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Stochastic- Process Representation and Analysis of

the Homogenizing Process in a Cement Plant*!

Kenji Ozax1**, Osamu HABATA** and Masaki FUKUOKA**

This paper presents a predicting method for standard deviations of chemical composition fluc-
tuations of raw meal at a kiln inlet using chemical analysis results of boring samples for raw
materials in a quarry. A stochastic process representation for their fluctuations at the inlet of
the plant is presented to specify their time domain fluctuations. The authors have also presented
dedicated transfer functions which represent homogenizing effect of each constituent process and
the raw material mixing control system. Using these representations, the Bode-diagrams to obtain
decreasing performances of the fluctuations are finally presented. The theoretical calculation result
of the standard deviation is compared with the result measured in an actual plant. As a result of a
succession of these analyses, moreover, the authors could also present the structure of the mixing
control system as a multivariable stochastic control system.
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Fig. 3 Frequency distribution of SiO2% in clay
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Table 1 Standard deviation of HM and CaO% at several
points in a plant

() :data with raw material mixing control

Inlet of

Inlet of Qutlet | Inlet of
Crusher | Raw of Raw Kiln
Mill Mill
Standard 0.0154
Deviation HM 0.390 0.0253 (.0055) 0.0123
of Raw CaO 0.077%
Mixture % 2.46% | 0.128% (.0264) 0.063%
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Table 2 Comparison of standard deviation of HM at the

kiln inlet when replacing the homogenizing stor-
age and blending silo

Type of Type of blending silo
homogenising
storage Buffering silo | Blending silo
Buffering storage 0.0785 0.0161
Chevron type 0.0191 0.0123

homogenizing bed
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