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The CONOPS, outlines necessary
activities for achieving mission
goals. This year, it evolved into a

Phase 0 involves an initial feasibility study
and assessment of a mission, outlining initial
system concepts, and defining a potential
mission, focusing on the mission’s viability.
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Phase A involved developing mission
concepts and validating preliminary
requirements. The team aimed to establish a
design foundation through simulation and

non-physical testing.
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Phase B focused on advancing the CubeSat
design from preliminary concepts to a more
defined design. This phase aimed to
complete a preliminary design ready for
further refinement through rigorous
simulation.
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Improvements include more detailed autonomous
transitions, particularly for critical modes like Safe, Eclipse,
and Survival, to avoid reliance on ground station
communication and enhance power-saving measures
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Phase C would involving physical testing to

refine and qualify subsystem designs.
Prototyping and rigorous testing would aim
to ensure the integration of all systems met
detailed design specifications for operational
readiness.

Phase D would encompass manufacturing,
assembly, integration, and testing. The goal
would be to build the CubeSat, perform
system-level tests, and ensure the
spacecraft is prepared for all mission
operations.

Phase E would cover the operational lifecycle
of WUSAT-4, from launch through mission
operation to eventual disposal.

Phase F sees the disposal of the satellite,
allowing it to burn up in orbit..
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mode change diagram that
visually represents the CubeSat's
operational phases and
interactions with its environment.

Software Design - An initial OBDH
software plan was outlined with a
state diagram detailing its various
functions. Progress includes
preliminary MCU firmware for pin
setup, discussions on image
compression utility, and appending
identifiers to housekeeping data for
easy source tracking at the ground
station.

during emergencies.

On-Board Data Handling

Component Choices - Components were analysed
and referenced against requirements to ensure a
minimal power consumption while still achieving the
subsystem aims.

Component Library — This was created to ensure that
all the needed information for components would be
embedded into the design.

Schematic and Layout Design — This was created and
aided using component documentation to ensure
efficient functionality of the design. This includes
component placement; pin-multiplexing choices;
layout track widths; ideal signal trace routing; EMC/EMI
considerations; MCU booting options; I2C resistance
calculations; PCB layering; power plane sizes; via

types and signal decoupling.
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Stakeholders require 5MB to be sent within 6 orbits. The design communications link

can transfer 1.67MB per orbit, meeting this requirement.

Structure & Mechanisms

Mounting Mounting
Total Mass: 444 g Concept A ConceptB
Material: Cross-
Members Al-7075,
Rails AI-6082,
Brackets Al-7075
and M3 fasteners

Pros:

1. Maintains
symmetry of
CubesSat structure.
2. Easier assembly.
3. Minimal changes
to rail design
required to
implement.

Cons:

1. Less internal space
for components.

2. Higher total mass.
3. More components
required, increasing

BoM cost

Total Mass: 295 g
Material: Cross-
Members Al-7075,
Rails Al 6082 and M3
fasteners

Pros:

1. More internal space
for components by
28%

2. less components
needed.

3. Lower total mass
by 149 g.

Cons:

1. More complex and
wasteful
manufacture.

2. Design asymmetry.
3. More complex
assembly.
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MLI avoided, as

NASA sources

state it has

issues when
compressed
(ie.usedina .
CubeSat)

Internal insulative
coating of copper foil
tape.
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_ Electrical Power Systems

Solar panel configuration for the CubeSat can be
seen on the left, as this provides the maximum power
in comparison to others.

Overall, 3U configuration can provide an average of
5.6 W, with a nominal peak of 9.13 W.

Power Generation (W)

- Thermal Control Design
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Further discussions with SoE workshop staff and simulations
needed to aid next year's team in deciding the lead mounting

concept or its combination to be advanced.

All conductive links between
components are assumed

to be nullified, ideally
through some form of
rubber spacer.

—3U-Hot Case
~-3U-Cold Case

~~2U-Hot Case

“--2U-Cold Case

Entire thermal design
was kept as passive,
as that would reduce
power consumption
and internal heat
dissipation

Conductive links from
components to frame
implemented, to use
frame as an omni-
directional radiator, to
dissipate internal heat
- negates issues of no
attitude control.
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Thermal switches
used to maintain
heat, breaking
conductive links
during eclipse
periods.
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