
DO 235 - USER'S MANUAL page 1

DO 235

DISSOLVED OXYGEN METER

USER's MANUAL

CONTENTS

1. Description ..................................................................................................3
2. Technical specifications ............................................................................5

Schematics .................................................................................................6
3. Installation of the instrument ....................................................................7
4. CH 232I / CH 232T : Industrial DO sensors - transmitters ....................8

4.1. Description ..........................................................................................8
4.2. Operating principle .............................................................................9
4.3. Placing and refilling the membrane module ................................. 10
4.4. Installation of the type "I" sensor - transmitter ............................. 12
4.5. Installation of the type "T" sensor - transmitter ............................ 14

5. Electrical connection .............................................................................. 16
6. Instrument's calibration .......................................................................... 17
7. Electrode's maintenance and cleaning ................................................. 20

TABLE 1  - Oxygen solubility in water .................................................. 22
TABLE 2  - Pressure correction factors Kb........................................... 23

8. SCL 20 - Automatic electrodes' cleaning system ................................ 24
8.1. Description ....................................................................................... 24
8.2 Installation of the electrodes' cleaning system ............................ 27



DO 235 - USER'S MANUAL page 2

Revision 1.1
EN

- The notes and warnings in these operation instructions must be strictly adhered to !
- Maintenance work when the unit is connected to mains may only be carried out by

qualified personnel !
- Any faults in the instrument may be remedied with the aid of the instructions given

to this users manual without requiring intervention in the instrument itself.
- Interventions in and modifications to the instrument are impermissible and will void

the warranty.
- If faults cannot be remedied, the instrument must be removed from service and

secured to prevent accidental start - up.
- Repairs may be performed at the manufacturer's works or by authorised service only.
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DO 235 DISSOLVED OXYGEN METER

1.  DESCRIPTION

The industrial dissolved oxygen meter type DO 235, is a precision, modern design instrument,
suitable for monitoring the dissolved oxygen concentration (DO) in industrial applications.

Common areas of application are :

- Waste water treatment plants (urban and industrial)

- Public waters (rivers, lakes, reservoirs)

- Fish ponds and fish farming (sweet or salt water).

- Industrial water treatment.

The basic system of the dissolved oxygen meter consists of :

- Instrument type DO 235, suitable for panel mounting, placed in a flame resistant plastic
enclosure (dimensions according to DIN 43700)

or

type DO 235 / W, suitable for wall mounting, placed into a rugged, waterproof housing
(ingress protection IP 65)

- Dissolved oxygen sensor - transmitter, which includes the oxygen electrode, temperature
sensor and an electronic signal preamplifier, suitable for installation in open or closed tanks
(type  CH 232 I) or for bypass tubing (type CH 232 T)

- Interconnection cable, type CL 200 (standard length 10 m, up to 200 m on request).

The DO 235 meter provides a galvanically isolated 4-20 mA analogue output for connection to
a recorder or, via an analogue to digital device, to a PLC or a more powerful computer.

The system can measure the dissolved oxygen level from 0 to 20 ppm (mg/l), with a ± 0.1 ppm
measurement accuracy and the temperature from 0 to 50 °C, with a ±0.2°C accuracy.

The instrument displays the DO content of the water, compensating the reading automatically
for changes of temperature within the measuring range ( 0 to 50 °C ).

The 12 mm digit high LCD display can be read easily even from a long distance.

The DO 235 dissolved oxygen meter can be used with two types of dissolved oxygen sensors -
transmitters :
- type CH 232 I, suitable for immersion mounting in tanks and reservoirs.

- type CH 232 ,T suitable for flow - through mounting on pipe networks in series or by pass.

Both types can measure the DO content from 0 to 20 ppm and the temperature from 0°C to 50°C
and are provided with a built-in temperature sensor to compensate the DO reading automatically
for temperature changes in the process within the operating range (0 - 50°C).
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The DO measurement is based on a polarographic electrode type IDC 31, with interchangeable
membrane module.

The robust construction and the sensor design
with a high strength gas permeable membrane,
provide reliable operation under hard industrial
conditions with minimum maintenance.

The use of a DO sensor - transmitter with a built-
in preamplifier provides :

- Easy installation in tanks or reservoirs (type
CH 232 I) and on pipe networks in series or by
pass (type CH 232 T).

- The sensor can be installed up to 200 metres
away from the panel instrument with no loss
of accuracy or stability and no interference
from local electromagnetic fields.

- Easy connection between transmitter and
panel instrument with a single cable.

The system becomes stable and accurate within
60 minutes after power on (required polarisation
time for the oxygen electrode). In case of a
sudden and large change in the measured DO
content, the instrument follows smoothly with-
out loss of stability.

The sensor's electronic circuit is galvanically isolated from both power supply and analog output,
so the instrument can be connected directly to any recorder or A to D device for connection to
a PLC or PC (no need of any analog isolator). *

The instrument is to be connected to mains of 230 V ac / 50 - 60 Hz.

CH 232 T

Figure 1 : Dissolved oxygen sensors -
transmitters, type CH 232 I
and CH 232 T

CH 232 I

* At all electrochemical measuring instruments, only the sensor section must be in  contact with the
solution under test. In case that any other section of the instruments' electronic circuit comes in
contact with the solution under test, even through a high ohmic resistance, the instrument does not
function properly or fails to operate. It is also possible in a few cases, depending on the composition
of the solution under test, this type of electrical connection cause undesirable and non-reversible
electrochemical reactions that may destroy the sensor unit.

In almost all industrial applications, the solution under test is into tanks or pipe networks and is
practically connected to line power's earth via a low ohmic resistance. The devices that are used for
industrial control applications (PLCs, PCs, recorders, data loggers etc.), are also connected to line
power's earth. For that reason, direct connection of the analog output of an electrochemical
measuring instrument to the analog input of a recorder or PLC is allowed only if either the output or
the input section is isolated type. If not, it is required to use an analog isolator as the ISO 30 and
ISO 31 analog signals' isolators - converters.
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TECHNICAL SPECIFICATIONS

Α. PANEL INSTRUMENT DO 235

Display 3 1/2 digit Liquid Crystal Display, 12mm high

Measurement ranges 0 ... 20 ppm DO  / 0 ... 50 °C

Resolution 0.1 ppm DO   /   0.1 °C

DO measurement's accuracy
± 0.1 ppm ± 1digit

(within ± 5°C from calibration temperature)

Temperature measurement's accuracy ± 0.2 °C ± 1 digit

Temperature compensation Automatic in the range 0 ... 50 °C

Analog output 4 - 20 mA - isolated  4 mA @ 0 ppm / 20 mA @ 16 ppm (linear)

