
Datasheet F-110C 
Mass Flow Meter for Gases 

Measurement / control system 
Accuracy (incl. linearity) : FS > 5 mln/min: ± 0,5 % Rd plus ± 0,1% FS;  

(Based on actual calibration)   FS 3…5 mln/min: ± 1 % FS;  

  FS < 3 mln/min: ± 2 % FS 

Turndown : 1 : 50 (in digital mode up to 1:187,5) 

Multiple fluid capability : • storage of max. 8 calibration curves 

• optional Multi Gas / Multi Range

functionality up to 10 bar abs 

Repeatability : < ± 0,2% Rd Response 
time (t63%) : FS < 3 mln/min: 2 sec 

  FS > 3 mln/min: 1…2 sec 

Temperature range : -10…+70°C Temperature 

sensitivity  : zero: < ± 0,05% FS/°C; (nominal range) span: < ± 0,05% Rd/°C 

Leak integrity (outboard) : < 2 x 10-9 mbar l/s He 

Attitude sensitivity : max. error at 90° off horizontal 0,2% FS 

  at 1 bar, typical N2 

Warm-up time 
: 30 min. for optimum accuracy 

2 min. for accuracy ± 2% FS 

Mechanical parts 
Material (wetted parts) : stainless steel 316L or comparable 

Pressure rating : 100 bar abs 

Process connections : compression type or face seal male 

Seals : standard : Viton;  options: EPDM, Kalrez 

Ingress protection (housing) : IP40 

> Technical specifications 

Model minimum nominal maximum

F-110C-002 0,014…0,7 mln/min  0,014…2 mln/min 0,014…5 mln/min 

F-110C-005 0,6…3 mln/min  0,6…5 mln/min 0,6…9 mln/min 

Intermediate ranges are available

> Introduction 
 High-Tech model F-110C Mass Flow Meters (MFMs) are suited for 
precise measurement of virtually all conventional process gases. The 
MFM consists of a thermal mass flow sensor and a microprocessor 
based pc-board with signal and fieldbus conversion and a PID 
controller for optional mass flow control by means of a separately 
mounted control valve. The mass flow, expressed in normal 
millilitres per minute or per hour, is provided as analog signal or 
digitally via RS232 or fieldbus. The flow range and wetted materials 
are determined depending of the type of gas and the process 
conditions of the application. 

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

> Ranges (based on Air) 

Electrical properties 
Power supply : +15…24 Vdc ±10% 

Power consumption : max. 320 mA;  

  add 50 mA for Profibus, if applicable 

Analog output : 0…5 (10) Vdc, min. load impedance > 2 kΩ; 

0 (4)…20 mA (sourcing), max. load impedance < 375 Ω 

Analog setpoint : 0…5 (10) Vdc, min. load impedance > 100 kΩ; 

(for MFM + control valve)   0 (4)…20 mA, load impedance ~250 Ω 

Digital communication : standard RS232 ;   options: Profibus-DP®, DeviceNetTM, 

  EtherCAT®, Modbus-RTU/ASCII, FLOW-BUS 
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> Model number identification 

> Thermal mass flow measuring principle 
The heart of the thermal mass flow meter/controller is the sensor, that 
consists of a stainless steel capillary tube with resistance thermometer 
elements. At EL-FLOW model F-110C the total gas flows through this 
sensor, and is warmed up heating elements. Consequently the 
measured temperatures T1 and T2 drift apart. The temperature 
difference is directly proportional to mass flow through the sensor. 

Functional scheme of thermal mass flow sensor (F-110C) 

Base 
1  Meter 

Communication (I/O) 
A  RS232 + analog (n/c control) 
B  RS232 + analog (n/o control) 
D  RS232 + DeviceNet (n/c) 
E  RS232 + DeviceNet (n/o) 
M  RS232 + Modbus-RTU (n/c) 
N  RS232 + Modbus-RTU (n/o) 
P  RS232 + Profibus-DP (n/c) 
Q  RS232 + Profibus-DP (n/o) 
R  RS232 + FLOW-BUS (n/c) 
S  RS232 + FLOW-BUS (n/o) 

F 

Pressure rating 
1   100 bar 

Nominal range 
Factory selected 

Internal seals 
V   Viton (factory standard) 
E   EPDM 
K   Kalrez (FFKM) 

Connections (in/out) 
1    1/8“ OD compression type 
2    ¼“ OD compression type 
3    6 mm OD compression type 
8    ¼” Face seal male 
9   other 
0   none 

Supply voltage 
D   + 15…24 Vdc 

> State of the art digital design 
Todays EL-FLOW® series are equipped with a digital pc-board,  
offering high accuracy, excellent temperature stability and fast 
response. 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/O. 
Furthermore, an integrated interface board provides DeviceNetTM, 
Profibus-DP®, Modbus-RTU or FLOW-BUS protocols. 

