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PART ONE - INTRODUCTION

SECTION 1 - GENERAL INFORMATION

SECTION 1 - GENERAL INFORMATION

1.1 Description

Mounting Styles

Materials

1.2 Operating Precautions

The measurement capability of the Model CDE-3600-series
wide range electrodeless conductivity sensors extends from
0-200 up to 0-1,000,000 microSiemens/cm. These sensors are
available in four mounting styles.

B Convertible Style — This sensor may be attached to the end
of a pipe for. submersion mounting, threaded into a special
bushing for pipe-tee mounting or used with special union-
mount hardware. Flange or insertion mounting (via tank
fitting or ball valve assembly) is also possible.

B Flange-Mount Style — This sensor features metal 5/8-11
UNC threads for fastening into any metal flange. A Viton
O-ring provides a leakproof seal between the sensor and
flange.

B Sanitary Style - This clean-in-place style sensor has an
integral flange for mating to OMEGA's sanitary tee mount-
ing hardware which includes a gasket (EPDM compound)
and special cap. The gasket is also available separately for
mounting to a 2-inch sanitary clamp-type ferrule or butt-
weld tee.

B Perlick Style - This sensor is designed to mount into a
Perlick sight-glass fitting. A steel backing plate behind the
sensor flange provides an exceptionally strong mounting.

To simplify chemical resistance problems, these sensors are
constructed such that only one material is wetted by the
process. Convertible, flange-mount and sanitary style sensors
may be provided in polypropylene or PVDF material. The
Perlick style sensor is made of polypropylene.

The sensor and mounting hardware components used to install
the sensor have independent ratings for temperature and
pressure. However, the combination of the sensor and hard-
ware act as an integrated system and must be considered as
such for an installation. The mounting hardware material typi-
cally limits the temperature and pressure rating of this unified
system. Refer to Section 2 for complete specifications.
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PART ONE - INTRODUCTION SECTION 2 - SPECIFICATIONS

SECTION 2 - SPECIFICATIONS

All Sensor Styles

Wetted Materials. .. . ... . Polypropylene or PVDF

Measuring Range ....... From 0-200 up to 0-1,000,000
microSiemens/cm

Integral Cable .......... S conductor (plus shield) with PVC jacket -
rated to 200°C (392°F), 4-1/2 ft.(1.4 m)
standard length

Max. Flow Rate......... 10 feet per second

Temperature

Compensation.......... Automatic, 0-125°C (32-257°F)

Weight................ 311g (11 oz.) approximate

Dimensions ............ See Figures 2-1, 2-2, 2-3, or 2-4

Temperature/Pressure Limits® For
Sensor [Mounting Hardware Combinations:
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* Ratings for these hardware materials are based upon water service. More severe
sefvice may require a correction factor.

ARatings listed for sanitary mounting are based on CDE-36048 hardware with
CDE-36132 sanitary clamp. Other hardware and clamp combinations may reduce
the ratings shown.
NOTE: Mounting hardware limits must be considered in combination with
sensor limits in determining compatibility for a specific application.
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. PART TWO - INSTALLATION SECTION 1 - UNPACKING

SECTION 1 - UNPACKING

Remove the Packing List and verify that you have received all
equipment. If you have any questions about the shipment,
please call the OMEGA Customer Service Department at
1-800-622-2378 or (203) 359-1660.

When you receive the shipment, inspect the container and
equipment for any signs of damage. Note any evidence of
rough handling in transit. Inmediately report any damage to
the shipping agent.

NOTE: The carrier will not honor any claims unless all shipping
material is saved for their examination. After examining
and removing contents, save packing material in event
reshipment is necessary.

SECTION 2 - LOCATION REQUIREMENTS

Locate the sensor within 100 feet of the instrument if full scale
range is less than 1000 microSiemens/cm (300 feet for 1000
microSiemens/cm and higher full scale ranges).

SECTION 3 - MOUNTING

Use Teflon tape onsensorand |/ ©
mounting hardware threads to ."
avoid leaks. Do not use pipe -

sealant. < mgfg&:u;:gg
i . NOCALY
NOTE: If interconnect cable is S0, T
required for the installa- \E/f ncTioN 30K
tion, use only p/n CDE- ‘
S FT ALL DIMS: N
36103. Any other type 3 (mm)
of cable will degrade 1/Z X 1" BUSHNG
measurement perform-
1/2° X 4FT PPE
ance. (1.22m)
H . /T % 3/
3.1 Submersion The convertible style sensor COUPLNG

may be submersion or tank
mounted by threading it onto the - sensoR (ot
end of a pipe of an appropriate _{ Vo MCLUDED)

length (Figure 2-1).