(DO measurement)  max Rload :400 Ω

 Isolation : Viso > 500V, Riso > 20 GΩ

Accuracy of 4-20mAoutput ± 1 digit ± 10μA  (ref. to display)

Operating conditions 0 ... 45 °C / 0 ... 90 % RH

Stability drift < 100ppm /°C, < 0.01% / month

Power requirements 230 V ac (+10 / -15%) / 50 ... 60 Hz

Dimentions / Weight 96 x 48 x 120 mm / 350 gr

Standards to comply CE / EMC Directive : 89/336/EEC
CE / Low Voltage Directive : 73/23/EEC
IEC 746-1, IEC746-4

Β. DO SENSOR - TRANSMITTER CH 232 I CH 232 T

Oxygen electrode IDC 31 (polarographic)

Type of membrane / electrolyte membrane : DCM 32 - 1   / electrolyte : BF 32a

Measurement ranges 0 ... 20 ppm DO / 0 ... 50 °C

Temperature compensation Automatic in the range 0 ... 50 °C

Response time T(90) < 3 min @ 20°C (from 0% to 100%)

Output signal +100 mV/ppm DO (uncalibrated) / +10 mV/°C
(calibrated)

Protection specification IP 67

Operating conditions 0 ... 50 °C / max 2 bar

Power requirements ± 5V DC (Powered from  DO 235 instrument)

Dimentions **  see figure 1 - page 3

Weight  650 gr  450 gr
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Figure 2 :  DO 235 - Front panel

1. Liquid crystal display

2. Selector of the displayed value (ppm DO or temperature)

3. Slope calibrator (DO measurement)

DISSOLVED  OXYGEN  METER

°C
ppm

DO

CAL

DO 235

1 3

2

Figure 3 :  DO 235 - Rear panel

4. Electrical connections of the CH 232 I or CH 232 T sensor - transmitter.

5. Electrical connections of mains power supply and 4-20 mA analog output :

mains  ~230 V / 50 Hz : 9 : L1 10 : PE 11 : N

4-20 mA analog output : 7 : (+) 8 : (-) 9 : shield

XENON   SCIENTIFIC INSTRUMENTS Co
15 Delphon str., Chalandri, Athens 152 33, GREECE

LINE  POWER

230 Vac
 50 - 60 Hz

L 1 N
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SENSOR  INPUT

DO Sensor - transmitter

CH 232 I or CH 232 T

Io(+) Io(-) shield L 1 PE N

6 7 8 9 10 11

S1 S2 S3 S4 S5

1 2 3 4 5

ANALOG OUT

isolated

4 - 20 mA

Io
 :

  
4

 m
A

 @
  

 0
 p

p
m

2
0

 m
A

 @
 1

6
 p

p
m

m
a

x
 R

lo
a
d
  

: 
  

4
5

0
 Ù

M
O

D
E

L
 :

 D
O

 2
3

5

S
e

ri
a

l 
N

o
 : M

A
D

E
 I

N
 G

R
E

E
C

E

 R
a

n
g

e
 :

0
 -

 2
0

 p
p

m
 D

.O
.

4 5



DO 235 - USER'S MANUAL page 7

3. INSTALLATION  OF THE INSTRUMENT

The type DO 235 instrument is suitable for panel mounting (along with other instruments). Its
dimensions meet the DIN 43700 specification (see below).
A cutout of 90 x 43 mm (+1mm, -0.2mm) is required for installation on a panel.
The overall dimensions of the instrument are 96 x 48 mm (front) x 120mm (depth).

The standard dimensions allow easy and precise installation of several instruments, horizontally
or vertically with identical openings.
The instrument is easily fixed on the panel by means of the two metal screw clamps which
accompany the instrument (fig. 4b).
After inserting the instrument into the opening, place the two fixing elements by pushing them
gently into place, on the fittings of the two opposite
sides of the instrument. The instrument is secured
onto the panel by fastening the two screws of the
clamps.

The type DO 235 / W instrument is suitable for wall
mounting (ingress protection IP 65). For outdoor
installation, the instrument should not be exposed
to direct sunlight (it is recommended to use a
weather protection cover)
Before installation, remove the lower (non trans-
parent) plastic cover of the panel to reveal the
electrical connections' terminals and the recep-
tions of the holding screws.
For fixing the instrument, it is recommended to use
the "moving" holder at the middle of the upper part
and two screws at the receptions at the lower part
(fig. 4c).

Figure 4a : Instrument's installation on a
panel

Figure 4b : Instrument's fixing with
the screw clamps

Fig. 4c : External dimensions and holding
receptions of the DO 235 /W instrument
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4.  CH 232 I / CH 232 T : Industrial  dissolved oxygen sensors - transmitters

4.1. Description

The dissolved oxygen sensor - transmitter type CH 232 (I or T) consists of  :

- Sensor body from HPVC with a built-in signal preamplifier, sealed with epoxy resin.
- Oxygen electrode type IDC 31 with a built-

in temperature sensor, fixed at the lower
end of the sensor body.

- Membrane module and oxygen electrolyte
(packed separately).

- Protection guard
- Waterproof 5 pin connector, fixed at the

upper end of the sensor body.

This design allows easy installation, connec-
tion with a single cable to the panel instru-
ment and, due to the built-in  preamplifier,
accurate and noise-free operation, even with
a 200 m long cable.

The robust construction and the sensor de-
sign with a high strength gas permeable mem-
brane, provide reliable operation under hard
industrial conditions with minimum mainte-
nance.

The dissolved oxygen sensors - transmitters
type CH 232 (I or T) can measure the dis-
solved oxygen concentration from 0 to 20 mg/l
(ppm) and the temperature from 0°C to 50°C.

The CH 232 sensors - transmitters are avail-
able in two housing types :
The type CH 232 I is suitable for immersion
mounting in tanks and reservoirs.
The type CH 232 T is suitable for flow -
through mounting on pipe networks in series
or by pass.

Both types may be connected with the auto-
matic electrodes' cleaning system, water jet
type, model SCL 20.

