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Supersonic Combustion Ramjet Research
Hydrocarbon-Fueled Hypersonic Air-Breathing Propulsion Systems

High Bandwidth Optical 
and Laser Diagnostic 

Development and Application

X-51A – Mach 5+
Scramjet Engine Demonstrator
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Basic and Applied Research in Combustion, Fluid Dynamics, Diagnostics, and Plasmas 

Combustion 
Enhancement via Plasma

Physics Governing Ignition 
and Flame Stabilization in 

Supersonic Flow

Energy Coupling/Deposition 
Techniques for Ignition and 

Flow Modification

Dr. Timothy Ombrello – Research Aerospace Engineer

The Challenge:
Manipulate Air, Inject Fuel, Ignite Fuel, 

Combust Fuel, and Produce Thrust 
Within 1 ms of  Flow Residence Time

What I Do:

Turbulent Mixing in 
High Enthalpy and High 
Reynolds Number Flow

Multiphase Injection 
Into Supersonic Flow

Working on Experiments Ranging From Bench-
Top Platforms to Full Scale Wind Tunnel Facilities
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