NASA Glenn Technology Fact Sheet

Dual Mode Combustor  (LEW-18426-1)

Innovators at NASA’s Glenn Research Center have developed a new dual-mode ramjet combustor capable of operating over a wide Mach number range during flight. Because launch vehicles must function efficiently and effectively from Mach 0 to 20 – to accommodate lift-off at subsonic speed and entry/re-entry at hypersonic speed – the challenge is to develop an air-breathing combustor that operates in both subsonic and supersonic combustion modes. This new engine innovation operates as a conventional ramjet at low speed, offering higher efficiency than current dual-mode scramjets. It can then transition to supersonic combustion in a free-jet mode in the appropriate flight condition. During flight, the propulsive stream is not in contact with the combustor walls and equilibrates to the combustion chamber pressure. Glenn’s combustor can operate as a traditional ramjet at lower flight Mach numbers than current dual-mode scramjets, bridging the gap between turbine or rocket-based low-speed propulsion and scramjets.

Benefits
· Wide range of operation: Operates efficiently from subsonic to supersonic combustion modes
· Efficient: Functions as a conventional ramjet at low speed, offering higher efficiency than existing technologies
· Eliminates fuel staging: The cross-sectional area distribution required for supersonic combustion is accommodated aerodynamically without regard for wall-pressure gradients and boundary-layer separation
· Reduces local heating: Reduces heat loads, especially localized effects of shock-boundary-layer interactions
· Enables use of hydrocarbons: Allows the potential use of hydrocarbon fuels to higher flight Mach numbers

Applications
· Air-breathing launch vehicles
· Reusable launch systems
· Long-range
Patent
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