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Research Focus

This research try to focus on the numerical simulation of particle motion on the electrical field by using
computational fluid dynamic (CFD). The model combine the effect of electric kinetics, Newton’s force, and stokes’
force within different particle size and electrostatic precipitator (ESP) types. The objective of this work try to build a
better numerical simulation of complex mechanisms with electrostatic field and fluid dynamics that affect
transportation and deposition of particle migration by using the commercial CFD tool.
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Research Methods and Results

In this work, a wire-plane ESP was set up as the Fig.1. The geometric size is 20 cm
(/)x5 cm (w)x10 cm (h), and the wire diameter is 0.03 cm (d) , besides, this ESP have
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-15 kV. As the principal theory of electrodynamics Maxwell’s equation, the electric = :
potential in this field was distributed as Fig.2. Besides, according to Lin et al., (2012), Lo
equation. Therefore, the relationship between diffusion charge, field charge, and total o e 0781 0 005211005
charge with particle size are redrawn as shown in Fig.3. - " ¢ "1 %\ L
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three wires and space between wires are 5 cm. The supply voltage of wire surface is
the charge number of particle by diffusion need to be regulated as the following 1 Figa| @ i
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n'e(t) = neqier.(t) X e + Ne field (t)

In addition, difference force theories of particle motion also described here, including slip correction factor,

Newton’s drag force, stokes’ force, electrostatic force, etc. Thus the following governing equations are rebuilding
foe CFD simulation.

du dv ow o(pU) ., - oP - d(ph) dp e
Fl 3y o= divU = 0 TE div(pUU) = — R div(n gradU) + S,,5 + Femag + Pf TR i div(phU) = div(I" grad h) + Sg
Mass conservation Momentum conservation Energy conservation
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