. .. , . SAND2OTT: 7146C
Exceptional service in the national interest m National
Laboratories

" ; AL.

ey

ANNUAL
CONFERENCE

A New Optical Chamber for the Measurement of Aerosol Cross

Sections under Controlled Conditions.
Crystal C. Glen

Randy Schmitt, Shane Sickafoose, Josh Santarpia, Brandon

Servantes, Mark Johnson, Michael Pack, John Brockman,
Daniel Lucero, Andres Sanchez, Danielle Rivera

/.”"% 7.\ " et
i AP Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed
\a.»é EN ERGY //4! v 9//.“? Martin Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.




Motivation — Standoff Detection in the
Background Aerosol
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particles — Very high background
concentrations (> 10°)
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SOA = Secondary Organic Aerosol




Motivation — Standoff Detection in the
Background Aerosol

* High dust concentrations
exist in many regions of the
world and in major cities
within the Southwestern U.S.




Motivation — Standoff Detection in the
Background Aerosol

* In high aerosol loading backgrounds, the smaller particles may
contribute significantly to the volume and thereby the optical properties
of the atmosphere.

* Need to isolate and measure atmospheric particles and mixtures of
atmospheric and biological particles using standoff detection methods in
the laboratory.




Aerosol Optical Measurement Flow Chamber

Pulsed

2° Crossing Angle results in
: 355.-nm 1084-nm . .
“laser | Emonior & monitor a gated viewing volume

centered within the chamber
Window Purge

Flow Control

UV-LIF
spe[:?ngg:aph ' Aerosol
Generator

Wavelengths: 355 nm
and 1064 nm with LIF
measurements

Make-up /
Overflow
Air




Return

¢_1

dlm

Aerosol Qut

Window

Purge Air

Aerosol In

I

Purge Air Plenum Exhaust Plenum

Z

Slots removing

exhaust flow

Window /
NT1= =
i
o —
—— p—
— —
— ——— .
— —
l ————— e
Slots
delivering
purge air Annular Block

Beam Dump

Aerosol Inlet Plenum

\ PUrgE Alr Plenum
ILI Beam Dump
p— [ ]
:: ————— ::
e e W=
= —
— e =
= -—
— -
— —
= A==
Slots delivering
aerosol flow Slo_ts _
delivering
Annular Block purge air






Aerosol Measurement Flow Tube — Presenting a Well-
mixed Aerosol Inside the Chamber Viewing Volume
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Both Flow modeling and aerosol measurements were utilized to
verify the mixing state within the viewing volume.




Aerosol Measurement Flow Tube — Presenting a Well- iy
mixed Aerosol Inside the Chamber Viewing Volume
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Chamber Sampling Port Locations S
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Aerosol Measurement Flow Tube — Presenting a Well- _
mixed Aerosol Inside the Chamber Viewing Volume
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Aerosol Measurement Flow Tube — Presenting a Well- _
mixed Aerosol Inside the Chamber Viewing Volume
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Aerosol Optical Measurement Flow Chamber
Preliminary Results (Arizona Road Dust 355 nm elastic signal)

— APS conc/ 188

T T
—355-nmAPD ||

Typical Integration
Volume for Standoff
Detection
Applications is
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Data shows raw signals
averaged over 20 s
intervals (same
sampling interval as the
APS)
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Aerosol Optical Measurement Flow Chamber

Preliminary Results (Arizona Road Dust 355 nm elastic signal)

Data shows raw signals
averaged over 20 s
intervals (same
sampling interval as the
APS)
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Aerosol Optical Measurement Flow Chamber

Preliminary Results (Arizona Road Dust 1064 nm elastic signal)
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Aerosol Optical Measurement Flow Chamber
Preliminary Results (Arizona Road Dust 1064 nm elastic signal)

1064-nm APD signal for wet NaCl release 9-14-2011
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Summary and Conclusions @

* Standoff detection of biological particles is essential for our
Nation’s defense system.

* Because of high aerosol loading in cities as well as remote regions,
it is important to measure the cross-sections of the urban aerosol
and dust in a laboratory setting.

* A new aerosol flow measurement chamber coupled with a
miniaturized standoff optical system has been established at Sandia
National Laboratories which can be used to measure the optical
cross-sections of atmospheric background particles.

* Modeling results combined with radial and axial measurements
throughout the length of the chamber show that the viewing
volume presents a well mixed aerosol distribution. This provides
confidence in the optical measurements.



Summary and Conclusions (cont. ) %

* Preliminary results of both Arizona Road Dust and NaCl
particles show good system response with the optical signals
tracking the particle concentration over time.

* This system is a useful tool in advancing current efforts in
Standoff Detection — Establishes a more cost effective method of
evaluating standoff detection capabilities.

* Future work involves measuring the size and particle
dependence of atmospheric aerosol cross-sections.
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