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1 ABOUT THESE OPERATING INSTRUCTIONS

The operating instructions describe the entire life cycle of the device. Please keep the operating instructions
in a safe place, accessible to all users and any new owners.

The operating instructions contain important safety information.

Failure to comply with these instructions can lead to hazardous situations. Pay attention in particular to
the chapters 3 Basic safety information and 2 Intended use.

» Irrespective of the device version, the operating instructions must be read and understood.

1.1 Symbols used

A DANGER

Warns against an imminent danger.
» Failure to observe this warning results in death or in serious injury.

A WARNING

Warns against a potentially dangerous situation.
» Failure to observe this warning can result in serious injury or even death.

A CAUTION

Warns against a possible risk.
» Failure to observe this warning can result in substantial or minor injuries.

NOTICE
Warns against material damage.

Indicates additional information, advice or important recommendations.

Refers to information contained in these Operating Instructions or in other documents.

» Indicates an instruction to be carried out to avoid a danger, a warning or a possible risk.
— Indicates a procedure to be carried out.
A IEIIFINEE RG] is related to a menu or a menu item.

¥ Indicates the result of a specific instruction.

18 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098

About these operating instructions

FLUID CONTROL SYSTEMS

1.2 Terms and abbreviations

The terms and abbreviations are used in this document to refer to following definitions.

Device Flowmeter Type 8098 FLOWave S

buS Burkert system bus, a communication bus developed by Birkert and based on the
CANopen protocol

HazlLoc Hazardous Locations, are potentially explosive atmospheres.
Refers to a classification system for explosion protection in North America

— For more information on the device via buS, see the "Cabling guide for blS/EDIP" at

— For more information on CANopen which is related to the device, refer to the operating instructions
"CANopen Network configuration" at

— For more information on IO-Link, refer to the website www.io-link.com.

2 INTENDED USE

The flowmeter Type 8098 FLOWave S uses the Surface Acoustic Wave (SAW) measurement principle
and is intended to measure the flow rate of liquids that have all the following characteristics:

- clean liquids

non emulsified liquids (homogeneous liquids)
liquids that are free of air bubbles

liquids that are free of gas bubbles

liquids that are free of solids.

» The device is not intended to measure the flow rate of liquids if gas bubbles are present, whatever the
origin of the bubbles (air intake, cavitation, degassing...).

» Use the device only as intended. Use of the device that does not comply with the instructions could
present risks to people, nearby installations and the environment.

» Properly transport, store, install and operate the device.

» Use the device in compliance with the characteristics and the conditions of commissioning and use
specified in the contractual documents and in the operating instructions.

» Protect the device against electromagnetic interference, ultraviolet rays and, when installed outdoors,
against the effects of climatic conditions.

» Do not use the device without ATEX / IECEXx / HazLoc approval in a potentially explosive atmosphere.

» Only operate a device in perfect working order.
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2.1 Device with ATEX / IECEx approval

A DANGER!

Risk of explosion in the event of improper use of the device in potentially explosive atmospheres.
» Observe the specifications of the ATEX / IECEx-conformity certificate.

» Observe the specifications given in the ATEX / IECEx / HazLoc supplement for Type 8098 FLOWave S.
The supplement is available at .

The ATEX / IECEx approval is only valid if the device is used as described in the ATEX / IECEx / HazLoc
supplement.

If unauthorized changes are made to the device, then the ATEX / IECEx approval becomes invalid.

2.2 Device with HazlL.oc approval

A DANGER!

Risk of explosion in the event of improper use of the device in potentially explosive atmospheres.
» Observe the specifications of the UL Ordinary Location and UL Hazardous Locations approval.

» Observe the specifications given in the ATEX / IECEx / HazLoc supplement for Type 8098 FLOWave S.
The supplement is available at .

The Hazloc approval is only valid if the device is used as described in the ATEX / IECEx / HazLoc
supplement.

If unauthorized changes are made to the device, then the HazLoc approval becomes invalid.
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3 BASIC SAFETY INFORMATION

This safety information does not take into account any contingencies or occurrences that may arise during
installation, use and maintenance of the product.

The operating company is responsible for the respect of the local safety regulations, including staff safety.

JAN

Risk of injury due to electrical voltage.
» Before carrying out work on the system, disconnect the electrical power for all the conductors and isolate it.

» According to UL/EN 61010-1:
Double isolate all devices connected to the flowmeter Type 8098 from the mains and note that these are
limited energy circuits for all circuits connected to the flowmeter Type 8098.

» Observe all applicable accident protection and safety regulations for electrical equipment.

