Datasheet M14V 14l

Coriolis Mass Flow Controller for Liquids

> Introduction

Bronkhorst® model M14V14l mini CORI-FLOW™ Mass Flow
Controllers (MFCs) for liquids are precise and compact
instruments, based on the Coriolis measuring principle,
designed to cover the needs of the low flow market. The MFMs
offer “multi-range” functionality: factory calibrated ranges can
be rescaled by the user, maintaining the original accuracy specs.
The instruments are equipped with a robust IP65 weatherproof
housing and are optionally available with ATEX approval for use
in Zone 2 hazardous areas. The MFC contains a microprocessor
based pc-board with signal and fieldbus conversion and a PID
controller for mass flow control by means of the integrated control
valve. The mass flow is provided as analog signal or digitally via
RS232 or optional fieldbus. The flow range and wetted materials are
determined depending of the type of fluid and the process
conditions of the application.

> Technical specifications

Flow ranges

Minimum full scale :1000 g/h
Nominal flow 110000 g/h
Maximum full scale :30000 g/h
Minimum flow :30g/h
Rangeability MFC :>1:50

Performance
Mass flow accuracy liquids

Repeatability

Warm-up time

Zero stability (ZS)*
Density accuracy
Temperature accuracy

Temperature effect**

Mounting***
Device temperature

Settling time, controller
(<2% of setpoint)

:+0,2% of rate
:+0,05% of rate £1/2 (ZS* x 100/flow)%

based on digital output

:approx. 30 min. after power up
:<*6g/h

1< +5kg/m?

:40,5°C

: Zero drift: £0,5 g/h/°C

Span drift: £0,001% Rd./°C
Initial heating (at zero flow): < 15°C

: Any position, attitude sensitivity negligible
:0...70°C; for ATEX Cat.3, Zone 2 max. 50°C
:1s

*  Guaranteed at constant temperature and for unchanging process and environment conditions.

** Depends on flow rate, heat capacity fluid, Tamb., T fluid and cooling capacity.

*** To be rigidly bolted to a stiff and heavy mass or construction for guaranteed zero stability.
External shocks or vibrations should be avoided.
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Mechanical parts
Material (wetted parts)
Housing

Sensor

Process connections (welded)
Inner seals

Ingress protection (housing)
Leak integrity

Pressure rating

Electrical properties
Power supply

Power consumption
Analog output

Analog setpoint

Digital communication

Electrical connections
Analog/RS232
PROFIBUS DP

DeviceNet/Modbus/FLOW-BUS

: stainless steel 316L or comparable

: Stainless steel 430F

:Single tube, DN 1.3

: Compression type or face seal couplings
: Kalrez (plunger only)

:IP65 (weatherproof)

: Outboard <2x10° mbar I/s He

:100 bar

:+15...24Vdc £10%
Max. ripple recommended: 50 mV tt
:max. 7 W
:0...5(10) Vdc, min. load impedance > 2 kQ);
0 (4)...20 mA (sourcing), max. load impedance < 375 Q
:0...5(10) Vdc, min. load impedance > 100 kQ;
0 (4)...20 mA, load impedance ~250 Q
: Standard RS232; Options: PROFIBUS DP, DeviceNet™,
Modbus-RTU, FLOW-BUS

: 8-pin DIN male
: bus: 5-pin M12 female; power: 8-pin DIN male

:5-pin M12 male

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

M14 V14l -

Mass Flow Meter

M14 Nominal flow 10000 g/h (DI R (L)

Control Valve
V14l Liquid flow control valve (nc) PN100

Analog output
A 0...5Vdc
B 0...10Vdc

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

> Coriolis principle of operation

Instruments of the mini CORI-FLOW™ series are based on the
Coriolis effect: a fluid flows through a uniquely shaped, single loop
sensor tube, forming part of an oscillating system. Coriolis forces
cause a variable phase shift, which is detected by sensors and fed
into the integrally mounted pc-board. The resulting output signal
is strictly proportional to the real mass flow rate. Coriolis mass flow
measurement is fast, accurate and inherently bi-directional. The
mini CORI-FLOW™ features density and temperature of the fluid
as secondary outputs.

Schematic of a Coriolis flow sensor

A RS232 + Analog (n/c control)

B RS232 + Analog (n/o control)

D RS232 + DeviceNet (n/c control)

E RS232 + DeviceNet (n/o control)

M RS232 + Modbus (n/c control)

N RS232 + Modbus (n/o control)

P RS232 + PROFIBUS DP (n/c control)
Q RS232 + PROFIBUS DP (n/o control)
R RS232 + FLOW-BUS (n/c control)
S RS232 + FLOW-BUS (n/o control)

A A — NN - A - ﬁ:ﬁ
Material
S Stainless steel

Internal seals
K Kalrez (FFKM)
Z Other (on request)

Connections (in/out)

AA 3mm OD compression type
BB 1/8” Face seal male

11 1/8" OD compression type
22 Y4 OD compression type

v 33 6 mm OD compression type
77 V4" Face seal female

88 4" Face seal male

99 other

\/

Supply voltage
D +15...24Vdc

> State of the art digital design

mini CORI-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 /0.
Furthermore, an integrated interface board provides DeviceNet™,
PROFIBUS DP, Modbus-RTU or FLOW-BUS protocols.

