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Abstract

The heat and mass transfer processes in rotary Kilns are greatly influenced by the
depth of the material. A method is proposed for automatic measurement of the local
material depth in a directly-heated pilot rotary kiln, based on temperature fields in the
kiln cross section. By analyzing the motion behavior of the material and the periodic
pattern of the temperatures profile, the material region and the gas region are
qualitatively identified. A statistical variable is then proposed to estimate the average
temperature of the active layer of the material bed, with which the central angle covered
by the thermocouples through the material bed can be determined and thus the material
depth be estimated using geometrical relationship. The effectiveness of the proposed
measuring method for bed depth is tested on a directly heated pilot rotary kiln and
compared with results of manual measurement. It is found that the proposed method
has good accuracy (maximal error 7%) as well as good stability for all the fourteen
testing cases. Results of this work can be used conveniently in the experimental study
of rotary kiln process, without introducing any additional hardware.
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