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2022-2023 UQ Summer Research Project Description 

Project Title: Design and FEA analysis of a high speed turbine 

Project Duration: 6-10 weeks 20-36hrs per week 

Applicant will be required on-site for elements of the project, but will be able 
to work remotely as well (hybrid model). 

Positions Available: 1 

Description: The project involves investigating the structural loads on the hub of a 
supersonic propeller to inform structural design and material selection. 
The work will be individual but will involve meetings and interactions with a 
wider team working on other aspects of a flight system development.    

Expected Outcomes and 
Deliverables: 

The student will be required to document their work in a short report 
summarising the outcome of the work conducted. An opportunity to present 
the work to the rest of the team will be provided.  

Suitable for: The project is suitable for a high performing motivated individual that is keen 
to expand their knowledge and develop their experience solving practical 
problems, and contributing to the exciting field of super/hypersonic system 
design . 
 
Field of study: Mechanical, Mech/Aero Engineering 
Level: 3rd – 4th year students only  
Experience/proficiency in: FEA modelling, NX, ANSYS 

Supervisor: Thomas Watts  

thomas.watts@uq.edu.au 
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Project Title: Ground Control Infrastructure Design and Manufacture  

Project Duration: 6-10 weeks 20-36hrs per week 

Applicant will be required on-site for elements of the project, but will be able 
to work remotely as well (hybrid model) 

Positions Available: 1 

Description: This project will involve the design and manufacture of various elements of the 
ground control infrastructure which will monitor and track a rocket. This will 
involve designing the enclosures for various electrical components and 
mounts for various antennas. The applicant will be working collaboratively with 
others to ensure correct fitment of components and functionality. If time 
allows, the project can be extended to incorporate other components of a 
launch site. 

Expected Outcomes and 
Deliverables: 

At the end of the project, the applicant will have completed the design of 
various components. The design must be manufacturable and compliant with 
industry standards.  
The student will be required to document their work in a short report 
summarising the outcome of the work conducted, and any tools developed 
during the process. An opportunity to present the work to the rest of the team 
will be provided.  

Suitable for: The project is suitable for a high performing motivated individual that is keen 
to expand their knowledge and develop their experience solving practical 
problems, and contributing to the exciting field of hypersonic system design.  
 
Field of study: Mechanical or Mechatronics Engineering   
Level: 3rd – 4th year students only  

Experience/proficiency in: CAD (preferably NX), manufacturing. 

Supervisor: Thomas Watts  

thomas.watts@uq.edu.au 
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  Project Title: Design of Balancer for Supersonic Propeller 

Project Duration: 6-10 weeks 20-36hrs per week 

Applicant will be required on-site for elements of the project, but will be able 
to work remotely as well (hybrid model) 

Positions Available: 1 

Description: The project involves designing a tool that can be used to balance a supersonic 
propeller. This will involve an investigation into the appropriate sensors to use, 
as well as producing a CAD model of the preliminary design. 
The work will be individual but will involve meetings and interactions with a 
wider team working on other aspects of a flight system development.      

Expected Outcomes and 
Deliverables: 

At the end of the project, the applicant should have a preliminary design of the 
propeller balancer. 
The student will be required to document their work in a short report 
summarising the outcome of the work conducted. An opportunity to present 
the work to the rest of the team will be provided.  

Suitable for: The project is suitable for a high performing motivated individual that is keen 
to expand their knowledge and develop their experience solving practical 
problems, and contributing to the exciting field of super/hypersonic system 
design. 
 
Field of study: Mechanical, Mech/Aero, Mechatronics Engineering 
Level: 3rd – 4th year students only  
Experience/proficiency in: NX, Raspberry Pi/Arduino 

Supervisor: Thomas Watts  

thomas.watts@uq.edu.au 
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  Project Title: CFD simulations of re-entry ablation experiments 

Project Duration: 10 weeks at 36 hours a week. 
The project could be completed remotely if necessary but it would be better 
to have the work done on-site so the student can interact with members of 
our laboratory. 

Positions Available: 1 

Description: UQ’s Centre for Hypersonics are currently experimentally investigating the 
flow environment experienced by vehicles which re-enter Earth from Mars or 
other parts of the solar system at speeds from 12 to 15 km/s. As these 
conditions are difficult to simulate experimentally, a lack of experimental data 
exists for validating models of these entry environments and this is what the 
experiments aim to address. 
 
At these high-speed conditions, the flow radiates (gives off “light”) and the 
surface of the vehicle’s heat shield ablates (decomposes, releasing carbon 
species into the flow) very strongly, which has a large effect on the features in 
the post-shock flow, and makes these entries physically different to re-entry 
from Low Earth Orbit or the moon. 

 

The goal of this project is to take the current simulation models used in our 
laboratory for the simulation of our experiments using the in-house Eilmer4 
CFD code and look at adding a simple ablative boundary condition at the wall 
to allow us to better simulate the massive ablation which occurs during these 
harsh re-entry conditions. 

Expected Outcomes and 
Deliverables: 

The study of ablation is a very active research topic around the world. The first 
part of the project will be performing a written literature review to find the most 
updated surface chemistry models available in the literature. We hope that the 
student can then work with our computational colleagues at UQ to implement 
the most up to date scheme into our in-house CFD code eilmer. 
 
Hopefully, initial base-line simulations can be performed by the end of the 
project and a guide generated to help others perform similar simulations so 
that the work can be further built upon by other students and staff working on 
the larger high-speed Earth re-entry project. 

Suitable for: 4th or 5th year Mechanical or Mech/Aero Engineering students. Experience 
with heat transfer, fluid mechanics, and hypersonics (MECH3400, 
MECH3410, AERO4470, potentially AERO4800) essential. Some CFD 
knowledge is essential, preferably will have done MECH6480 and/or have 
practical CFD experience from using CFD in courses, or in other projects. 

Supervisor: Chris James  

c.james4@uq.edu.au 
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Project Title: Prediction of Aluminium Alloy Cracking 

Project Duration: 20 hours per week for 10 weeks 

On-site attendance for 6 weeks is required. 

Positions Available: 2 

Description: This project aims to develop simulation/modelling tool to predict hot tearing 
during solidification of the 2000/7000 series aluminium alloys in DC casting 
process and to eliminate severe degradation of ingot quality and performance 
by reducing the susceptibility of these aluminium alloys to hot tearing during DC 
casting. The approach uses numerical modelling of DC casting which has the 
potential to be a cost-effective way to predict the occurrence of casting defects 
and optimize the processing parameters to minimize and ultimately prevent hot 
tearing.    
 
To achieve the goal, the project will include the following tasks: 
 

• Develop and manufacture a laboratory scale experimental platform to 

test thermal stress and linear shrinkage during solidification and the cooling 

process of the aluminium alloys. 

• Investigate the formation of grain structure, hot tearing, cold cracking, 

and distortion of the aluminium alloys in the experimental platform.  

• Investigate the effect of the main alloy elements, impurities, and grain 

refiner on the formation of defects and grain structure. 

• Validate simulation tools using the experimental results. 

Expected Outcomes and 
Deliverables: 

The outcome of the project will be a multiscale numerical model that predicts 
hot tear susceptibility and has the potential to be used to optimize their DC 
casting parameters. 

Suitable for: This project is open to applications from students with a background in 
materials and mechanical engineering for 4th year students only.   

Supervisor: Gui Wang 
gui.wang@uq.edu.au 

 

 


