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Abstract: To further study the flow field characteristic of rotating detonation, based on the open source
computational fluid dynamics (CFD) software OpenFOAM, 19 species and 9—step reaction kinetics model was
used to simulate the three—dimensional flow field of H,/Air continuous rotating detonation. The detailed structure
of the flow field in the combustor was obtained when the rotating detonation wave propagated steadily. The propa-
gation characteristics of shock wave near the combustor head were studied. The pressure gain performance of rotat-
ing detonation combustor was analyzed. The results show that the first reflected shock wave after rotating detona-
tion wave propagates from the outer wall of combustion chamber to the inner wall, and the height of reflected
shock wave increases, and a local high temperature and pressure region is formed near the inner wall and inter-

sects with the slip line. The phase of the rotating detonation wave on the outer wall is about 0.003rad to 0.15rad
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behind that on the inner wall, and the phase difference increases with the increase of the difference of combustion

chamber curvature. The number of reflected shocks near the head of combustion chamber is affected by the stag-

nation pressure and the difference of curvature. The number of reflected shocks decreases with the increase of the

difference of combustion chamber curvature, while the number of reflected shocks increases with the increase of

stagnation pressure. The pressure gain of combustor keeps above 0.3. When the stagnation pressure is constant,

the pressure gain increases with the increase of the curvature difference of the combustor. The results reveal the

fine structure of the three—dimensional rotating detonation flow field and the propagation law of shock wave near

the combustor head.

Key words: Rotating detonation flow field; Reflected shock wave; Propagation characteristics; Numeri-

cal simulation; Pressure gain
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direction for different stagnation pressure at 6=0.002mm"
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Table 2 Total pressure gain variations at different

structural and injection conditions
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Fig.17 Variations of total pressure gain as the combustion

chamber curvature difference increased at p,=0.15MPa
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