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Background ) .

Flow Streamlines
= 3M Filtrete

= Dipolar charge distribution

= Coulomb Forces + +

= Nontraditional face velocities

= 0.5t02.5m/s Filter
Fiber

= Moderate Reynolds number regime
"= 04t02.0
= Non-Viscous Flow

Electrostatic

= Purpose: Measure effects of particle charge and fiber charge
on filtration efficiency in moderate fiber Reynolds number
regime
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Effect of Fiber Charge

Electrets neutralized by organic
solvents (Kim 2010)

Significantly reduces collection
efficiency

Theories for charge deterioration?:

= chemical reaction

= charge detrapping by solvent
molecules

" |ncrease chain and charge mobility in
polypropylene fibers (plasticization)
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(Taken from Kim 2010)
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Effect of Particle Charge =~ @&
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Effect of Particle Charge =~ @&
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Filter Collection Efficiency @
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» Effect of Coulomb forces

* Decreased time for
electrostatics to take effect




Filter Collection Efficiency @
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Filter Collection Efficiency @
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* Increasing inertial separation




Filter Collection Efficiency
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Effect of Particle Charge ) .
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Effect of Particle Charge ) .
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Effect of Particle Charge
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Effect of Particle Charge

Coulomb Forces
Image Forces
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inducing a charge
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Effect of Particle Charge ) .

1.5 m/s

= Lesstime for Charged
electrostatics to 1 Media ;
take effect e

Neutralized

| Media ;:%;W%ﬁ

0.2 1 e1.51 m/s, NaCl, Boltzmann
@ 1.50 m/s, NaCl, Boltzmann
¢ 1.50 m/s, NaCl, Zero
@ 1.51 m/s, NaCl, Zero

T T T

o
o)

Efficiency

0.01 0.10 1.00

d,(Mm)




Effect of Particle Charge
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Effect of Particle Charge ) .
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Effect of Particle Charge ) .
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