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UAH Contact Information

• UAH Propulsion Research Center http://prc.uah.edu

– Dr. Robert Frederick, Interim Director
• 256-824-7200, Robert.Frederick@uah.edu

– Dr. David Lineberry, Research Engineer
256 824 2888 David Lineberry@uah edu• 256-824-2888, David.Lineberry@uah.edu

– Dr. James Blackmon
• 256-824-5106, James.Blackmon@uah.edu

– Mr. Anthony Edmondson, Research Program Coordinator
• 256-824-7209, Anthony.edmondson@uah.edu, y @

• UAH Department of Mechanical and Aerospace Engineering

– Dr. Robert Frederick, Interim Chairman, ProfessorDr. Robert Frederick, Interim Chairman, Professor
• 256-824-6154, Robert.Frederick@uah.edu

– Dr. Jason Cassibry, Assistant Professor
• 256-824-5107, Jason.cassibry@uah.edu

– Dr. Nathan Slegers, Associate Professor
• 256-824-6543, Nathan.Slegers@uah.edu
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Agendag

• PRC Backgroundg
• Example 
• Future Collaborations• Future Collaborations



4UAHuntsville Propulsion Research Center
MissionMission

PRC connects the Academic Research Community with Industry & Government to advance 
basic science and technology development related to propulsion and energy.

PRC St t i Vi i 2015PRC Strategic Vision 2015
The PRC will be a major generator of talent and innovative 

solutions in propulsion and energy
related technologies.
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UAHuntsville Organization Chartg
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6MAE Faculty/Administration

UAH Department of 
Mechanical and Aerospace 

MAE Faculty

p
Engineering

MAE Faculty

MAE Lecturers Emeritus Faculty



UAH NIRPS University Consortium
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y
National Institute of Rocket Propulsion Systems
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Back Row: Robert Frederick, UAHuntsville, Mark Brandyberry, University of Illinois; Robert Santoro, Penn State, 
Alan Wilhite, Georgia Tech.; Vadim Smelyanskiy, NASA Ames; Shankar Mahalingam, UAHuntsville.

Front Row: Ken Yu, University of Maryland; Roy Hartfield; Auburn ; C.P. Chen; UAH; Mitchell Walker; Georgia Tech; and Bill Anderson, Purdue University., y y ; y ; ; ; ; ; g ; , y
Brian Cantwell; Stanford to present on October 28th at UAH.

October 14, 2010, 
Huntsville, AL



Current State of Academia in Propulsion
UAH NIRPS Worship Report
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UAH NIRPS Worship Report

System Architecture         Fundamental                 Multi-Physics
and Cost Processes                      Modelingg
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Example Class  - Adv. Solid Rocket Propulsion
Developed by Robert Geisler and Dr. Robert Frederick, Jr.

ITAR Cleared, UAH Graduate Course, UAH Professional Development 
Course, and AIAA Short Course
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Nationally Recognized Student Launch Initiative
N ti l Fi t Pl D i F b B ild R F d i k UAH F lt Ad iNational First-Place Design-Fab.-Build – R. Frederick, UAH Faculty Advisor
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UAH University Student Launch Initiative
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State of the Art Laboratories
Approximately 15,000 ft2 of Laboratory Space
• Air-breathing Test Cell
• Hot-Fire Rocket Test Cell

Fabrication
/Assembly 
Shop

Industry 
Collaborator
Office/Lab • Hot-Fire Rocket Test Cell

• Thermal Stability Test Lab
• Solar Thermal Lab (not Shown)
• High-Pressure Solid Propellant Lab (not shown)
• Electric Propulsion Lab
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PRC Core Competencies

• Aerospace System Design
Systems Requirements
Technology /Assessment Integration
System Modeling/Evaluation

• Liquid Propulsion
Integrated Methodology
Combustion Efficiency/Instability
Laboratory-Scale Rocket Engine
Advanced Diagnostics

• Solid Propulsion
Propellant Formulationp
Burn Rate Determination
Motor Testing

• Advanced Propulsion
Plasma Modeling
Plume Characterization
Solar Propulsion

• Numerical Analysis• Numerical Analysis
Sprays
Acoustics



Aerospace Systems Design
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Aerospace Systems Design
Guided Bullet Study



Guided Bullet Study
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Guided Bullet Study
Student IPTs. – Competing Concepts Selected Design – Army Contract.

Additional Research AutopilotAdditional Research - Autopilot System Analysis – Journal Article

Hahn, P.V., Frederick, R.A., Jr., and Slegers, N., “Predictive Guidance 
of a Projectile for Hit-to-Kill Intercept,” IEEE Transactions on Control 
System Technology, Vol. 17, No. 4, 2009.



Guided 2 75 Rocket – Graduate Class
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Guided 2.75 Rocket – Graduate Class



MDA Innovative Propulsion Technology
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MDA – Innovative Propulsion Technology 
Support

UAH/MDA Charter
• Identify, Assess, and Prioritize 

Promising Technologies
• Establish Consortium of Propulsion 

Technical Experts
• Conduct Analytic and Laboratory-

S l A f P i iScale Assessments of Promising 
Technologies as Independent 
Verification of Characterization

• Synthesize Document and MaintainSynthesize, Document, and Maintain 
Propulsion Technology Investment 
Strategy
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Example – UAH Integrated Methodology
S t E i iSystem Engineering

New Component Technology

Cold-Flow Low-Pressure High-Pressure Modeling andCold Flow 
Spray Facility

Low Pressure 
Combustion Stability

High Pressure 
Combustion 
Performance

Modeling and 
Verification

19Digital Database
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PRC Statistics

PRC History
• Founded in 1991
• 30 Million in External Funding to Date 
• 75 Refereed Publications to Date

FY10 Statistics 

• 14 Active Research Projects
• 5 Full time Staff
• 8 Faculty Collaborators

• Over 25 Ph.D. degrees Advised
• Over 120 Masters Degrees Advised
• Over 125 Undergraduate Students Supported
• Numerous Government, Academia, and 

I d t P t

• 5 Ph.D. Students
• 20 Masters Degree Students
• 5 Undergraduate Students Researchers
• 1.2 Million in Expenditures

Industry Partners
Sponsors and Collaborators 



22UAH PRC Affiliations 

• AIAA Hypersonic Technical Committee
• AIAA Joint Propulsion Conference Organizing Committee [Propulsion Education]
• AIAA Solid Rocket Technical Committee
• Aerospace Consortium of Alabama (ACA), [UAH, Auburn, and Alabama]
• Air Force Educational Partnership Agreement, AFRL Edwards
• AMRDEC Standing Contracts
• ASEE Propulsion Education
• JANNAF Journal of Propulsion and Energy• JANNAF Journal of Propulsion and Energy
• JANNAF Solid Performance Committee
• NASA Constellation University Institute Program (CUIP)
• NASA Educational Partnership Agreement, MSFC
• NASA MSFC Cooperative Agreement
• NASA Glenn RTAPS [Research and Technologies for Aerospace Propulsion Systems]
• ONERA France


