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Operating instructions

1 OPERATING INSTRUCTIONS

The operating instructions describe the entire life cycle of the device.

Keep these instructions ready to hand at the operation site.

Important safety information.
» Read these instructions carefully.

» Observe in particular the safety instructions, intended use and
operating conditions.

» Persons who work on the device must read and understand
these instructions.

1.1 Definition of terms
Term in these instructions stands for
Device System module for water flow measurement (also

called ultrasound flowmeter) Type SY02CS

Cartridge Device variant. In the cartridge version, the mea-
suring element can be removed from the fitting

(e.g. for cleaning purposes)

1.2 Symbols

A DANGER

Warns of an immediate danger.

» Failure to observe these instructions will result in death or
serious injuries.

A WARNING

Warns of a potentially dangerous situation.

> Failure to observe these instructions may result in serious
injuries or death.

A CAUTION

Warns of a potential danger.

» Failure to observe these instructions may result in moderate
or minor injuries.

NOTE
Warns of damage.

Important tips and recommendations.

E[ﬂ Refers to information in these operating instructions or in
other documentation.

» Designates instructions to avoid a danger.
— Designates a procedure which you must carry out.

englis-h
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2 INTENDED USE

Improper use of the device may be dangerous to people,

nearby equipment and the environment.

» Use system module SY02CS only for measuring the flow of
water or neutral liquids.

» Device is not intended for drinking water application.

» Do not install the device close to sources of electromagnetic
interference.

> Protect the device from UV radiation and, in the case of outdoor
use, from the effects of the weather.

» When using the device, observe the authorised data, operating
conditions and deployment conditions specified in the contract
documents and in the operating instructions.

» Use the device only in conjunction with third-party devices
and components recommended or approved by Birkert.

> Prerequisites for safe and trouble-free operation include correct
transport, storage and installation as well as careful operation
and maintenance.

> Use the device only as intended.

3 BASIC SAFETY INSTRUCTIONS

These safety instructions do not take into account any unforeseen
circumstances and events that occur during installation, oper-
ation and maintenance. The operator is responsible for observing
the location-specific safety regulations, also with reference to
personnel.

A

Risk of injury due to high pressure in the system or device.

» Switch off the pressure before working on the system or device.
Vent or empty the lines.

Risk of injury from electric shock.

» Before working on the system or device, switch off the power
supply and secure to prevent reactivation.

» Observe any applicable accident prevention regulations and
safety regulations for electrical devices.

Risk of injury due to high medium temperatures.

» Ensure that the medium temperature is not excessive.
General hazardous situations.

To prevent injuries be sure that:

» The device is secured against unintentional activation.

» Only trained technicians carry out installation and mainte-
nance work.
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General notes

» After an interruption in the power supply, ensure that the
process is restarted in a controlled manner.

» Operate the device only when it is in perfect condition and in
accordance with the operating instructions.

» Observe general engineering standards and rules.
» Do not use the device in an area where explosions are possible.

» Only use liquids that do not corrode the materials of the system
module.

» Do not make any internal or external changes to the device and
do not subject it to mechanical stress.

» Do not disassemble the device.

NOTE

Electrostatically sensitive components and assemblies.

The device contains electronic components that are susceptible

to the effects of electrostatic discharging (ESD). Components

that come into contact with electrostatically charged persons

or objects are at risk. In the worst-case scenario they will be

destroyed immediately or will fail after start-up.

> Observe the requirements of EN 61340-5-1 for minimising or
avoiding the possibility of damage caused by sudden electro-
static discharge.

» Do not touch electronic components when the supply voltage
is connected.

4 GENERAL NOTES

4.1 Manufacturer’s address and
international contact addresses

You can use the following address to make contact with the
manufacturer of the device:

Blrkert SAS

Rue du Giessen

BP 21

F-67220 Triembach au Val
Phone + 33 388 - 58 91 11

You can find the international contact addresses on the Internet at:
country.burkert.com

4.2 Warranty

A precondition for the warranty is that the device is used as
intended in consideration of the specified operating conditions.

englis-h
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5 PRODUCT DESCRIPTION

51 Intended area of application

The Type SY02CS system module is designed for measuring water
flow rates. The water may also be slightly contaminated.

