
Students: Cody Dowd, Ashwin Kumar, Shrihari
Sampathkumar
P.I.’s: Joseph Meadows

High Pressure Combustion Rig

Pressure Vessel Interior

High Pressure SystemRig Capabilities: 
• Capable of continuous operation 

with pressure up to 10 bar at a 
flow rate up to 1.2 kg/s 

• Capable of turbine inlet 
temperatures of 1700°C

• Water quench system to cool 
exhaust gas before back pressure 
valves

• 3 – 5x8” Rectangular optical access 
windows at dump plane

Cooling Air

Inlet Air

Main Fuel injected in crossflow Combustion and Flame stabilization Transition piece to get 
exhaust to water jacket

Design and Analysis:
• Full conjugate heat transfer with 

reacting flow was conducted to 
determine metal temperatures

• Using temperatures, structural 
analysis was conducted on critical 
components for fabrication

• Water quench simulation to 
determine evaporated content and 
temperature approximation

Conjugate Heat Transfer with Combustion

Structural Analysis

Stress Axial Expansion
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Water Quench System 
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Water injection evaporating 
and cooling hot gas path

Optical Access

Ignitor / Fuel Injection Assembly

Pilot Inlet Main Fuel Inlet

Ignitor runs concentric to fuel lines

Dynamic Pressure Transducer Ports

Main fuel injected 
as jet in crossflow


