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Effective T&E is key to successful development and fielding of hypersonic systems: 
ÅProvides knowledge to lessen probability of in-flight failures and performance shortfalls
ÅDelivers cost  and schedule risk reductions for acquisition programs
ÅValidates promised capability to effectively penetrate and control contested battlespace

Enhanced ability to overcome challenges of time, distance, and enemy defenses

Hypersonic Weapons
Offering Disruptive Advantages, Presenting T&E Challenges

ÅHypersonic T&E Challenges
ÅFar more extreme flight conditions than other DoD weapons
ÅTimely enhancement of T&E capabilities to acquisition program caliber 

Å Improved flight simulation in ground test facilities 
ÅLower cost/more data per flight test
ÅLower data uncertainty
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Goals
Needs

Improved tools, techniques, 

capabilities and technical 

workforce for:

Modeling and 

Simulation

Flight 

Test

Ground 

Test

Solutions

Focused Investments 

in DoD Test Ranges  

and Centers

DoD T&E capability 

to effectively develop 

and field high speed 

systems

Air Force 

Test Center

Test Resource 

Mgmt. Center

Closing hypersonic test & evaluation gaps by developing and investing in improved test technologies, 

tools, techniques, facilities, and technical workforce for flight test, ground test and modeling and 

simulation; enabling effective acquisition-caliber T&E of high speed systems

Strategic Partnership w/ TRMC
Closing Gaps in Hypersonic T&E Capability 

HSST ïHigh Speed Systems Test

($200M T&E S&T Tech Development)

HyTIP ïHypersonic T&E

Investment Program

($350M Test Infrastructure Enhancement)
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HSST & HyTIP
T&E Capability Enhancement Areas

Improving  Propulsion 

Ground Test Methods, 

Expanding Test Envelopes, 

Improving Accuracy &  

Fidelity  

Improved Aeroheating & 

Ablation Test Capabilities, 

Improved Flow Quality, Aero-

Thermal Structural, Aero-

Optics, High-Speed 

Munitions Dispensing 

Testing

Innovative New 

Sensors, Improving 

Accuracy, Increasing 

Measurement Ranges, 

Test Techniques for 

Improved Correlations 

Aeropropulsion

Instrumentation & 

Test Techniques 

Improved Flight Performance 

Prediction Capabilities. 

Validating Codes, Developing 

Complex Physics-Based Tools 

Aerodynamic & Aerothermal

Evaluating Range Corridor and 

Infrastructure Needs, Improving Mission 

Assurance and Launch Flexibility, 

Developing In-Flight  Measurements, 

Increasing Data Capture per Flight

Flight Test

Weather Effects

Developing Capability to 

Simulate Thermo-mechanical 

Responses of High Speed 

Thermal Protection Systems and 

Control Surfaces in Natural 

Environments

Workforce 

Development

Develop Advanced Workforce 

Skills, Techniques, and 

Expertise for Current and 

Future Hypersonic T&E 

Workforce

GN&C, Seekers ,Lethality

Developing Integrated End-

to-End Hardware in the 

Loop Mission Simulation; 

GN&C and Seeker/Sensor;  

Ordnance Evaluation

M&S, Instrumentation & Test Techniques, and Workforce Development 

Embedded in Multiple Capability Enhancement Areas 

Modeling & 

Simulation
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Hypersonic Aerothermal and Propulsion Clean Air Test Capabilities
Improving Ground Test Methods, Expanding Test Envelopes, Improving Accuracy and Fidelity

ÅAccurate determination engine performance and operability 

ÅRepresentative environments for aero-thermal structural and aero-optic testing

ÅValidated technologies reduce risk to build full scale test facility

Clean air heat addition up to Mach 7.5
Å Current facilities use combustion heated test air

Å Clean air is representative of true flight air chemistry

Å Reduces uncertainty for system design margin, 

performance, operability, and durability 

Variable Mach number nozzle (4.5-7.5)
Å Current facilities use single point Mach nozzles

Å Variable Mach nozzle permits much more accurate 

simulation of transient  operation along flight trajectory

Current Efforts
Aerothermal Structural and Advanced Propulsion

Test Cabin Installed

RSH Installed

J-5

HAPCAT
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ÅProvides acquisition roadmap for system development

ÅDevelops computational link between ground and 

flight test BLT predictions 

Improved Arc Heater Design Enables Key 

Test Capability for Boost-Glide Systems 

Å High enthalpy flow with longer test times

Å Expanded test envelope representative of 

typical boost glide trajectories

Å Improved electrode design and arc control 

provides more consistent conditions and 

longer component life

ÅFills requirement for mid pressure arc heater capability 

ÅProvided dssential tool in advanced materials 

characterization & Thermal Protection System design  

State of the Art Prediction Tools for 

Boundary Layer Transition

Å Correlate BLT results between different test 

facilities using various vehicle shapes

Å Facility flow noise characterization

Å Defines optimal methods & instrumentation

Å Validates prediction tools and 

measurements of transition mechanisms 

Current Efforts
Aerodynamics & Aerothermal

MPAH-P (H2) 

Activation Testing


