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Numerical simulation of methane-air explosion flame in a long closed vessel
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Abstract: A numerical model was built and a series of numerical Simulations of methane-air explosions were carried

out in a long closed pipe which was 104 mm in inner diameter/and 2400 mm in length. The model was based on the

large eddy simulation for turbulence modeling and the premixed ¢ombustion for calculating chemical reaction. The sim—

ulated pressures and total explosion time were in good agreement with experimental results. It is found that after igni—

tion flame darts forward firstly then the flame speed ‘decreases sharply. Tulip flame appears during explosion and its

formation is related to the interaction of vorticestin theé middle section and near walls. The vortices near walls moves

backward after tulip flame which is an important factor to the transform from laminar to turbulence combustion. The

numerical results reveal the characteristies of flame propagation and flow field during gas explosion in such pipe.
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