Risk of injury due to high pressure in the installation.

» Before any intervention in the installation, stop the circulation of liquid, cut off the pressure and drain the
pipe.
» Before any intervention in the installation, make sure there is no pressure in the pipe.

» Observe the dependency between the liquid temperature and the liquid pressure for the fitting used.

If switched on for a prolonged time, risk of burns or fire due to hot device surfaces
» Do not touch with bare hands.

» Keep the device away from highly flammable substances and liquids.

Risk of burns due to high liquid temperatures.

» Do not touch with bare hands the parts of the device that are in contact with the liquid.
» Use safety gloves to handle the device.

» Before opening the pipe, stop the circulation of liquid and drain the pipe.

» Before opening the pipe, make sure the pipe is completely empty.

Risk of injury due to the nature of the liquid.

» Respect the prevailing regulations on accident prevention and safety relating to the use of dangerous
liquids.

21254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Basic safety information

FLUID CONTROL SYSTEMS

AN\

General dangerous situations

To avoid injury, observe the following instructions:

» Do not use the device in explosive atmospheres.

» Do not use the device in an environment incompatible with the device materials.

» Only use liquids compatible with the device materials. Find the chemical resistance chart under

» Do not subject the device to mechanical loads.

» Do not make any modifications to the device.

» Prevent any unintentional power supply switch-on.

» Only qualified and skilled staff may carry out installation and maintenance work.

» Ensure a defined or controlled restarting of the process after a power supply interruption.

» Observe the general technical rules.

A CAUTION

Risk of injury due to a heavy device.

A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

NOTICE
Elements or components sensitive to electrostatic discharges.

This device contains electronic components that are sensitive to electrostatic discharges. They may be
damaged if they are touched by an electrostatically charged person or object. In the worst case scenario,
these components are instantly destroyed or disabled as soon as they are activated.

» To minimise or even avoid any damage caused by an electrostatic discharge, take all the precautions
described in standard EN 61340-5-1.

» Also make sure that you do not touch any of the live electrical components.
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4 GENERAL INFORMATION

4.1 Manufacturer's address and international contacts

To contact the manufacturer of the device, use the following address:
Burkert SAS

Rue du Giessen

BP 21

F-67220 TRIEMBACH-AU-VAL

You may also contact your local Birkert sales office.

The addresses of our international sales offices are available on the internet at:

4.2 Warranty conditions

The condition governing the legal warranty is the conforming use of the device in observance of the oper-
ating conditions specified in the Operating Instructions.

4.3 Information on the Internet

You can find the operating instructions and the technical data sheets for Type 8098 at:
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51 Structure

511 Standard-, ATEX- and IECEXx variant

FLUID CONTROL SYSTEMS

Status indicator and seal

Electrical connection

Grounding connection (protective earth)
Transmitter

Seal

Sensor housing

Process connection

Figure 1: Description

51.2 HazLoc variant

Status indicator and seal

—/

Electrical connection

€l Grounding connection (protective earth)
°no Transmitter
Seal
7\ Sensor housing
-
Eﬁm Process connection

Figure 2: Description

51.3 Transmitter variants

Variants:
¢ Without outputs
¢ With 2 outputs that can be configured as analogue or digital outputs

¢ With 1 output that can be configured as analogue or digital output (with 10-Link)

51.4 Unlocking magnetic key

The device is delivered with a magnetic key to unlock the transmitter.

@ it/ ) )

Figure 3: Unlocking magnetic key
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52 Type label lasered

FLUID CONTROL SYSTEMS

2 —— Type: 8098 FLOWave S o> 3
10 —— 5 pole M12 N

burkert

b bus
CAN shield
54y

&Ne —11

N_H
CAN_L

9 —— ID: 00571790 | S/N: 001000

6 — W4ZAL L
U ORI O

F-67220 Triembach E

8 Made in France '....'_,{‘
1 —— Supply: 12...35 V= ; 2,5 W Max
4 —— IP65 | IP67 | NEMA 4X
5 _ Ambient Temp.:-10°...+70°C 28-06 e
CRN 0C21751.5 A =l
3 12 13
Figure 4: Type label flowmeter (example)
1. Operating voltage
2. Type
3. Power consumption
4. Degree of protection
5. Ambient temperature
6. Manufacture code
7. Serial number
8. CE marking
9. Order number

10.Male connector

11.Pin assignment of the M12 male connector)

12.Warning: Before using the device, take into account the technical specifications given in the operating

instructions.

