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Validating Experiment of Continuous Rotating Detonation
under High Total Temperature Air
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Abstract: Experiments were performed on a direct—connect experimental facility to validate the working
feasibility of continuous rotating detonation (CRD) in the airbreathing mode. A tripropellant air—heater was
used to produce vitiated air, and its designed mass flow rate and total temperature were 600g/s and 860K, re-
spectively. CRD were realized and sustained with H, and vitiated air, using a pre—detonator tangent to the deto-
nation combustor for detonation initiation. It is found that one detonation wave propagates in the one direction
mode (ODM) in the detonation combustor, with Hu/air equivalence ratio of 0.86, and the operation of the air—
heater is not affected by the CRD. The average propagation frequency based on the measured high—frequency
pressure is 3.68 kHz, in good agreement with the dominant frequency of 3.67 kHz based on FFT. The propaga-
tion velocity is 1248 m/s correspondingly. A long—duration CRD experiment without high—frequency pressure ac-
quisition was carried out, and it was demonstrated that the CRD can propagate continuously for a long time un-
der high total temperature air.
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