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ATTENTION
Please read this instruction manual carefully before installing and operating the instrument.
Not following the guidelines could result in personal injury and/or damage to the equipment.
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BRONKHORST

Disclaimer

The information in this manual has been reviewed and is believed to be wholly reliable. No responsibility, however, is
assumed for inaccuracies. The material in this manual is for information purposes only, and is subject to change
without notice.

Bronkhorst High-Tech B.V.
December 2011

Symbols

A Important information. Discarding this information could cause injuries to people or
damage to the Instrument or installation.

’,:’ Helpful information. This information will facilitate the use of this instrument.
@ Additional info available on the internet or from your local sales representative.
Warranty

Bronkhorst products are warranted against defects in material and workmanship for a period of three years from the
date of shipment provided they are used in accordance with the ordering specifications and not subjected to abuse or
physical damage. Products that do not operate properly during this period may be repaired or replaced at no charge.
Repairs are normally warranted for one year or the balance of the original warranty, whichever is the longer.

@ See also paragraph 9 of the Conditions of sales:

http://www.bronkhorst.com/files/corporate headquarters/sales conditions/en general terms of sales.pdf

The warranty includes all initial and latent defects, random failures, and undeterminable internal causes.

It excludes failures and damage caused by the customer, such as contamination, improper electrical hook-up, physical
shock etc.

Re-conditioning of products primarily returned for warranty service that is partly or wholly judged non-warranty may
be charged for.

Bronkhorst High-Tech B.V. or affiliated company prepays outgoing freight charges when any party of the service is
performed under warranty, unless otherwise agreed upon beforehand, however, if the product has been returned
collect to our factory or service center, these costs are added to the repair invoice. Import and/or export charges,
foreign shipping methods/carriers are paid for by the customer.
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1 SHORT FORM START-UP

Read document “9.17.063 Manual EtherCAT slave interface” for additional information.

Step 1: Setup communication (Op mode).
Both controllers automatically start up in safe state control mode 0x8C.

Step 2: Read opject “UserTag” (0x2071:07) to check which controller is the “CHANNEL_1" and which is the
“CHANNEL_2"

Step 3: Write value to object “SlaveFactor” (0x2021:02) of the “CHANNEL_1"
Step 4: Write Ox8A (analog slave) to object “CO Controller Mode” (0x6423:01) of the “CHANNEL_1"
Step 5: Write 0x84 (idle) to object “CO Controller Mode” (0x6423:01) of the “CHANNEL_2".

Now the ratio control is running.

While the ratio control is running, you can:
Change SlaveFactor (0x2021:02) of the “CHANNEL_1"

Check the flows trough both controllers by reading opject “CO Effective current value Xeff” (0x6400:01)
Stop ratio control by setting the “CO Controller Mode” (0x6423:01) of both controllers to 0x8C (safe state)

When communication is lost, both controllers return into the safe state controller mode 0x8C.
If the flow of “CHANNEL_1” result in a flow <1.5%, the valve of this channel wil be closed.
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2 GENERAL INFORMATION

BRONKHORST

2.1 REFERENCES TO OTHER APPLICABLE DOCUMENTS

Manuals and guides for digital instruments are modular. General instructions give information about the functioning
and installation of instruments. Operational instructions explain the use of the digital instruments features and
parameters. Field bus specific information explains the installation and use of the field bus installed on the

instrument.

2.2 MANUALS AND USER GUIDES:

General instructions
Instrument type based

Document 9.17.022

Bronkhorst High-Tech
General instructions digital Mass Flow / Pressure

Document 9.17.031

Bronkhorst Cori-Tech
General instructions CORI-FLOW

Document 9.17.050

Bronkhorst Cori-Tech
General instructions mini CORI-FLOW

Document 9.17.044

Bronkhorst High-Tech
General instructions digital LIQUI-FLOW L30

M+W Instruments
Instruction manual MASS-STREAM D-6300
Document 9.17.070
L 2 Channel Ratio Controller J

Operational
instructions

— Document 9.17.023 —

Operational instructions
for digital multibus
Mass Flow / Pressure
instruments

2.3 TECHNICAL DRAWINGS:
Hook-up diagram laboratory-style Ratio Controller

2.4 SOFTWARE TOOLING:

Flowfix
FlowDDE

All these documents can be found at:

http://www.bronkhorst.com/en/downloads

Field bus specific
information

— Document 9.17.024

FLOW-BUS interface

— Document 9.17.025

PROFIBUS—DP interface

—— Document 9.17.026

DeviceNet interface

— Document 9.17.035

Modbus interface

— Document 9.17.027

RS232 interface with
FLOW-BUS protocol

Document 9.17.063

EtherCAT interface

(document nr. 9.16.100)
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3 RATIO CONTROL

The ratio control is achieved using two standard Bronkhorst EtherCAT mass-flow controllers with a special
configuration. One of these controllers handles the actual ratio control and is labeled as “CHANNEL_1” the other one
has no controller functionality and is labeled as “CHANNEL_2".