5.2 General description

The ultrasound flowmeter Type SY02CS consists of an electronic
module housing, a measuring element and a fitting (brass or
stainless steel). The fitting serves to install the device onto any
kind of pipeline.

It is not possible to disassemble the devices. With the cartridge
version, however, it is possible to remove the measuring element
from the fitting. This variant can also be used in block-integrated
applications.

In combination with a controller and a control valve, it is possible
to design very simple control sections. The electrical connection
is by means of a 5-pole, M12 circular plug.

The system module is provided with the following outputs:

e Flow signal: pulse output (NPN or PNP transistor output) or
4...20 mA output (order variants)

e PT100 temperature output (dual conductor, potential free)

5.3 Measuring element and measuring
principle

The SY02CS flowmeter uses ultrasound and the transit time dif-
ference technique. It measures the time taken for the sound to travel

MAN 0004 3 N\ ersion: DSta R eleased

from transmitter 1 to receiver 2 or from transmitter 2 to receiver 1.
The difference between the two transit times is directly proportional
to the flow rate of the medium.

The integrated electronics use the transit time difference to calculate
the flow velocity and send a flow-proportional pulse or current signal
to the output. Since the measuring principle works without moving
parts, the device is maintenance- and wear-free.

The medium temperature is registered by means of an integrated
PT100 sensor. It can, for example, be read in directly using a PLC
input card or a transmitter.

Ultrasound - it
wave 1 ransmitter
Receiver
Transmitter
Receiver
Ultrasound Flow
wave 2 direction
N N
VA (AY
N N
VA v
0 1 2 >
v
Fig. 1: Measuring principle
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54 Order numbers

Variant: Brass fitting

Variant: Cartridge and fitting made of stainless steel

Flow range [I/min] 0.05t010.5 | 0.05t020 | 0.3t075

Flow range [/min] | 0.05t010.5 | 0.05t020 | 0.3to75

Port connection G1/2 internal thread Port connection Welding connection,
21.3x 1.6 mm
Output (variants) NPN pulse / PNP pulse / 4...20 mA Output (variants) NPN pulse / PNP pulse / 4...20 mA

k-factor [pulse/I]

k-factor [pulse/I]

(NPN and PNP 8500 4000 1000

(NPN and PNP 8500 4000 1000 output only)

output only) NPN pulse:  [NPN pulse: |NPN pulse:
NPN pulse: NPN pulse: |NPN pulse: 570094 571604 570091
571607 571601 565895 Order number PNP pulse:  |PNP pulse: |PNP pulse:

Order number PNP pulse:  |PNP pulse: |PNP pulse: Device without 570095 571605 570092

(complete device) |571608 571602 565896 fitting 4..20 mA: 4.20mA: |4..20 mA:
4...20 mA: 4...20 mA: 4...20 mA: 570096 571606 570093
565898 571603 565897 Order number

Tab. 1:  Order numbers for the brass version Fitting for cartridge 570839

type
Tab. 2:  Order numbers for stainless steel variants

printed: 10.10.2026
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Technical data I?Ho!:bsemlmls:
6 TECHNICAL DATA Seal that comes into
contact with the liquid EPDM
6.1 Standards and directives Dimensions see scale drawing chapter “10”

The device complies with the valid EU harmonisation legislation.
In addition, the device also complies with the requirements of the 6.4 Description of the type label
laws of the United Kingdom.

The harmonised standards that have been applied for the conformity Port connection
assessment procedure are listed in the current version of the EU . I
. . . . M |
Declaration of Conformity/ UK Declaration of Conformity. easuring princip e_‘
6.2 Operating conditions
US FLOW, PN16, G1/2
Ambient temperature 0...+60 °C i & 12-30VDC, NP, 50mA
@ £ 0.05-10.5|/min, KFAC 8500
Storage temperature 0...+60 °C S C Tmed: +5..+100°C
=

Medium temperature 5...+100 °C = S/ 1000 3
Protection class IP65 with plugged in and tightened 12~ 00570095 waeun