1. Oxygen electrode
2. Silver anode
3. Golden cathode
4. Membrane module
5. Gas permeable mem-

brane
6. Membrane module's seal-

ing O-ring
7. HPVC body with built-in

electronics (preamplifier),
sealed with epoxy resin

8. Electrical connectors
9. Electrical connectors'

sealing O-ring
10. Waterproof  plastic cover

of the electrical connec-
tors

11. Cable gland
12. Interconnection cable
13. Protection guard for im-

mersion type transmitters
(type "I")

14. "Ô" adaptor for flow-
through mounting ("T"
type transmitters)

12
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10

8

9

7

1

6

2

3

4

5

13

14

Figure 5 : Dissolved oxygen sensors -
transmitters, type CH 232 (I, T)
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CH 232 I

CH 232 T

Figure 6 : External dimensions of the dissolved
oxygen sensors - transmitters type
CH 232 I and CH 232 T

4.2. Operating principle

The dissolved oxygen electrode type IDC 31 at the lower end of the CH 232 sensor - transmitter
is a polarographic device.

It consists of a polarised coaxial electrode pair (silver anode, golden cathode) and an electrolyte
solution, separated from the sample by a gas-permeable membrane.

The dissolved oxygen in water diffuses through the membrane and causes a small current flow
between the electrodes. The magnitude of this current depends on the partial pressure of oxygen
in water and the temperature.

At any given temperature, the current flowing between the two electrodes is proportional to the
partial pressure of oxygen, on the outer side of the membrane. So the electrode does not indicate
the dissolved oxygen concentration directly but its partial pressure, which itself depends on the
atmospheric pressure, the temperature and other dissolved matter in water (e.g. salinity).

The instrument type DO 235 transforms the measured electrode current to ppm DO (mg/l) taking
into account the temperature of the sample within the range 0 to 50 °C.

The local atmospheric pressure has to be considered by the user during calibration procedure
and corrected according to Table 2, page 23.

Another factor which often influences the dissolved oxygen measurement is the salinity (i.e. the
dissolved salts in water) when it exceeds the value of 0.2% (see Table 1, page 22). If the desired
accuracy of measurement is moderate, salinity of up to 1% can be disregarded.
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4.3. Placing and refilling the membrane module

The dissolved oxygen sensors - transmitters type CH 232 (I or T) are shipped and stocked without
membrane and electrolyte at the oxygen electrode.
Before operation, the membrane module should be filled with the oxygen electrolyte solution type
BF 32, that comes with the sensor, and fixed onto the oxygen electrode at the lower end of the
sensor - transmitter.

WARNING ! The oxygen electrolyte type BF 32a is strongly alkaline. Avoid any contact with
the eyes or the skin - it is irritating.

In case of accident rinse with plenty of water.

Wearing protective clothing, protective goggles and gloves is therefore recom-
mended when working with BF 32a electrolyte. Always wash your hands
thoroughly after electrolyte replacement.

- Disconnect the sensor from the measuring instrument.
- Unscrew and remove the electrode's plastic protection guard from the lower part of the

sensor. Do not touch with fingers the silver tube (anode) and the golden tip (cathode) of
the oxygen electrode.

- Unpack carefully the membrane module type DCM 32-1 (the CH 232 sensor is shipped
with two membrane modules - one spare).
Handle the membrane module with care. Do not touch the plastic membrane with sharp-
edged objects that may scratch or penetrate it.

- Fill the membrane module with BF 32a electrolyte up to the end of the internal thread
(approx. 5 ml), avoiding bubbles as much as possible. Remove air bubbles by gently
tapping the module.

NOTE ! The opened bottle of the electrolyte BF 32a can be preserved for several months
at room temperature (20 - 25°C) or for a longer period (12 - 18 months) into a
refrigerator (4 - 8 °C).

The oxygen electrolyte solution BF 32a must be clear and colourless. The
electrolyte should not be used if any precipitation or mould growth is observed.

- Inspect visually that the sealing ring on the oxygen electrode is fixed into the respective
reception at the end of the electrode's thread, slightly lubricated with silicon grease and
there are no dirt particles on the electrode or inside the membrane module.

- Holding the sensor to the upright position, insert carefully the anode - cathode system of
the oxygen electrode into the filled membrane module, fix it (screw) slowly until it stops
and tighten by hand.
When fixing the membrane module to the electrode, a small volume of excess electrolyte
is pushed out.

- Fix (screw) the electrode's plastic protection guard at the lower end of the sensor.

During operation, the electrolyte is slowly used due to electrochemical processes in the sensor.
The theoretical expected life of an electrolyte filling is 2 - 3 years (operation in air or air saturated
water at 20°C). However the actual life of an electrolyte filling is shorter, due to inward diffusion
of other substances.
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It is suggested to refill the membrane module with electrolyte every 2 to 6 months (depending
on the specific application).
For refilling the membrane module with fresh electrolyte, the following procedure is to be carried
out :
- Disconnect the measuring instrument from mains or disconnect the sensor from the

measuring instrument.
- Clean the exterior of the sensor.
- Unscrew and remove the electrode's plastic protection guard from the lower end of the

sensor.
- Unscrew and remove the membrane module from the oxygen electrode (at the lower end

of the sensor) and discard the used electrolyte.
- Rinse both the oxygen electrode and the interior of the membrane module with clean

water and remove adhering drops with a clean paper tissue. Clean the golden tip
(electrode's cathode) if necessary (see chapter 7)
Do not touch with fingers the silver anode and the golden cathode of the oxygen electrode.

- If the plastic membrane is damaged, use a new membrane module.
Handle the membrane module with care. Do not contact the plastic membrane with any
sharp-edged object that may scratch or penetrate it.

- Fill the membrane module with BF 32a electrolyte up to the end of the internal thread
(approx. 5 ml), avoiding bubbles as much as possible. Remove air bubbles by gently
tapping the module.

NOTE ! The oxygen electrolyte solution BF 32a must be clear and colourless. The
electrolyte should not be used if any precipitation or mould growth is observed.

- Inspect visually that the sealing ring of the oxygen electrode is fixed into the respective
reception at the end of the electrode's thread, slightly greased with silicon grease and
there are no dirt particles on the electrode (especially on the sealing ring) or inside the
membrane module.

- Holding the sensor to the upright position, insert carefully the anode - cathode system of
the oxygen electrode into the filled membrane module, fix it (screw) slowly until it stops
and tighten by hand.
When fixing the membrane module to the electrode, a small volume of excess electrolyte
is pushed out.

- Fix (screw) the electrode's plastic protection guard at the lower end of the sensor.
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4.3. Installation of the type "I" sensor - transmitter

The type "I" sensor - transmitter is designed for easy installation in open-surface basins and
reservoirs or closed tanks.

For proper performance of the dissolved oxygen sensor, (and the whole system of course) the
installer has to consider the following :

- The location of the DO sensor - transmitter in the tank is of critical importance.

- The oxygen electrode (at the lower part of the transmitter) should be immersed into a depth
of 10 to 80 cm below water surface. Special care must be taken that the water level is not
allowed to drop below the measuring electrode or to raise above the upper end of the sensor
- transmitter.

