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Fig.2 The evolution of dimensionless particle diameter

with time
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THE STUDY ON MICRO-SCALE PARTICLE COAGULATION DUE TO
TURBULENT SHEAR MECHANISM USING TEMOM MODEL"
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Abstract The coagulation due to turbulent shear is the main mechanism leading to the instability of micro- and

nanoparticle-laden multiphase flows. The Smoluchowski mean-filed theory is considered to be a good selection

for solving this problem since it can be coupled to some turbulent models. In this study, the Taylor-expansion

method of moments (TEMOM) is first applied in micro- and nanoparticle coagulation due to turbulent shear

mechanism in which the closure of Smoluchowski equation as well as the relationship between the numerical

accuracy and the order of Taylor series expansion are emphatically investigated. The result show the partial

4-order Taylor expansion method of moments can be applied to analyze the problem involving micro- and

nanoparticle turbulent shear coagulation with high accuracy, and the pseudo self-preserving size distribution is

found in micro- and nanoparticle-laden multiphase systems dominated by turbulent shear mechanism.

Key words

Received 24 February 2010, revised 30 January 2011.

turbulence, the method of moments, Taylor-expansion, coagulation

1) The project supported by the Natural Science Foundation of Zhejiang Province (Y7080394, Y6090406), the National Natural
Science Foundation of China (10632070, 10802083, 10902105) and the Alexander von Humboldt Foundation (1136169).

2)

E-mail: yumingzhoul738Qyahoo.com.cn



