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4 separate projects
Software and mechanisms for 
tracking the sun for the moving 
rover

Method for cleaning 
lunar dust off mirrors 
and solar panels

Collapsible parabolic 
mirror for melting plastic 
and heating lunar soil

Pipe and auger for mixing and 
extruding lunar soil and plastic 
trash bricks



The Big Picture—Lunar soil
Mechanical properties

• Lunar Regolith is the powdery soil like material on the moon that is the result of rocks 
being broken apart by impact from meteors striking the moon.  It is very jagged and 
abrasive to the touch since there isn’t any flowing air or water to tumble the particles 
and round them off.  There isn’t any organic material or microbial life like the soil found 
on Earth nor has it gone through chemical weathering—it is mostly broken rocks and 
minerals. Because the regolith is more jagged, the particles can bind together and 
prevent some motion.  When hammering poles or spikes into the ground, the spike 
required a lot more force than when hammering into Earth sand.  It was much easier if 
using a rotary motion like a drill.  All of this can make it a good material for making 
bricks since the jagged pieces will aid in holding the bricks together but it can also make 
it very abrasive to the equipment and make the materials wear down quicker.  Dust can 
be a very significant problem on the moon.  Even though there isn’t wind to blow the 
dust into a storm, the moon is only 1/6th the gravity of Earth so if the dust is kicked up 
off the ground, it goes higher and it takes 6 times as long before it settles to the ground.  

Static electricity

• When the sun hits the regolith, some of the electrons are pushed off the dust particles 
giving some of them a static electric charge.  On the terminator line (the line between 
the dark and light side of the moon) the Apollo astronauts reported seeing a curtain of 
dust particles rising up off the ground as they flew over.  This is where the positively 
charged dust (dark side) was mixing with the electrons (from the light side).  This 
doesn’t sound like a lot of mass moving but the dust can get into very small areas and 
damage equipment, not to mention the static electricity that might damage the 
electronics.

• https://lasp.colorado.edu/home/2020/09/02/lasp-researchers-develop-method-to-
clean-lunar-dust-from-surface/

Construction material

• NASA is interested in using lunar regolith as a building material for structures on the 
moon.  These structures will be for protecting the astronauts from radiation, 
micrometeorites, to make roads, provide good landing surfaces and many other 
applications.  Because of the variety of uses there will probably be a need to have 
multiple shapes and types of construction materials and methods of manufacturing the 
building materials.  These will also use a variety of different robotic rovers and robotics 
to accomplish the many needs. 

https://www.usatoday.c
om/story/tech/2014/01/
05/nasa-brings-moon-
indoors-to-kennedy-
space-center/4329773/

Even though this is 
loose dirt, notice 
what it is like when 
he is raking  the 
lunar regolith 
simulant.

https://lasp.colorado.edu/home/2020/09/02/lasp-researchers-develop-method-to-clean-lunar-dust-from-surface/
https://www.usatoday.com/story/tech/2014/01/05/nasa-brings-moon-indoors-to-kennedy-space-center/4329773/


Recycling plastic packaging into bricks

• One of the many difficulties of a lunar base with people is the amount of trash that will be generated.  
Although the astronauts will be eating most or all of the food that is sent, there will be a significant 
amount of plastic food packaging sent to the moon.  This packaging will be similar to clear plastic wrappers 
used on Earth and melts around 125 to 132 C.

• Our goal is to make bricks out of the lunar soil using the plastic trash that is sent to the moon as 
packaging.

• Although it is easy to use electricity to make heat, it is also very power hungry.  Solar panels are only able 
to convert around 20% of the light that hits them into electricity.  Then the electricity has to be converted 
into heat—also not very efficient.  It would be much easier and more efficient to concentrate the solar 
energy using mirrors to heat the lunar regolith and plastic– around 80 to 90% efficient.  

• The plastic and lunar regolith need to be heated to the same temperature so they will mix evenly.

• One option is to have a rover that scoops up regolith and brings it back to one location where it is mixed, 
heated and extruded.  The other option is to scoop up the regolith and mix, heat and extrude as the rover 
goes.  This makes for a bigger rover but hopefully keeps the dust down near the habitats and other 
equipment and maybe less dust on the mirrors and solar panels.  Its also more fun to build a rover than a 
stationary brick maker.  

