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Use of the Aerodynamic Aerosol Classifier (AAC) for evaluation of aerosol microphysical and
optical properties.
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The Aerodynamic Aerosol Classifier (AAC) is a new
instrument produced by Cambustion Ltd. (Tavakoli et
al., 2014). It uses two concentric cylinders and selects
particles according to their migration through a particlefree sheath gas in a similar manner to a Differential
Mobility Analyser (DMA). However, by rotating the
column and using centrifugal rather than electrostatic
forces, they are selected according to their aerodynamic,
rather than mobility diameter.

DMT Photoacoustic Soot Spectrometer (PASS) (Arnott
et al., 1999), signal-to-noise is limited, so it is highly
desirable that a classifier delivers as high a throughput as
possible.
Here we present our first laboratory test data of
AAC classification followed by evaluation by other
microphysical and optical instruments, including the
CPMA, SMPS, PASS and Aerodyne Cavity Attenuated
Phase Shift Particulate Matter Single Scattering Albedo
(CAPS PMSSA) (Onasch et al., 2015). Particles tested
include atomiser-generated soot analogues and particles
from a light duty diesel engine dynamometer rig.
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A major feature of this instrument is the lack of a
requirement for electrostatic charging prior to selection,
as is the case with DMAs and mass selectors such as the
Centrifugal Particle Mass Analyser (CPMA) and Aerosol
Particle Mass analyser (APM). The benefits of this are
twofold:
1.
2.

Elimination of multiply charged and uncharged
particles
No reliance on the charging efficiency of the
particle size

The use of the instrument in series with another
scanning size classification instrument can be used to
infer particle microphysical data, as was shown by
Tavakoli and Olfert (2014), who used a scanning
mobility particle sizer (SMPS). In addition to this, here
also show additional methodologies such as using a
scanning CPMA with an electrometer as a detector to
deliver a similar data product.
One particularly exciting application is the use of
this instrument to classify particles prior to measurement
of their optical properties, such that size-resolved optical
properties can be evaluated. While Liu et al. (2017)
evaluated monodisperse NIR properties, visible optical
properties were limited to the bulk. Previous experiments
using classification by electro-mobility or mass selection
have been confounded by the presence of uncharged or
multiply charged particles. While methods exist to
exclude their influence, it is far more desirable to
eliminate these entirely. Furthermore, with photoacoustic
instruments employing a single-pass cell such as the
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