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Agglomerates Formed by Microparticles

RUAN Xuan LI Shuiqging

(Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, Department of Energy and Power
Engineering, Tsinghua University, Beijing 100084, China)

Abstract In industrial devices such as the electrostatic precipitator, the electrostatic interaction
widely exists and significantly affects the dynamic behavior of microparticles. The commonly used
point-charge model in the electrostatic calculation is no longer valid if particles are close to each
other, leading to deviations when predicting particle motions. Therefore, the boundary element
method is employed to accurately account for the electrostatic force between charged particles in the
present study. The boundary element method-discrete element method coupled approach is applied
to simulate the collision between a single particle and a charged agglomerate, based on which the
influence of the electrostatic force on particle agglomeration is discussed. It is revealed that, the
induced surface charge could enhance the stability of the charged agglomerate. Moreover, driven by
the electrostatic force, the agglomerate undergoes dynamic structural evolutions after the collision
while retaining a relatively loose structure.
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Fig. 1 Simulation system
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Fig. 2 Collision processes between a single particle and a
neutral agglomerate with different incident velocities
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