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> Introduction

Bronkhorst High-Tech model F-23xMI Mass Flow Controllers
(MFCs) are designed for high (differential) pressure applications
and suited for precise control of virtually all conventional process
gases. The MFC consists of a thermal mass flow sensor, a unique,
high-pressure control valve and a microprocessor based PID
controller with signal and fieldbus conversion. As a function of a Bronkhorst®
setpoint value, the flow controller swiftly adjusts the desired flow HIGH-TECH
rate. The IN-FLOW model is of rugged design (IP65) for use in
industrial environments or even Zone 2 hazardous areas, with
optional ATEX Cat. 3 approval. The mass flow, expressed in normal
litres or millilitres per minute or per hour, is provided as analog
signal or digitally via RS232 or fieldbus. The flow range, wetted
materials and orifice size for the control valve are determined
depending of the type of gas and the process conditions of the

application.
> Technical specifications IN-FLOW Mass Flow Controller model F-231MI
Measurement / control system Electrical properties
Accuracy (incl. linearity) 1% 0,5% Rd plus £ 0,1% FS Power supply - +15...24 Vdc £10%
(Based on actual calibration) Power consumption : max. 320 mA;
Turndown :1:50 add 50 mA for PROFIBUS, if applicable
Multiple fluid capability : storage of max. 8 calibration curves Analog output :0...5 (10) Vdc, min. load impedance > 2 k Q;
Repeatability :<+0,2% Rd 0 (4)...20 mA (sourcing), max. load impedance <375 Q
Settling time (controller) :2...4 seconds Analog setpoint :0...5 (10) Vdc, min. load impedance > 100 k Q;
Control stability 1<+ 0,1% FS (typical for 1 I,/min N) 0 (4)...20 mA, load impedance ~250 Q
Temperature range :-10...+70°C; Digital communication : standard RS232 ; options: PROFIBUS DP, DeviceNet™,
for ATEX Cat. 3 0...50°C Modbus-RTU/ASCII, FLOW-BUS
Temperature sensitivity : zero: < % 0,05% FS/°C;
span: < = 0,05% Rd/°C
Leak integrity (outboard) :<2x 10 mbar I/s He > Ranges (based on Air)
Attitude sensitivity : max. error at 90° off horizontal 0,2% FS
at 1 bar, typical Nz Model minimum maximum
Warm-up time : 30 min. for optimum accuracy
2 min. for accuracy + 2% FS F-230MI 0,2...10 ml,/min 10...500 ml,/min
F-231MI 10...500 ml,/min 0,2...10 I,/min
Mechanical parts F-232MI 02...10 Iy/min 2...100 l,/min
Material (wetted parts) : stainless steel 316L or comparable Intermediate ranges are available
Pressure rating : 400 bar abs
Process connections : compression type or face seal male
Seals : Standard: Viton; options: EPDM, Kalrez
Ingress protection (housing) : P65

Although all specifications in this datasheet are believed to be accurate, the right is
reserved to make changes without notice or obligation.
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> Model number identification

F — N N NAA - A A — NN - A
?aégntroller Communication (I/0) Internal seals
A RS232 + analog (n/c control) V' Viton (factory standard)
B RS232 + analog (n/o control) E EPDM
D RS232 + DeviceNet (n/c) K Kalrez (FFKM)
E RS232 + DeviceNet (n/o)
v M RS232 + Modbus (n/c)
Pressure rating N RS232 + Modbus (/o) M
4 400 bar P RS232 + PROFIBUS DP (n/c) Connections (in/out)
Q RS232 + PROFIBUS DP (n/o) 1 1/8* OD compression type
R RS232 + FLOW-BUS (n/c 2 Y OD compression type
v S RS232 + FLOW-BUS (n/o 3 6 mm OD compression type
8 4" Face seal male
Ranges 9 other
OMI 0...10/0...500 mly/min 0 none
1M1 0...0,5/0...10 ln/min
2MI 0...10/0...100 In/min
\J \4
Analog output Supply voltage
A 0...5Vdc D +15...24 Vdc
B 0...10 Vdc

F 0...20 mA sourcing
G 4...20 mA sourcing

> Thermal mass flow measuring principle
The heart of the thermal mass flow meter/controller is the sensor,
which consists of a stainless steel capillary tube with resistance
thermometer elements. A part of the gas flows through this bypass
sensor, and is warmed up heating elements. Consequently the
measured temperatures T; and T, drift apart. The temperature
difference is directly proportional to mass flow through the sensor. In
the main channel Bronkhorst High-Tech applies a patented laminar
flow element consisting of a stack of stainless steel discs with
precision-etched flow channels. Thanks to the perfect flow-split the
sensor output is proportional to the total mass flow rate.

