Cube Sats are small satellites that can be flown to the ISS and ejected from
the Space Station using the robotic arm. They are being made by small andS I I d I
large companies, universities and even high schools. They can have a wide O ar pan e e p Oye

variety of uses and made in a lot of sizes. Solar panels are often placed on 0100
i Dimensions of a CubeSat
“ 13kg
Mass of a CubeSat

the sides of the cube sats but in this case, they would interfere with the
coollng of the mternal electronics. The satelllte will keep the same

will not always be pointing at the sun. The goal is to get as much power for
the satellite as possible from the array since this satellite does nobseifit )
so the solar panels are only expected to be collecting light 30% of the time &

Design, build and testhe deployment of a 1U solar panel array for a 2U

cube sat. that will:

A Fit within 1 U on the front of the 2U satellite

A Provide maximum of power available to satellite for the volume

available (the more solar panels your team can deploy from the

volume, the more power they should produce)

Deploy within 2 minutes after being ejected from the deployer

Should not induce a rotation or vibration of the satellite

Panels can deploy in any direction

Onlyhas todeploy does not have to be able to retract.

Solar cells can be rigid (more efficient) or flexible (less efficient)
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power but your prototype should be as mechanically accurate as

possible mimic wiring and panel thickness as it will affect

deployment.

A This can be a powerateploymentbut it is not required and should §
use minimal power since it would be pulling from an internal batte
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This is the generalized shape of the
Cube Sat without your solar panels that

will fit here. The shape of the deployed S 2 )f Qu LINB U S )f R UKI U
solar panels is up to your team. They represents anything good or smart or
Oy o5 uKS akKbLls 2% |  0dAQa possible with the solar pandlsits just
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a picture. Yours could be round with
pie wedges or rectangular, or spiral
shaped, or push out as a tube or line to
the back or even shaped like a Rick
Sanchez head. Efficiency of volume
and the method of unfurling will
determine your final shape.
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Deploying the solar panesdowly is a virtueas it will minimi
the wobble of the satellite. The more stable the satellite afier
deployment, the better the data it will be able to collect an
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The 4 antennas will

be spring loaded in

the deployer and will
. . flip oyt from the p
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past the doors.
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or wobbling because it was thrown dfélance.



These are cube sat deployers that are machined by HUNCH
students and assembled by HUNCHNanoRacks These are
being fit checked and readied for launch. 10 cm x 10cm x 30 cm cube

Compressed spring (slightly visible)for

Outer panel
removed for testing

satmock upfor testing

Release
latch

4 <o I Stainless
R . olar panels steel mesh
Rails (4x) keep the cube sat aligned can fit here (4) asket
and on a strait trajectory when it is J

pushed out by the spring



Attachment requirements for the solar

panels to the front of 2U Cube Sat - 4ad for

}9—m>m 10-32 screw
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3 pin XLR
connector@ 100mm
for power.

Flush with
surface.
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Dimensions in inches for the opening of the deplo
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Current cube sat solar arrays

Many satellitesare abletoR S LI 28 (G KSANI a2t FNJ LI ySta FNRBRY GKS 2N SO
possible for this cube sat. Because of the heat generated by the electronics, the sides are acting as heat sinksaidhei$spat
out into space.

On the side opposite the solar panels, there is a lens.

You can use rigid, silicon wafer solar panels that have a higher efficiency or you may use the flexible solar panedsaluaidrav
efficiency but may be able to flex into smaller spaces. Your goal is to get 100W (or as much as possible) from youelsdlaat pa
are contained in your 1U volume. You can use hinges and springs to unfurl/unfolarseyuor you can use the elasticity tfe
somekind of plastic film to that will straighten out once it leaves the deployer but make sure it can handle the cold and heat of
space- +250F to250F. How does it flex and move at different temperatures.



Testing

AMakea box with the internal dimensions of the deployer and pull it out to
see how it behaves during deployment. You might hang it on a string to
see how it bobs, wiggles or rotates as it deploys.

AYou are not required to lourchase solar panels and make them work. This
project is about the deployment not a power test

Alf you are not purchasing solar panels, choose materials that mimic the
dimensions of the solar panels and their flexibility.

ASmall solar panels are often sold with an epoxy coating over the solar
panel this is for protecting the solar panel from scratches and other
damage and takes up valuable volume in your design. The epoxy can also
cut down on the efficiency of the solar panels. Solar panels used for space
do not use the epoxy material. If you choose to purchase solar panels and
test the power, try to get solar panels without the epoxy coating.




Testing of deployment

AHanging your 1U solar parfebm some stringand allowing it to
open should give you some information abaiut causedwisting
or vibrations to the rest of the satellite.

AYou may want to hang it i few differentorientations to see ho
it behaves when the panels deploy.

Strings attached to some kind of overhead bracket
will allow you to see how the mass shifts when the
panels deploy.




Solar Sails vs. solar panels
Solar sails are very thin, low mass, reflective material
(often mylar) that allow the suns rays to push a satellite e U
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less force). The solar sdilave toreflect the sun light to s / SR
receive the push from the sun or bright light.
This is not what we are doing.
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Your choice for type of solar panels &
Solar panels are silicon materials (or sometimes a
flexible material) that absorb the sun light and turns it
into electricity. Although solar panels have been
shown to act as solar sails (slightly) when positioned
correctly over long periods of time, because they are
absorbing most of the light and turning it into
electricity, the solar panels are very poor solar sails.

Washington
Monument: 170m

Saturn V: 1iim

Range in size from
5X5 mm to
166x166mm and
probably more sizes
and shapes

Rigid but more power Flexible but less efficient



Potential options
to consider
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3. Fold into circle
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How does nature
deploy large
structures from small
packages?

https://www.google.com/search?sca_esv=03047b03c4b9cd9d&rlz=1C1GCEA_enUS110
4US1104&g=cicada+coming+out+of+skin&tbm=vid&source=lnms&prmd=ivsnbmt&sa=

X&ved=2ahUKEwil7Zj7n8 CGAXU2HKQIHWW
BKEQOpQJegQIDhAB&biw=1536&bih=730&dpr=1.25#fpstate=ive&vld=cid:1936937d,vi

d:RkIBH&GLo,st:0

Can nature inspire your technology?