- Water must flow adequately around the electrode's membrane and be bubble free. When
air bubbles adhere to the electrode's membrane, the instrument  indicates erratic values
of dissolved oxygen content.

- The sensor's location on the tank-wall has to be easily accessible and the sensor -
transmitter must be easily removed, for convenient maintenance, cleaning and recalibration.

For installation of the type "I" dissolved oxygen sensor - transmitter on the tank wall, it is
recommended to use a metal frame as a sensor holder (see fig. 7 - 2).

The holding frame may be constructed using a rectangular cut out profile (approx. dimensions
20 x 30 mm) from aluminium, galvanised iron or stainless steel.

1

5

3

4

11

4

11

6

8

2

10

7

9

1. Dissolved oxygen sensor -
transmitter

2. Sensor's metal holding frame
3. Plastic stop- ring
4. Plastic holders for 40 mm PVC

rigid tubes
5. Upper permitted water level
6. Lower permitted water level

Connection of the electrodes'
cleaning system, type SCL 20 C

7. Solenoid valve
8. Electrodes' cleaning head, type

SCB 32 I
9. Clean water inlet

10. Plastic tube (PE - 6/4 mm),
connecting the cleaning head
with the solenoid valve

11. Holders of the 6mm plastic tube

Figure 7 :  Installation of the type CH 232 � sensor - transmitter in open tanks
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To install the type "I" DO sensor - transmitter on the tank wall :

- Fix the two 40mm plastic tube-holders on the metal frame, 40 - 50 cm apart from each other
(fig. 7 - 4).

- Weld the stop ring on the sensor body in the proper position (fig. 7 - 3), using special adhesive
for PVC - rigid material.

The metal holding frame may be fixed on the tank wall with 2 - 3 screws, as shown at fig. 7.

Then you must connect (if available) the automatic electrodes' cleaning system type SCL 20.

If the DO sensor - transmitter has been ordered with the type SCL 20 electrodes' cleaning
system, the cleaning head and the 6mm tube holders are already fixed on the sensor and the
steps 1 - 3 must be omitted.

1. Unscrew and remove the electrodes' plastic protection guard from the lower part of the sensor.
(see fig 5 - 11).

2. Place (screw) the electrodes' plastic protection guard that comes with the SCL 20 C / 32 I
electrode's cleaning system, with the type SCB 32 I electrodes' cleaning head (fig. 7 - 8) fixed
at it's lower end.

3. Using a special adhesive for PVC - rigid material, fix the two plastic holders of the 6 mm tube
oh the sensor's body, aligned with the water inlet of the cleaning head, 40 - 60 cm apart from
each other (fig. 7 - 11).

4. Fix the solenoid valve (fig. 7 - 7) at the outer side of the tank's wall, or at a proper place close
to the sensor.

5. Install and connect the control panel of the type SCL 20 electrodes' cleaning system (see
chapter 8.2).

6. Connect the 6mm water tube (fig. 7 - 10) with the cleaning head and the solenoid valve.

7. Connect the clean water supply (fig. 7 - 9) to the input of the solenoid valve. For proper function
of the automatic cleaning system, the water pressure at the input of the solenoid valve should
be 2 - 4 bar (for output to 6 / 4 mm tube, length 2 - 2.5 m). If the pressure of the clean water
network is higher, it is recommended to connect a control valve in series with the solenoid
valve.

8. Connect the solenoid valve to the 230 Vac output of the SCL 20 control unit.

CAUTION ! Do not activate the cleaning system when the sensor is not immersed into the
water. The pressure of the water jet in air is considerably higher than that in
water and may damage the electrode's plastic membrane.

For installation of the type CH 232 I dissolved oxygen sensor - transmitter alone on the tank wall
(i.e. without the automatic electrodes' cleaning system) the following procedure is recom-
mended :

- Fix two rings of inner diameter slightly more than 40mm on the tank-wall, 40 to 60 cm apart
from each other, aligned vertically. The rings are to be placed in such way to allow the
transmitter to move freely through them.
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- Weld the stop ring on the transmitter in the proper position, using special adhesive for PVC-
rigid material.

After installation, attach the waterproof plug of the CL 200 interconnection cable to the socket
at the top of the transmitter :

a. Unscrew the cable gland of the waterproof plastic cover.
b. Confirm that both O-rings, at the upper part of the sensor and inside the cable gland, are

lubricated properly (silicon grease is recommended).
c. Connect and secure (by its own ring screw) the metal plug on the transmitter.
d. Screw the waterproof plastic cover on the sensor, by hand, tightly.
e. Finally, tighten the cable gland.

4.4. Installation of the type "T" sensor - transmitter

The type "T" sensor - transmitter is designed for installation at pipe networks, connected in series
on the flow or bypass.

For proper performance of the dissolved oxygen sensor - transmitter, (and the whole system of
course) the installer has to consider the following:

- The DO sensor - transmitter has to be placed in a vertical position (a slope of up to 30° is
acceptable), at a location where the water pressure is kept below 2 bar, the maximum
temperature is up to 50 °C and the flow velocity is up to 50 cm/sec.

It is recommended to install the sensor (if possible) close to a free outlet, so that the pressure
is kept as low as possible and eliminate the risk of momentary pressure increase (kickbacks)
over the sensors' specified range.

- Water must flow adequately around the elec-
trode and be bubble free. When air bubbles
adhere to the electrode's membrane, the in-
strument  indicates erratic DO values.

- When the water flow is interrupted, some wa-
ter must remain into the "T" type sensor's
holder, so that the measuring electrode re-
mains immersed.

- The sensor's location should be easily discon-
nected from the flow (using control valves
before and after the "T" type holder) and should
be easily accessible, so that the sensor -
transmitter can be easily removed for conven-
ient maintenance, cleaning and recalibration.

The following method for fixing the DO sensor -
transmitter on pipe-networks is recommended:

Figure 8 :  Installation of the type
CH 232� sensor at pipe network.
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1. Fix the "T" shaped PVC adaptor, supplied along with the DO sensor - transmitter, on the water
pipeline (or on a parallel line connected to it ), using special adhesive for PVC - rigid material.

If the type SCL 20 electrode's cleaning system is to be used, install the "T" shaped adaptor
that comes with the cleaning system with the cleaning head fixed on it.