At power-up, both controllers are automatically set in the safe-state controller mode in which both valves are closed.
To start ratio control, the controller mode of “CHANNEL_1" should be set to 0x8A and the controler mode of
“CHANNEL_2" should be set to 0x84. (See par. Error! Reference source not found., Short Form Start-Up).

The relation between the ratio, the input flow and the output flows is shown in Figure 1 below:

o b . ratio
" (ratio +1)

CHANNEL_1

Figure 1: Ratio Control Configuration

3.1 OBIJECTS INVOLVED

The next table contains the objects which are involved in the configuration of the ratio controller. An overview of all
objects can be found in the manual: “9.17.063 — manual EtherCAT slave interface”. Detailed information of the
mapped parameters: “9.17.023 Operational instructions for digital multibus Mass Flow / Pressure instruments”

Index Sub Description Data Type Access PDO mapping
Index

0x2021 02 *Slave Factor Float RW Possible

0x2071 07 *User tag String RW No

0x6400 01 CO Effective current value Xeff Float RO Possible

0x6423 01 CO Controller Mode Unsigned8 RW Possible

*) Avialable via Generated Object Dictionary

3.2 SLAVE FACTOR (0x2021:02)

This object is mapped to the slave factor parameter. With this parameter the ratio between “CHANNEL_1"” and
“CHANNEL_2" can be set. The range of this parameter: 0 .. 500, unit: %

Ratio = Slave Factor/100

CHANNEL1_flow = INPUT_flow * Ratio / (Ratio + 1)
CHANNEL2_flow = INPUT_flow / (Ratio+1)

Or
CHANNEL1_flow = CHANNEL2_flow * Ratio
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3.3
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UsER TAG (0x2071:07)

This object is mapped to the User tag parameter. This parameter can be used to label the controller. For this

configuration the label indicates the function of the controller: “CHANNEL_1” or “CHANNEL_2". Changing this label

will not affect the function of the controller.

3.4

CO EFFECTIVE CURRENT VALUE XEFF (0x6400:01)

This object is mapped to the fMeasure parameter. It indicates the actual flow true the controller.

3.5

This object is mapped to the Control Mode parameter. At power-up, reset and configuration mode this parameter is
automatically set to the fail-safe mode 0x8C. To start ratio control in “Op” mode, the parameter should be set for both

CO CoNTROLLER MoODE (0x6423:01)

controllers :
Control Mode values
Value
state “CHANNEL_1” “CHANNEL_2"
Safe state 0x8C 0x8C
Ratio control 0x8A (analog slave) 0x84 (idle)
4 EXAMPLES
4.1 EXAMPLE 1, SLAVEFACTOR =100

4.2

4.3

Ratio = 100/100 = 1.0

CHANNEL1_flow = INPUT_flow * 1/(1+1) = INPUT_flow * 0.5
CHANNEL2_flow = INPUT_flow / (1+1) = INPUT_flow * 0.5

Or
CHANNEL1 flow = 1.0 * CHANNEL2 flow

Both flows are equal.

EXAMPLE 2, SLAVE FACTOR = 50
Ratio = 50/100 = 0.5

CHANNEL1_flow = INPUT_flow * 0.5/(0.5+1) = INPUT_flow * 0.333
CHANNEL2_flow = INPUT_flow / (0.5+1) = INPUT_flow * 0.667

Or
CHANNEL_1FLOW = 0.5 * CHANNEL2_flow
The flow through the “CHANNEL_2” controller is twice the flow through the “CHANNEL_1" controller.

EXAMPLE 3, SLAVEFACTOR = 300

Ratio =300/100 = 3.0
CHANNEL1_flow = INPUT_flow * 3/(3+1) =INPUT_flow * 0.75
CHANNEL2_flow = INPUT_flow / (3+1) = INPUT_flow * 0.25

Or
CHANNEL1_flow = 3.0 * CHANNEL2_flow

The flow through the “CHANNEL_1” controller is three times the flow through the “CHANNEL_2” controller.

Page 7

9.17.070



	1 SHORT FORM START-UP
	2 GENERAL INFORMATION
	2.1 References to other applicable documents
	2.2 Manuals and user guides:
	2.3 Technical Drawings:
	2.4 Software tooling:

	3 RATIO CONTROL
	3.1 Objects Involved
	3.2 Slave Factor (0x2021:02)
	3.3 User tag (0x2071:07)
	3.4 CO Effective current value Xeff (0x6400:01)
	3.5 CO Controller Mode (0x6423:01)

	4 EXAMPLES
	4.1 Example 1, SlaveFactor = 100
	4.2 Example 2, Slave Factor = 50
	4.3 Example 3, SlaveFactor = 300



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /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