• The higher the percentage of sand in the brick, the more bricks we can make with the amount of plastic 
available but the more compression needed to press the material together when manufacturing the brick.  
The more plastic in the brick, the less compression needed for making the brick.

• https://www.youtube.com/watch?v=iFcPqXxAUWM

https://www.youtube.com/watch?v=iFcPqXxAUWM


Photoelectric panels 
to generate power for 
electronics, motor for 
auger, motors for 
driving, batteries and 
heaters for batteries.

Parabolic trough 
for heating plastic 
and regolith

Pipe and auger for mixing, 
heating and extruding regolith 
and plastic into bricks

Wagon for 
collecting 
bricks after 
being extruded

Location for batteries 
and control electronics

Extrusion 
nozzle for 
shaping and 
cutting off 
each brick

This is a concept of how a brick making rover might look but the details each HUNCH team makes will influence the final 
design.  The purpose of this model is only to give a visual idea of the main components.  It should be expected that the 
solar panels and mirrors will need to be much larger to gather enough power and heat for the job.   

Rover Concept and components

Hopper for 
holding chopped 
up plastic bags

Some kind of scoop 
under the rover for 
collecting regolith to 
mix with the plastic



Cleaning Dust off Solar Surfaces

Problem:

When solar powered vehicles land on the moon, 
they will initially have clean solar panels and mirrors 
that will be supplying power to electronics and heat 
to thermal production.  However, over the course of 
just a lunar day (28 Earth days) dust will accumulate 
both from the rover’s motion on the surface and 
from static electric movement of dust.  This dust 
will degrade the performance of both the solar 
electrics and the solar thermal mirrors.  We need to 
have a method for keeping the surfaces relatively 
clean without damaging the surface.

Dust on Mars Lander solar panels degrading power

Objective:
Develop a system that can clean lunar dust from mirrors and solar 
panels remotely that causes the least amount of scratching or 
damaging the mirrors or solar cells surfaces and minimizes use of 
resources.  This system can be the same or different for mirrors 
and photo electric panels.
• Remove 90% or more of the dust on the surface
• Minimize damage to the surface from abrasive dust
• Should not use a depletable resource
• Can be activated manually by ground operations or it turns on 

automatically when surfaces are too dusty.
• Could operate every Earth day if it uses minimal power.



Options to consider 

• Soft brushes—
• Pro—

• simple mechanism to wipe or brush the surface 
• Con—

• could scratch surface by dragging dust across the 
surface degrading the performance of electricity 
production and solar heat gathering

• Because the dust is charged, it can be difficult to 
brush it off—like when the white Styrofoam beads 
get out of the bean bag and get all over you and you 
can’t seem to brush them off ‘cause they stick to 
your hands and then go back on your pants.

• Puffs of air—
• Pro—

• removes most of dust without scratching surface
• Con—

• uses resource that could be used for people
• Dust can fall back onto mirror
• Limited number of times that it will work



Static electricity
• Static electricity– this would be the 

opposite of powder coating
• What is powder coating?

• https://www.youtube.com/watch?v=IFeMX1O
6Epk

• Pro—
• can remove dust without scratching surface
• is an electrically rechargeable resource
• Removes most of the dust. 

• Con—
• Can potentially make the surface material 

much more complicated—conductors over 
whole outer covering

• have to protect the electronics of the rover 
from being damaged by the static electricity

• https://www.sciencenews.org/article/elec

tron-beam-space-moon-dust-zap-clean-up

Static electricity 
can make dust 
particles stick to a 
surface but is it 
possible to make it 
repel particles from 
a surface?

https://www.youtube.com/watch?v=IFeMX1O6Epk
https://www.youtube.com/watch?v=IFeMX1O6Epk
https://www.sciencenews.org/article/electron-beam-space-moon-dust-zap-clean-up


This is a lunar dust simulant 
demonstration from a team at the 
Swamp Works at Kennedy Space 
Center.  There are tiny conductors on 
the surface of the clear circular area.  
Dust was dropped onto the plastic. 
Then an electric charge was started in 
the center conductors and then 
further from the center so that dust 
was pushed up and down in the 
picture.

