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Background Acoustic Analysis on Small-Scale Rotatin
Detonative combustion in RDEs extracts more work from

H H
propellants than conventional combustion in rocket engines. Detonatlon Englnes ‘RDE)

Current RDE modeling does not match experimental results — |Ragegrcher: H. J. Shipman, Pl: C. Knowlen, W.E.B. Department of Aeronautics and Astronautics
nor predicts operational limits; characterizing the acoustic

properties of running RDEs will inform engine parameter
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Predicted transverse modes vs. experimental data: H2-0X, 10mm
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Motivation:

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

« Complexity: Acoustic analysis has not been fully outlined
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on RDEs; combines rocket engine acoustics with shock * Annular RDE: Similar to hollow, fynq = % \/ KT—” T %: but x,,, Includes 9 _ _+ ) y
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coustic Analysis:
oA fios. Sy 4 fon in RDE t 5  Wave Dynamics: High speed video and piezoelectric pressure data NeXt Ste =

coustics. =ound propagation in S Must account ror were used to determine wave speed, frequency and count. Trends in CH4-OX propellant & 25mm RDE
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Acoustic Modes: » Example: Run 53 (10mm hollow RDE, H2-OX, ¢ = 1.8) has n =1, « Temperature dependence: Verify initial temperature
' average freq. 95 kHz, but base o e choice by comparing 10mm RDE experimental data

* Radial: Symmetric

 Tangential B
Non-symmetric, oscillaf@Ss==

frequencies. ~57, 83 and 105 kHz.
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Frequencies in the 10mm H2-OX RDE

with updated code results
« 25 mm (17) RDE: extend analysis to the larger RDE
* Investigate Effects of Variable Mass Flux: increases
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