
Mass Flowmeters

F L O W  I N S T R U M E N T S

Mass Flowmeters for Gases



Measure Flow, Pressure, 

Designed for Performance
TSI thermal mass flowmeters incorporate a proprietary platinum film sensor
design for measuring gas flows in applications demanding fast response
and high accuracy over a wide flow range. TSI flowmeters have turn-down
ratios greater than 1000:1 due to our thermal flow sensing technology and
extensive gas calibration process. The TSI 4000 Series was designed for
ultra-low pressure loss to minimize any undesirable effects the flowmeter
can have on the readings when installed in-circuit. 

Features
� 4 millisecond flow response
� High accuracy ±2% of reading
� High turndown ratio
� Low pressure drop
� Convenient analog output of flow rate
� Versatile digital output of flow rate, volume, pressure, temperature
� Built-in temperature and pressure compensation
� NIST-traceable calibration certificate included at no additional cost

RS232 Interface For Digital Outputs and
Configurable Device Options
� Set analog output zero and scaling
� Specify start/stop trigger levels for volume measurement
� Set update rate for LCD display
� Set sampling rate for analog and digital outputs
� Select gas calibration
� Select either standard or volumetric flow measurement
� Set display units for Model 4140/4143 to L/min or cm3/min
� Compute volume

Industries
� Medical

– Ventilators
– Anesthesia
– CPAP

� Environmental
� Analytical
� Aerosol Science

Applications
� Product Development
� Manufacturing
� Research
� Field Service
� Quality Assurance

Fast

Fast 4 millisecond response ensures accuracy in fluctuating
flows. This fast response is ideal for closed-loop control
systems and integrated volume measurements. Pressure
and temperature measurements are also extremely fast. 

Low Pressure Drop

Low pressure drop minimizes flow circuit back pressure 
and its impact on the system under test.

Accurate

A flowmeter specified as ±2 percent of Full Scale is
most accurate at full scale. If full scale is 300 L/min,
then the uncertainty for all readings is ±6 L/min. TSI
flowmeters are specified as ±2 percent of Reading
and have an uncertainty of ±2 percent of the actual
reading from full scale all the way down to a specified
lower limit.  TSI flowmeters, therefore, provide
dependable accuracy over a wide range of flow rates.
One TSI flowmeter covers the same range as three or
more “percent of full scale” devices...with better
accuracy at all points!
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and Temperature…all in one instrument!

Specifications Low Flow–Models 4140 and 4143 High Flow–Models 4040, 4043 and 4045

Flow Measurement
Range 0.01 to 20 standard L/min Model 4040 and 4045: 0 to 300 standard L/min

Model 4043: 0 to 200 standard L/min
Accuracy ±2% of reading or 0.005 standard L/min, ±2% of reading or 0.05 standard L/min,

whichever is greater, for air and O2; whichever is greater, for air and O2
±3% of reading or 0.010 standard L/min, ±3% of reading or 0.1 standard L/min 
whichever is greater, for N2O (Models 41403  whichever is greater, for N2 and air/O2 mixtures
and 41433 only) and N2

Response 4 ms to 63% of full scale flow 4 ms to 63% of full scale flow

Overall Dimensions 127 x 49 x 32 mm (5" x 2" x 1.25") 182 x 63 x 53 mm (7.2" x 2.5" x 2.1")

All Models
Volume Measurement*
Range 0.01 to 99.9 liters
Accuracy ±2% of reading

Pressure Measurement
Range 50 to 199 kPa absolute
Accuracy ±1 kPa
Response <4 ms to 63% of final value for step change

Temperature Measurement
Range 0 to 50°C
Accuracy ±1°C at flows greater than 1 standard L/min
Response <75 ms to 63% of final value for step change

Outputs
Analog Output 0 to 10 VDC flow only, span adjustable via RS232
Digital RS232

Power
DC Power Input 7.5 VDC ±1.5 V, 300 mA max

Accessories
Supplied Power Supply, RS232 Cable, Analog Cable, Inlet Filter
Optional Battery pack/stand (pn 4199), Carrying case for Models 4140, 4143 (pn 1319201),

Carrying case for Models 4040, 4043, and 4045 (pn 1319176)

Model Selection Guide for Series 4040 and 4140
Model 4140 4143 4040 4043 4045

Flow Range 0.01-20 Std L/min 0.01-20 Std L/min 0-300 Std L/min 0-200 Std L/min 0-300 Std L/min

Inlet/Outlet Diameter 0.25" (6.4 mm) 0.375" (9.53 mm) 22 mm ISO tapered 0.50" (12.7 mm) 0.75" (19.1 mm)

Gas Calibrations Air, O2, N2

(Model 41403 includes N2O)
Air, O2, N2

(Model 41433 includes N2O)
Air, O2, N2 Air/O2 Mixture

LCD Display Units L/min, Std L/min
cm3/min, Std cm3/min

L/min, Std L/min
cm3/min, Std cm3/min

L/min, Std L/min

*Supplied through RS232 port only. Specifications subject to change without notice.

Shown with optional Battery Pack/Stand
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Specifications Low Flow–Models 4121 and 4122 High Flow–Models 4021 and 4024

Flow Measurement
Range 0.01 to 20 standard L/min 0 to 300 standard L/min
Accuracy ±2% of reading or 0.005 standard L/min whichever is ±2% of reading or 0.05 standard L/min, whichever is

greater, for air and O2; ±3% of reading or 0.010 greater, for air and O2; ±3% of reading or 0.1
standard L/min whichever is greater, for N2 standard L/min whichever is greater, for N2

Response 4 ms to 63% of full scale flow 4 ms to 63% of full scale flow

Overall Dimensions 127 x 49 x 29 mm (5" x 2" x 1.1") 182 x 63 x 38 mm (7.2" x 2.5" x 1.5")

All Models

Temperature Measurement
Range 0 to 50° C (32° to 122° F)
Accuracy ±1°C at flows greater than 1 standard L/min
Response <75 ms to 63% of final value for step change

Pressure Measurement
Not available in Series 4020/4120

Outputs
Analog 0 to 4 VDC flow only, span adjustable via RS232
Digital Output RS232

Power
DC Power Input (user supplied) 5.0 VDC ±0.25 V, 300 mA max

Recommended Filtration
HEPA-grade filter

Accessories
Supplied Interface cable (mini-DIN to tinned wire)

Specifications subject to change without notice.

Model 41211      41212      41216 41221      41222      41226 40211              40212 40241      40242      40246

Gas Calibration Air           O2 N2 Air           O2 N2 Air              O2 Air           O2 N2

Flow Range 0.01-20 Std L/min 0.01-20 Std L/min 0-300 Std L/min 0-300 Std L/min

Inlet/Outlet Diameter 0.25" (6.4 mm) 0.375" (9.53 mm) 22 mm ISO tapered 0.75" (19.1 mm)

Model Selection Guide for Series 4020 and 4120



<<
  /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 /Error
  /CompatibilityLevel 1.4
  /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


