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Secondary simulation based on pattern cluster and image process and
application in rotary kiln temperature inspection

LI Jie, ZHANG Hong-liang, CHEN Xiang-tao, LIU Dai-fei, ZOU Zhong

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A secondary simulation method based on pattern recognition and image process was proposed. First, 3
dimensional numerical simulation of the powered coal combustion in rotary kiln was made under the 27 setting states by
Fluent software, and the simulation results were constructed into a database; then, decide which class the actual state
belongs to through pattern recognitions, get the simulation result of this class from database and build the mathematical
model between the simulation result and input parameter, resolve the model and calculate the actual simulation result; at
last, achieve the graphical simulation result by image process. The interface is realized using VC++6.0 program language.
The experiments show that this method can get satisfactory simulation result in very short time, which provides a new
way for the temperature inspection of rotary kiln and can be easily expanded to other field.
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Fig.1 Meshed plot of rotary kiln
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Table 1 Values of input parameters

Primary air Secondary air Primary air
velocity, velocity, temperature,

Vairl/(m'sil) Vair2 /(m'sil) Tin/K
[80, 120] [5, 20] [800, 1200]
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Table 2 Setting of boundary condition

Primary air Secondary air Exhaust gas outlet

Velocity inlet Velocity inlet Pressure outlet
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Fig.2 Transformation of pseudo-color
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Fig.3 Transformation function of pseudo-color: (a) Red,;

(b) Green; (c) Blue; (d) Integrated
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Fig.5 Secondary simulation face
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Fig.7 Fluent simulation result: (a) Condition of [98, 9, 990]
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Fig.6 Secondary simulation result: (a) Condition of [98, 9,
990]: (b) Condition of [98, 8, 980] (b) Condition of [98, 8, 980]
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Table 3  Error result

Condition Relevant  Absolute Time consumed  Time
error/%  error/'C by fluent/s  consume/s

a 3.74 40.1 3600 1.78

b 3.81 40.5 3600 1.58

Relevant error is average error between result of secondary
simulation and fluent.
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