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Ul
| ‘Particle Counter
| Model 3776

A UCPC that detects particles down to 2.5 nm
with extended single particle counting up to
300,000 particles/cm3!

Features and Benefits
o Fast response to rapid changes in aerosol concentration

o Extended single particle counting up to 300,000 particles/cm3
with continuous, live-time coincidence correction

o Butanol-friendly features, including anti-spill design,
water-removal system, butanol odor absorber, and improved
resistance to optics flooding

o Removable saturator wick for easy transport and maintenance

o Built-in data logging and storage capability with removable
memory card

o Built-in SMPS compatibility
o Auto recovery from power failure

Ultrafine Condensation Particle Counter
Model 3776

The Model 3776 Ultrafine Condensation Particle Counter
(UCPC) is designed primarily for researchers interested in
airborne particles smaller than 20 nm. With sensitivity to
particles down to 2.5 nm, this UCPC is ideally suited for
atmospheric and climate research, particle formation and
growth studies, combustion and engine exhaust research, and
nanotechnology research. It is compatible with TSI Scanning
Mobility Particle Sizer™ (SMPS™) spectrometers.

Applications

TSI offers the most comprehensive line of CPCs available.
Building on a tradition of 30 years experience, TSI CPCs have
become the standard to which all others are compared. General
applications include:

Basic aerosol research

Filter and air cleaner testing

Atmospheric and climate studies

Particle formation and growth studies

Combustion and engine exhaust studies

Inhalation or exposure chamber studies

Health effects studies
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Operation

In a laminar-flow, alcohol-based CPC, an aerosol sample is drawn
continuously through a heated saturator in which alcohol is vaporized and
diffuses into the sample stream. Together, the aerosol sample and alcohol
vapor pass into a cooled condenser where the alcohol vapor becomes
supersaturated and ready to condense. Particles present in the sample
stream serve as condensation nuclei. Once condensation begins, particles
that are larger than a threshold diameter grow quickly into larger droplets
and pass through an optical detector where they are counted easily.

Using a unique sheath-air-flow design that confines the aerosol flow
path near the centerline of the condenser, the Model 3776 detects
particles as small as 2.5 nanometers in diameter. This design exposes
particles to the region of highest supersaturation and uniformity of
alcohol vapor. As a result, even the smallest particles can be activated
and grown to large droplets for easy optical detection. This unique
design greatly enhances measurement response time, produces a
sharply defined lower-size-detection limit (counting efficiency curve) and
minimizes diffusion losses
of ultrafine and
nanoparticles.
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regions of the instrument. Just prior to the aerosol flow capillary, the

0.3 L/min sensor flow splits into a 0.25 L/min sheath flow and a

0.05 L/min aerosol flow. The sheath flow is cleaned by a HEPA filter and
drawn through a heated, liquid-soaked, porous tube where it becomes
saturated with alcohol vapor. The aerosol sample joins the filtered
vapor-saturated sheath flow right before the inlet of the condenser. A
short, heated section at this juncture allows vapor to diffuse into the
aerosol before entering the cooled condenser. The volumetric flow rate of
the 0.3 L/min sensor flow is controlled accurately using a critical orifice,
which also allows the use of an external vacuum source without change in
flow control.

Real-time graphs of particle concentration versus time, concentration,
totalizer function, and operating parameters are all viewable on the
front-panel color display. Data are directly accessible via standard serial and
USB interfaces at a maximum time resolution of 0.1 second. Instrument
reading and status can be monitored through Ethernet in real-time.
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Software and Built-in SMPS Compatibility

Every Model 3776 is supplied with Aerosol Instrument Manager”
software designed for use with Microsoft” Windows® operating systems.
The software is used for instrument control and provides data collection,
management, and export capabilities, as well as several choices for
data display.

The Model 3776 comes standard with built-in compatibility for use in

TSI Series 3936 Scanning Mobility Particle Sizer (SMPS) spectrometers.
Collectively, SMPS spectrometers configured with a Model 3776 UCPC

Selectable Size

Limits Diffusion Particle siﬁe SUt’
The optional Model screens Hm (60%) .
. , Flow 0.3 L/min  Flow 1.5 L/min

376060 Particle Size 0 0.003 0.003
Selector (PSS) lets you ' '
choose any of eleven 1 0.032 0.014
cutoff sizes between 2 0.056 0.024
0.032 and 0.267 3 0.079 0.033
micrometer. The PSS 4 0.102 0.042
uses a series of 5 0.123 0.050
fine-mesh screens to 6 0.147 0.058
remove small particles 7 0.170 0.066
by diffusional capture. 8 0192 0.074
oo o ozo  ow
(available separately) 10 0.240 0.089

11 0.267 0.096

lets you select cutoff
diameters up to

. *Calculated using efficiencies for 3776 UCPC and diffusion
0.6 micrometer.

screen

TSI Model 3776 Efficiency, Sucrose Particles

provide size-distribution measurements from 0.0025 to 1.0 micrometer.
Specific size ranges vary depending on the Differential Mobility Analyzer
(DMA) used and DMA/CPC flow rate settings. Ask your TSI representative
for additional information on SMPS spectrometers.

