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Conductivity sensor
Sanitary toroidal

Unique 3A sanitary certification
for food and beverage
applications

Integral 2-inch tri-clamp sanitary flanges
— Mates to sanitary clamp, ferrule or tee

100% Virgin PEEK™ polymer
— Assures chemical resistance, durability and 3A compliance

Multi-range capability
— Measures from 100 pS/cm to 2,000 mS/cm

Small size with large bore

— Center hole much larger than comparatively sized

competitors sensors

Inductive measurement technique

— Greatly reduces coating and other fouling problems yielding
a measurement virtually unaffected by solution

contaminants

Power and productivity
for a better world™
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General Description

Model TB4043 sanitary toroidal conductivity sensors
expand the advancements in process conductivity
measurement initiated by ABB with 4-electrode
conductivity measurement. Unlike 4-electrode sensors,
toroidal sensors have no electrodes or metals exposed
to the measured solution.

Sanitary toroidal conductivity measurement is applicable
to a wide variety of process needs including dairy, food
and beverage, pharmaceutical, clean-in-place, brine,
cheese souring, lye peeling, and countless other
applications.

The Model TB4043 toroidal sensor provides a means for
measuring solution conductivity in aggressive solutions
that corrode, foul or otherwise destroy electrode type
sensors. The sensor itself is comprised of two wound
toroids encapsulated in chemically resistant
nonconductive PEEK™ polymer. Measurement is
inductive, made by magnetic coupling between the
solution and the toroids. Inductive measurement can be
made without electrodes which are affected by erroneous
resistances from coatings. The Model TB4043 toroidal
sensors are virtually impervious to all but thick layers of
coatings.

Materials

The wetted surface of the Model TB4043 toroidal sensor
is virgin PEEK polymer, which is compatible in a wide
range of solutions. PEEK polymer is a member of the
polyaryletherketone family, a linear aromatic
thermoplastic that possesses high temperature
mechanical properties and chemical resistance.

The sanitary tri-clamp flange is supported from behind by
a non-wetted, 316 stainless steel back designed to
increase strength and safety. The wetted material used
is virgin PEEK polymer, a 3-A approved material for use
in dairy, food and beverage, and pharmaceutical
applications.

3-A Approval

The tri-clamp Model TB4043 toroidal sensor is designed
to the 3-A Sanitary Standards formulated by the
International Association of Milk, Food, and
Environmental Sanitarians; the United States Public
Health Service; and the Dairy Industry Council. For
additional information regarding 3-A, contact 3-A
Sanitary Standards Inc. or visit their website at
www.3-a.org.

Toroidal Conductivity Theory

Toroidal conductivity measurement is performed without
using any electrodes in contact with the process
solution. Instead, two wound toroids encapsulated in a
nonconductive chemical resistant material such as
PEEK polymer comprise the sensor.

The transmitter supplies a constant drive to one of the
toroids. This drive toroid generates a strong magnetic
field in the solution. This magnetic field induces a
current in the solution which magnetically couples the
second toroid. This second or sensing toroid then
generates a current that varies directly with the amount
of coupling occurring through the solution. Since the
induced current varies proportionally with the conduc-
tance of the solution, the signal measured by the sense
toroid is directly related to solution conductivity.

The nonconductive sensor material is not affected by
process coating or scale that adds resistance and error
to conventional conductivity measurement. Only
coatings thick enough to significantly obscure the cross
sectional area of the sensor bore will degrade
measurement accuracy.

Temperature Compensation

Solution conductivity is greatly affected by temperature.
Compensation for the affects of temperature on solution
conductivity (temperature compensation) is
accomplished by an RTD in the sensor and specific
circuitry in the associated instrument.

Property Characteristic / Value

Process Connection 2-inch tri-clamp sanitary fitting

Wetted Materials PEEK polymer

Non-wetted Materials

316 stainless steel backing tri-clamp flange

Temperature / Pressure

100 psig (689 kPa) at 250°F (121°C)

Measurement Range

Minimum 100 pS/cm / Maximum 2,000 mS/cm

Temperature compensation [Pt 1000

Approvals

3-A Standard 74-02 (Authorization No. 896) formulated by 3-A Sanitary Standards Inc.
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Overall Dimensions

2-IN. SANITARY
PEEK TRI-CLAMP TEFLON JACKETED
316 SS BACKING 1/2 NPT CABLE TINNED LEADS
I
R
I DIMENSIONS
MILLIMETERS
85.09 INCHES
3.35
_ 139.7 .
5.5
Toroidal Conductivity Measurement Ordering Information
Model number
Base Model Model TB404320000 X X
Sanitary PEEK polymer, 2-inch tri-clamp, stainless
DRIVE TC SENSE steel back,
VOLTAGE CURRENT Integral Pt 1000 temperature compensator
Cable Length — 12" character
15m (5 t) 1
CONDUCTIVITY 3.1 m (10 ) 2
SENSOR CABLE
4.6 m (15 ft) 3
TEMPERATURE 6.1m (20 ft) 4
PEEK COMPENSATION 9.1 m (30 ft) 5
HOUSING \ ELEMENT 12.2 m (40 ft) 6
= 15.2'm (50 ft) 7
0 Identification Tag — 13" character
PROCESS PROCESS None 0
SOLUTION —= OeCED — SOLUTION Mylar 1
(IN) — = — (0UT) Stainless Steel 2
TOROID TOROID
DRIVE COIL SENSE COIL




Contact us

ABB Inc.

Process Automation

843 N Jefferson Street

PO Box 831

Lewisburg 24901-9509

USA

Tel: +1 800 HELP 365 (435 7365)
Fax: +1 304 647 1862

ABB Limited

Process Automation
Oldends Lane
Stonehouse
Gloucestershire GL10 3TA
UK

Tel: +44 1453 826 661
Fax: +44 1453 829 671

ABB Engineering (Shanghai) Ltd.
Process Automation

No. 5, Lane 369, Chuangye Road
201319, Shanghai,

P.R. China

Phone: +86 (0) 21 6105 6666

Fax: +86 (0) 21 6105 6992
Mail:china.instrumentation@cn.abb.com

www.abb.com

Note

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any
responsibility whatsoever for potential errors or
possible lack of information in this document.

We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents — in whole or in parts — is
forbidden without prior written consent of ABB.

Copyright®© 2011 ABB
All rights reserved

3KXA111403R1001

for a better world™ ’

DS/TB4043-EN Rev. D 10.2011

Power and productivity “ .! l.
P


http://www.abb.com


<<
  /ASCII85EncodePages false
  /AllowTransparency true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 240
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 240
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create optimised Adobe PDF documents that are to printed by Xerox for ABB. )
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /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 /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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 [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