This is a lab coat with conducting wires through the cloth.  Its normal 
purpose is to prevent static charge building up on a person and then 
discharging into computer or other electronic equipment.  Is it possible 
to use it the opposite? 
If you electrify all of the wires at the same time the dust may be pushed 
off but then fall back down in a similar location.  By choosing which 
wires are electrified at a specific time and pattern, the dust can be 
pushed away from any location on the suit.  This also adds a lot of 
complication to a space suit.  Can this be durable enough to last many 
uses where the cloth is flexed and bent many times as people walk, 
bend, reach, grab,…work?  Is there a hazard with it being in contact with 
other electrical equipment?



• Overhead projector scrolling cover (some 
kind of transparent cover that gets dirty 
and is removed after some amount of dirt 
collects.)
• Pro—

• Prevents most dirt from touching surface
• Con—

• May absorb and/or reflect some of the light and 
decrease power—probably a small amount 

• not all dirt will fall off, 
• limited number of times it can be used?

• Rotate surfaces and dump dirt off
• Pro—

• Minimizes abrading of surface
• Con—

• Won’t dump all dirt if the dirt is stuck to the 
surface by static electricity or other adhesion

• Not all surfaces will be able to be rotated
• Thin films of dirt are not affected much in 1/6th g 

of the moon.

• Vibrate the surfaces and allow dust to fall 
off at an angle
• Pro—

• Makes all or most of the dust mobile
• Con—

• This would vibrate the whole rover, may not be 
an issue since it does drive every where.

https://www.youtube.com
/watch?v=wvJAgrUBF4w

This is showing 
standing waves across 
the surface but that 
doesn’t mean all 
frequencies would 
make standing waves  
on the mirror or photo 
cells.

https://www.youtube.com/watch?v=wvJAgrUBF4w


Another option is to combine more than one 
of these cleaning methods
• Other methods of cleaning we haven’t thought of yet?

• Putting wires or conductors throughout the space suit could change the 
properties of the cloth so its not as durable.  Wires could break over time 
and the suit wouldn’t be able to reject the dust as it ages.  Would it be 
possible to put some soft conductors in a brush so the brush was able to 
push the dust particles?  When the brush stopped working because too 
many conductors had been damaged, the brush can be thrown away.  
Throwing away the outer shell of space suit might be more expensive and 
difficult.



Testing
• It will be important to test with dry, powdery materials on a surface similar to the 

solar panels and the mirror or lens.  This could be a reason to make suggestions 
about what materials the mirrors and lenses might be made of.  Do some 
research on the many types of lunar soil simulants that NASA and other 
researchers are using.  The objective is to test your dust removal system in 
something similar to what it will be on the moon, not to spend the most money 
on dirt.

• Anytime you are working with these dry, small particulate  kinds of dirt, it will be 
important to wear an appropriate rated dust mask to keep from inhaling the 
particles.  Some can be more hazardous than others.   

• Play sand from Home Depot or Lowes is probably too large grained and rounded.  

• A loam sand might be better since the grain size is smaller and it will flow and 
move against each other differently than the play sand.  If you have some 
diatomaceous earth (like for a pool filter—white powder)  that may be helpful 
also since the particle size is very tiny and the particles cling together more 
(skeletons of microscopic organisms).  Maybe a mix with the sand.

• Bags of dry cement mix also have some similarities since the particulate is very 
small and they are broken crystals and don’t have rounded shapes.  You don’t 
want to inhale these particles since they react with the moisture of your nose and 
lungs and make concrete.

• Since the moon is only 1/6th Earth’s gravity, the regolith doesn’t compact the 
same as soil does on Earth.  This means that the soil may be much looser and 
easier for the wheels to dig themselves into a hole.  Because the particles are 
much more jagged, they can cling and stick to each other.  These sound like 
contradictions but this shows some of the difficulties researchers are having to 
model the Lunar soil on Earth for engineering testing. 

• I don’t know how any of these react to static electricity.


