Ansys + Team Aurora

“Utilizing Ansys Discovery was a turning point for our team's engineering
efforts. We harnessed its precision to meticulously enhance our F1 car's
components and aerodynamics. As a result, we achieved significant
performance improvements, notably refining our lap times. This tool
redefined our design possibilities and played a crucial role in propelling
Team Aurora's success in the fiercely competitive F1in Schools
competition.”

— Jay Zhao
Director of Engineering / Team Aurora
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Ansys Discovery Brings High School Students on Team Aurora National STEM Success

The F1in Schools competition is a worldwide science, technology, engineering, and mathematics (STEM)
program that has engaged 20 million students to date. The event examines a multifaceted team, scrutinizing
several project elements: branding, marketing, racing, portfolios, verbal presentations, and, most importantly,
engineering. Students are required to use computer-aided engineering (CAE) software to create, analyze,
and optimize their race cars. Countless hours are spent using
industry-level analysis software to sharpen each team’s
competitive edge.

Challenges

Beginning from a primitive and basic car assembly, Team Aurora, through
relentless research and analysis, upgraded and gradually improved critical
components of the vehicle. To understand how, why, where, and what the team
can improve, extensive simulation is required — hence its vast utilization of the
Ansys engineering product Discovery. Ansys Discovery permits Team Aurora

to conduct detailed and accurate aerodynamic analysis so Aurora can improve
their vehicle and aim for first place in racing.

Examples of aerodynamic details that arise as a result of the efficient and
accurate Ansys computational fluid dynamics (CFD) software include the
turning vanes integrated into the car's suspension geometry. This component
was crucial in ensuring consistent flow conditions around important
aerodynamic components such as the rear wing and in washing side pods.
Furthermore, we were able to perfect the geometry of the diffuser and floor of
the car by implementing and comparing different designs and concepts, thanks
to the powerful processing power of Discovery.

Team Aurora holding the Golden Turbo, the
Australian National Champions trophy.

Ansys Products Used

« Ansys Discovery

Engineering Solution

Discovery provided engineers with accurate and consistent data that was cross-
checked with physical wind tunnel data, allowing the team to reliably develop
and iterate the geometry of small components and aerodynamic surfaces.
Specifically, the following features were used:

« Wind tunnel setup with the Prepare tab.

« Easy manipulation of the physics that the car is exposed to.

« Monitor points to analyze the contribution that each component gives to Team Aurora's National Finals-winning car in front
vehicle performance. of the Sydney Harbour Bridge.

Team Aurora used the Explore mode within the Discovery interface. This mode allows for the quick visualization of flow patterns interacting
with different car components without the lengthy process of having to customize the mesh with specific settings. This lowered the
simulation and iteration time significantly for rapid prototyping.
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Benefits

« Car performance increased by reiterating components. Estimated lap
time gained is 0.1-0.2 seconds (15% performance gain).

« Gained knowledge and proficiency. Discovery acted as a great stepping-
stone into more advanced programs such as Ansys Fluent.

« 30% of time saved with Discovery. Ansys Discovery is able to reduce the
time spent on CFD simulations and aerodynamic development as a result
of its streamlined workflows and user-friendly interface. One particular
aspect of the Discovery software is its ability to iterate efficiently with
different configurations of aerodynamic elements at different airspeeds,

which is essential to the analysis of a F1in Schools car as the velocity of
the car changes with time.

CFD simulation of Team Aurora's National Finals car.

Company Description

Team Aurora is competing in the 2023 Aramco F1in Schools World Finals. Team Aurora is comprised of six students from Trinity
Grammar School, Kew — a boys’ school located in Melbourne, Australia. Having surpassed every single Australian competitor this year
by a staggering margin of more than 90 points, Team Aurora continues their STEM journey onto the World Finals.

ANSYS, Inc. When visionary companies need to know how their world-changing ideas will perform,
Southpointe they close the gap between design and reality with Ansys simulation. For more than 50
2600 Ansys Drive years, Ansys software has enabled innovators across industries to push boundaries by
Canonsburg, PA 15317 using the predictive power of simulation. From sustainable transportation to advanced
US.A. semiconductors, from satellite systems to life-saving medical devices, the next great
724-746-3304 leaps in human advancement will be powered by Ansys.
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