3/& NPT

Figure 2-1 Submersion
Mounting Details
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PART TWO - INSTALLATION

3.2 Flow-Thru (Pipe Tee)

Manual M1722

SECTION 3 - MOUNTING

Screw a 3/4" x 1/2-inch NPT reducer coupling onto cable
end of sensor. Use a cresent or open-end wrench on the
flatted, four-sided section below the sensor threads to
carefully snug the connection to prevent leaks.

CAUTION: Do not tighten sensor connection by hold-
ing and turning “doughnut shaped” end of sensor.
This may crack the sensor body.

Route sensor cable through an appropriate length of 1/2-
inch diameter mounting pipe. Screw pipe onto reducer
coupling.

Fasten pipe-mount junction box onto 1/2-inch NPT
threads. Route sensor cable into junction box.

Run interconnect cable into junction box. Connect sensor
and interconnect cable wires, by matching colors, to termi-
nal strip in junction box. Fasten cover onto junction box.

Route interconnect cable to instrument. If cable is too long,
cut it to proper length to minimize any interference from
inductive pick-up. It is recommended to run this cable in
1/2" or larger flexible, metal conduit for protection against
moisture and mechanical damage. Flexible conduit must
be long enough to allow removal of the sensor from the
process for maintenance and calibration.

NOTE: Do not run this cable in the same conduit with
power or control wiring (“electrical noise” may in-
terfere with sensor signal).

Connect interconnect cable wires to instrument in accord-
ance with instrument hook-up instructions.

Calibrate system with conductivity reference solution using
the procedure in the instrument instruction manual before
mounting sensor/hardware assembly into the process.

The convertible style sensor may be tee mounted in an end-
of-pipe run location by threading it into a bushing (p/n CDE-
36338 for CPVC bushing or p/n CDE-36378 for PVC bushing)
that is mounted into a standard 2-inch NPT pipe tee (Figure
2-2).

1.

Install a standard 2-inch NPT pipe tee into the process line.
The pipe tee and bushing should be made of a material
that provides a suitable maximum pressure/temperature
rating for the application. Refer to Part One, Section 2 for
specifications.

2. Fasten sensor into the bushing. Use an adjustable or



PART TWO - INSTALLATION

SECTION 3 - MOUNTING

open-end wrench on the flatted, four-sided section below
the sensor threads to carefully snug the connection to
prevent leaks.

CAUTION: Do not tighten sensor connection by hold-
ing and turning “doughnut-shaped” end of sensor.
This may crack the sensor body.

3. Electrically connect the sensor directly to the instrument or

indirectly with the junction box and interconnect cable.
A. Direct Hook-Up

a. Route sensor cable to instrument. Use a watertight
connector, such as a cable feed-thru fitting, in the
instrument's cable entry hole.

b. Connect sensor cable wires to instrument in ac-
cordance with instrument hook-up instructions.

B. Indirect Hook-Up With Junction Box

a. Mount junction box (with terminal strip) on a flat
surface such that its cover is removable when
installed.

b. Route sensor cable to junction box through a
watertight connector such as a cable feed-thru
fitting.

NOTE: Keep terminal strip dry to prevent prob-

lems caused by wet and/or corroded ter-
minals.

‘ I’_—\\

6.3 _& ) ‘\\}

1160) ,
: - TO ANALYZER
CLEARANCE Ll___. - — © L2
REQUIRED S NN INTERCONNECT CABLE
-‘0: SENSOR j W\ {(NOT INCLUDED)
EM(?VAL | W) f TYPICALLY 50 FT
| P ! ‘ (15M)
.X-____E;—.—i_\eusmwc !
4 o . , I
SEEE Lz oNet e S !
LT (S NG NGRS TS oz 80X
1 . ==
p— - -h‘ T—
‘ | \\\_/ "
— . \_/\\s:r\soa CAB.Z
“ 45 FT 4 M
CLCW .

FIGURE 2-2 Tee Mounting Details
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PART TWO - INSTALLATION

3.3 Union

Manual M1722

4,

SECTION 3 - MOUNTING

c. Route interconnect cable from junction box to
instrument. If cable is too long, cut it to proper
length to avoid any interference from inductive
pick-up. Itis recommended to run this cable in 1/2"
or larger metal conduit for protection against mois-
ture and mechanical damage. Use conduit hubs
where cable enters the junction box and instru-
ment enclosure.

NOTE: Do not run this cable in the same conduit
with power or control wiring (“electrical
noise” may interfere with sensor signal).

d. Connect sensor and interconnect cable wires, by
matching colors, to junction box terminal strip.
Fasten cover onto junction box.

e. Connect interconnect cable wires to instrument in
accordance with instrument hook-up instructions.

