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摘要  在输送压力可达4.0MPa，固气比高达450kg/m3的高压气力输送试验台上，用氮气进行粉煤高压浓相气力输
送试验研究。分别在不同的输送差压、浓度和速度等条件下进行了输送试验，考察操作参数对煤粉固气比等气力
输送特征参数的影响，用信息熵分析试验过程中采集到的压力波动时间序列，探讨流动稳定性和流型变迁过程中
信息化趋势，建立信息熵和流型之间的关系。结果表明在输送差压增大的过程中，固气比和Shannon信息熵均增
大；气体流量与Shannon信息熵和固气比之间呈现较好的规律性；不同流动形态的Shannon熵差异较大，不同流型
之间的Shannon熵区分度较好。Shannon信息熵分析为研究高压浓相气力输送流型及其转变特性提供了一种行之有
效的方法。 
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Flow characteristics and Shannon entropy analysis of dense-phase 
pneumatic conveying of pulverized coal under high pressure

LIANG Cai,CHEN Xiaoping,PU Wenhao,LU Peng,FAN Chunlei,ZHAO Changsui 

  Abstract
  Experiments of dense-phase pneumatic conveying of pulverized coal using nitrogen were carried out in an experimental 
test facility with the conveying pressure up to 4 MPa and the solid-gas ratio up to 450 kg·m-3.The influences of conveying 
differential pressure，gas volume flow rate and superficial velocity on the solid-gas ratio were investigated.The Shannon 
entropy analysis of pressure fluctuation time series was developed to reveal the flow characteristics.Through the 
investigation on the distribution of Shannon entropy in different conditions，the flow stability and evolutional tendency of 
Shannon entropy in different regimes and regime transition processes were discovered.The relationship between Shannon 
entropy and flow regimes was also established.The results indicated that solid gas ratio and Shannon entropy increased 
with increasing conveying differential pressure.Shannon entropy was different for different flow regimes，and was able to 
identify the flow regimes.Shannon entropy analysis is a feasible approach to researching the characteristics of flow regimes 
and flow regime transitions in dense-phase pneumatic conveying under high pressure.
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