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Large eddy simulation of impacted obstacles’ effects

on premixed flame’s characteristics

Wang Gongzhong'?, Zhang Jianhua®, Li Dengke®, Chen Xianfeng”
(1. School of Safety Engineering » Henan Institute of Engineering ,
Zhengzhou 451191, Henan, China;
2. Department of Safety Science and Engineering , Wuhan University of Technology ,
Wuhan 430070, Hubei, China)

Abstract: In the process of the premixed gas flame propagation, obstacles have vital influence on the
flame's structure and propagation, and will enhance the flame acceleration and the DDT process.
Through the methane/air premixed flame propagation experiment with obstacles in the visual pipe,
the flame microstructure changes and the propagation characteristics were captured. By means of the
three-dimensional physical model, a large eddy simulation mode (LES) with the WALE sub-grid scale
models, and the thickened flame model (TFM) were used to repeat experiment process. The complex
changes of the flow field were obtained when the premixed flame climbed over the obstacle, and the
characteristics of the flow turbulence transition were analyzed. Finally, the direct cause of the
premixed flame disturbance instability under the influence of the obstacles was revealed. It was in-
duced by the coupling effect of the Kelvin-Helmholtz instability and the Rayleigh-Taylor instability,
which in turn was affected by three vortexes as a result of the obstacle.

Keywords: mechanics of explosion; thickened flame model; large eddy simulation; premixed flame;
obstacles
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