PARTICLE INSTRUMENTS

Provides continuous Ultra-fine Particle (UFP) size
distribution and number concentration data for
long-term, air quality monitoring

Features and Benefits

Long-term, unattended operation

Size distribution from 20 nm — 1,000 nm

Low start-up and operating costs

No working fluids; no radioactive source

Convenient data management with remote access via the Internet
Continuous measurements

Optional environmental sampling system
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Ultrafine Particle (UFP) Monitor
Model 3031

The Model 3031 Ultrafine Particle (UFP) Monitor has been
specifically designed for long-term, air quality monitoring
networks. It operates continuously, 24-hours a day, for months
on end, with minimal maintenance and requires no working
fluids. The UFP Monitor has no radioactive source, so there are
no special licensing requirements and no restrictions for its use
or where it can be installed. The Model 3031 fits into a
standard 19-inch, rack mount cabinet, which allows it to be
easily installed into existing roadside and urban air quality
monitoring stations. A bench top version of this instrument (the
Model 3031-1) is available for laboratory or mobile applications.

Applications

Long-term, unattended environmental monitoring for
o Road side measurements

o Urban air pollution research

o Epidemiology studies

o Traffic monitoring
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The Problem: Ultrafine Particles are an Emerging

Health Concern

While PMy levels of airborne particles in many urban areas have
dropped significantly over the last decade, the incidence of acute
respiratory problems and disease attributed to air pollution continues to
rise. Many environmental, epidemiological and health-focused
organizations, including government agencies, now recognize that
ultrafine particles contribute to adverse health effects. To better
understand the health effects, we must complement traditional
measurements (PM;q and PM, ) by establishing networks to routinely
monitor ultrafine particles.

The Solution: Long-Term Ultrafine

Particle Monitoring

The UFP Monitor measures the size distribution and number
concentration of particles between 20 and 1000* nm, with six channels
of size resolution. It continuously provides the number concentration for
each size channel. All data is buffered within the instrument, but can be
accessed remotely via the Internet or archived periodically as part of the
normal routine of the monitoring station.

Developed under the auspices of European Union’s UFIPOLNET project,
the UFP Monitor has demonstrated it is well suited for long-term, ultrafine
particle monitoring. Since the beginning of 2007, four UFP Monitors have
been routinely monitoring ultrafine particles in Stockholm, Dresden,
Prague and Augsburg. These instruments continue to provide valuable
data about the temporal levels of ultrafine particles and their sources.

*The actual upper limit is set by the sampling inlet.

UFIPOLNET

ultrafine particle size distributions
in air pollution monitoring networks

15000 150
B Particle Number Concentration B NOx
= 12000 120
IS
9
K3 N
3 9000 r90 E
£ g
2 =
< 6000 60 O
E P4
<
& 3000 - 30
0 T T - 0

Augsburg Dresden Prague Stockholm

Mean particle number concentrations from UFP Monitor and NOXx calculated from
hourly data at 4 measuring stations, June 2007.
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Half-hour average particle number concentrations from UFP Monitor compared to
NOx, soot; weekly average 24/1-19/3/07

Reference: Saxon State Agency for Environment and Geology (LfUG), Data from measurements in EU-LIFE
project UFIPOLNET, which was cofunded by the European Community under LIFEO4 ENV/D/000054
Source: Holger Gerwig, LFUG




Operation
Using TSI's environmental sampling system (sold separately), a !
representative sample of ambient air is continuously drawn through a
size selective PM, inlet at a standard flow rate of 16.7 L/min. Next, the
sample passes through a PM; cyclone which removes larger particles.
The main sample stream is subsampled into the UFP Monitor at a flow
rate of 5 L/min. A Nafion® dryer upstream of the UFP Monitor ensures

Roof Top

proper conditioning of the aerosol to minimize effects due to relative
humidity. The remaining 11.7 L/min. of make-up air is routed through
the Nafion® dryer as purge air and drawn through a vacuum pump and
exhausted.
Environmental
Within the instrument, the aerosol sample mixes in an equalization tank SSSL?SQQ
and then passes through a diffusion charger, which charges all particles
positive. The charged particles are then size separated using a
Differential Mobility Analyzer (DMA), collected by a filter and the
imparted current is measured using a sensitive aerosol electrometer. By
successively stepping the DMA voltage and measuring the current at
each step, an on-board computer calculates and stores the number
concentration for each of the six size channels. Data samples can be
taken every 7.5, 10, or 15 minutes and they can be time sychronzed.
Data and system status can be viewed using a standard web interface
or automatically downloaded to a spreadsheet or database. Instrument

set-up parameters can also be adjusted remotely via the web interface.
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Specifications
Model 3031

