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Towards lightweight and inexpensive 
instruments for sizing aerosol particles
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Motivation 1: Instruments for Monitoring



Motivation 2: Compact Mobile Platforms
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Measuring Particles Size and Size-
dependent Properties
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Measuring the Size of Sub-micron Particles
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Zp =
neCc(dp)

3phdp



The Hygroscopic Tandem DMA (HTDMA)
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Why not Make a DMA out of Plastic?
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A Cost Effective and Lightweight DMA
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Performance of the PU-DMA
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Qsh = 5.0 lpm



Performance of the PU-DMA
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The 3D-printed DMA
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Single Tube Classifier
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Electric Field within the EDM Tubes
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Simulations of Particle Penetration

�4���

	4���

�2���

	2���

�!����

��(����)�� ��������'%
$�����"#��*���&���&��



Particle Penetration through 
EDM tubes
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Particle Penetration through 
EDM tubes

��(����)�� ��������'%
$�����"#��*���&���&��



The HTDMA
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Upgrade of the HTDMA
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Hygroscopicity and Volatility tandem 
DMA/EDM-tube measurements
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Summary

• New technique for manufacturing cost-effective and lightweight
DMAs

• The technique can by applied a number of aerosol instruments 
(we are currently working on CPCs)

• New simple cost-effective method for segregating particles

• It can be used in tandem with a DMA to probe intrinsic particle 
properties such as hygroscopicity and volatility 

• Tools that provide the next generation of aerosol instruments 
that can allow high portability (e.g., use onboard UAVs), and 
distribution monitoring



Thank You



Penetration Efficiency Curves

�!����

��(����)�� ��������'%
$�����"#��*���&���&��


