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Investigation on Performance of Rotating Detonation Engine with Swirl Injector
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Abstract
In present study, the swirl injector was utilized to a rotating detonation engine. Experiments were conducted

employing injectors with four distinct swirl angles, ;,; = 0°,30° 45°and 60°, to evaluate detonation propagation

characteristic and thrust performance. As a result, it was not found that swirl injectors can improve the specific

impulse under the same condition of the mass flow rate and equivalence ratio. However, injectors with increased

swirl angles yield enhanced circumferential wave propagation velocity Vg, and number of the detonation waves.

Furthermore, a correspondence between propagation direction and swirl direction was observed across all injector

configurations.
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Fig. 1 swirl angle in rotating detonation engine
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Fig.3 schematic of RDE combustion test

Table 1 experimental condition
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Table 2 summary of RDE combustion test

swirl num. of propellant time-averaged specific num. of detonation rotation
angle test mass flow rate thrust impulse  detonation velocity angle
l/Jini mp Faet Isp Nget Vet Odet
[’] [-] [g/s] [N] [s] (-] [s] [-]
0 1 27+2 58+5 216 + 27 1 1785+ 28  positive
30 1 27 +2 58+5 216 + 27 2 1917 + 17 positive
45 2 27 +2 56+5 212 + 27 3 1775 £ 20 positive
60 2 2742 56+5 214 + 28 3 1864 £ 57  positive
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Fig.4 time history under ;,; = 60° condition Fig.5 6 —t diagram
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Fig. 6 time history of high-response pressure
transducer mounted on z = 10 mm in RDE
combustor
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