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2009 NASA Consortium Development Grant 

 

Å Analyze and prototype a self propelled 

CubeSat to the Moon 

 

ÅStudents did the majority of the work at each 

institution 

 

ÅVermont Technical College: Carl Brandon, 

Science P. I. (structure, thrusters, 

communication, navigation, electronics) and 

Peter Chapin (software) 

 

 

Brandon & Chapin - Ada Europe 2013 



2009 NASA Consortium Development Grant 

 

Å University of Vermont: Jun Yu (low energy 

transfer and radiation environment modeling 

with St. Michaelôs College math students) and 

Jeff Frolik (spacecraft coordination, landing) 

 

Å Norwich University: Danner Friend & Jacques 

Beneat (star tracker & near body analysis) 

 

ÅAssistance from NASA Goddard Spaceflight 

Center and NASA Jet Propulsion Laboratory 

personnel 
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Mono-Propellant Flight Path 
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Chemical Propulsion System 

 

Å Initial decision to use bi-propellants changed 

to mono-propellant for safety reasons on the 

advice of NASA Goddard 

 

Å Lander and Booster will each have four 1 N 

thrusters 

 

Å Monopropellant: Hydroxyl Ammonium Nitrate 

and Methanol (88%:12% by mass) mixed 

 

Å Specific Impulse about 270 seconds 
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Chemical Propulsion System 
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Lunar Lander 



Chemical Propulsion System 
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Booster 



1 m Wide, 367kg ESA SMART-1 
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82 kg xenon @ 150 atmospheres, 1,200W 



Ion Drive Orbits ala SMART-1 
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5kg Follow on Ion Drive CubeSat 

Triple CubeSat Ion Drive Propulsion system, Lunar or Interplanetary 

without fold out PV pane (10cm x 10cm x 30cm)l 
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