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Next Steps
Trends in CH4-OX propellant & 25mm RDE
• Temperature dependence:  Verify initial temperature 

choice by comparing 10mm RDE experimental data 
with updated code results 

• 25 mm (1”) RDE:  extend analysis to the larger RDE
• Investigate Effects of Variable Mass Flux:  increases 

in mass flux causes higher detonation wave 
numbers, and may have other effects as well

• Annular RDEs:  The code developed for annular 
engines will allow comparison to the more  
extensive annular RDE experiment database
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Background
Detonative combustion in RDEs extracts more work from 
propellants than conventional combustion in rocket engines. 
Current RDE modeling does not match experimental results 
nor predicts operational limits; characterizing the acoustic 
properties of running RDEs will inform engine parameter 
optimizations.

In small RDEs, pressure gain realization permits lower propellant 
injection pressures and simpler thruster systems.

Motivation:
• Hollow RDE:  Hollow or Coreless RDEs may perform better 
than the traditional annular RDE designs.

• Complexity:  Acoustic analysis has not been fully outlined 
on RDEs; combines rocket engine acoustics with shock 
and detonation wave physics.

Acoustic Analysis:
• Acoustics:  Sound propagation in RDEs must account for 
kHz-level frequencies.

Studied acoustic 
analysis and RDE 

literature

Integrated theory 
and experiment to 

create MATLAB 
code

Tested 10 & 25 
mm RDEs, 

gathered data

Ran code for 10&25 
mm RDE on H2 and 
CH4, charted results

Chart results 
with annular 

RDEs and with T 
variations

Acoustic Modes:
• Radial:  Symmetric
• Tangential:  
Non-symmetric, oscillates 
across an axis or axes

• Transverse:  Any 
combination of the two 
modes listed above

• Longitudinal:  Not 
considered here

• Example: Run 53 (10mm hollow RDE, H2-OX, φ ≈ 1.8) has n = 1, 
average freq. 95 kHz, but base  
frequencies. ~57, 83 and 105 kHz.

Detonation wave direction
Hollow 10mm RDE