2. Confirm that the O-ring at the lower part of the sensor body is lubricated properly (silicon
grease is recommended).

3. Screw the lower part of the transmitter (electrode side) into the thread of the "T" adaptor.

4. Attach the waterproof plug of the CL 200 interconnection cable to the socket at the top of the
transmitter :

a. Unscrew the cable gland of the waterproof plastic cover.
b. Confirm that both O-rings, at the upper part of the sensor and inside the cable gland, are

lubricated properly (silicon grease is recommended).
c. Connect and secure (by its own ring screw) the metal plug on the transmitter.
d. Screw the waterproof plastic cover on the sensor, by hand, tightly.
e. Finally,  tighten the cable gland.

For connecting the automatic electrodes' cleaning system type SCL 20 (if available), proceed as
follows :

1. Fix the solenoid valve at a proper position close to the sensor.

2. Install and connect the control panel of the type SCL 20 electrode's cleaning system (see
chapter 8.2).

3. Connect the 6mm water tube with the cleaning head and the solenoid valve.

4. Connect the clean water supply to the input of the solenoid valve. For proper function of the
automatic cleaning system, the water pressure at the input of the solenoid valve should be
2 - 4 bar higher than the pressure of the water into the pipe network (for output to 6 / 4 mm
tube, length 2 - 2.5 m). If the pressure of the clean water network is higher, it is recommended
to connect a control valve in series with the solenoid valve.

5. Connect the solenoid valve to the s.v. power output of the SCL 20 control unit.

CAUTION ! Do not activate the cleaning system when the sensor is not immersed into the
water. The pressure of the water jet in air is considerably higher than that in
water and may damage the electrode's plastic membrane.
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5. ELECTRICAL CONNECTION

After fixing the instrument,  electrical connections of mains, switching contacts, transmitter and
signal lines are to be made :
- to the terminals on the rear panel of the type DO 235 (panel mounting) instrument - see

page 6, fig. 3 (10, 11)
or

- to the terminals on the terminals' board, under the lower  non transparent cover, of the type
DO 235 / W (wall mounting) instrument.

1. Connect mains 230 Vac to terminals 9 and 11 (9: Live, 11: Neutral) and power earth (PE) to
terminal 10.
It is recommended that the panel mount instrument is connected to mains via an external fuse
(0.5 A) and an external switch. If there are more than one measuring and control instruments
on the panel, a common fuse may be used, but it is suggested to use individual switches for
every instrument (or group of instruments).
If the mains suffers frequent overvoltage problems ( > 270V ) or voltage fluctuations
( > ±15% ), it is recommended to use a mains voltage stabiliser (or a UPS) or at least, for lower
cost, a mains voltage guard that will interrupt the power supply to the instrument if the input
voltage exceeds 260 Vac.
The instrument is provided with internal voltage stabiliser and protection from momentary
overvoltage - 275V varistor -, but if the mains voltage fluctuates more than ±15% the system
may not function properly. In case that the mains voltage exceeds 270 Vac, a permanent
damage may occur to the instrument.

2. Connect the sensor's interconnection cable (type CL 200) to terminals S1 - S5, according to
the following colour code :

1 : S1 : green (or yell/grn) neg. power supply  -5V
2 : S2 : white temperature signal (10mV/°C)
3 : S3 : black (or gray) analogue ground
4 : S4 : brown DO signal (+ 100 mV / ppm DO)
5 : S5 : red (or pink) pos. power supply +5V

(For your convenience the colour code is printed on the rear panel of the instrument as well).

3. Connect the "signal transfer" cable (to recorders, PLC’s or auxiliary control units) to terminals
6 and 7  (4 - 20 mA analog output ), according to the indications on the instrument’s rear panel.

6 : (+) of 4-20 mA analog output (DO measurement)
7 : (-) of 4-20 mA analog output (DO measurement)

WARNING ! USE ONLY SCREENED CABLE for the transfer of the analog output signal.
Shield must be connected to terminal 8.
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6. INSTRUMENT's CALIBRATION

For proper function, the instrument must be calibrated with the dissolved oxygen sensor -
transmitter in use.

The calibration procedure should be performed in the following cases :

- At start up and after one week of continuous operation following start up.
- After membrane or electrolyte replacement.
- After cleaning the electrode's cathode (the golden tip)
- Following interruption in operation (mains power interruptions or sensor disconnected)  longer

than 24 hours.
- At regular intervals during normal operation (every 1 to 3 months, depending on the

application)

As already mentioned (chapter 4.2) the local barometric pressure, depending on the altitude, has
to be considered by the user during calibration and corrected according to Table 2, page 27.

Another factor which often influences the dissolved oxygen measurement is the salinity (i.e. the
dissolved salts in water) when it exceeds the value of 0.2% (see Table 1, page 26). If the desired
accuracy of measurement is moderate, salinity of up to 1% can be disregarded.

The DO 235 dissolved oxygen meter has an one point calibration capability (slope calibration).

Note ! The zero current of the dissolved oxygen sensors type CH 232 I and CH 232 T is
practically zero and there is no need of zero calibration.

No standard solutions are required for the calibration of the instrument.

For the calibration of the instrument proceed as follows :

- Place the membrane filled with electrolyte to the CH 232 sensor - transmitter (see chapter
4.3) and connect the sensor to the measuring instrument (see chapter 5).

- Connect the measuring instrument type DO 235 to mains (see chapter 5).

- At start up or after a long period out of service, let the sensor to operate for approx. 12 hours
(required initial polarisation time) in air - in a shadow place, not exposed to direct sunlight -
before performing any calibration.

After membrane or electrolyte replacement, let the sensor to operate for 1 - 2 hours in air
before performing any calibration.

The calibration of the dissolved oxygen meter can be performed in two different ways :
- In air (saturated with water vapour if possible).
- In air saturated water.
As mentioned before, the dissolved oxygen electrode responds to partial pressure of oxygen,
which in turn is transformed to concentration by means of the instrument.

It is known that the partial pressure of oxygen (and other non reactive gases of course) in
equilibrium with water, is the same just above the water surface (in the gas phase saturated with
water steam) and the aqueous phase as well.
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However, unless the air is saturated with water vapour, the partial pressure of the oxygen will not
be equal to that of the aqueous phase, leading to some small inaccuracies (up to 2% at room
temperature). This can be corrected if the surface of the membrane is held above (about 1 cm)
a clean water sample during calibration.

Slope calibration in air

For routine measurement in industrial applications, it is recommended to proceed with slope
calibration in air (it is a simple method that can be easily performed from personnel with no
previous experience and its accuracy is sufficient for the most industrial applications)

For slope calibration in air, the following procedure is to be carried out :

- Rinse the oxygen electrode at the lower part of the sensor with clean water and dry it gently
(especially the plastic membrane) with a soft paper tissue.

- Place the sensor - transmitter to the upright position, in a shadow place, protected from
direct sunlight and air streams.