13.Certification

4 —— PN 25bar | Max Flow: 35m¥h
5 _ Medium Temp: -20°C...110°C

1 —— Type: S097 FLOWave Flow Sensor
6 —— WXXXX
R
2 — Pipe: 316L/1.4435 | Housing: 304/1.4301
3 —— DIN 11866 C / Clamp D50.5 DIN 32676 C DN1 1/2"

Figure 5: Type label flow sensor (example)

1. Type

2. Material of the pipe and material of the housing

3. Standard the pipe conforms to, type and standard of the process connection conforms to, DN of the mea-

surement tube
4. Pressure class of the device and maximum flow rate
5. Liquid temperature range

6. Manufacture code
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5.3 Certification markings

Certification markings are either located on the Type label of the device or on separate labels.

54 Marking of the Unique Serial Number (USN)

The USN is marked on the side of the sensor. The USN is built with the order number and the serial number
of the device.

55 Description of the status indicator

As a default setting, the status indicator shows:

¢ Diagnostic status signals according to NAMUR NE 107 (red, orange, yellow and blue)
e Status of diagnostics active or inactive

¢ |dentification in the buS network

If several device status exist simultaneously, the device status with the highest priority is displayed. The
priority is determined by the severity of the deviation from normal operation (red LED = failure, error or mal-
function = highest priority).

Status indicator Colour code |Description Meaning
(for a PLC)
Colour |Red 5 Failure, error, Due to a malfunction of the device or its
malfunction periphery, the measured values can be
incorrect.
Orange 4 Function check Work is being carried out on the device; hormal
operation is therefore temporarily not possible
Yellow 3 Out of The ambient conditions or process conditions
specification for the device are outside the permitted ranges.

Device internal diagnostics point to problems in
the device or with the process properties.

Blue 2 Maintenance The device continues to measure but a function
required is temporarily restricted.

— Do the required maintenance operation.
Green 1 Diagnostics active | No event has been generated. Status changes
are shown in colour.

Messages are listed and possibly transmitted
via any connected fieldbus.

White 0 Diagnostics Device is switched on.

inactive

Status changes are not shown.

Messages are neither listed nor transmitted via
any connected fieldbus.

Status |ON - Device is in oper- |Device is in normal operation.
ating state.
Flashing - Identification Serves as identification of a device in the
rapidly bUS network.

The device was selected using the Burkert
Communicator software.

Table 1: Status indicator, colours and status in accordance with NAMUR NE 107, edition 2006-06-12
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6 TECHNICAL DATA

6.1 Operating conditions
Ambient temperature -10°C...+70°C
Air humidity < 85 %, non condensing
Operating altitude Up to 2000 m above sea level
Operating mode Continuous operation
Device mobility Fixed device
Use Indoor and outdoor (with protection against electromagnetic
interference, ultraviolet rays and weather conditions)
Installation category Category | according to UL/EN 61010-1
Degree of pollution Degree 2 according to UL/EN 61010-1
Degree of protection
according to IEC/EN 60529 IP65/IP67"
according to NEMA250 4x", 2

1) If the device is wired and the transmitter is closed.
Not evaluated by UL.

2) Device with Hazardous Locations Class |, Div 2 approval, which is wired and the transmitter is closed.
Is evaluated by UL.

6.2 Standards and directives

The device complies with the relevant EU harmonisation legislation.

The harmonised standards that have been applied for the conformity assessment procedure are listed in the
current version of the EU Declaration of Conformity-
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6.2.1 Conformity to the Pressure Equipment Directive

— Make sure that the device materials are compatible with the liquid.

— Make sure that the DN and the PN of the device are adapted for the device.

FLUID CONTROL SYSTEMS

The device conforms to Article 4, Paragraph 1 of the Pressure Equipment Directive 2014/68/EU under the

following conditions:

Device used on a pipe (PS = maximum admissible pressure in bar; DN = nominal diameter of the pipe)

Type of liquid Conditions

Fluid group 1, Article 4, Paragraph 1.c.i DN < 25
. . . DN < 32

Fluid group 2,Article 4, Paragraph 1.c.i or PS x DN < 1000
. . . DN < 25

Fluid group 1, Article 4, Paragraph 1.c.ii or PS x DN < 2000

DN < 200
Fluid group 2, Article 4, Paragraph 1.c.ii orPS <10

or PS x DN < 5000

Table 2: Pressure Equipment Directive

6.2.2 UL certification

Devices with UL-certified comply with the following standards:

