IssuesAdministrative Issues



ScholarshipsScholarships
• Australian Postgraduate (APA) (local)

• Gritton Scholarship (local and commonwealth countries) 

• Vice Chancellor Scholarship (local)

• Endeavor International Postgraduate Research Scholarship Up to $25,000+ 
pa tax free, extra (>$1,000/year) from tutoring

• University & Faculty of Engineering

• Individual supervisors

• Others



Why Do Research?

• Training in depth - not just breadth
• Intellectually challenging
• Provides wider job possibilities

• PhD essential for a ‘research career’



Key Personal Attributes

Curiosity: “I need to find an answer to this problem”.

Ingenuity & imagination: “That way didn’t work. Let’s 
try something else”.

Persistence: ‘Rome truly wasn’t built in a day”. 



• Plan a thesis with a clear time frame.
• Consult with the supervisor and provide evidence of progress.
• Provide at least a report for annual review program.
• Probation and  upgrades are two stages that the candidate’s 

progress will be assessed by School. In circumstances that 
the progress is not satisfactory the school will terminate the 
student’s enrolment or change the degree to master. 

• Course ENG5000

Responsibilities of the CandidateResponsibilities of the Candidate



• Full time PhD students are expected 
– Spend at least 8 hours per day on their project.

– Complete their study in three years. 
– Extension for scholarship will only be granted in exceptional 

circumstances.

• Suspension should be approved
• Withdrawal in writing to the faculty, when a candidate is 

unable to continue.

Time Limits and LeaveTime Limits and Leave



• Academic honesty and plagiarism
• Projects involve animal or human objects require ethical 

approval.

University Code of ConductUniversity Code of Conduct



Our Strong Research AreasOur Strong Research Areas
• Optical fibre technology
• Bioengineering and biophysics
• Mineral and materials processing 
• Sustainable technology
• Combustion, energy and chemical process systems
• Drying and process technology
• Micro-structured fluids research
• Polymer and systems engineering
• Computational fluid dynamics



• Fibre Optics-Prof. Geoff Barton
• Production of silica optical fibre
• Production of microstructured optical polymer fibre 

(mPOF) 
• Bioreactor productivity for therapeutic immune 

cells
• Water purification

• Electrocoagulation



Multiscale Systems Engineering-Dr Ali Abbas
Applications:
•Particulate Systems Engineering
•Bioengineering and Biological systems engineering
•New Technologies in experiential e-learning
•Multi-scale modeling is a key activity in MSE research

- Macro-Scale modeling addresses systems interactions 
-Real-time optimal control and systems operation

- Meso-Scale modeling  provide a link between  microscopic and macroscopic scales.
-Bridging the time-scales by creating physically meaningful models

- Molecular Simulation is the study of the behavior of molecules by characterizing  
interaction potentials

- Micro-Scale modeling and simulations



Flow Patterns
<Meso-Scale Modeling>

Monitoring pointSystems & Control
<Macro-Scale Modeling>

Molecular Simulation 
<Micro-Scale Modeling>

Liquid Gas



Crystallization Pilot Plant

Process System Engineering



BioengineeringBioengineering

• Advanced technology for polymer scaffold fabrications for tissue
engineering

• Engineering advanced drug delivery systems

• Design of green technologies for synthesis of high value products
• Precision cleaning and sterilisation using a non-destructive-low 

temperature -solvent free process

• Biophysics and nanostructural engineering

• Wastewater treatment, desalination, membrane technology
• Biofuel and fermentation processing

Prof. Hans Coster, A/Prof Fariba Dehghani, Dr John Kavanagh, Dr Ali Abbas



Minerals and Renewables Processing – Dr Marjorie Valix

• Low Grade Oxide Ores 
• Hydrometallurgical and Pyrometallurgical Processing.

• Biological Leaching of Low Grade Oxide Ores. 
• Synchrotron Radiation in Mineral Processing
• Adsorption 

• mineral processing
• environmental protection



Minerals and Minerals and RenewablesRenewables ProcessingProcessing
• Adsorption

• Adsorbents from Agricultural and other Wastes. 
• Bio-sorbents.

• Sugar Cane Waxes, Sterols and Policosanol -
Extraction and Refining

• Low Temperature Hydropyrolysis of Wastes.

