Author’s Accepted Manuscript

Journal of

A fast integrated mobility spectrometer for rapid Aerosol Science
measurement of sub-micrometer aerosol size
distribution, Part I: design and model evaluation

Jian Wang, Michael Pikridas, Steven R. Spielman,

Tamara Pinterich e o et
www.elsevier.comlocate/jaerosci

PIIL: S0021-8502(16)30442-6

DOI: http://dx.doi.org/10.1016/j.jaerosci.2017.02.012

Reference: AS5113
To appear in:  Journal of Aerosol Science

Received date: 22 December 2016
Revised date: 14 February 2017
Accepted date: 17 February 2017

Cite this article as: Jian Wang, Michael Pikridas, Steven R. Spielman and Tamar
Pinterich, A fast integrated mobility spectrometer for rapid measurement of sub
micrometer aerosol size distribution, Part I: design and model evaluation, Journc
of Aerosol Science, http://dx.doi.org/10.1016/j.jaerosci.2017.02.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jaerosci
http://dx.doi.org/10.1016/j.jaerosci.2017.02.012
http://dx.doi.org/10.1016/j.jaerosci.2017.02.012

A fast integrated mobility spectrometer for rapid measurement of sub-micrometer aerosol

size distribution, Part I: design and model evaluation
Jian Wang"", Michael Pikridas'’, Steven R. Spielman?, Tamara Pinterich®
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New York 11973, USA

?Aerosol Dynamics Inc., Berkeley, California 94710, USA
Abstract

A fast integrated mobility spectrometer (FIMS) was previously developed to characterize
submicron aerosol size distributions at a frequency of 1Hz and with high size resolution and
counting statistics (Kulkarni & Wang, 2006a, 2006b; Olfert, Kulkarni, & Wang, 2008).
However, the dynamic size range of the FIMS was limited to one decade in particle electrical
mobility. It was proposed that the FIMS dynamic size range can be greatly increased by using a
spatially varying electric field (J. Wang, 2009). This electric field creates regions with drastically
different field strengths in the separator, such that particles of a wide diameter range can be
simultaneously classified and subsequently measured. A FIMS incorporating this spatially
varying electric field is developed. This paper describes the theoretical frame work and
numerical simulations of the FIMS with extended dynamic size range, including the spatially
varying electric field, particle trajectories, activation of separated particles in the condenser, and
the transfer function, transmission efficiency, and mobility resolution. The influences of the
particle Brownian motion on FIMS transfer function and mobility resolution are examined. The
simulation results indicate that the FIMS incorporating the spatially varying electric field is
capable of measuring aerosol size distribution from 8 to 600 nm with high time resolution. The

experimental characterization of the FIMS is presented in an accompanying paper.
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