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PREFACE 
The Federal Aviation Administration (FAA) Office of Commercial Space Transportation (AST) is 
pleased to release this FAA Center of Excellence for Commercial Space Transportation (COE 
CST) Year 1 Annual Report Executive Summary.  

For more information about the content of this report, please visit the COE CST web site at 
www.coe-cst.org.  

Please address any questions or corrections to COE CST Program Manager, Ken Davidian, 
202-267-7214, ken.davidian@faa.gov. 

- December 14, 2011 
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INTRODUCTION 

This executive summary accompanies a more detailed annual report of the FAA Center of 
Excellence (COE) for Commercial Space Transportation (CST) that began operation on August 
18, 2010.  

This executive summary begins with overviews of the FAA Office of Commercial Space 
Transportation (the sponsoring organization), the FAA COE Program and the COE CST. The 
time period covered in this summary includes the first year of COE CST operation, starting on 
August 18, 2010 and ending on August 17, 2011. 

Next, brief introductions to each of the nine member universities are provided, with general 
descriptions as well as specific strengths the universities bring to the COE CST. 

Finally, the scope of COE CST research areas are given and each of the research tasks 
initiated and conducted under the COE CST during the first year of operation is listed and 
summary information of each is provided. 

OVERVIEWS 

FAA OFFICE OF COMMERCIAL SPACE TRANSPORTATION (AST) 

As of August 2011, the FAA Office of Commercial Space Transportation (AST) is comprised of 
approximately 80 full time equivalent (FTE) civil servants and operates with a budget of $15 
million. (By contrast, the FAA has 48,000 FTEs and a total budget of $15 billion.) Despite its 
relatively small size, AST has an important set of responsibilities as described in their mission 
and defined in the Code of Federal Regulations, Title 51 US Code Subtitle V, Ch. 509. The two 
main goals of AST are: 

 Regulate the commercial space transportation industry, only to the extent necessary, to 
ensure compliance with international obligations of the United States and to protect the public 
health and safety, safety of property, and national security and foreign policy interest of the 
United States. 

 Encourage, facilitate, and promote commercial space launches and re-entries by the private 
sector. 

FAA CENTER OF EXCELLENCE (COE) PROGRAM 

The FAA Center of Excellence (COE) program was established by the Omnibus Budget 
Reconciliation Act of 1990, Public Law 101-508, Title IX, Aviation Safety and Capacity 
Expansion Act.  

COEs are intended to be a 10-year partnership of academia, industry, and government to create 
a world-class consortium that will address current and future challenges for commercial space 
transportation. The three main goals of every COE include research, training, and outreach. 

A unique attribute of the COE program is the one-to-one matching requirement for every federal 
dollar granted to a COE university. The matching requirement can be satisfied through direct or 
in-kind contributions from any non-federal funding source, including industry, universities, or 
state and local government organizations. 

Eight other COEs have been established by the FAA that pre-date the COE CST, including:  

 The Joint Center for Computational Modeling of Aircraft Structures, 1992 to 1996. 
 The Center of Excellence for Airport Technology (CEAT), established 1995. 
 The National COE for Aviation Operations Research (NEXTOR), 1996 to 2007.  
 The Airworthy Assurance COE (AACE), 1997 to 2007. 
 The COE for General Aviation Research (CGAR), established 2001. 
 The Partnership for Aircraft Noise & Aviation Emissions Mitigation Research (PARTNER), 

established 2003. 
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 The Joint Center for Advanced Materials (JAMS), established 2003. 
 The Airliner Cabin Environment Research (ACER) Center, also called the COE for Research 

in the Intermodal Transport Environment (RITE), established 2004. 

FAA CENTER OF EXCELLENCE FOR COMMERCIAL SPACE TRANSPORTATION 

FUNDING DETAILS 

 FAA Funding Year 1 Level: $2M (FY10) 

MEMBER UNIVERSITIES 

The nine COE CST member universities are: 

 Florida Institute of Technology  
(FIT, or Florida Tech) 

 Florida State University (FSU) 
 New Mexico Institute of Mining and Technology, 

(NMT, or New Mexico Tech) 
 New Mexico State University (NMSU) 
 Stanford University (SU) 
 University of Central Florida (UCF) 
 University of Colorado at Boulder (CU) 
 University of Florida (UF) 
 University of Texas Medical Branch at Galveston (UTMB) 

The COE CST member universities provide a comprehensive distribution of geographical 
coverage representing the entire Commercial Space Transportation industry, including the top 
four civil space states (California, Colorado, Texas and Florida) and New Mexico, the state 
leading the suborbital industry as well as having a significant level of military space activity.  
Combined, the nine universities bring over 50 other government, industry and academic 
organizations as research partners. 

RESEARCH TASKS 

 Number of Research Tasks: 25 
 Number of Principal Investigators: 27 
 Number of Students: 31 

Distribution of students by university and degree 
are shown in the graphs to the right. 

COE CST YEAR 1 HIGHLIGHTS 

The following are the major milestones for the 
FAA COE CST during its first year of operation: 

 COE CST Public Announcement Date:  
August 18, 2010 

 Execution Dates of Cooperative Agreements: September 15, 2010. 
 Meeting #1: Oct 21, 2010, held in Las Cruces, NM. 
 Meeting #2: Nov 9-10, 2010, hosted by UTMB in Galveston, TX. 
 Meeting #3: Feb 9, 2011, held in conjunction with the AST Conference in Washington, DC. 
 Meeting #4: Nov 8-9, 2011, the First Annual Technical Meeting held in Boulder, CO. 



