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Ames Research Center

High Enthalpy Arc Jet Complex
Providing ground-based hyperthermal environments in support of the nation’s research and development activities in thermal 
protection materials, vehicle structures, aerothermodynamics and hypersonics.

https://www.nasa.gov/centers/ames/thermophysics-facilities/arcjet-complex

Modernization project at ~$120M over 8-10 years. 

Range Complex
Providing critical testing support to the nation’s research and development activities in hypervelocity impact physics, 
aerodynamics, aerothermodynamics, flow-field structure and chemistry.

https://www.nasa.gov/centers/ames/thermophysics-facilities/ballistic-ranges

No known upgrades

Facilities

https://www.nasa.gov/centers/ames/thermophysics-facilities/arcjet-complex
https://www.nasa.gov/centers/ames/thermophysics-facilities/ballistic-ranges
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Glenn Research Center/Armstrong Test Facility

Hypersonic Test Facility
The Hypersonic Tunnel Facility (HTF) at NASA’s Neil A. Armstrong Test Facility (ATF) Neil A. Armstrong Test Facility (ATF) located in 
Sandusky, OH, originally designed to test nuclear thermal rocket nozzles, is a hypersonic (Mach 5, 6, and 7) blowdown, nonvitiated
freejet facility that tests large-scale hypersonic air-breathing propulsion systems.

https://www1.grc.nasa.gov/facilities/htf/#facility-overview

Returning to service requiring relocation of the ”NASA Electric Aircraft Testbed” (NEAT) first.

Facilities

https://www1.grc.nasa.gov/facilities/htf/
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Langley Research Center

Aerothermodynamic Lab
The Aerothermodynamics Laboratory is a collection of three hypersonic wind tunnels utilized for basic flow physics research, 
aerodynamic performance aeroheating assessment, optimization, and benchmarking of advanced space transportation vehicles.

https://www.nasa.gov/aetc/hypersonic/al
• 31” Mach 10
• 20” Mach 6 – replace steam ejector PLC and air heater bundle

8’ High Temperature Tunnel
The 8-Foot High Temperature Tunnel (HTT) provides combustion-heated hypersonic blowdown-to-atmosphere simulation for Mach 
numbers of 3, 4, 5, and 6.5 through a range of altitude from 50,000 to 120,000 feet.

https://www.nasa.gov/aetc/hypersonic/htt

New Mach 6 nozzle

Facilities

https://www.nasa.gov/aetc/hypersonic/al
https://www.nasa.gov/aetc/hypersonic/htt
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Langley Research Center (cont’d)

4’ Supersonic Unitary Plan Wind Tunnel
The UPWT is equipped with asymmetric sliding-block-type nozzles for varying the ratio of nozzle throat to test section, thus providing 
continuous variation in Mach number.
https://www.nasa.gov/aetc/supersonic/4-foot

Numerous maintenance tasks.

Scramjet Test Complex
The Supersonic Combustion Ramjet (Scramjet) Test Complex is a leading-edge ground test capability comprised of several distinct 
facilities. The complex includes a direct-connect combustor test facility, two small-scale complete engine test facilities, the Mach 4 
Blow-Down Facility, and the 8-Foot High Temperature Tunnel, a large-scale complete engine test facility.

https://researchdirectorate.larc.nasa.gov/supersonic-combustion-ramjet-scramjet-test-complex/

Hypersonic Materials Environmental Test System (HyMETS)
A small arc-jet facility that tests small (around 0.5” diameter) TPS coupons.

Facilities

https://www.nasa.gov/aetc/supersonic/4-foot
https://researchdirectorate.larc.nasa.gov/supersonic-combustion-ramjet-scramjet-test-complex/
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Designs
• Hypersonic High Reynolds Number Tunnel (HHRNT), October 2020 by Jacobs

Study done in case the Langley 4’ UPWT was to be demolished and has since been removed from the demolition list.
• Langley 15” Mach 6 Low Disturbance Tunnel, June 2017 White Paper

35% design completed in 2014 with a current 60% design in place resulting in a 100% design to follow

Studies
• NASA Hypersonic Experimental Aerothermodynamics Capabilities (HEAC) Study

Charter is to re-evaluate NASA testing capabilities and capacity as the demand for hypersonic aerothermodynamic ground testing 
increases…

• NASA High Speed Capabilities Assessment Team (HiSCAT)
Identify current high-speed (~Mach 2-Mach 5) technical capabilities within NASA, other federal entities, academia, industry and
others. Scope is to assess the current state of high-speed capabilities (workforce, tools, facilities) and technical disciplines.

• Institute for Defense Analyses (IDA) hypersonic study for the Test Resource Management Center (TRMC)

Awareness
• Hypersonic Ground Test Center to be located at Purdue

Designs, Studies, Awareness
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1. Reduction in overall costs or increase revenue.
• More data output.
• Increase test entries.
• Reduce workforce.

2. Greater automation and efficiencies.
3. Centralize expertise into one place. (Like DoD’s AEDC TN).
4. Free up additional funds to improve targeted facilities.
5. Leverage new technologies and processes.
6. Lower maintenance backlog.
7. Increase productivity.

NPAT DoD/NASA Wind Tunnels
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