
 

CONSORTIUM DESCRIPTION 

Serving a population of over 19 million and university and college 

enrollment of 1.1 million, the NASA/Florida Space Grant Consorti-

um (FSGC) provides students opportunities for engaging in inter-

disciplinary hands-on activities to propel them to be leaders in 

space industry and innovative space organizations of tomorrow. 

FSGC’s mission is to strengthen Florida’s economy and augment 

NASA Educational Outcomes by providing space-related fellow-

ships, scholarships, and internships; supporting research opportu-

nities, and academic-NASA-industry partnerships; and enhancing 

STEM awareness, literacy, education and excellence in Florida’s 

citizens, public and private educational systems, and workforce. 

The Consortium is a association of seventeen public and private 

Florida Universities and colleges, led by the University of Central 

Florida. The Consortium also includes Space Florida, the Kennedy 

Space Center (KSC) , the Astronaut Memorial Foundation and the 

Orlando Science Center. 

SUMMARY OF FSGC PROGRAMS 

 Graduate fellowships at universities 

 Undergraduate scholarships  

 Summer internships at NASA centers, Space Life Sciences Lab 

and industry 

 Faculty research focused on NASA and KSC priorities 

 Hands-on, interdisciplinary  student projects 

 Student satellite design competitions 

 Student balloon and Rocket programs 

 Student experiments on ISS 

 Curriculum development and course development grants 

 Teacher training for Florida K-12 teachers focused on NASA 

topics 

 After-school hands-on education activities in science museums 
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Florida A&M University 

Florida Atlantic University 
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Florida Institute of Technology 
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STUDENT RESEARCH 

Refuel space systems in Low Earth Orbit (LEO) and Geo-Synchronous Orbit (GSO)  

Nathan Silvernail, Masters student, Embry-Riddle Aeronautical University 

BIOGRAPHY 

From a young age I had a unique fascination with the stars, not with their com-
position or how they moved, but with what might lay beyond them. I often found 
myself dreaming of the wonders they might hold and the answers we might find 
beneath the inexplicable depth of the universe. I decided that I would make it my 
life’s work to help answer these questions and bring mankind closer to discovering 
the wonders of what we cannot yet perceive. I currently hold a Bachelor’s of Science 
in Aerospace Engineering and a Master’s of Science in Mechanical Engineering from 
Embry-Riddle Aeronautical University (ERAU).  I have been the lead engineer on eleven reduced gravity flights onboard 
NASA’s Reduced Gravity Aircraft (RGA) where I performed experiments pertaining to the development of on-orbit refu-
eling of spacecraft and the study of fluid slosh dynamics on rotating bodies. I have designed the first working prototype 
of an advanced on-orbit refueling station that I fabricated  using the CNC machines at ERAU and designed and built the 
prototype’s flight computer in my lab at the university. In 2012, I was one of 12 people worldwide to be awarded the 
Emerging Space Leaders Grant where I traveled to Naples, Italy to present my work at the International Astronautical 
Congress. That same year, I started my own engineering company that focuses on related research and development 
projects for private and government organizations in the aerospace community.  

During my time as a student, the Florida Space Grant Consortium was a very important influence on my career. Not 
only did they provide monetary support for my microgravity research projects, but I was awarded a Space Grant Fellow-
ship that paid for the last year of my graduate schooling. Through the various Space Grant meetings I attended, I was 
able to meet professional engineers that opened doors for my research to advance to greater levels of testing.  
RESEARCH 

To achieve the goal of on-orbit refueling, the Technology Readiness Level (TRL) of the storage and transfer systems 
that will be required to perform such refueling operations must be advanced. The advancement of the TRL is accom-
plished through a systematic testing approach that takes the system, or components within the system, through stages 
of experimental testing that start in the laboratory and end  on-orbit. From ground testing in the Fuel Slosh Laboratory 
at Embry-Riddle Aeronautical University (ERAU) in Daytona Beach, Florida to microgravity testing onboard NASA’s Re-
duced Gravity Aircraft (RGA), Virgin Galactic’s SpaceShipTwo and the International Space Station (ISS), a Centaur derived 
on-orbit refueling system was/will be tested to determine the physical stability of the system and operational viability of 
an innovative propellant transfer approach that utilizes rotational fluid settling to negate the need for propellant man-
agement devices, cryogenic pumps and an active Attitude Control System (ACS). Currently, I have successful accom-
plished the first three phases of this research; including laboratory testing and 8 experimental flights onboard NASA’s 
RGA with the sub-orbital testing phase scheduled to take place in the 4th quarter of 2013 During this campaign, I have 

been working with re-
searchers from Massachu-
setts Institute of Technolo-
gy’s (MIT) Space Systems 
Lab (SSL) to design and de-
velop test equipment and 
procedures that would 
demonstrate the refueling 
system’s characteristics in 
“real-time” scenarios 
onboard the ISS. 
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