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Assumptions

spherical particles

fluid (air) incompressible, ideal gas behavior, turbulent
flow

fully developed velocity profile
isothermal flow

buoyancy neglected

convective and diffusive terms neglected

free slip electrode
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Discussion

Flow Simulation

e no slip - BC on emitting electrode

COMSOL Setup

e iteration scheme - computation time efficient and robust

e automation of the iterative procedure - fully coupled
approach (solver-tuning)

¢ include diffusion and convection in the physical model

Analytical Verification

e physical model is mathematically correct

e experimental validation is delicate
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Completed Points

e Simulation of an entire ESP including

e Flow Simulation

o Electrostatics + Charge Conservation

o Particle Charging Processes

o Particle Motion + Deposition Efficiency

Conclusions

o Customizable code needed (user-defined PDEs)
e Concept numerically robust and practical
e Analytical verification appropiate

e Experimental validation quite delicate
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Corona Onset Field Strength
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Particle Charging Processes

Diffusion Charging

2 T
q4(t) = 7Tgofdpln<1 + t> (22)

Field Charging
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Demo (Source: youtube.com/pentenrieder)
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