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. Necessary data was gathered that will further the
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* Relies on vapor pressure of the fluid to generate thrust
* Propellant: no pressurization and non-toxic exhaust.

« Based on the mission criteria, a water based solution
with propylene glycol was developed. #Z S oy & Mo
* Propylene glycol i1s commonly known as modern He O'H
day anti-freeze but has a multitude of applications
Humectant food additive
* Bio-fuels
* Pharmaceutical solvent
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Aqueous propylene glycol was tested in a thermally controlled chamber to ARKSAT-1 | ARKSAT-2
measure the expansion that occurs upon transition from liquid to solid phase

As temperature decreases the liquid compresses slightly, but sees a dramatic

Increase In volume once crystallization of the water occurs (~9% for water)
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* Minimizes freezing in two ways: e S—c—— Notably, the expansion during freezing decreased linearly with respect to Refe Fences
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Aqueous Propylene Glycol has strict | Density is known for liquid phase but not | Water has a vapor pressure that is orders of ' ' ' ' ' ' ' ' Temperature was controlled using a thermal chamber and the _ _
gl."delines regarding Working temperature to documented for solids. On a volume limited magnitUde Iarger than propylene egCOI, but expansion of the fluid during phase Change was recorded using a * The authors would Ilke to thank the Arkansas Space Grant Consortium
prevent expansion of water during freezing. cubesat, any expansion could be catastrophic. | the relationship of the solution is nonlinear. linear variable differential transformer. * The authors would like to thank the NASA EPSCoR
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