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Aim and Background Collector Design

The ESP uses a combination of airflow and electrostatics to
collect aerosols on the collection plate which then is processed
further to recover the collected particles.

|dentification of potentially rare aerosol constituents relies on
having a sufficient concentration of particles in liquid for
analysis.

The aim of this project is to design an electrostatic precipitator

(ESP) prototype which collects aerosol directly into single liquid > The current prototype (1)

employs additional microfluidic

Corona pins Repel plate

droplets. Sampler Sampling | Liquid Theor. Electro-Wetting on Dielectric
' [ . con. .
Aerosql Collgctlon and ra.te_1 Collected | max. con (EWOD) techniques to recover
sampling using the ESP (Lmin~*) | (mL) rate
e (min-Y) aerosols.

will increase awareness | . 3

of the constituents of BioBadge™ (3) 0 - il 103 - |

il sarT Sl CllTé)lMO_l\g (4) 120 120 3-8 X 183 » Limitations of the ESP include

- s( ) | . 1010 in-field use and logistical burden
utton Sampler .0 X : : :
1 (6) which hinder expected high
. PES (7) 10 10 1.0 x 103 concentration collections.
Improved collections of , :
. . | ‘ ILO Chip (8) |0.12-0.14| 0.025 | 5.7x103
aerosols will provide - _ _ _
e EEalETE feaie ESP-EWOD 3 0.0029 | 1.7x 10 » Collection directly into a droplet
. ’ (University of 20 00029 | 6.9x10 . .. .
better statistics and Hertfordshire) to AT InefﬂCIenCleS Of Entrance for incoming aerosol +5 kV dielectric hydrophobiccollecting plate
confidence to inhale (2) recovery of collected particles
ambient air. commercially available collection devices v's ESP- from surfaces. Figure 1: Systematic diagram of the ESP prototype.
EWOD.

Research Methodology

Experimental

Electrostatic modelling Validation

Computational Fluid Dynamics

Optimising the ESP and exploring
relevant electrostatic parameters:

e Studying spatial mapping and
temporal effects of the aerosols
entering the ESP.

\

e Testing ESP efficiency with

» Electric field strengths. Using PSL microspheres.
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Figure 2: Concept prototype ESP collector
With integral collection droplet.

Figure 3: Schematic of proposed electrostatic particle collection
from air flow into droplets (1).
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