Calibrate system with conductivity reference solution using
the procedure in the instrument instruction manual before
mounting sensor into the process line.

Purposely pre-twist the sensor cable by turning the sensor
counterclockwise (left) 4 to 5 turns. Now place sensor into
end of tee and hand tighten. Use an adjustable or open-
end wrench on the flatted-hex section of the bushing to
carefully snug the connection to prevent leaks. Do not
overtighten! This completes the pipe tee installation.

The convertible style sensor may be union mounted by using
a special union coupling and a standard 2-inch NPT pipe tee
(Figure 2-3). The mounting hardware is shipped assembled
without the sensor, which must be attached.

1.

Install tee/mounting hardware assembly into the process
line.

Untasten lockring and remove top half of union.

Route sensor cable through top half of union and cable
grip. Fasten sensor into fitting in top half of union. Use an
adjustable or open-end wrench on the flatted, four-sided
section below the sensor threads to carefully snug the
connection to prevent leaks.

CAUTION: Do not tighten sensor connection by hold-
ing and turning “doughnut-shaped” end of sensor.
This may crack the sensor body.

Tighten cable grip to secure sensor cable.

8-



PART TWO - INSTALLATION

3.4 Sanitary
Clamp-Type
Tee Or Ferrule

SECTION 3 - MOUNTING

5. Electrically connect sensor to instrument as described in

Section 3.2, step 3A (direct hook-up) or step 3B (indirect
hook-up with junction box).

Calibrate system with conductivity reference solution using
the procedure in the instrument instruction manual before
mounting the sensor into the process line.

Carefully place sensor into tee. Align mating union half
surfaces. Make sure O-ring is properly seated. Then hand
tighten union lockring. This completes the union-mount
installation.

., = -
Pl /
tr=o (NTERCONNECT

! CABLE (NOT

CLearance  — ST - - INCLUDED,
REQURED ~— ——— 50 FEET
.
SENSOR | l (15.214) B
REMOVAL -1 __ __ _ __ -

ALUMINUM
JUNCTION
80X

=]
3/4° FEMALE NPT C

=

N g

|

Noo e
\\— SENSOR CABLE

47
ﬂ‘x LOCKRING(QO) DIA.

. ALL OIMS: N
} (mm)

3.00

(Fb.2) 0%

I
Y

\—2’ FEMALE NPT

B8OTH ENDS

138
(351)

FIGURE 2-3 Union Mounting Details

The sanitary style sensor may be clamp-mounted for clean-in-
place applications by using a sanitary clamp-type tee or ferrule
and a heavy duty clamp (Figure 2-4).

1.

Install a 2-inch sanitary clamp-type tee or ferrule into the
process line or vessel.

Route sensor cable through hole in stainless steel endcap
such that the endcap’s taper faces towards top surface of
integral sensor flange.

Electrically connect sensor to instrument as described in
Section 3.2, step 3A (direct hook-up) or step 3B (indirect
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PART TWO - INSTALLATION

Manual M1722

SECTION 3 - MOUNTING

hook-up with junction box).

Calibrate system with conductivity reference solution using
the procedure in the instrument instruction manual before
mounting sensor into the process line or vessel.

Place sanitary gasket onto mating surface of tee or ferrule.

Carefully place sensor into tee or ferrule, making sure
gasket is in place and contacting bottom surface of integral
sensor flange.

Place stainless steel endcap onto top surface of integral
sensor flange and secure sensor onto tee or ferrule with
heavy duty clamp (p/n CDE-36132). Tighten wing nut to
25 inch-Ibs. torque. If sensor is installed in a temperature
cycling process, periodic re-tightening may be required.
This completes the sanitary installation.

CAUTION: Steam sterilization is not recommended for
cleaning the sanitary style sensor.

INTERCONNECT
CABLE (NOT D
ALL DIMS: N INCLUDED) - T =

! Y
(mm) P
(15.2M) -
ALUMINUM )
JUNCTION :>
BOX

|

1 - q
" -
CLEARANCE ! S
n:orgigzo %
SENSOR ..
REMOVAL é_-[ == _
———a ——— —_— - /

j T T — _"SPECIAL CaAP
HEAVY DUTY

—/ CLame

. = SANITARY SENSOR

(117) (W I N i (NOT INCLUDED)

j 1 |
' i_—_+ . 2.52 g,
i (64) “
_ 3.50 | -
(89) ! ! 2

SANITARY
TEE

hp————— 700 i
(178) '

FIGURE 2-4 Sanitary Clamp-Type Tee
Or Ferrule Mounting Details
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.E OF OPERATION.

