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Numerical Simulation of Shock-induced Combustion with a New

Uncoupled Algorithm in Unstructured Finite Volume Method

LIU Yu', LIU Jun', BAI Xiao-Zheng’
(1. College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 40073, China;
2. Army Aviation Research Institute, General Staff of PLA, Beijing 101121, China)

Abstract: A new uncoupled algorithm of simulating chemical non-equilibrium flow originally realized by finite difference

method was extended to the unstructured finite volume method, which makes the simulation of reaction flow in complex

configurations possible. The H,/Air shock-induced oscillating combustion experiment conducted by Lehr was simulated, and the

computed oscillating frequencies conformed well with the ones acquired by experiment, which indicates that the present method is

temporally and spatially second order accurate. It is also demonstrated that geometrical configuration plays a definitive role in the

combustion regime. If the truncated angle is less or equal to 15 degrees, high frequency oscillating combustion in regular regime

occurs, while if the angle is larger or equal to 20 degrees, low frequency oscillating combustion in large-disturbance regime is

observed.
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