Functional scheme of the digital PC-board

N N NAA NNN A A A NN A 

Ranges 
0C   0…0,7 / 0…9 mln/min 

Analog output 
A   0…5 Vdc 
B   0…10 Vdc 
F    0…20 mA sourcing 
G   4…20 mA sourcing 

∆T = k.Cp.Øm ∆T = T2-T1 in Kelvin  Cp = specific heat  Øm = mass flow 



> Hook-up diagram for analog or RS232 communication 

> Hook-up diagrams for fieldbus communication 

http://www.bronkhorst.com/en/downloads/instruction_manuals/
http://www.bronkhorst.com/files/downloads/hookup/en/916098--hook-up_diagram_lab_ethercat.pdf
http://www.bronkhorst.com/files/downloads/hookup/en/916060--hook-up_diagram_laboratory-style_mbc_devicenet.pdf
http://www.bronkhorst.com/files/downloads/hookup/en/916061--hook-up_diagram_laboratory-style_mbc_profibus.pdf
http://www.bronkhorst.com/files/downloads/hookup/en/916062--hook-up_diagram_laboratory-style_mbc_rs232_analog.pdf
http://www.bronkhorst.com/files/downloads/hookup/en/916064--hook-up_diagram_laboratory-style_mbc_modbus.pdf
http://www.bronkhorst.com/files/downloads/hookup/en/916063--hook-up_diagram_laboratory-style_mbc_flow-bus.pdf


> Dimensions (mm) and weight (kg) 

  Dimension table adapters (RS-type) 

> Options and accessories 

- Multi-Gas / Multi-Range option, with free configuration software.  

- Free software support for operation, monitoring, optimizing or to interface 
 between digital instruments and windows software. 

- IN-LINE filters for protection against particulates

- BRIGHT compact local Readout/Control modules 

- E-5700 / E-7000 Power Supply

- Interconnecting cables for power and analog/digital communication 

- PiPS Plug-in Power Supply 

> Alternatives 

- IQ+FLOW, world’s smallest Mass Flow Meter (smallest range 0,2…10 mln/min) 

- LOW-∆P-FLOW series MFM for low pressure drop applications or corrosive gas service 
(smallest range 0,2…10 mln/min)

- Metal Sealed MFM for Semiconductor or other high purity applications 
  (smallest range 0,1…5 mln/min)

Weight: 0,4 kg 

По вопросам продаж и поддержки обращайтесь: 

Эл. почта brk@nt-rt.ru || Сайт: http://steamflow.nt-rt.ru

Архангельск (8182)63-90-72  
Астана +7(7172)727-132 
Астрахань  (8512)99-46-04 
Барнаул   (3852)73-04-60 
Белгород (4722)40-23-64  
Брянск (4832)59-03-52  
Владивосток (423)249-28-31 
Волгоград (844)278-03-48  
Вологда (8172)26-41-59 
Воронеж (473)204-51-73  
Екатеринбург (343)384-55-89 
Иваново (4932)77-34-06  
Ижевск (3412)26-03-58
Иркутск (395) 279-98-46
Киргизия (996)312-96-26-47

Казань (843)206-01-48 
Калининград (4012)72-03-81  
Калуга (4842)92-23-67  
Кемерово (3842)65-04-62  
Киров (8332)68-02-04  
Краснодар (861)203-40-90  
Красноярск (391)204-63-61  
Курск (4712)77-13-04  
Липецк (4742)52-20-81  
Магнитогорск (3519)55-03-13  
Москва (495)268-04-70 
Мурманск (8152)59-64-93  
Набережные Челны (8552)20-53-41 
Нижний Новгород (831)429-08-12 
Казахстан  (772)734-952-31

Новокузнецк (3843)20-46-81  
Новосибирск (383)227-86-73  
Омск   (3812)21-46-40  
Орел (4862)44-53-42  
Оренбург (3532)37-68-04 
Пенза (8412)22-31-16  
Пермь (342)205-81-47  
Ростов-на-Дону (863)308-18-15 
Рязань (4912)46-61-64  
Самара (846)206-03-16  
Санкт-Петербург (812)309-46-40 
Саратов (845)249-38-78 
Севастополь   (8692)22-31-93  
Симферополь   (3652)67-13-56   
Таджикистан  (992)427-82-92-69

Смоленск (4812)29-41-54
Сочи (862)225-72-31  
Ставрополь (8652)20-65-13 
Сургут   (3462)77-98-35   
Тверь (4822)63-31-35 
Томск (3822)98-41-53  
Тула (4872)74-02-29  
Тюмень (3452)66-21-18  
Ульяновск (8422)24-23-59  
Уфа (347)229-48-12  
Хабаровск   (4212)92-98-04  
Челябинск (351)202-03-61 
Череповец (8202)49-02-64  
Ярославль (4852)69-52-93



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /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 false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /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 false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 100

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 300

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>

>

    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /DocumentRGB

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice





