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Numerical simulation on low calorific value coal-bed gas
combustor and structural design optimization
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Abstract: This paper conducts the full size three-dimensional combustion numerical simulation study on the
low-calorific value coal bed gas combustor. It explors the effects of different ratios of swirling wind and
straight wind on flow field, temperature field and concentration field when this combustor combusts coal
bed gas which methane volume concentration is 30 percent. The optimal ratio of swirling wind and straight
wind is gained. Based on this, the number and obliquity of cyclone vane in gas pipeline are further
optimized. The results show that when ratio of straight wind is 80 percent and ratio of swirling wind is 20
percent, the good jet flow rigidity is not only possessed, but also the strong spin momentum is brought.
Reverse axial velocity grads and reverse velocity in central backflow region are also big, the burning
temperature and combustion efficiency are high,and high-temperature region is diffusely distributed. When
the number and obliquity of cyclone vane are respective 6 and 60, the mass fraction of methane descends
quickly,the mass fraction of methane is low in outlet of combustion region,and the combustion efficiency is
high.
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