Technical Conductivity Measurement

Information

TI 141C/07/en liquisys CLM 221

Measuring transmitter for conductivity and
electrical resistance
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1 1—: Safe operation Universal use
¢ Two switching contacts as set point ¢ Internal re-configuration between
j: switches with extended delay for specific conductivity and electrical
X cooling water applications resistance measurement
e Alarm contact for error messages « Figid tested pane! mounted
¢ Galvanically isolated signal output housing (26 x 96 mmy);
! ' 0/4 ... 20mA ingress protection IP 54 {front)
¢ High protection against e Optional, rugged field housing;
‘@ FFH electromagnetic interference ingress protection IP 85

» Pt 100 failure monitoring

Easy operation Areas of application

« Menu-driven programmea » High-purity water
simplifies parameter setting. s Water treatment

e Large two line display: measuring « lon exchangers
value and temperature at a glance * Beverse 0smosis

e Full calibration via one CAL button + Cooling water desalination

Quality made by
Endress+Hauser
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General information

Measurement and
control system

Example for possible
measurement systems
and system intetfaces

Maximum measurement agcuracy
with ATC

Automatic temperature compensation is
of central importance for conductivity
measurement since the electrical
conductance is strongly temperature
dependent. The displayed conductivity
measurement vaiue is obtained by off-
getting to a reference temperature with a
specific temperature coefficient for each
solution,

In additicn to the linear compensation,
the devices have a high-purity water
compensation which also takes into
account the dependence of the
temperature coefficient on the purity of
the water.

With high-purity water, the temperature
coefficient changes from +5.29 %/°C at
25°C to +2.23 %/°C at 100 °C.

A typical measuring system consists of

» a conductivity measurement cell with
or without an integrated temperature
sensor Pt 100, built into a pipe, tank or
basin,

« 2n appropriate conductivity
measurement cable:

KMK for measurement cells with Pt 100,
SMK for measurement cells without
Pt 100 und

s the Liquisys CLM 221 as a
panel-mounted instrument or
in the field housing accessory.

Continuous monitoring

Overfiow of the limit value is
continuously monitored.

if a limit value is exceeded for a preset
time period (O to 30 minutes), the alarm
contact is switched on. This relay also
activates if there is a fault in the Pt 100
temperature sensor.

This contact aiso operates as a fail-safe
switch.

High measurement reliability

All measures have been taken to
ensure electromagnetic compatibility
for Liquisys.

All requirements for CE certificate
are met,

The gaivanic isolation of the current
cutput provides additional safety.

Liguisys CLM 221 In fieid housing (accesscry)

Immersion assembly
S CLA 111

Measurement ceif CLS 21
with integr. Pt 100

. 250"
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Measurement cable
e.g. KMK

2 limit contacts

1 Alarm contact

0/4 ... 20 mA

Auxiliary voltage 15 V
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Operation

Menu struciure
Liquisys CLM 221

Operating interface:
Display and keys
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MEAS

MEAS CAL

Liguid crystal display

for indicaticn of — ATeMZD

-HARRE
-{BAA

SETUP  HOLD

Key for indication of
limit vaiues and for

measurad values and
configuration data

3 RELY EF
|ElDHMQ(\

retay switching in
/ manual mode
£ ATARMIS), 7
RELT L
RELZ |3
Indicator LED for

alarm function

{

4 main controt keys for
calipration and device
configuration

/

Key for switching
between automatic /
manual operation of
the refays

.
Indicator LEDs for
set point switched
contacts

Quick information

The display shows the current
measurad value and temperature at the
same time. Al important process data

SETUP

2ad

LG |

is available at a glance. Brief plain texts

H-Ju

displayed in the configuration menu
provides guidance in setting the
instrument parameters, familiarising

out

usars with instrument cperation.

Intelligent and simple

All operating functions of the instrumant
are clearly arranged in a menu
structure. The individual parameters
can be easily selected and modified
after entering the access code.
Calibration is cortrolled by a single
button making it an easy and
convenient routine.

