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Analytical Instruments
Sanitary Toroidal Conductivity Sensors

Model TB4043

Sanitary Toroidal
Conductivity Sensors

Model TB4043

Meets 3-A Sanitary Standards.

Integral 2-inch tri-clamp sanitary flange
Mates to sanitary clamp, ferrule or tee.

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

Multi-range capability
Measures from 100 µS/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.
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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.

Specifications
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 µS/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

Toroidal Conductivity Measurement
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The Company’s policy is one of continuous product
improvement and the right is reserved to modify the

information contained herein without notice.

Printed in USA (2.20.06)

© ABB 2006
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ABB has Sales & Customer Support
expertise in over 100 countries worldwide

www.abb.com

ABB Inc.
125 East County Line Road
Warminster
PA  18974
USA
Tel:    +1 215 674 6000
Fax:   +1 215 674 7183

ABB Ltd
Oldends Lane, Stonehouse
Gloucestershire,
GL10 3TA
UK
Tel:   +44 (0)1453 826661
Fax:  +44 (0)1453 829671

ABB Inc.
9716 S. Virginia St. Suite E
Reno,
NV  89511
USA
Tel:  +1 775 850 4800
Fax: +1 775 850 4808

Ordering Information Model number

Base Model Model TB404320000 X X
Sanitary PEEK polymer, 2-inch tri-clamp, stainless 
steel back,
Integral Pt 1000 temperature compensator

Cable Length – 12th character
1.5 m (5 ft) 1
3.1 m (10 ft) 2
4.6 m (15 ft) 3
6.1 m (20 ft) 4
9.1 m (30 ft) 5
12.2 m (40 ft) 6
15.2 m (50 ft) 7

Identification Tag – 13th character
None 0
Mylar 1
Stainless Steel 2


