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BACKGROUND

SPACE HAUC is a multidisciplinary astronautical engineering
research and development project that aims to launch UMass
Lowell’s first satellite: a CubeSat.

DESIGN CHALLENGES and
SOLUTION / APPROACH

= Selection of low-outgassing materials

= Strict mass, power, and link budgets with margins

= Survive induced stress and shock/vibration due to launch vehicle

= Minimum power required by magnetorquers and on-board
computer during tumbling period

= Protection against harsh thermal radiation environment

= Ensure radiation tolerance to long-term dosage and single-event
upsets (SEU)

= Patch antenna and phase shifter integrated PCB

» Telemetry of mission data to be sent back to Earth via X-band
transmitter

= Distribution of power to all subsystems collectively requiring 15 W

= ... and many more!

A CubeSat is a miniaturized satellite used for conducting space
research. A 1U CubeSat is a 10 cm cube weighing no more than
1.33 kg. The use of CubeSats as an educational tool at the
University level has grown exponentially over the past few years
due to their small size, low cost, and short development time.

Many CubeSats settle for simple dipole antennas communicating
in the S-band. While easy to implement, these simplistic satellite
communications arrays limit the maximum data transfer to no
more than 2 — 5 Mbps. For future CubeSat applications
(formations of satellites, interplanetary missions), the
communications system must be more advanced.

MISSION

Our approach to overcoming these challenges begins with extensive
review of published literature and existing CubeSat documentation.
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