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Abstract: In order to study the propagation characteristics of rotating detonation of kerosene cracked gas,
using C,H,/CH,/H, mixture as alternative fuel and air as oxidant, a numerical simulation study of the two—dimen-
sional rotating detonation process of the mixture was carried out using a calculation program rhoReactingCentral -
Foam based on OpenFOAM. The effects of the total inlet pressure, the equivalent ratio and fuel mixing ratio on
the propagation characteristics of the rotating detonation wave and the mechanism of the mode transition of the ro-
tating detonation wave during the propagation process are studied. The results show that the detonation wave pres-
ents four propagation modes under different calculation conditions: single—wave mode, double—wave collision

mode, single/double-wave mixed mode, and three—wave mode. When double waves collide, the detonation wave
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propagates steadily, and the height of the detonation wave head remains the same. In the three=wave mode, the

propagation direction of the rotating detonation wave changes. The essence of the mode transformation of detona-

tion wave is that after increasing the inlet pressure and equivalent ratio, the environmental conditions conducive

to chemical reaction are formed on the interface between detonation products and fresh premixed combustible

gas, and a new shock wave occurs on the contact surface. High temperature and high pressure shock wave col-

lides with fresh premixed combustible gas, which further increases the chemical reaction rate, and the shock

wave obtains enough energy to gradually enhance to detonation wave, which promotes the process of deflagration

to detonation.

Key words: Rotating detonation; Multi—component gas; Inlet pressure; Equivalence ratio; Modal trans-

formation mechanism
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Table 2 Comparison of calculated and theoretical C-J value
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Fig.2 Inlet pressure curve under different grid size
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Table 3 Results under different working conditions
Case Total pressure/MPa Equivalence ratio Wave speed/(m-s™')  Wave pressure/MPa Propagation mode
1 0.6 0.6 1562.5 3.7 Single wave
2 0.6 0.8 1681.7 4.0 Single wave
3 0.6 1.0 1795.9 43 Single wave
4 0.6 1.2 1825.8 4.5 Hybrid waves
5 0.6 1.4 1739.5 4.4 Double waves
6 0.8 1.0 1653.4 5.5 Double waves
7 1.0 1.0 1644.7 6.2 Double waves
8 1.2 1.0 1612.9 7.5 Three waves
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Fig. 3 Time curves of pressure and temperature at x=11mm

on inlet boundary
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Fig. 4 Pressure and mass flow curve in case 6

Table 4 Detonation wave parameters of different fuel mixing ratios

Case Fuel mixing ratio C,H,:CH,:H, Wave speed/(m-s™") Relative error/% Propagation mode
9 2.0:1:4 1795.9 2.5 Single wave
10 1.8:1:4 1689.0 8.3 Double waves
11 22:1:4 1669.0 9.4 Double waves
12 34:2:4 1662.2 9.8 Double waves
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Fig. 5 Formation process of stable two-wave collision mode
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Fig. 10 Formation process of the double-wave collision to the three-wave mode
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