MEASURE

CQODE

TEMPERATURE Fol Type of Temperature _ Temperature
& COMPENSATION Compensation coefficient process coefficient calibration
SET'C HE]»|  arconont |- Processlamperatue | e iTey || Calibration Pt 100
_ _ , A i ¢ del
seTPoINTt  |-E}#|  setpoints || MN/mAXtncton || Hysteresis1 | Fickup defay -{ Dropaut detay }
seTPoINT2  -{E}B|  Setpoint 2 [ MIN/MAXiunction [ Hysteresisz || Fickupdelay -[ Dropout delay ]
CONTROLLER |[{E | Setpomtsander | n o /. contact
A\ - >
MEASUREMENT Measurement range, |_| Current output | |
NGE HE e e onetant 0.720/4 . 20ma [} Valwad/amA Value at 20 mA
\ \ \
_ | Alarm contact " Compensate 1 Reset to factory
CONFIGURATION Alarm delay cont. / wiper contact cable resistance default settings
{ I JL J
v - - : . :
h ype of Edit | . i Display
CALIBRATION . B calibration ceil constant Calibrate cell constant




Electrical connection
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[Gl|» Connecting the device is simple and
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Connection diagram
Liguisys CL.M 221

*} indicated contact positions are for currentless or error conditions



Dimensions

Installation

Dimensions

Liguisys CLM 221

in the panel-mounted
housing (left)

and built into the field
housing {right)

installing the
contral panel housing

Wall rounting (left) and
post mounting (right) of
the field housing

{see accessories)
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Technical data

Conductivity measurement
Display and measurement range (MR} (cell constant)

Range O... . ....... ... ... .. ....... 0.000 ... 2.000 uSfom (0,01 cm™)
Range 1.. .. ... . £.00 ... 20.00 uS/em (0,01 cm™)
Range 2. ... ... 0.00 ... 20.00 pS/cm (0,1 cm™)
Range 3... ... . .. . 0.0 ... 200.0 uS/cm (0,1 cm'ﬂ)
RANGE 4. .. o 0.0 ... 200.0 pSfem (1.0 ')
RANGE 5. ..o 0 .. 2000 uS/em (1,0 e
RANGE B. . oo 0 ... 5000 uS/cm (1,0 cm™)
RANGE 7.\ oo 0.00 ... 20.00 mS/em (1,0 cm™}
Range8.... ... .. ... .. .. . ... .. ... . 0.0 ... 200.0 mS/em (1,0 em™)
RaNQE 9. ..o\ ov oo 0.0 ... 200.0 mSfem (10 em™)
Measured value rescution. 0.001 uSfcm ... 0.1 mS/cm depending on meas. range
Measurement deviation ", display.... ............ max. 0.5 % of MR final value
Reproducibility™ . ... max. 0.2 % of MR final value
Referencetempsralure . .. .. ... ... ... i +25°C
Calibrationrange. . ... . . 80... 120 %
Signal output
CUurrentrange ... ... ... G/4 ... 20mA
Measurement deviation ... ... ... .. .. max. 0.75 % of MR final value
Load . max. 500 £2
Transmissionrange .. ........ .. adjustable, A20 ... A100 % of MR final value

Resistance measurement
Display and measurement range (cell constant)

Range 10, . . ..o o 0.10 ... 20.00 MQ-om (0.01 cm’™)

Range 11.. . ... .. .. .. 0.010 .. 2000 MQcem (0.1 cm 1)
Measured value resolution (range 10/11) .. ... ... .. 0.01 MQ-cm / 0.001 MQ-cm
Measurement deviation ", display. . ... ....... ... max. 0.5 % of MR final value
Reproducibiity™ ... . max. 0.2 % of MR final value
Signal output

Currentrange .. .. .. D/4 ... 20mA

Measurement deviation™ ... max. 0.75 % of MR final value

Load .. max. 500 Q

Transmission range ... ... ...... adiustable, A20 ... A100 % of MR final value
Temperature measurement
TemperalWe Sensor .. ... .. . Pt 100 (3-wire connection)
Measuring range /ATCrange. ... .. .. .. .. -9.82.. +125°C
Measured valug resolution ... ... o 0.1°C
Measurement deviation !, display. ... ... . oo L max. 1.0 % of MR
Limit contactor
Hysteresis ... ... ... ... . . ... 1... 10% of MR final value
Pickup /dropoutdelay ... .. . 0..2000s
Alarm function
fFunction (switchable) ... .. ... .. ... ... continuous / pulsed contact
Alarmdelay . ... .. . G.. 2000s
Electrical data and connections
Voltage supply AC. ... .. ... ... .. 110/ 230V AC +10/-15%
Frequency .. . 48 ... 62 Hz
Current consumption. . ... .. ... 75VA
Auxiliary voltage output

