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Abstract: The effects of isolator injection, divergent section injection, and multi-point mixing
injection on the propagation and performance characteristics of kerosene/air rotating detonation
combustors (RDCs) were investigated. Focusing on typical operating conditions of ramjet RDCs, changes
in combustion efficiency and total pressure gain were studied. It was found that with increasing
equivalence ratio, different injector configurations influenced the propagation characteristics of detonation

waves. Steady detonation, unsteady detonation and deflagration were observed in the experiment. Different
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injector configurations also had certain impact on the combustion efficiency and total pressure gain.

Overall, under varying equivalence ratios, multi-point mixing injection in the isolator and divergent section

exhibited superior combustion efficiency. Combustion efficiency showed an initial increase followed by

fluctuation with increasing equivalence ratio. In the experiments, the maximum combustion efficiency of

89.5% was observed at an equivalence ratio of 0.653. The total pressure gain of the RDC gradually

increased with the increasing the equivalence ratio. The highest effective total pressure gain occurred at an

equivalence ratio of 0.644, with a peak effective total pressure gain of —0.171. The injection in the

divergent section demonstrated superior overall performance. However, it needs to be combined with

auxiliary injection in the isolator to improve the organization of the combustion process, thereby further

optimizing the injection configuration.

Keywords: rotating detonation combustor; kerosene; performance analysis;

combustion efficiency; total pressure gain
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Fig. 1 Schematic diagram of RDE and sensor arrangement
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Table 2 Key parameters of injection configuration
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Table A1 Experimental operating parameters

LTS R VA 23S it ia (kgls) BRI R e/ (g/s) AR T/K Mt e  BUEIIELW g,
1 e g 2.18 36.0 593.78 0.243 4.54
2 e 5 B 2.19 472 600.67 0.317 7.66
3 e g 217 55.5 603.25 0.376 10.62
4 e 5 B 222 69.5 604.45 0.46 16.23
5 e g 223 84.3 608.84 0.556 23.70
6 e 5 B 2.17 98.0 606.43 0.664 33.6
7 e g 2.19 110.1 601.85 0.739 41.47
8 e 5 B 2.18 116.0 601.42 0.782 46.32
9 PokEL 2.15 27.4 600.67 0.187 21.56
10 kB 2.14 415 604.55 0.285 49.76
11 PokEL 2.13 48.5 606.55 0.335 68.81
12 kB 2.18 62.1 602.92 0.419 108.84
13 PokEL 22 75.7 604.5 0.506 158.90
14 kB 222 933 602.95 0.618 236.85
15 PokEL 2.2 97.7 604.66 0.653 263.69
16 2 T 221 16.7 613.02 0.222 8.46
17 2 T 22 21.9 605.93 0.293 14.85
18 2 T 221 25.8 601.04 0.343 20.57
19 Z T 222 26.8 602.97 0.355 21.97
20 2 T 2.19 29.5 607.58 0.396 27.28
21 Z T 2.18 34.6 605.03 0.467 38.05
22 2 T 2.14 35.1 618.96 0.482 39.46
23 Z T 2.18 47.8 608.04 0.645 72.09
24 2 T 22 543 608.46 0.725 89.72
25 Z T 2.18 56.1 602.45 0.757 98.64
26 2 T 2.16 59.4 601.22 0.809 113.12
27 2 22 65.3 607.94 0.873 130.57
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