Measuring Principle
Electrical Mobility

Particle Size Range
20 to ~ 1,000 nm nominally
20 nm to ~800 nm with Model 3031200 Sampling System (sold seperately)

20 nm to ~450 nm with small cyclone included in Model 3031 accessory kit

Particle Size Resolution
6 Channels
20-30 nm, 30-50 nm, 50-70 nm, 70-100 nm, 100-200 nm, and > 200 nm

Concentration Range
500 to 106 particles/cm3 at 20 nm;
50 to 106 particles/cm3 at 200 nm

Sample Length
7.5%,10, and 15 minutes

Environmental Operating Conditions

Ambient Temperature 10 to 40°C (50 to 104°F)
Ambient Humidity 0 t0 90% RH (non-condensing)
Ambient Pressure 90 to 110 kPa (0.89 to 1.09 atm)

Aerosol Humidity™
< 50% RH

Inlet Flow Rate
5 L/min

Front Panel Display
8.4-in. SVGA (800 x 600 pixel) color display with touch screen interface

Interfaces
Ethernet, RS-232, and USB

Power Requirements
100 to 240 VAC, 50-60 Hz, 115W (350 W)

Dimensions

Model 3031 19 in. frame rack 16HU (71 cm) Depth 41 cm
(HWD) 71x 483 x 41¢cm(28x 19x 161n.)
Model 3031-1 Bench top cabinet

(HWD) 74x 42.8x 42.8cm (30 x 17 x 171in.)

Weight
40 kg (88 Ibs)

Aerosol Inlet
Ya-inch 0D

Cyclone Inlet
Ya-inch OD

To Order

Ultrafine Particle Monitor

Specify
3031

3031-1

Accessories

Specify
3031200

1031588

Air Quality Monitoring

Description

Ultrafine Particle Monitor (19-inch, rack mounted cabinet,
inlet cyclone, manual, software, and Ethernet cable.)
Ultrafine Particle Monitor (bench top cabinetinlet cyclone,
manual, software, and Ethernet cable)

Description

Environmental Sampling System (includes a standard PM;
inlet, a PMj cyclone, a Flow Splitter and a Nafion dryer)
Consumables Kit UFP Monitor 3031, 3031-1 (includes four
HEPA capsule filters, eight Balston DFU-BX filters, four
carbon cartridge filters, one wire core microfiber filter and
three feet tygon tubing)

Accessories must be ordered separately

*7.5 minute data is less accurate than longer sample.
**Sample conditioning recommended for high humidity conditions to maintain aerosol RH below 50%.
Refer to model 3031200 Environmental Sampling System.

Specifications are subject to change without notice. TSI, the TSI logo, are trademarks of TSI
Incorporated. Nafion® is a registered trademark of E.I. du Pont de Nemours and Company.

TSI Incorporated - 500 Cardigan Road, Shoreview, MN 55126-3996 USA

USA Tel: +1 800 874 2811 E-mail: info@tsi.com Website: www.tsi.com
UK Tel: +44 149 4 459200  E-mail: tsiuk@tsi.com
France Tel: +33 491 11 87 64 E-mail: tsifrance@tsi.com
Germany  Tel: +49 241 523030 E-mail: tsigmbh@tsi.com
India Tel: +91 80 41132470 E-mail: tsi-india@tsi.com
China Tel: +86 10 8251 6588  E-mail: tsibeijing@tsi.com
Singapore  Tel: +65 6595 6388 E-mail: tsi-singapore@tsi.com

Website: www.tsiinc.fr
Website: www.tsiinc.de

Website: www.tsiinc.co.uk

Contact your local TSI Distributor or visit our website www.tsi.com for more detailed specifications.

P/N 5001114 Rev D Copyright © 2011 by TSI Incorporated Printed in U.S.A.

|

‘ TRUST. SCIENCE. INNOVATION.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