M12 circular plug-in connector I|I"II| II| ||| ""” ”I”” I I|I
6.3 Mechanical data Order number
Materials T "
Housing, cover PPS, PSU emperature range, flow range
Measuring element PPS, stainless steel Operating voltage, transistor output,
Fitting Brass or stainless steel 1.4404 max. current of the transistor

(depending on variant)
M12 circular plug Brass, nickel-plated Fig. 2:  Description of the type label (example)

Seal that comes into
contact with surroundings NBR

english 9
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6.5

Electrical data

Supply voltage

Variant with current output
Variant with pulse output
Current consumption
Reverse pole protection
Voltage peaks

Short circuit (signal output)
Current output

20...30VDC

12-30V DC

<30 mA + output current
protected

protected

protected

4...20 mA (source);

Output signal on
measurement range overrun:
22 mA

Accuracy +0.4 % of full scale

Max. loop resistance
Supply voltage [V] Max. loop resistance [Ohm]
30 600
28 500
24 300
22 200
20 100

Tab. 3:

Max. permissible loop resistance

Pulse output

(transistor) NPN or PNP (device variants)
External pull-up / pull-down resistor
required
Output signal range: 3 Hz...1500 Hz
Output signal on measurement range
overrun: 2 KHz
Pulse width: approx. 0.25 ms

Output current max. 50 mA (NPN/PNP) or
max. 22 mA (4...20 mA)

Refresh rate 500 ms

Step response 600 ms

Temperature signal PT100, potential-free

6.5.1 Electrical connection

Round plug M12, 5-pin, A-coded
The order numbers for suitable cables with circular connectors
can be found in the Chapter “7.2.2".

6.6 General technical data

Medium pressure PN16
Type of liquid Water (other neutral liquids on
request)
Soiling max. 1 % (particle size 0.5 mm max.)
Air humidity < 80 %, non-condensing
inted: 10.10.2026
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Measuring range 0.05...10.5 I/min,
0.05...20 I/min,

0.3...75 I/min (depending on variant)

Measurement deviation” +2.5 % of measured value +0.8 % of
full-scale value

Reproducibility 1 % of measured value

Measuring element 2 transmitter receiver ultrasound cells

Temperature measuring
element PT100 (accuracy 2 °C in the range

0..110° C)

n Under reference conditions, i.e. measuring medium = water, ambient
and water temperature = +20 °C, pipe with internal diameter
>17.3 mm, flow direction 1 — 2

7 INSTALLATION

A DANGER

Risk of injury due to high pressure and escaping medium.

» Switch off the pressure before working on the device or
system. Vent or empty the lines.

Risk of injury due to high temperatures.
» Only touch the device when wearing protective gloves.
Risk of injury from electric shock.

» Before working on the device or system, switch off the
power supply. Secure against reactivation.

» Observe the applicable accident prevention and safety regu-
lations for electrical devices.

A WARNING

Risk of injury due to improper installation.
» |nstallation may only be carried out by authorised specialist
personnel using suitable tools.

> Install a safety device for the power supply (appropriately
rated fuse or overload switch).

» The cables used must be able to withstand expected
temperatures.

» Under normal operating conditions, the measuring signal can
be transmitted using a shielded cable with a core cross-
section of 0.25 mm?.

english 11
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A DANGER

Risk of injury due to unintentional activation of the system
and uncontrolled restart.

» Secure the system against unintentional activation.
» Following installation, ensure a controlled restart.

71 Installation into the pipeline

The System Module SY02CS can be mounted in horizontal and
vertical pipes.

With the cartridge version it is possible to remove the measuring
element from the fitting. This simplifies the assembly of the fitting
and allows the measuring element to be cleaned.

The measuring element without fitting can also be used in block
solutions.

When installing, do not exceed the permissible ambient
temperature of the electronic-modules housing (e.g. due
to hot piping underneath).

NOTE
Damage to the measuring element in the cartridge variant
when welding the fitting into the pipeline.

» Remove the measuring element from the fitting before
welding.

» When installing the measuring element in the fitting (or a block),
observe the correct alignment (see “Fig. 12”).

Correct installation:

Bubbles accumulate

If the back pressure is too low

Fig. 4: Incorrect installation on the pipeline

— Pay attention to the direction of liquid flow in the pipeline. The
media connections are labelled with the numbers ‘1’ and ‘2.
The maximum measuring accuracy is achieved with the flow
direction 1 — 2.