- Set the selector switch (2) on the front panel to temperature indication and allow the sensor
to acquire ambient temperature, waiting for at least 30 minutes.

- Note the temperature and set the selector switch (2) to the "ppm DO" position.

In order to calculate the actual dissolved oxygen concentration in air saturated water, two other
factors, except temperature, must be taken into account, namely the barometric pressure and
the salinity of water.

The dissolved oxygen concentration in air saturated water (Co) under atmospheric pressure 760
mm Hg, depending on temperature, and the salinity correction factor Ks are given at table 1
(page 22).

The salinity factor expresses the reduction of the oxygen solubility in water per degree (0/00) of
salinity (as NaCl). The salinity factor should be taken into account if the mean salinity of the waste
water (or the water to be monitored) exceeds the value of 0.2%. If the desired accuracy of
measurement is moderate, salinity of up to 1% can be disregarded.

The barometric correction factor Ks, depending on altitude, is given at table 2 (page 23).

For correct calibration of the instrument proceed as follows:

- From Table 1, page 22, determine the exact value of dissolved oxygen concentration "Co"
(ppm units) in air saturated water for the calibration temperature (noted before).

- Note the salinity correction factor Ks for the calibration temperature.

- From Table 2, page 23, determine the pressure correction factor Kb for the local altitude
(atmospheric pressure at sea level : 760 mm Hg or 1013 mbar).

- Determine (or at least estimate)  the actual salinity of the waste water, expressed in
g/lit NaCl.
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- Calculate the corrected saturation concentration of oxygen in air saturated water, accord-
ing to the following formula:

Co’ = Kb * (Co - Cs*Ks)

where : Kb = Barometric pressure factor
Co = Concentration of air saturated water at the given temperature
Cs = Salinity of waste water expressed in g/lit NaCl
Ks = Salinity factor at calibration temperature

- Using a small screwdriver, adjust the "cal" pot (3) on the front panel of the measuring
instrument to obtain the calculated value of Co’ on the display.

Slope calibration in air saturated water

The slope calibration in air saturated water is more accurate method than air calibration, but it
is more complicated, should be performed only from skilled personnel and some additional
laboratory equipment is required. For these reasons it is suggested only for applications that
require maximum measuring accuracy at relatively high concentrations (> 4 mg/l) of dissolved
oxygen.

For slope calibration in air saturated water, proceed as follows :

- Immerse the lower part of the transmitter (the oxygen electrode) into a 0.5 - 1.0 lit. beaker
filled with air saturated water (The solution can be obtained easily by stirring an amount of

clean water using a magnetic stirrer for 2 to 3 hours on constant temperature and

atmospheric pressure.). The temperature of the standard solution should be close - within
± 5°C - to the temperature of the water to be monitored.

During the calibration procedure - and the actual measurement as well -  the water in
contact with the electrode has to be stirred (using a magnetic stirrer or other means) to a
flow velocity of at least 1 cm/s.

- Set the selector switch (2) on the front panel to temperature indication and allow the sensor
to acquire ambient temperature, waiting for at least 30 minutes.

- Note the temperature and set the selector switch (2) to the "ppm DO" position.

- From tables 1 and 2 determine the exact value of dissolved oxygen concentration "Co" (ppm
units) in air saturated water for the calibration temperature (noted before) and the
correction factors Kb and Ks. Then, using the same method described previously (calibra-
tion in air) calculate the corrected saturation concentration of oxygen in air saturated water
Co'.

- Using a small screwdriver, adjust the "cal" pot (3) on the front panel of the measuring
instrument to obtain the calculated value of Co’ on the display.
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7. ELECTRODE'S MAINTENANCE AND CLEANING

For proper function of the instrument, the dissolved oxygen sensor has to undergo inspection and
maintenance at regular intervals, since it is the most sensitive and critical part of the whole
system. It is worth to say that the oxygen electrode is the most frequent reason for improper
function of the system.

The most common causes for malfunction of the oxygen electrode are faulty installation and poor
maintenance of the membrane - electrolyte system.

The robust construction and the electrode's design of the type CH 232 sensors - transmitters,
provide, with proper maintenance, extra long service life (3 - 5 years) and reliable operation
under conditions that conventional DO sensors fail to operate.

The electrodes' maintenance is to be carried out as follows:

- Every 1 to 4 days (depending on the application), the sensor - transmitter has to be removed
from the basin and washed with clean water - especially the plastic membrane.

Note ! If the sensor is connected  with the automatic electrodes' cleaning system type
SCL 20,  the above procedure should be performed every 2 - 6 weeks
(depending on the specific application) and whenever the membrane module is
replaced or refilled.

If there are still deposits on the membrane, remove them using a wet soft tissue or a soft
paint brush and wash them away with clean water.

If the deposits resist, remove them by immersing the electrodes in dilute hydrochloric acid,
or, if the deposits consist of fatty matter, in a detergent solution for 10 to 20 minutes.
Afterwards rinse the electrode once again with clean water.

CAUTION ! In no case the cleaning solutions should come in contact with the inner side of
the oxygen electrode. Whenever the sensor is immersed in a cleaning solution,
the anode - cathode system of the oxygen electrode must be covered by the
membrane module, filled with electrolyte and fixed at its original position.

Use only clean water to clean the anode - cathode system of the oxygen
electrode and the interior of the membrane module.
Do not use halogenated hydrocarbons, acetone, petroleum ether or other
organic solvents that may attack HPVC for cleaning the plastic parts of the
sensor.

- During operation, the electrolyte is slowly used due to electrochemical processes in the
sensor. The theoretical expected life of an electrolyte filling is 2 - 3 years (operation in air
or air saturated water at 20°C). However the actual life of an electrolyte filling is shorter,
due to inward diffusion of other substances.

It is suggested to refill the membrane module with electrolyte every 2 to 6 months
(depending on the application).

For refilling the membrane module with fresh electrolyte, follow the procedure described
to chapter 4.3.

- Although the internal anode - cathode system of the electrode is surrounded by a clean
solution of electrolyte, it is possible for the gold cathode surface to deteriorate.
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Cleaning of the gold cathode is required only if it is visibly soiled or shows a silver deposit.
In that case use carefully an extra fine emery paper (grain approx. 2400) to restore a glossy
surface on it.

- Do not polish the silver tube (anode) of the oxygen electrode. A thin layer of silver chloride,
necessary for the electrode to function properly, is formed on the silver surface. In many
cases this layer gives a "dirty" look to the silver tube, but it should not be removed.

