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Abstract

The Aerospace and Rocket Engineering Society (ARES) at the University of Melbourne is a student-
led rocketry team dedicated to advancing high-powered rocketry through rigorous engineering design and
experimental validation. ARES competition entries began with Phobos, its entry in the 2022 Spaceport
America Cup’s 10,000 ft category. Spaceport America Cup, the world’s largest rocketry competition,
hosts over 150 teams from six continents. Scoring is based on achieving an exact target apogee, with no
margin for exceeding or falling short. Despite being newcomers, ARES secured 11th place overall and
received the prestigious Charles Hoult Award for Modelling and Simulation.

In 2023, the team advanced to the 30,000 ft category with their rocket Deimos. Ultimately, the
team encountered significant technical and operational challenges leaving the rocket unrecoverable after
launch and necessitating serious strategic reassessment. This prompted a fundamental shift in ARES’
engineering methodologies, management structure, and competition strategy, with a renewed focus on
designing a rocket purpose-built for competition.

ARES undertook several ambitious engineering developments in preparation for the 2024 competi-
tion. The team designed and tested an active airbrake system to precisely control apogee, optimizing
aerodynamic performance under varying flight conditions. ARES also pioneered a student-researched and
developed CO ejection and three-ring parachute release system, inspired by human skydiving rigs. The
team developed an IoT-based telemetry network, enabling real-time data transmission and advanced an-
alytics for performance evaluation. ARES also conducted an unprecedented number of test flights—more
than any Australian student rocket prior to competition. Additionally, the team enhanced structural
design by upskilling in analysis and design, alongside transitioning to carbon-composite airframes.

These initiatives culminated in the development of Florence, ARES’ entry into the 2024 Spaceport
America Cup. At competition, Florence achieved first place in design and build quality, secured second
place in its category, and ranked fourth overall, achieving an apogee of 29,782 ft—less than 1

This paper explores the key technical and organizational challenges faced by ARES in student compe-
tition rocketry, detailing the engineering advancements and structural reforms that enabled the team to
achieve competitive success. Through these experiences, ARES has refined its approach to experimental
rocketry, providing insights that inform the future of student-led aerospace engineering.
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