All solutions containing water conduct electricity to some ex-
tent. The ability of a solution to conduct electricity is called
“conductance” (the reciprocal of resistance). Addition of elec-
trolytes such as salts, acids or bases, to pure water will
increase the ability of the liquid to conduct electricity and
hence, increase the solution’s conductance (decreases the
resistance).

An electrodeless conductivity system measures solution con-
ductance by inducing an alternating current in a closed loop of
the solution and measuring its magnitude. The conductivity
analyzer drives a torroid in the sensor which induces the
alternating current into the solution. This AC signal flows in a
closed loop through the sensor bore and surrounding solution.
A second torroid in the sensor senses the magnitude of the
induced current which is proportional to the solution conduc-
tance. This signal is processed in the analyzer to display the
corresponding reading.

When the temperature of a solution changes, its conductivity
changes. A temperature sensitive resistor inside of the sensor
automatically compensates the conductivity measurement for
temperature variations by aitering the gain of the measuring
circuit. This is accomplished such that, regardless of actual
solution temperature, the conductivity reading is what the
solution conductivity would be if the solution temperature was
25°C (an internationally accepted reference). This temperature
compensation may be achieved automatically or manually.

-11- Manual M1722
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SECTION 1 - RECOMMENDED CLEANING PROCEDURE

Manual M1722

The sensor must be kept reasonably clean to maintain meas-
urement accuracy. The time period between cleanings (days,
weeks, etc.) is affected by the characteristics of the process
solution and can only be determined by operating experience.
For example, a sensor operating in waste water that contains
oil and/or grease may require more frequent cleaning.

1.
2.

Rinse the sensor with clean, warm water.

Prepare a mild soap solution. Use warm water and dish-
washing detergent, Borax hand soap or a similar soap.

Soak the sensor for 2 to 3 minutes in the soap solution.

Using a small bristle brush, cotton swab (Q-tip) or pipe
cleaner, scrub entire measuring end of the sensor to
thoroughly clean the surfaces. If detergent solution clean-
ing cannot remove deposits on the surfaces, use muriatic
(or other dilute) acid to dissolve the deposits. The acid
should be as dilute as possible, but yet strong enough to
clean. Experience will help determine which acid to use
and how dilute it can be. Some stubborn coatings may
require a different cleaning agent. Contact the factory for
assistance in these difficult cases.

Before cleaning with acid, determine if any hazardous
reaction products could form. For example, a sensor used
in a cyanide bath should not be put directly into a strong
acid for cleaning because poisonous cyanide gas could be
produced. Acids are hazardous and appropriate eye pro-
tection and clothing should be worn in accordance with
Material Safety Data Sheet recommendations.

Soak the sensor in dilute acid for no more than 5 minutes.
Rinse the sensor with clean, warm water and then place
the sensor back into the mild soap solution for 2 to 3
minutes to neutralize the acid.

Rinse the sensor in clean, warm water.

Calibrate the system with conductivity reference solution
using the procedure in the instrument instruction manual.
If calibration cannot be accomplished, troubleshoot the
sensor in accordance with Section 2.

-12-



PART FOUR - SERVICE AND MAINTENANCE SECTION 2 - TROUBLESHOOTING

SECTION 2 - TROUBLESHOOTING

2.1 Checking the Sensor Use the troubleshooting section in the analyzer instruction
manual to determine whether the sensor or analyzer is defec-

tive. If the sensor is suspected, check it using the following
procedure:

1. Disconnect the sensor from the instrument (or junction box
if interconnect cable is used).

2. Clean the sensor in accordance with Part Four, Section 1.

3. Measure the resistance between the red and yellow wires
with an ohmmeter. The reading should be between 1090
and 1105 ohms, with the sensor at 25°C, + or - 2°C.

4. Measure the resistance between the white and blue wires.
The reading should be less than 1 ohm.

5. Place the ohmmeter to its highest range and measure the
resistance between the shield and white wires. The read-
ing should indicate infinity (open circuit).

6. If any one of the resistance checks in the previous steps
is not correct, the sensor is probably defective. If the
resistance checks are correct, the sensor may still be
defective. In this case, more extensive troubleshooting is
required. Please consult OMEGA’s Engineering Depart-
ment for details.

V)4 mijzz
13 l")anu_a} 1
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser, includ-
ing but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2} in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmiless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product | 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2003 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.
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¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

F Turbine/Paddlewheel Systems

¥ Totalizers & Batch Controllers

pH/CONDUCTIVITY

i pH Electrodes, Testers & Accessories

& Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
[ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
¥ Plug-in Cards for Apple, IBM & Compatibles
¥ Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

i Heating Cable

¥ Cartridge & Strip Heaters
¥ Immersion & Band Heaters
¥ Flexible Heaters

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

4 Refractometers

¥ Pumps & Tubing

¥ Air, Soil & Water Monitors

4 Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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