Do not install the SY02CS system module near sources of
electromagnetic interference (electric motors etc.), because

this could interfere with the measurement values.

english
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It is not necessary to observe minimum inlet and outlet sections.

The SY02CS system module returns exact measurements when
the pipe is completely full and free from air bubbles.

In problematical operating conditions (e.g. where vapour bubbles
appear on account of lack of counterpressure or on overheated
heating elements), it is recommended to install an inspection glass.
The smaller the bubbles are, the more influence they have on the
measurement result.

NOTE

» Avoid gas and vapour bubbles in media circuits. These can
not only lead to impaired measurement results, but also to
increased wear on operating equipment and negatively affect
the efficiency of thermoregulation processes.

> Avoid cavitation. This can happen through a combination of
unfavourable pipeline design (extreme deflections etc.) and/or
insufficient system pressure.

In general, it is recommended to install the device in the flow

direction upstream of the main flow resistance of the application

(e.g. a tool to be cooled).

To mount the flow meter, e.g. on a bracket, 2 threaded holes
M8 x 10 are provided in the version with brass fitting.

711 Turning the electronics module

housing

The electronic-modules housing can be rotated by approx. +30°on
the connecting element (see arrow on the picture). The angle of
rotation is limited by a stop. This improves ease of access to the
M12 circular plug and makes it easier to connect devices in series
where space is limited.

Electronic-modules housing
with transparent cover

Threaded ring and
connecting element

Fitting

Fig. 5: Turning the electronics module housing
— Hold the electronic-modules housing with one hand and the
fitting with the other.

— Carefully rotate the electronic-modules housing into the
desired position (max. +£30° from the home position).
The threaded ring of the connecting element does not detach
during the rotation.

english 13
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NOTE > Ensure proper earthing of the cable shielding. Earth the nega-
; . - tive connection of the supply source to suppress the effects of
Damage to the M12 circular plug during installation on the the common-mode currents. If direct earthing is not possible,

pipeline. connect a 100 nF / 50 V capacitor between the negative con-
> If the M12 circular plug is damaged, do not use the device. nection of the supply voltage and the earth.
> Earth the pipeline.

Electrical installation

7.2
A DANGER

Risk of injury from electric shock.

» Before working on the system or device, switch off the power
supply and secure to prevent reactivation.

» Do not install the cable close to high-tension or high-frequency
conductors.

» If a combined installation is necessary, keep a minimum dis-
tance of 30 cm.

» Observe any applicable accident prevention regulations and
safety regulations for electrical devices.

ﬂ (*) If direct earthing is not

- possible, connect a

100 nF / 50 V capacitor
Power supply between the negative
connection of the supply
voltage and the earth.

» Ensure equal potential during installation (power supply
— system module SY02CS).

» Tighten the screw connection of the M12 connector by
hand only.

» Connect the various earthing points of the installation
together so that any potential differences that may have
built up between two earthing points are removed.

@ » Use a filtered and regulated power supply. Fig. 6:  Installing the device electrically

d | freigegeben) printed: 10.10.2026
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7.21  Structure of the M12 circular plug-in 7.2.2 Assignment of the M12 circular plug
connector
4: PT100 3:0VDC
ﬁ? ﬁ Lock nut 5: PT100
Clamping ring 1:V+ (12...30 V DC or 2: Output NPN
. 20...30 V DC) pulse, PNP pulse
Sealing washer or 4..20 mA
Housing
Terminal strip Fig. 8:  Assignment of the M12 circular plug (A-coded)
Fig. 7: Structure of the M12 circular plug-in connector Pin no Wire colour
— Unscrew the terminal strip. 1 Brown
—> Remove the housing. 2 White
— Unscrew the lock nut. 3 Blue
— Thread the connecting cable through the lock nut, clamping 4 Black
ring, sealing washer and housing. 5 Grey
— Wire up terminal strip and screw into housing. Tab. 4:  Wire colour
— Insert the sealing washer and clamping ring into the housing.
— Screw in the lock nut. EE Further information and order numbers can be found in
Chapter “11 Accessories”.

