SmallSat Aerocapture Demonstration

Development of an Earth SmallSat Flight Test to Demonstrate Viability of
Mars Aerocapture
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Aerocapture Benefits & Control Flight System Overview Trajectory Modeling

Benefits of Aerocapture Aeroshell Design
* Minimal propellant requirements e Aeroshell and drag skirt made from machined

Trajectory Modeling
e End-to-end simulation models
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Discrete Single-Event Drag Modulation
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Mission Concept
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e CG Location: 7.65 cm aft of nose vertex

Drag Skirt & Jettison Mechanism

* Spring loaded atinterface to ensure safe
detachment

Static Margin Timeline

aerocapture AV

Planet-Relative Velocity (km/s)

. Deploy » Drag skirt broken into 4 quadrants
drag area . . .
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* Guidance algorithm: numerical
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* Monte Carlo results show robustness
to uncertainties in entry FPA,
atmosphere, and burns

Number of Samples

Monte Carlo Summary

Purpose: Develop SmallSat mission concept for flight test demonstrating aerocapture at Earth 0 N/A _ 1550 1600 1650 1700 1750 1800 1850
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1 hr before apogee
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Nominal Flight System

* Aerojet MPS-120XL Hydrazine Propulsion
* Sensonor IMU

* ISIS On-Board Computer

e GomSpace EPS & Batteries

e Astrodev UHF Radio

* GomSpace UHF Dipole Antenna

. Maneuver (PRM) A e e /
GTO to LEO ~~ Flight Computer A <25 kg flight system based on COTS CubeSat
9 Final Orbit 200km x 1750 km Aerocapture AV: 2 km/s Foreshell S hardware meets all mission requirements

* A SmallSat mission featuring single-event jettison drag modulation is a promising architecture to
demonstrate a ~2 km/s aerocapture maneuver at Earth

e Structural and mission design analyses have led to a <25 kg flight system featuring COTS hardware

* Trajectory analyses and Monte Carlo results show robustness of system design to uncertainties
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