A dark brownish layer may be formed on the silver tube, covering the whole silver surface
after prolonged use, if there are sulphurous compounds in the waste water. This layer must
be removed using the CS 30 silver cleaning solution.

If the sensor still fails to operate, clean the silver surface with a fine grain emery paper (use
a No 500 - 1000 first to remove the layer and then a No 2400 to polish the silver tube). Then
rinse the electrode with distilled or deionized water, place the membrane module filled with
a KCl solution (5 - 10 %) and let the sensor to operate in air for at least 3 days (to form a
silver chloride layer on the silver tube). Then fill it again with the BF32a electrolyte and let
it operate for 12 hours at least before performing any calibration.

The physical properties (thickness, strength and elasticity) and the chemical resistance of the
plastic membrane used at CH 232 sensors - transmitters make it suitable for use in industrial
applications.

The mean service life of a membrane module is expected to be 6 to 12 months, depending on
the conditions of the specific application.

The membrane module should be replaced in the following cases :

- If the plastic membrane is scratched or has small holes. In that case the measuring
instrument displays extra high values of dissolved oxygen concentration (> 20 ppm).

- If the plastic membrane is overtensioned (due to mishandling or prolonged use), does not
contact to the central stem of the electrode and looks swollen in the centre. In that case the
system has very slow response and the displayed value is unstable.

In some cases after electrolyte refilling a temporary swollen appears in the centre area of
the plastic membrane, but the membrane preserves his elasticity and recovers after some
hours of operation. In that case the membrane module should not be replaced.

- If there are deposits (grease or other fatty matter) on the exterior surface of the plastic
membrane that cannot be removed with the cleaning procedures described previously in
this chapter and alter the membrane's characteristics, obstructing the oxygen diffusion to
the inner chamber of the electrode. In that case the system response is very slow, the
displayed values very low and unstable and usually it is impossible to calibrate the system.

The sensor can remain for several weeks out of  water (at room temperature) without any damage
due to electrolyte evaporation. However, when the  sensor is not in use for a period longer than
2 days, we suggest to keep the membrane wet, immersed in clean water.

For longer periods of storage (more than 2 weeks), clean the sensor thoroughly (especially the
oxygen electrode), remove (unscrew) the membrane module from the oxygen electrode, rinse
the interior of the membrane module and the oxygen electrode with deionized or clean water and
stock them dry.
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TABLE 1

Dissolved Oxygen content in air saturated water* and salinity
correction factors under atmospheric pressure of 760mm Hg

  Temperature Saturation Concentration Co Salinity Factor Ks
°C mg / l (ppm DO) -mg / l per degree (0/00)

0 ................................. 14.59 ........................................ 0.0875
1 ................................. 14.19 ........................................ 0.0843
2 ................................. 13.81 ........................................ 0.0818
3 ................................. 13.44 ........................................ 0.0789
4 ................................. 13.08 ........................................ 0.0760
5 ................................. 12.75 ........................................ 0.0739
6 ................................. 12.42 ........................................ 0.0714
7 ................................. 12.12 ........................................ 0.0693
8 ................................. 11.82 ........................................ 0.0671
9 ................................. 11.54 ........................................ 0.0650

10 ................................. 11.27 ........................................ 0.0632
11 ................................. 11.01 ........................................ 0.0614
12 ................................. 10.75 ........................................ 0.0593
13 ................................. 10.52 ........................................ 0.0582
14 ................................. 10.28 ........................................ 0.0561
15 ................................. 10.07 ........................................ 0.0546
16 ................................... 9.85 ........................................ 0.0532
17 ................................... 9.64 ........................................ 0.0514
18 ................................... 9.44 ........................................ 0.0500
19 ................................... 9.25 ........................................ 0.0489
20 ................................... 9.07 ........................................ 0.0475
21 ................................... 8.90 ........................................ 0.0464
22 ................................... 8.73 ........................................ 0.0453
23 ................................... 8.55 ........................................ 0.0443
24 ................................... 8.40 ........................................ 0.0432
25 ................................... 8.24 ........................................ 0.0421
26 ................................... 8.08 ........................................ 0.0407
27 ................................... 7.94 ........................................ 0.0400
28 ................................... 7.80 ........................................ 0.0389
29 ................................... 7.66 ........................................ 0.0382
30 ................................... 7.54 ........................................ 0.0371
31 ................................... 7.41 ........................................ 0.0364
32 ................................... 7.28 ........................................ 0.0353
33 ................................... 7.15 ........................................ 0.0346
34 ................................... 7.04 ........................................ 0.0339
35 ................................... 6.93 ........................................ 0.0328
40 ................................... 6.47 ........................................ 0.0295

* oxygen content in air = 20.9%
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TABLE 2

Pressure correction factors Kb depending on the altitude
(or the absolute atmospheric pressure).

The pressure at sea level is taken equal to 760mm Hg

Altitude Atmospheric Pressure Pressure Factor

m mm Hg mbar Kb

0 760 1013 1.000

250 737 982 0.970

500 716 954 0.942

750 695 926 0.914

1000 674 898 0.887

1250 654 872 0.861

1500 635 846 0.835

1750 615 820 0.809

2000 596 794 0.784

2250 578 770 0.760

2500 560 746 0.737

3000 526 701 0.692

3500 493 657 0.649
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8.  SCL 20 C / 32 I  -  AUTOMATIC ELECTRODES' CLEANING SYSTEM

8.1. Description

The dissolved oxygen sensors - transmitters types CH 232 I and CH 232 T can be connected with
the automatic electrodes' cleaning system, water jet type, model SCL 20C / 32 I or SCL 20 / 32 T
(fig. 10).

When the SCL 20 C automatic cleaning system is connected to the sensor, a clean water jet is
sprayed at regular intervals on the electrode's membrane, via the solenoid valve and the nozzle
of the cleaning head and removes any dirt, that may deposit on the surface of the plastic
membrane and affect the measuring process.

A clean water supply with a pressure 2 - 4 bars is required for the system to operate.

With the automatic electrodes cleaning system, the maintenance demands of the dissolved
oxygen meter are practically eliminated (daily cleaning is not required and calibration check or
recalibration may be performed at longer intervals), the operating cost is reduced and the overall
performance of the measuring system is improved.

The use of the automatic cleaning system is recommended for applications where the solution
under measurement contains suspended solid particles that have a tendency to deposit on the
membrane's surface and may result to inaccuracies or even total failure of the DO measurement
system - providing that the addition of a small quantity of clean water during the cleaning
procedure does not affect the process.

