Dust Cleaning, Transportation And Sampling In Lunar Environment Using Traveling Electric Field
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Lunar dust is electrically charged

Particle Size (mm)

100 g3
!~
~
X i :
80 : S ; .
p 4 ]
m N
g
7] ¥ la
8 60 X %>< gr
E ir . - *
s 40 3
- Xy |%
3 XA ;
20 — s
X i P 3
X <
D3
0 Nhe
10 1 0.1

(courtesy of NASA)

It is very fine and highly abrasive with irregular

shape and sharp edges

LRV wheel covered with dust

LRV batteries covered with dust

(courtesy of NASA)

Lunar dust caused major problems during Apollo missions
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DC activated device works with 12V DC power supply
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Dust sampling, and transportation

Cylindrical device, before and after activation of the device

Vapplied = 900\/’ v =350 HZ’ Delectrode =30 nm, gap = 400 Hm
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Planar device with linearly increasing gap , for sorting and separating particles
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Cleaning dust covered solar panels, and optical sensors Cleaning dust covered the bearings

_ o _ Cylindrical device, before and after activation of the device
Planar device, before and after activation of the device

Vapplied = 900\/’ v =350 HZ’ Delectrode =30 nm, gap = 400 Hm
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The main advantages of using electrostatic and dielectrophoretic forces to clean surfaces and

transport samples are:
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It transport both charged and uncharged particles.
It lifts the particles and reduce the potential of scratching the surface
It needs low power.

Cleaning efficiency for particles smaller than 212 um is above 90%.
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It can be incorporated into a transparent and flexible screens to protect optical sensors.
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