english 15
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7.2.3 Connection of the pulse and PT100 _
Pulse input with PT100 input
output :
pull-down resistor o
— Connect output depending on device variant - as NPN, PNP of - Shielding
or as 4...20 mA variant. Grey |
To fulfil the requirements regarding interference emission
. . . Lo Brown
and interference immunity, the shielding must be connected
to the controller! Black
Blue
Pulse input with PT100 input
pull-up resistor o
oL Shielding |—|—|
Grey | Supply
Fig. 10:  PNP connection
Brown
4...20 mA input PT100 input
Black
Blue [T] .} Shieiding [T
| Grey |
Brown
- - Black
Fig. 9: NPN connection
Blue

Fig. 11:  4...20 mA connection
d | freigegeben) printed: 10.10.2026
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7.3 Installation and disassembly

NOTE

Damage to the measuring element when dismantling the device.
» Do not disassemble the device.

» Only use the device in industrial contexts.
» In the event of a fault, replace the device.

The device is not designed to be disassembled. With

the exception of the cartridge variant, the connection
between the measuring element and the fitting (or mea-
suring element block) must be dismantled.

Fig. 12:  Correct alignment of the cartridge variant during assembly

NOTE
Avoid damaging the measuring element of the cartridge
variant during installation.

» Observe correct alignment of the measuring element in the
fitting or a block (see “Fig. 12”).

» Do not damage seals. If possible, grease lightly.

— Secure the measuring element using the supplied screws after
putting it into the fitting.

— Tighten the 4 screws crosswise. Observe tightening torques:
3 Nm 0,3 Nm.

english 17
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8 OPERATION AND DISPLAY For device variants with a flow rate range of 0.05...10.5 I/min, the
following values result (as an example):
WARNING -
Flow rate Q Output signal
Danger due to improper operation. [I/min] [I/h] Pulses/second [Hz] | Current [mA]
» The operating personnel must know and have understood the <0.05 <3 _ 4.00
contents of the operating instructions. - ’
» The safety instructions must be followed and the device 0.05 3 71 4.00
used only as intended. 0.1 6 14.2 4.08
> Only adequately trained personnel may operate the plant and 05 30 70.8 4.69
the device.
0.6 36 85.0 4.84
8.1 Operating the system module 1 60 141.7 5.45
The device does not require operation on site. S 300 708.3 11.58
The system module generates a flow proportional pulse or current 10.5 630 1487.5 20.00
signal in the measuring range, and a fixed value if the measuring >10.5 >630 2000 2200
range is exceeded. Tab. 5:  Values for devices with flow range 0.05...10.5 I/min

inted: 10.10.2026
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For device variants with a flow rate range of 0.05...20 I/min, the
following values result (as an example):

For device variants with a flow rate range of 0.3...75 I/min, the fol-
lowing values result (as an example):

Flow rate Q Output signal Flow rate Q Output signal
[I/min] [I/h] Pulses/second [Hz] | Current [mA] [I/min] [I/h] Pulses/second [Hz] | Current [mA]
<0.05 <3 - 4.00 <0.3 <18 - 4.00
0.05 3 3.3 4.00 0.3 18 5.0 4.00
0.1 6 6.7 4.04 1 60 16.7 415
0.5 30 33.3 4.36 5 300 83.3 5.01
0.6 36 40.0 4.44 6 360 100 5.22
1 60 66.7 4.76 10 600 166.7 6.08
5 300 333.3 7.97 50 3000 833.3 14.65
10 600 666.7 11.98 60 3600 1000 16.79
20 1200 1333.3 20.00 75 4500 1250 20.00
>20 >1200 2000 22.00 >75 > 4500 2000 22.00
Tab. 6:  Values for devices with flow range 0.05...20 I/min Tab. 7:  Values for devices with flow range 0.3...75 I/min
d:10.10.2026
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8.2 Display elements LED for indicating the device status
Three LEDs are provided as display elements under the trans- Status State Description
parent cover of the electronic-modules housing. LED I
When the supply voltage is switched on, the device performs a green_|permanently on Supply voltage OK
self test. yellow |permanently on Flow rate < measurement range
All LEDs light up for up to 4 seconds. lower limit
flashes at a rate of | Positive flow (1 — 2)
approx. 1 Hz in measuring range
Green LED: flashes at a rate of | Negative flow (2 — 1)
e The device is ready for use when the self test has completed. approx. 4 Hz in measuring range
The green LED remains lit. flashes at a rate of |Flow exceeds the measuring
approx. 10 Hz range
Red LED: red |permanently on Internal device error or no
e When the pipeline is completely full, the red LED flashes medium in fitting

briefly and then goes off. Tab. 8:  LED for indicating the device status

e No medium in the fitting: red LED is permanently on.

