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Stability analysis of continuous rotating detonation in hollow combustor
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Space Engineering University, Beijing 101416, China)

Abstract: Rotating detonation experiments were conducted with various mass flow (i.e.,
142.7—493.9 g/s) in a hollow combustor. The propagation velocity of the detonation wave was close to the
Chapman-Jouguet (CJ) detonation speed when the mass flow reached 493.9 g/s. With the decrease of mass
flow, the velocity and pressure of the detonation waves decreased. When it dropped to 142.7 gfs, the
detonation waves evolved into a two-wave mode, accompanied by extinction and re-initiation
phenomenon. Moreover, the pressure and velocity of the detonation waves fluctuated periodically, and the
average propagation velocity was only 76.8% of CJ detonation velocity. Further, the nonlinear time-series
analysis was adopted to reveal the stabilities of detonation waves. Results showed that when the mass flow
was greater than 300 g/s, the attractor of the pressure time series in the phase space converged to the limit
cycle mode. Decreasing the flow led to the disorder of the attractor. It indicated that the stability of the
detonation wave decreased, and the system was prone to disorder. This study proved the effectiveness of
nonlinear time-series analysis in studying the stabilities of rotating detonation, providing a methodological

reference for the judgment of detonation wave stability under complex working conditions.
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Fig. 1 Schematic diagram of the experiment apparatus
F1RHEHRSETTSE
Table 1 Design conditions and statistical parameters
T m/(g/s) WAL ferr/kHz Verr/(m/s) V/(m/s) Sy 7/MPa Sp (V/Ver) %
1 142.7 ot 9.77 15353 1482.1 87.16 0.246 0.132 76.8
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