Micro-electrostatic precipitation for air treatment
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Problem Statement  Electrostatic precipitation  Eerostatic precipitation can be used for PH
control.
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Single stage tests: Flour particles

v’ Particle spectrometer Grimm 1.109 is used for detection of fine
particles.

v Spectrometer measures airborne particles in sizes ranging from
0.25 ym to >32 ym in 31 different size channels in real-time.

Average % of particles collected on the grounded cylinder in the first histogram
with DC + Impulse energisation (10 pps) and in the second one with DC only.

Each bar represents an average of 5 individual 2 min tests

» It was established that the micro-ESP technology provides a high precipitation efficiencies for fine,
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less than 2.5 micrometer (PM2.5), airborne particles: up to 81-97%. Efficiencies of ~100% have

been achieved for environmental particles larger than 2.5 ym
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»Energy consumption: 6.95 yWh / pulse or 1.3 Wh / m3 of treated air.
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»Charge injected: 1.81 uyC / pulse ' :
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1st stage (25kV ps impulses @ 50 pps ) Both stages > Energy consumption: 16.2 yWh / pulse or 0.6075 Wh / m?3 of treated air.

» Charge injected: 3.52 uC / pulse.

» With only the first stage energised ~ 10 % of the particles

0131619 22 25 28 31 34 37 40 43 46 43 pass through, with only the second they fall to ~ 1 %,
while with both stages only ~ 0.1 % of the particles /
passes through F

uture work A

O A powder resistivity measuring device has been designed in order to correlate ESP efficiency

» Impulse stage energy consumption: 2.6 yWh / pulse or with resistivity of dusts.

0.4875 Wh / m3 of treated air

. U Smoke will also be used as it has all its particles inside the PM2.5 range and its distribution is
» DC stage energy consumption: 1.2376 W more uniform during the measurement time.

0.001

2nd stage (17kV DC, 72.8 pA) » Charge injected: 0.513 uC / pulse Q A scaled-up version of the reactor is intended to be tested later on. /
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