The automatic electrodes' cleaning system type SCL 20 C /32 I or SCL 20 C /32 T consists of :

- Control panel type SCL 20, suitable for wall mounting, placed into a rugged, waterproof
housing (ingress protection IP 65)

14

Figure 10 : SCB 32 I / SCB 32 T : Water jet type cleaning heads for CH 232 I / CH 232 T
dissolved oxygen sensors.

SCB 32 I

SCB 32 T
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- Electrodes' cleaning head, type SCB 32 I (for immersion type sensors - system type SCL 20 C
/ 32 I) or type SCB 32 T (for flow through type sensors - system type SCL 20 C / 32 I)

- Solenoid valve and flexible polyethylene tube for the connection with the cleaning head.

The control panel provides :
- Output 230 Vac for direct drive the solenoid valve.
- Adjustment of the clean frequency from 0.5 to 24 hours.
- Adjustment of the duration of the clean cycle from 0.5 to 5 min.
- Capability for manual start of the clean cycle.
- Led indicators for the system operations.
- Auxiliary switching output (inhibit out)

ELECTRODE CLEANING SYSTEM
SCL 20

1/4 2/4 3/4 4/4 INHIBIT CLEAN POWER
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1. Front transparent cover's opening
clip (press to open)

2. Mains power switch

3. Button for manual start of the
clean cycle

4. Clean cycle's frequency adjust-
ment

5. Cleaning duration adjustment

6. Power led indicator

7. Clean cycle's timer led indicators

8. Solenoid valve output led indica-
tor

9. Inhibit output led indicator

10. Cable glands

11. Waterproof plastic cover of the
electrical connections' terminals

12. Plastic cover's fastening screws

13. Terminals for mains 230 Vac
connection

14. Terminals for solenoid valve
connection (230 Vac output)

15. Terminals for inhibit output
(switching) connection

16. Electronic circuit's fuse (0.1 Á)

17. Solenoid valve's fuse (6Á)

18. Inhibit output's fuse (6Á)

19. Receptions for the mounting
screws

Figure 11 : Control panel SCL 20
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The "Inhibit output" is activated approx. 5 sec before the clean cycle and deactivated approx.
30 sec after the end of the clean cycle.
The auxiliary "inhibit output" may be used either to disconnect during the clean cycle the mains
power supply of any external device controlled by the DO meter (as blowers, compressors,
dosimetric pumps, solenoid valves, optical or sound alarms etc.), or as a control signal to a PLC
or a PC, if the DO meter is a part of a process control system.
The relay contacts of the auxiliary output are specified for currents up to 5A / 250 Vac (1250VA).
If the application requires greater loads, an appropriate power relay has to be employed.
The input of the solenoid valve must be connected to the clean water supply. For proper function
of the automatic cleaning system, the water pressure at the solenoid valve's inlet should be
2 - 4 bars, for outlet to a 6 / 4 mm tube, length 2 - 2.5 m. If the pressure of the water supply
network is higher, it is recommended to use a control valve.

The control panel type SCL 20 is to be connected to mains of 230 V ac / 50 - 60 Hz.
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8.2. Installation of the automatic electrodes' cleaning system

The type SCL 20 control panel is suitable for wall mounting (ingress protection IP 65)

Before installation, remove the lower plastic cover of the panel (fig. 11 - 11), to uncover the
electrical connections' terminals (13, 14, 18) and the receptions of the holding screws (19).

Fix the SCL 20 control panel on a proper place. It is recommended to use a small "hook" type
holder at the upper reception and two
screws at the receptions at the lower part
(19).

Fix the solenoid valve close to the sensor
- at the outer side of the tank's wall for
immersion type sensors, or to a steady
place close to the "T" adaptor if the sen-
sor is installed at a pipe network.

At any case it is suggested that  the
length of the 6 / 4 mm polyethylene tube
that connects the solenoid valve's outlet
to the cleaning head does not exceed 3
m.

If the dissolved oxygen sensor - transmit-
ter in use is immersion type (CH 232 I)
and has not been ordered with the type
SCL 20 electrodes' cleaning system, the
cleaning head and the 6mm tube holders
must be connected to the sensor.

- Unscrew and remove the electrodes' plastic protection guard from the lower part of the sensor.
(see fig 5 - 11).

- Place (screw) the electrodes' plastic protection guard that comes with the SCL 20 C / 32 I
electrode's cleaning system, with the type SCB 32 I electrodes' cleaning head (fig. 7 - 8) fixed
at it's lower end.

- Using a special adhesive for PVC - rigid material, fix the two plastic holders of the 6 mm tube
oh the sensor's body, aligned with the water inlet of the cleaning head, 40 - 60 cm apart from
each other (fig. 7 - 11).

If the dissolved oxygen sensor - transmitter in use is a flow through type (CH 232 T), you must
install the "T" shaped adaptor that comes with the cleaning system and is provided with the
cleaning head (see chapter 4.4).

- Connect the 6 / 4 mm water tube with the cleaning head and the solenoid valve.

- Connect the clean water inlet to the input of the solenoid valve. For proper function of the
automatic cleaning system, the water pressure at the input of the solenoid valve should be
2 - 4 bar (for output to 6 / 4 mm tube, length 2 - 2.5 m). If the pressure of the clean water
network is higher, it is recommended to connect a control valve in series with the solenoid
valve.

Figure 11a :  External dimensions and holding
receptions of the type SCL 20 control panel
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Figure 12 : Electrical connection's termi-
nals of the type SCL 20 control panel.

Then electrical connections are to be made to the terminals at the lower part of the control panel
(see fig. 11 - 13, 14, 15).

- Connect terminals 6 and 7 to mains
(230 Vac / 50 Hz).

- Connect terminals 4 and 5 to the sole-
noid valve.

- Connect the auxiliary (inhibit) signal's
line to terminals 1, 2 and 3 according to
the indications on the terminals' label :
1 - 2 : Normally open contact
2 - 3 : Normally closed contact

Fix (screw) the plastic cover at the lower part of the control panel (11) and tighten the cable
glands (10).

Press the lock at the right side of the plastic transparent cover (fig. 11 - 1) and open the control
panel's transparent cover.

Set the time interval between the cleaning cycles to the desired value, turning the frequency
adjustment pot (fig. 11 - 4).

Set the duration of the cleaning process, turning the duration adjustment pot (fig. 11 - 5).

Switch on (press) the "power" button (fig. 11 - 2) to operate the system.

Close the plastic transparent cover of the control panel and press it slightly to lock.

For manually start the cleaning process, press the "manual" button (fig. 11 - 3).

CAUTION ! Do not activate the cleaning system when the sensor is not immersed into the
water. The pressure of the water jet in air is considerably higher than that in
water and may damage electrode's plastic membrane.
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