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This project addresses the need for technologies to maintain lunar Drone Specifications: Voltage Change (mV) vs. Particle Size Range (mm)
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meters tall, where inspection and repair pose safety risks and demand
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Empirical data identifies the 0.217mm - 2.19mm size fraction as the

The long-term objective of this project is to create a feasible, fully optimal propellant regime, yielding a peak potential shift of ~2 mV. This

e Miee=(Nim2) range provides the most effective electrostatic coupling, ensuring
2.927e+08

functional lunar drone capable of controlled vertical and lateral movement

on the lunar surface. The drone must be capable of reaching structures up maximum kinetic energy and exit velocity during the acceleration phase,
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novel type of propulsion that uses triboelectric charging to accelerate lunar e 158605
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capabilities by providing a form of aerial mobility that parallels terrestrial

Design requirements for the drone included: Figure 3: Hopper to Triboelectric Tube to Electrode Transition
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- that allows for the use of lunar regolith as propellant, maximizing in-situ
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- resource utilization and minimizing the need for complex resource
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collection and processing on the moon.
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Figure 6: Auger Screw Feeder Prototype
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Future testing of the regolith charging design should be conducted using

a Faraday Cup, which is capable of directly measuring charge for a

Testing was done using

greater mass of regolith. Further development of the drone would include
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Control 20% . 5 5 to determine the charge imparted development of thermal and thruster systems and a full prototype.
Simplicity 10% 4 5 4 on different sizes of regolith
. particles by the triboelectric tube.
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measure the voltage difference
after one gram of regolith moved
through the system. The
calculated capacitance of the
aluminum step was used to
determine the amount of charge
imparted onto the regolith by the
triboelectric effect.
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The above trade study was conducted to select between types of
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is a novel method that the team designed where lunar regolith is charged

Figure 7: South Pole Lunar Regolith Simulant Size Groups

and accelerated through an electrode system to produce thrust. The

for the opportunity to participate in this design

regolith is charged via the triboelectric effect, a material contact charging Figure 8: Regolith Accelerator Prototype

challenge and showcase.

method that doesn’t require a power supply.

Questions? Contact saraholden125@tamu.edu
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