  COE CST YEAR 1 ANNUAL REPORT – EXECUTIVE SUMMARY 

     3

COE CST MEMBER UNIVERSITIES 

As a single entity, the nine COE CST member universities bring complementary strengths 
together for the benefit of the overall COE. FAA finds that each team member provides highly 
respected and accomplished experiences that directly address the research and study needs of 
the commercial space industry. 

This section provides more detail on each of the nine member universities of the COE CST. 

FLORIDA INSTITUTE OF TECHNOLOGY (FIT) 

Florida Tech (FIT) offers broad expertise in aerospace and space-related engineering, science, 
space traffic management and launch operations, vehicle and payload analysis and design, 
thermal systems and propulsion.  

FLORIDA STATE UNIVERSITY (FSU) 

FSU brings a range expertise and unique infrastructure in many areas relevant to the COE CST, 
including but not limited to: cryogenics, thermal management, vehicle aerodynamics and 
controls, sensors, actuators and system health monitoring and high performance simulations. 

NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY (NMT) 

NMT is a science, math and engineering university with a focus on applied research. Major 
research facilities include a rocket engine test fixture at the Energetic Materials Research and 
Testing Center, and a 2.4M fast tracking telescope at the Magdalena Ridge Observatory 
dedicated to the study of near earth objects. 

NEW MEXICO STATE UNIVERSITY (NMSU) 

NMSU and its Physical Sciences Laboratory have led space and aerospace research in areas 
of suborbital investigations from the time of Werner Von Braun to the current era of commercial 
sub-orbital space transportation with Virgin Galactic. New Mexico Space Grant Consortium, the 
21st Century Space and related aerospace research focuses on annual access to space for 
student and faculty experiments, unmanned aerial vehicles, scientific ballooning and nano-
satellite development.   
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STANFORD UNIVERSITY (SU) 

SU brings a 50 year history of aerospace research excellence and a broad scope of expertise to 
the COE CST, including the optimization and autonomous operation of complex systems, 
strategic research planning, organizational integration and distributed administration experience. 

UNIVERSITY OF CENTRAL FLORIDA (UCF) 

UCF, as partners of Florida Center for Advanced Aero-Propulsion (FCAAP) and the Center for 
Advanced Turbines & Energy Research (CATER), offers its experience and expertise in thermal 
protection system, propulsion system components, cryogenic systems and materials, 
composites, sensors and actuators, and guidance and control. 

UNIVERSITY OF COLORADO AT BOULDER (CU) 

CU offers the COE CST their experience in spacecraft life support systems and habitat design, 
human factors engineering analysis, payload experiment integration, and expertise in space 
environment and orbital mechanics. 

UNIVERSITY OF FLORIDA (UF) 

UF has been performing aeronautical and aerospace research since 1941, with current 
emphasis in the Department of Mechanical and Aerospace Engineering on research in space 
systems, MEMS, computational sciences, structural dynamics, controls, gas dynamics, and 
propulsion. 

UNIVERSITY OF TEXAS MEDICAL BRANCH AT GALVESTON (UTMB) 

UTMB has a long history of medical support and human spaceflight physiological research with 
NASA.  This is complemented by more recent involvement in the commercial orbital and 
suborbital spaceflight industry supporting space flight participant visits to the ISS and 
preparation of passengers and crew for suborbital space flights. 

RESEARCH TASKS 

The research conducted within FAA 
AST is broken into four major 
research areas: 

 Space Traffic Management & 
Operations  

 Space Transportation Operations, 
Technologies & Payloads  

 Human Spaceflight 
 Space Transportation Industry 

Viability  

Each of these major research areas 
are divided into sub-areas and 
these, in turn, are further sub-
divided into lower level divisions.  

The following pages include a list of 
the individual COE CST research 
tasks conducted during the first 
year of operation followed by 
summary charts, one for each task.
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COE CST Research Tasks
Research Task Name RA PI Name (University)
186. Space Environment MOD Modeling & Prediction 1.1 Fuller‐Rowell (CU), Close (SU)

187. Space Situational Awareness Improvements 1.1 Scheeres (CU)

185. Unified 4‐Dimensional Trajectory Approach for Integrated Traffic Mgt 1.3 Alonso (SU)

220. Develop a Spaceport Operations Framework 1.4 Hynes (NMSU)

247. Air and Space Traffic Considerations for Commercial Space Transportation 1.5 Villaire (FIT)

257. Masters Level Commercial Operations Instruction Criteria 2.1 Born (CU)

258. Analysis Environment For Safety Assessment of Launch & Re‐Entry Vehicles 2.2 Alonso (SU)

259. Flight Software Validation & Verification Workshop 2.2 Alonso (SU)

228. Magneto‐Elastic Sensing for Structural Health Monitoring 2.3 Zagrai & Ostergren (NMT)

241. High Temperature Pressure Transducers for Hypersonic Vehicles 2.3 Sheplak (UF), Oats (FSU)

253. Ultra High Temperature Composites for Thermal Protection Systems 2.3 Gou & Kapat (UCF)

244. Autonomous Rendezvous and Docking (For Space Debris Mitigation) 2.3 Axelrad (CU), Rock (SU), 
Fitz‐Coy (UF), Collins (FSU)

255. Wearable Biomedical Monitoring Equipment For Human Spaceflight 3.1 Jennings (UTMB)

181. Physiological Database Definition and Design 3.1 Vanderploeg (UTMB)

182. Human System Risk Management Approach 3.1 Vanderploeg (UTMB)

256. Additional NASTAR Centrifuge Testing 3.3 Vanderploeg (UTMB)

184. Human Rating of Commercial Spacecraft 3.4 Klaus (CU)

183. Flight Crew Medical Standards & Participant Acceptance Guidelines 3.5 Jennings (UTMB)

193. Role of COE CST in Encourage, Facilitate & Promote (EFP) 4.5 Hubbard (SU), Born (CU)
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