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Research on the structure and stability of rotating detonation combustor
MIAO Miao', DENG Bo-yang’, ZHENG Hong-tao’
(1. Naval Equipment Department, Xi’an 710021, China; 2. College of Power and Energy Engineering,
Harbin Engineering University, Harbin 150001, China)

Abstract: Based on the two dimensional compressible Euler Equation, the numerical simulation on com-
bustor with different structures was carried out. The fuel in the combustor was H»/air premixed gas and the
equivalent ratio was 1. The propagation process of detonation wave in combustor with different slope en-
trances was studied, and the effect of different wave numbers on the combustor performance was analyzed.
The results show that the appropriate slope for the combustor entrance can increase the intensity of the deto-
nation wave which propagates along a single direction, and increase the working capacity of combustor. Initi-
ating double detonation wave at the same time can improve the working stability of combustor when its cir-
cumferential size is lager.
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Fig.1 The 3D structure of a rotating detonation combustor
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Fig.2 The 3D propagation process of detonation wave
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Table 1 The boundary conditions in the computational domain
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Fig.4 Temperature contours at steady detonation state
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Fig.5 Pressure contours of wedge shape combustor at a period
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Fig.6 The contours of wedge shape combustor at steady state
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Fig.7 Pressure contours with different slope entrances
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Fig.8 Temperature contours with different slope entrances
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Table 3 The performance characteristics of combustor with different slope entrance

o] BE T /2 )2 /mm JE /s TR WAL (m/s) B RIEIIWEAE/MPa A DB RE U 5 /(kefs)  HEPFELEE/MPa BETR H
0 152.48 1 967 6.51 122.01 1.05 2.63
10 152.34 1 969 6.85 118.66 1.08 2.70
15 151.52 1979 7.96 111.80 1.15 2.88
20 157.80 1901 8.73 108.72 0.94 2.32
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Fig.10 Temperature contours
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pressure at exit with time in detonation combustor
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Table 4 The effect of detonation wave number on the performance in different combustors

JA ws B IAGIR T (/) SRR JIEE/MPa A O i (ke/s)  HOEEJE/MPa 38R FE

TCk A% sk 15248 1 967 6.51 122.01 1.05 2.63
PERIRRE Wk 156.54 1916 6.00 119.96 0.89 2.23
LY gk 15234 1 969 6.85 118.66 1.08 2.70

PRI T Wk 158.94 1 888 5.47 117.40 0.91 2.28
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