Field bus LED indicators | Multifunctional
o Mode Error switch
Read and write parameters ? ’ rL
—  — I
Manual
Optional itarace Digital
Field-bus  § > ¢ jcati
interface (RS232 / RS485)
Analog input
0..5Vde
<« 0--10Vdc
4 0..20mA
Y 4..20mA
Micro controller * Setpaint slope Analog output
—_— i « Comparison
£ Fillering = —> E selpzint/sensnr p > 0..20mA
& - Differentiation o signal 4..20mA
£ * Linearisation « PID controller
A \ I Valve
[
Mass Flow sensor

Functional scheme of the digital PC-board
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> Hook-up diagram for analog or RS232 communication

RS232 connection Types
=]
TX-RS232 [\ 1 I (Mini)CORI-FLOW
RXRS232___ | | |
3
OV power I
WH_L : } Model key explanation
|
6|l
e — 1
1 1| 3|l
2 2 } | RS232/Ana. /O Normally Closed (NC)
3 il 21 [B] Rs232/Ana.l/0 Normally Open (NO)
a a } housing
5 5| [A] Output/setpoint 0...5Vdc
s — ak RS232 COM-port [B] Output/setpoint 0...10vdc )
7 7 1 9 pin D-Sub Output 0...20mAdc sourcing
8 8|l housi connector chassis Setpoint 0...20mAdc sinking
L 2 | housing part male Output 4...20mAdc sourcing
Setpoint 4...20mAdc sinking
T-adapter IZ' Output / setpoint Specified
cable 7.03.444
@ +15Vdc ... 24Vdc power supply -—
f . TX-RS232
> Analog output 2
8 DIN connector -
chassis part 3 Analog input 3 # Meter Meter
male 7 0V power 4 (vdc) (mAdc)
8 Dw'connec\or +ValveOut
chassis part 5
A RX-R$232 Source Source
> +Us 5 (vdc) (mAdc)
5 0V sense \ [ g
' —lg__shield \/ Supply Supply
housing J_ (Vdc) (Vdc)
SIDIN SiDIN 'l:\tl)t::)wer (pin 4) and OV sense (pin 8) should be separately
connector  connector connected to the OV terminal at the power supply.
chassis part  cable part
male female Analog operated Analog operated
Note 0...50r0...10Vdc 0...20 or 4...20mAdc
Do not connect an external valve to instruments, set as MFM. Note:
When using afield bus or R5232, it is not possible to operate the instrument by using the setpoint signal of the analog
8DIN connector without changing the value of parameter "control mode". See doc.nr. 9.17.023 for more details

> 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 http://www.bronkhorst.com or

contact our local representatives.

Analog/RS232 Doc.9.16.044
FLOW-BUS
®
B{U]S

DeviceNet.
Wrocioue
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> Dimensions (mm) and weight (kg)

= =

mini CORI-FLOW™ [5f])

Digtal Mass Fiow Meter Contrller
1

Length (L) including adapters

Compression type

Size L (in mm)

> JUR
S o o &
><

144, adapter 1/4" OD

FOR LIQUIDS AND GASES

adapter 6 mm OD 146
146
adapter 1/2" OD 192

Brmgzursl‘ ﬂI:ﬁ

Face-seal male

Size L (in mm)

By wp hg

adapter 1/4"

124

92
L (see table)

Weight: 1,5 kg

> Options and accessories

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

- BRIGHT compact local Readout/Control module

- E-8000 Power Supply/Readout units

- Interconnecting cables for power and analog/digital communication

- PiPS Plug-in Power Supply

- Heavy mass body and vibration-dampeners

- Impact protection cover for ATEX Zone 2 applications

> Alternatives

- Model M14 mini CORI-FLOW™ Mass Flow Meter (flow rates from 0,03 upto 30 kg/h)

-Model M13V14 mini CORI-FLOW™ Mass Flow Controller (flow rates from 1 upto 2000 g/h)

- Model M14 mini CORI-FLOW™ Mass Flow Meter with Dosing Pumps (flow rates from 0,03 upto 30 kg/h)

- Model M14 mini CORI-FLOW™ Mass Flow Meter with Pressure Actuated Valve (flow rates from 0,03 upto 30 kg/h)

- Model M54C2l / M54C51 CORI-FLOW™ Mass Flow Controller (flow rates from 0,2 upto 100 kg/h)

&
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Bronkhorst High-Tech B.V. Nijverheidsstraat 1a, NL-7261 AK Ruurlo The Netherlands
T+31(0)573 458800 F +31(0)573 45 88 08 1 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