To Order

Ultrafine Condensation Particle Counter

Specify Description

3776 Ultrafine Condensation Particle Counter with TSI Aerosol
Instrument Manager software

Accessories

Specify Description

376060 Particle Size Selector with 11 screens

376061 Additional screens for Particle Sizer Selector, set of 12

1031558 Inlet Cyclone (calculated cut-points: 5.90 um @ 0.3 L/min;
1.53 ym @ 1.5 L/min)

1031498 Maintenance Kit for 3776 UCPC (includes 1 reservoir cover,
3 0-rings, screws, ten 0.50" diameter plugs, ten 0.75"
diameter plugs, 3 aerosol flow control orifices, 5 small charcoal
filters, 2 micropump filters, 2 makeup air/butanol fill fiters,
2 exhaust/bypass air filters, and 2 sheath air HEPA filters, and
2 saturator wicks)

1031495 Replacement Saturator Wick Kit for 3776 GPC (includes

2 saturator wicks)

Accessories must be ordered separately

TSI Model 3776 Response Time
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Specifications
Model 3776 Ultrafine Condensation Particle Counter

Particle Size Range
Min. Detectable Particle (Dsg) 2.5 nm, verified with DMA-classified sucrose
particles

Max. Detectable Particle >3 m

Particle Concentration Range
Single Particle Counting 010 3 x 102 particles/cm3, single particle
counting with continuous, live-time coincidence
correction; display concentrations up to 106
particles/cm3 (custom calibration versus aerosol
electrometer needed for concentrations higher than
3 x 10° particles/cmd)

Particle Concentration Accuracy
+10% at <3 x 10° particles/cm3

Response Time
High-flow Mode <0.8 sec t0 95% in response to concentration
step change

Low-flow Mode <5 sec to 95% in response to concentration step

change

Flow

Aerosol Flow Rate 0.05 £ 0.005 L/min

Sensor Flow Rate 0.3 £ 0.015 L/min (sheath + aerosol)

High-flow Inlet 1.5 = 0.05 /min

Low-flow Inlet 0.3 £0.015 L/min

Flow Source Internal high-vacuum diaphragm pump with
brushless DC motor (15,000-hr rated lifetime);
option to use external vacuum source, but this
requires change to internal plumbing

Flow Control Volumetric flow control of sensor flow by critical
orifice, aerosol flow is monitored through differential
pressure across capillary

Operating Temperatures

Saturator 39 +0.2°C

Condenser 10+ 0.2°C

Optics 40 +0.2°C

False Background Counts
<0.01 particle/cm’, based on 12-hr average

Aerosol Medium
Recommended for use with air; safe for use with inert gases such as
nitrogen, argon, and helium (performance specifications are for air)

Environmental Operating Conditions

Ambient Temperature 10 to 35°C (50 to 95°F)

Ambient Humidity 0 to 90% RH, noncondensing

Ambient Pressure 7510 105 kPa (0.75 to 1.05 atm)

Condensing Liquid

Working Fluid Reagent-grade n-butyl alcohol (not included)
Filling System Electronic liquid-level sensor initiates automatic

filling as needed, requires connection to fill
bottle (included with instrument)

All condensate is collected and removed
automatically by a constant-flow-rate micropump,
may be switched on for use in humid environments

Water Removal

Condensation Particle Counter

Communications

Protocol Command set based on ASCII characters
Interfaces
RS-232 9-pin, D-sub connector
USB Type B connector, USB 2.0 compatible at 12 Mb
Ethernet 8-wire RJ-45 jack, 10/100 BASE-T, TCP/IP
Data Logging and Storage
SD/MMC flash memory card

Averaging Interval
1,2,3,4,5,6,10,12, 15, 20, 30, or 60 seconds (set from front panel),
software provides more averaging options

Analog Inputs
Two BNC connectors, 0 to 10 V (data recording for external sensors)

Outputs

Digital Display Graph of concentration vs. time, concentration,
time and total counts, status (temperatures,
pressures, laser power, aerosol flow, etc.)

Analog BNC connector, 0 to 10 V, user-selectable function
output (linear/log concentration or DMA voltage
control)

Pulse BNC connector, TTL level pulse, nominally 400
nanosec wide

Software

Supplied with TSI Aerosol Instrument Manager® software

Calibration
Recommended annually

Power Requirements
100 to 240 VAC, 50/60 Hz, 335 W maximum

Physical Features

Front Panel LCD TFT QVGA (320x240 pixel) 5.7-in. color
display, sample inlet, LED particle indicator light,
rotate/select control knob, flash memory card slot

Rear Panel Power connector, USB, Ethernet, two 9-pin D-sub
serial connectors, two BNC inputs, two BNC
outputs, fan, butanol-fill connector, butanol drain
connector, makeup-air port, pump-exhaust port, fill
bottle and bracket

Side Panel Butanol-level viewing window

Dimensions (HWD)

25 x 32 x 37 cm (10 x 13 x 15 in.), not including fill bottle and bracket

Weight

9.9 kg (22 Ibs)

Specifications are subject to change without notice. The technique of using a Condensation Particle
Counter with diffusion screens to select specific Size ranges is covered in U.S. Patent Number 5,072,626.
TSI, the TSI logo, Scanning Mobility Particle Sizer, SMPS, and Aerosol Instrument Manager are trademarks of
TSI Incorporated. Microsoft and Windows are trademarks of Microsoft Corporation.

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 Website: www.tsiinc.co.uk
France Tel: +33 491 95 21 90 E-mail: tsifrance@tsi.com  Website: www.tsiinc.fr
Germany  Tel: +49 241 523030 E-mail: tsigmbh@tsi.com  Website: www.tsiinc.de
Sweden Tel: +46 8 595 13230 E-mail: tsiab@tsi.com Website: www.tsi.se
India Tel: +91 80 41132470 E-mail: tsi-india@tsi.com

China Tel: +86 10 8260 1595  E-mail: tsibeijing@tsi.com

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

P/N 2980345 Rev B Copyright © 2007 by TSI Incorporated Printed in U.S.A.

v

|

‘ TRUST. SCIENCE. INNOVATION.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


