A Dust Mitigation Vehicle
Utilizing Direct Solar Heating

“I think dust is probably one of our greatest inhibitors
to a nominal operation on the Moon.”

-Gene Cernan
Apollo 17 Technical Debrief

Dr. Eric Cardiffl, Brandon Hall?
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The Lunar Dust Problem

Vision obscuration

False instrument
readings

Dust coating and
contamination

Loss of traction
~*» Clogging of mechanisms
- Abrasion
Thermal COntroI
Seal failure
Inhalation and irritation

h
] 5

| o el
s

N ]
n R S 3

11/26/2008 A Dust Mitigation Vehicle (DMV)




Dust Transportation Mechanisms

Dust Transport
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Natural Mechanisms

[ Secondary Ejecta ]
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Anthropogenic Mechanisms

Walking

[Electrostatlc Levitation

[ Rover Traffic

Ascent and Descent |
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Preventing Dust Transport

o Sinter/Melt particles to
create hard, dust-free
surface

Systems have been
proposed that utilize
microwave smterlng
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Direct solaf’ heating can
sinter/melt lunar regolith
simulant
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The Dust I\/Iitigation Vehicle
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Requires little_tor no electrical power to gperate
Solar Conéentrator — Fresnel lens R
No censumables required for smterlng/meltlng "
Controlled remotely
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DMV Testing

High va,cu‘ijm large aperture, custom chamber .

Large, ~8" zirconia crucibles

JSC-1A / JSC-1AF lunar regolith S|mu|ant \
‘Record flux, duration, pressure and depth of melt/sinter
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Preliminary Results

Max measured rate -
~13 cm?4/min

~0.5 cm depth

Maximum depth —

~2.5CMm

Low vacuum conditions= =

Solar intenSity greater
on Moon

11/26/2008 A Dust Mitigation Vehicle (DMV)




» Horizontal incident sunlight
* Spot and linear focus variants
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Applications

e Create dust-free environments around
lunar habitats

e Create roads using only in-situ
resources
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Future Work

Further testing
Analyze gas release
Characterize “spattering” phenomena

Better characterize intensity of focus
Material propertJes

Slnterlng/MeItlng on uneven terraln
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Questions?
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