> State of the art digital design

Today’s IN-FLOW series are equipped with a digital pc-board,
offering high accuracy, excellent temperature stability and fast
response (settling times tgs down to 500 msec). The basic digital
pc-board contains all of the general functions needed for
measurement and control. In addition to the standard RS232 output
the instruments also offer analog I/0. Furthermore, an integrated
interface board provides DeviceNet™, PROFIBUS DP, Modbus-
RTU/ASCII or FLOW-BUS protocols.
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> Hook-up diagram for analog or R§232 communication

RS232 connection Types
)
TX-RS232 /\ 1 | IN-FLOW / IN-PRESS / LIQUI- FLOW
RXRS232 | | = |
0V power | |
Shield ; : } Model key explanation
]
S O Y |RR} - [xIx]x] -
A CH,
1|1 1
|
2 2]l ey RS232/Ana. 0 Normally Closed (NC)
B i 1] [B] RS232/Ana.i0  Normally Open (NO)
housing
4 411
i Al Output / setpoint 0...5Vdc —-—
e —! Al RS232 COM-port [B| Output/setpoint 0..10vdc  —
‘l 7 7 } 9 pin D-Sub Outpuff 0...20mAdc sf:ur.cing
e 8|l connector chassis Setpoint 0...20mAdc sinking
= o — part male Output 4...20mAdc sourcing
Setpoint 4...20mAdc sinking
T-adapter Output / setpoint Specified -
cable 7.03.444
@ +15Vdc ... 24Vdc power supply Ea—
! TX-RS232
8DIN connector 1 p—7
chalssus part IR ; Analog output
male I i
|[31;—_Analog input + Meter Meter
Il 0V power (vdc) (mAdc)
} S ! +ValveOut/Special !
= |
e RX-RS232 Source Source
1L +Us (Vdc) (mAdc)
= ovsense 1]
e
'—e__shield \/ Supply Supply
housing (Vdc) (Vdc)
8DIN 2DIN Note: !
OV power (pin 4) and OV sense (pin 8) should be separately
‘“““_‘m’ connector connected to the OV terminal at the power supply.
chassis part  cable part
male female Analog operated Analog operated
gmst <t o external valve to insts & st a5 MM o1 EPML 0...50r0...10vVdc 0...20 or 4...20mAdc
0 not connect an external valve to instruments, setas MFM or EPM. | ote:
When using afield bus or RS232, it is not possible to operate the instrument by using the setpoint signal of the analog
,N‘“Ei . . 8 DIN connector without changing the value of parameter "control mode". See doc.nr. 9.17.023 for more details
) for MBC3 type instruments: +Valve out is 0...10Vdc 1mA

> Hook-up diagrams for fieldbus communication

For the available fieldbus options we refer to the various hook-up diagrams as indicated below. If you are viewing this datasheet in digital
format, you may use the hyperlink to each of the drawings. Otherwise please visit the download section on www.bronkhorst.com or contact
our local representatives.
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> Dimensions (mm) and weight (kg)
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Weight: 3,6 kg

L)

Dimension table adapters (RS-type)

i 1/4'BSPP
Compression type Size A
adapter 3mm OD 26.1
adapter 6 mm OD 28.4
adapter 8 mm ©OD 29.4
adapter 10 mm OD 30.2
adapter 12mm OD 32.5
adapter 1/8" oD 26.1
adapter 1/4" oD 28.4
adapter 3/8" oD 29.9
adapter 1/2" oD 32.7
Face-seal male Size A
|adapter 1/4" inlet 23.2

> Options and accessories

Compression type

*) Dimension A is
typical finger-tight.

between digital instruments and windows software

- Free software support for operation, monitoring, optimizing or to interface

- IN-LINE filters for protection against particulates

- BRIGHT compact local Readout/Control modules

- E-8000 Power Supply

- PiPS Plug-in Power Supply

- Interconnecting cables for power and analog/digital communication

> Alternatives

- PN400 EL-FLOW MFC with housing for non-industrial environment (Series F-23xM)

O

Bronkhorst®
HIGH-TECH

Nijverheidsstraat 1a, NL-7261 AK Ruurlo The Netherlands
T +31 (0)573 45 88 00 F +31 (0)573 45 88 08 I www.bronkhorst.com E info@bronkhorst.com


http://www.bronkhorst.com/en/products/accessories/software_tools/
http://www.bronkhorst.com/en/products/accessories/fieldbus_accessories/


<<

  /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