• Gasification and Combustion of Biomass. 



Sustainable TechnologySustainable Technology--Dr A. HarrisDr A. Harris

• Advanced fluidised bed reactors. 

• ‘Waste to energy’ and ‘waste to 
product’ technologies

• Biomass combustion, gasification 
and pyrolysis



Sustainable TechnologySustainable Technology

• Process intensification of fluidisation reactors

• Hydrogen production from waste materials

• Phytoextraction and bioremediation

• Carbon nanotube synthesis using fluidised beds



• Principles
• Process intensification
• Process integration
• Distributed chemical manufacture

• Current applications
• Reforming pilot plant
• Nitric acid 
• Methanol & formaldehyde
• Catalytic combustion
• Ultra-high-efficiency boiler

Combustion and Energy Combustion and Energy –– Prof B. Haynes and Dr A. MontoyaProf B. Haynes and Dr A. Montoya

Steam-Methane Reforming Pilot Plant



• Reaction kinetics (Exptl & Computational)
– Carbon Oxidation 
– NO2 formation
– Sulfur chemistry
– Catalytic combustion

• Heat Transfer (Exptl & Computational)

• Applications
– Superboiler (US DOE)
– Treated timber combustion

Combustion and EnergyCombustion and Energy



Drying Technology  Drying Technology  -- A/Prof Tim LangrishA/Prof Tim Langrish

• Timber drying
• Optimise drying schedules for softwood timber
• Colour development in timber
• Solar kilns; optimization, development, quality 

improvements



• Food processing 
• Spray drying

– Controlling agglomeration & wall deposition
– New engineered powders
– Antioxidant & nutraceutical powders

• Other drying processes such as solids conveying and 
storage

Drying TechnologyDrying Technology



Smart Fluids and Particle Suspensions Smart Fluids and Particle Suspensions –– A/Prof. Howard SeeA/Prof. Howard See

Electro-
rheological 
fluid

• Magneto-rheological suspensions and electro-
rheological fluids

• Particulate suspensions which show a 
dramatic increase in viscosity when 
placed under external field (magnetic or 
electric) 

• Applications in “tunable” vibration damping 
systems



Modelling the Flow of Concentrated Suspensions via ParticleModelling the Flow of Concentrated Suspensions via Particle--
Level SimulationLevel Simulation
• Modelling of suspension (slurry) flow 

behaviour for practical industrial 
applications

• Industries: mineral slurry transport, food 
manufacture sector, etc.

Flow Field

Square Plate Torus

BuckyballRod-likeLoose Blob-like

Pom Pom Irregular 1: Ovoid Irregular 2

Rectangular Plate



Polymer EngineeringPolymer Engineering--A/Prof Vincent GomesA/Prof Vincent Gomes
• Synthesis of controlled polymeric products using 

emulsion polymerisation.
• Optimisation and Control of key product properties 
• Soft-sensors for process monitoring 
• Expert system for fault diagnosis and supervisory 

control.
• Advanced control (MPC, SPC) application



• Synthesis and characterisation of super-high surface area 
adsorbents (> 3000 m2/g).

• Multifunctional reactor system for enhanced selectivity and 
productivity.

• Industries
– Agrochemicals; Minerals; Petrochemicals and Allied 

Process Industries

Integrated Separation and ReactionIntegrated Separation and Reaction



Computational Fluid Dynamics ModellingComputational Fluid Dynamics Modelling--Prof. FletcherProf. Fletcher
• A wide range of CFD projects based around use and 

extension of the ANSYS CFX code.
• Projects include:

– Mixing in agitated vessels;
– Swirl flows for mixing or separation;
– Combustion of gaseous or solid fuels;
– Multiphase flows
– Micro-channel flows. 



Vortex simulation and experimental 
data for an agitated vessel.

(Joint research with INP Toulouse.)

Inclined particle separators – effect of 
fluidisation velocity.

(Joint research with Univ. Newcastle.)

Mixing vessels and fluidisationMixing vessels and fluidisation



Stack Design and Swirl FlowStack Design and Swirl Flow

Study of swirl flow for dryers, 
separators, combustors etc.
Joint work with Tim Langrish.

Calciner stack design and assessment. 
Joint project with ALCOA.



Any Questions?Any Questions?


