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摘要  

回转窑优化运行往往需要根据质量化验结果合理调整各回路设定值，但其固有的非平稳特性及多种随机时变因素
的影响极大地增加了调整效果量化评价的难度。论文给出了一种基于产品质量波动情况评价设定值调整行为合理
性的方法。该方法根据质量反馈滞后的特点确定因设定值调整不当所引起的波动的时频特征，基于Hilbert-Huang
变换分析质量指标非平稳序列，分离目标波动，并计算其波动强度随时间变化的数值，以估计设定值调整过程的
快速性和平稳性。最后从波动频度与粉种切换频度之间关系等3方面验证了该方法的有效性。 
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Separation of quality fluctuation resulting from set-point regulation for 
rotary kiln process

MO Hongqiang,DU Qiliang,MAO Zongyuan

  Abstract
  

Proper set-point regulation based on quality assay is an important measure to optimize the operation of rotary kiln 
processes.However，due to the inherited non-stationarity of rotary kilns and the effects of various stochastic time-
dependent variables，it is difficult to evaluate the performance of the set-point regulation.In this paper，a novel method is 
proposed to solve this problem.First，the time-frequency distribution characteristics of the quality fluctuation component 
resulting from set-point regulation were analyzed based on the large time-delay feature of the quality feedback within rotary 
kilns.Then the characteristics were used to separate the quality fluctuation component from the whole quality assay time-
dependent serials with the Hilbert-Huang transformation.The intensity of the fluctuation component was estimated as a 
function of time.Finally，simulation results were provided to demonstrate the validity of the method. 
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