Qutputvoltage ... ... . 15V06V

Qutput current, .. ... max. 10 mA
Contactoutputs.. . . ... .. ... ... .. potential-free change-over contacts
Switching current

withohmicload{cose="1) .. ... .. . ... .. .. .. . ... . ... .. ..... max. 5 A

withinductive load (cos @ =04} . ... ... ... . ... ... ... .. ..., .. max. 3 A
Switchingvoltage .. ... ... ... .. ... ... . ... ... max. 250 V AC, 30V DC
Switching power

withchmicload (cose=1) ............. ... .. max. 1250 VA AC, 150 W DC

with inductive load (cose=04) ... ... ... .. .. max. 500 VA AC, 90 W DC
Isolation voitage, signaloutput .. ... ... . L L max. 2500 Veff
Connection terminais. . ... ....... ... plug-in terminal blocks 3-, 9-, and 14-pole
Conductor crosssection. . ... ... .. max. 2.5 mm?®
Mainsfuse. .. .. ... ... . . fine wire fuse, madium 250V /1 A

" according to DIN [EC 7486 part 1, at nominal operating conditions




Technical data

Accessories

General technical data
Measured value display . LC Display, 2-line, 4- and 3'/o-digits with status symbols
Electromagnetic compatibility

EmMiSSiOnN . ... acc. EN 50081-1

Imunity ..o acc. EN 50082-1
Norminal operating conditions

Ambienttemperature .. ... 0. +50°C

Relative humidity. . ... .. ......... .. .. .. ... 10 ... 95 %, non-condensing

Voltage supply AC ... oo 110/230V AC +10/-15%

FreqUeNCY . . o 48 ... 62 Hz
Limit operating conditions

Ambienttemperature ... ... -10...+60°C
Storage and transporttemperature. ... ... o oo 25 ... +685°C
Physical data
Dimensions

Built-in control panet housing {HxWxD)............. ... 98 x 96 x 145 mm

Installation depth .. .. 175 mm

Fieldhousing(HxWxD}. . ... .. . .. .. 204 % 185 x 215 mm
Weight

Liquisys CLM 221 (control panel housing). . . ... ... ... ... ... max. 0.7 kg

Liguisys CLM 221 with field housing . ... ... ... ... ... ... max. 2.3 kg
Ingress protection

Ligquisys CPM 221 (control panel housing) ... ... IP 54 (Front), IP 30 (housing)

Fleld NoUSING. .. .o ¥ 65
Materials

HOUSING. . ..o polycarbonate

Front ... polyester, UV-resistant

Subject to modifications.

Measuring cells

Type Description Areas of application
CLS 19 Universally applicable in pipe or flow  {Condensation monitoring
vessels,
low space reguirements, Menitoring of reverse
Protection class: IP 65, psmosis and ion
Process connection: '/, NPT exchanger systems
CLS 21 High chemical, thermal and Service water
mechanical resistance,
easy installation in pipe or flow Roiler water
vessels,
Protection class: [P 65,
Process connections: G 17, DN 25 and
DN 40 pipe connection

Cables
Type Description Order number
KMK Speciat measurement cable for connecting 50001419
conductivity measurement cells with Pt 100
SMK Special measurement cable for connecting 50000598
conductivity measurement celis without Pt 100
Immersion assembly
Type Description Fields of appl.
Dipsys Immersion assembly with flange DN 100, Open basins
CLA 111 bayonet mounting for quick instaltation and and tanks

removal of the electrodes, Flow channels
integration of the electrode cleaning
Chemoclean possible without mogification.




Accessories

How to order

Field housing
Type Description Order number
Field housing For installing the CPM/CLIM 221, 50054413
Dimensiong (H x W x D): 204 x 155 x 215 mm
Protection class P 65, wall and post meounting
Weather For mounting on the field housing, 50003254
protection Dimensions (H x W x D) 245 x 200 x 310 mm
cover VH 3 Material: plastic
Post mounting | Retrofit kit for mounting the field housing on 50003244
kit horizontal or vertical pipes
(@ max. 85 mm)
Material: steel, galvanised

Conductivity and resistance measurement transmitter

Signal output 0/4 ... 20 mA, HOLD input
2 control contacts, 1 alarm contact

Measurement range

t-in control panel device, 86 x 96 x 145 mm), protection class 1P 54 {front),

Measuremnsnt range 0.0 uSfem ... 200.0 mSicm
Measurement of the specific conductivity

with 2 electrode measurement celis
Measurement range 0.00 ... 20.00 M{cm
Measurement of the specific resistance

with two electrode measurement cells

Special version

Power supply

0 230V, 50 /60 Hz
1 15y 50760 Hz
2 200V, 50 /80 Hz
3 24V 50/60 Hz
5 100V 50/60 Hz
9 Special version

Additional features

10 Base version

20 Maisture protection lacquering
99 Special version

Type
221 Buit
CchD
MM
YY
CLM 221 .

<= complete order code

Endress+Hauser GmbH+Co.
- Instruments International -
P.O. Box 22 22

D-79574 Weil am Rhein
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