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Numerical Simulation of Ammonia/Oxygen Rotating Detonation Waves

Liu Yongnan, Wang Haiou, Luo Kun, Fan Jianren
(State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China)

Abstract: In this study, numerical simulation of ammonia/oxygen rotating detonation waves has been performed
to investigate the characteristics of propagation, periodic variation, and pollutant emissions. The results show that
the propagation speed of the rotating detonation wave is approximately 1851.9 m/s, with a frequency of about
6.17 kHz. The combustion wave couples well with the shock wave, and a stable triangular region exists behind the
wave. There exists discontinuity in pressure, temperature, and velocity distributions near the inlet and outlet of
the flow field at the oblique shock, with the discontinuity at the outlet lagging behind that at the inlet. During a
typical period, the temperature, pressure, and chemical reaction intensity of the detonation wave exhibit dynamic
stability, with the wave front significantly affecting the combustion reaction. The detonation wave also shows dy-
namic variations during different periods. NO is the main pollutant of ammonia/oxygen rotating detonation, which
is concentrated near the detonation wave and deflagration wave fronts. The reaction rate of NO differs significantly
between the detonation wave front and the deflagration wave front, with a higher NO generation rate at the detona-
tion wave front, accompanied by a high consumption rate; while the NO generation rate at the deflagration wave

front is relatively lower.
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