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Research Goals
1. Understand how explicit dynamic 

simulations can improve the current 
implicit method.

2. Optimise the design of the sliding 
sealing vane to minimise strain on the 
component.

3. Test the sensitivity of the finalised 
design to small changes in the pod 
approach to ensure the design is robust

What is Hyperloop?
Proposed future mode of transportation which combines 
magnetic levitation and vacuum tubes to sustainably 
move people and cargo at speed of up to 1000 kmh.

How does a Push-Through Hyperloop Airlock Work?

1. Gate Valve creates permanent seal between low pressure tube and station
2. Pod approaches and engages with sliding sealing vane
3. Gate valve opens to allow pod entry
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Experimental Method
As the tube is consistent 
circumferentially, a 2D axisymmetric 
approximation was used to minimise 
the computational cost of the 
simulation. The analysis was 
completed on ANSYS Mechanical 
software.

Results

The pod was simulated to move into the sealing vane at a pre-determined 
velocity, and stresses, strains and contact pressures between the two 
bodies were measured. 

A design of experiments was 
conducted to optimise the 
contact pressure and strain 
of the vane with changes in 
sweep angle, compression, 
stiffness and thickness. A 
design optimisation 
algorithm was used to create 
an optimised vane geometry.

The design optimisation was incredibly 
successful in reducing the strain in the 
component to 32% of the original geometry.

Finalised Vane Parameters
Initial Shear Modulus Sweep Angle Vane Compression Vane Thickness
4.7521 MPa 120 degrees 2.2348 mm 10.06 mm



Conclusions What I Learned

Future Work Acknowledgements

1. Compatibility issues limit the feasibility of using explicit 
dynamic simulations without highly specialised software 
add-ons

2. A thin and shallow angled vane performs best in terms of 
contact pressure and strain.

3. The sealing vane design is feasible from an engineering 
perspective.

1. Importance of SMART goals
2. Research projects can change a lot from the initial 

plan to the finalised report.
3. Importance of data logging.
4. How to manage a project using project management 

tools such as a Work Breakdown structure, Scope 
triangle and Prioritisation chart etc.

5. Furthered knowledge of ANSYS mechanical and 
learned ANSYS design XPlorer.

1. Increase discretisation refinement of simulations used for 
optimisation study.

2. Experimentally verify the results of the simulations.
3. Use results to build a better lifecycle feasibility study.
4. Present work at European Hyperloop Week 2022.
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