Yellow LED:

¢ [f values are measured that are less than the lower mea-
surement range limit, this LED remains permanently lit. The
LED flashes at higher measured values.

printed: 10.10.2026
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LED yellow 9 MAINTENANCE

A DANGER

Risk of injury due to high pressure in the system or device.

» Before working on the system or device, switch off the pressure
and vent or empty the lines.

Risk of injury from electric shock.

» Before working on the system or device, switch off the power
supply and secure to prevent reactivation.

» Observe any applicable accident prevention regulations and
safety regulations for electrical devices.

A WARNING

Risk of injury if maintenance work is not carried out correctly.

» Maintenance can only be carried out by trained specialist
technicians with the appropriate tools.

» Ensure a controlled restart after maintenance is completed.

LED red

Fig. 13:  Position of the LEDs

9.1 Maintenance and cleaning
When used in accordance with these operating instructions, the
SY02CS system module is maintenance free.

Use water or a solvent suitable for the materials of the fittings
for cleaning. Clean the electronic-modules housing with a damp
cloth.

inted: 10.10.2026
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9.2 Faults Pulse On |flas- |Off | Measurement range
Fault Status LED Cause and rectification frequency hing exceeded
2 KHz or — Reduce the flow rate
green | yellow | red current
No off | Off Off | No operating voltage or signal 22
output operating voltage too low mA
signal/no —s Check the electrical con- No On On Off | Measurements below mea-
display nection and operating pulses/ surement range
voltage current — Increase flow rate
: signal 4
Device damaged mA
_.) Cc.)nta.mt the manufacturer No On On/ On Device damaged
No On On/ Off Pipeline is not completely full pulses/ off s The malfunction cannot
O.UtIOUIt off — Increase system current be rectified
signal or ;
oStput pressure rsTla\naI 4 — Contact the
signal not Air bubbles in system manufacturer
stable — Vent the system No medium in fitting
System pressure or flow — Vent the system

velocity too low. Device

: No flow - - - For cartridge variant: Mea-
registers a measured value

suring element inserted the

only briefly wrong way round in fitting
— Increase system _ or block
pressure / flow velocity Tab. 9:  Faults

For cartridge variant: Mea-
suring element inserted the
wrong way round in fitting
or block
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10 DIMENSIONAL DRAWINGS

10.1 Scale drawing standard unit
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Fig. 14:  Scale drawing standard unit
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10.2 Scale drawing cartridge version
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FLUID CONTROL SYSTEMS

1 ACCESSORIES
NOTE

Property damage due to incorrect parts.
Incorrect accessories and unsuitable spare parts may cause
damage to the device.

> Use only original accessories and original spare parts from
Blrkert.

12 TRANSPORTATION, STORAGE,
DISPOSAL

NOTE

Accessories Order number
Cable, shielded, with circular connector 438680
M12, length 2 m
Cable, shielded, with circular connector 560365
M12, length 5 m
Fitting (VA, with welding connections) for 570839
the cartridge variant
Screws (VA) M4 x 8, set of 4, for mounting 570838
the cartridge variant in the fitting or a block

Tab. 10: Accessories

Damage in transit due to inadequately protected devices.

» Protect the device against moisture and dirt in shock-resis-
tant packaging during transportation.

» Observe permitted storage temperature.

» Seal all unused electrical interfaces using protective caps.
Incorrect storage may damage the device.

» Store the device in a dry and dust-free location.

» Permitted storage temperature: 0 °C...+60 °C.

Environmentally friendly disposal

» Follow national regulations regarding disposal and
the environment.

» Collect electrical and electronic devices separately
and dispose of them as special waste.

Further information at country.burkert.com
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