UL 61010-1
* CAN/CSA-C22.2 n°61010-1

Identification on the device

Certification

G“ us

UL recognized

Measuring
¢ @ us Equipment
EXXXXXX

LISTED

UL listed

Table 3: UL certification
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6.2.3 EHEDG certification

e E| class |

¢ The following versions are EHEDG certified:

Process connections Diameters

Clamp? connections according to ASME BPE 3/8",1/2", 3/4",1",1 1/2", 2"
(DIN 32676 series C)

Clamp connections according to DIN 11864-3 series C 1/2",3/4",1", 1 1/2", 2"

Flange connections according to DIN 11864-2 series C 1/2",3/4",1",1 1/2", 2"

Clamp? connections according to DIN 32676 series B DNO08, DN15 (except variants with a clamp
diameter of 34.0 mm) DN25, DN40, DN50,
DN65, DN80

Clamp? connections according to DIN 32676 series A DNO08, DN15, DN25, DN40, DN50, DN65,
DN80

Clamp connections according to DIN 11864-3 series A, DNO08, DN15, DN25, DN40, DN50

DIN 11864-3 series B
Clamp? connections according to SMS 3017 / ISO 2852 for | DN25, DN40, DN50
pipes according to SMS 3008
Flange connections according to DIN 11864-2 series A, DNO08, DN15, DN25, DN40, DN50, DN65,
DIN 11864-2 series B DN80

Threaded® connections according to DIN 11851 series A DN65, DN80

Table 4: EHEDG certification

— To make sure you use EHEDG-compliant gaskets, refer to the "EHEDG Position Paper" available on the
EHEDG website.

The manufacturer of the device does not supply any gaskets for the process connections.

3) The EHEDG compliance is only valid if used in combination with EHEDG-compliant gaskets from Combifit Interna-
tional B.V.

4) The EHEDG compliance is only valid if used in combination with EHEDG-compliant gaskets from:
Kieselmann GmbH, Germany (ASEPTO-STAR k-flex upgrade gaskets) or
Siersema Komponenten Service (S.K.S.) B.V. (Netherlands SKS gaskets set DIN 11851 EHEDG with EPDM or FKM
inner gasket)
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6.3 Liquid data
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Ambient temperature

°C

70 | | 1 | 1 1 i

60

40

20 Temperatures authorized

for a limited duration

0

-10
20 0 20 40 60 80 100 120 140 °C

Liquid temperature
Figure 6: Dependency between the liquid temperature and the ambient temperature

Liquid temperature  —20 °C...+110 °C, with clamp process connections. Up to 140 °C for maximum
60 minutes for a sterilisation process.
Maximum temperature gradient: 10 °C/s [measured by the sensor integrated in the

device]

The maximum liquid temperature can be restricted by the ambient operating
temperature. Depending on the version of your device, see Figure 6.

Type of liquids

Speed of sound in
the liquid

DNO08, 3/8", 1/2"  1000...2000 m/s

= DN15, = 3/4" 800...2300 m/s

Non-dangerous liquids according to Article 4, Paragraph 1 of Directive 2014/68/EU

Size of the process . Standards the process connections
. Type of process connection PN
connection conform to
DNO08, DN15, DN25 |clamp DIN 11864-3 series B PN25
DIN 32676 series A
DIN 32676 series B
flange DIN 11864-2 series B PN25
DN15, DN25 clamp DIN 11864-3 series A PN25
flange DIN 11864-2 series A PN25
DN25 clamp SMS 3017 / ISO 2852 for pipes PN25
according to SMS 3008
3/8",1/2",3/4",1", |clamp ASME BPE (DIN 32676 series C) PN25
11/2"

30| 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Technical data

FLUID CONTROL SYSTEMS

Size of the process . Standards the process connections
. Type of process connection PN
connection conform to
1/2",3/4",1",11/2" |clamp DIN 11864-3 series C PN25
flange DIN 11864-2 series C PN25
DN40 clamp DIN 11864-3 series B PN16
DIN 32676 series B
DIN 11864-3 series A PN25
DIN 32676 series A
SMS 3017 / ISO 2852 for pipes
according to SMS 3008
flange DIN 11864-2 series B PN16
DIN 11864-2 series A PN25
DN50 clamp DIN 11864-3 series A PN16
DIN 11864-3 series B
DIN 32676 series A
DIN 32676 series B
SMS 3017 / 1SO 2852 for pipes
according to SMS 3008
flange DIN 11864-2 series A PN16
DIN 11864-2 series B
2" clamp ASME BPE (DIN 32676 series C) PN16
DIN 11864-3 series C
flange DIN 11864-2 series C PN16
DN65, DN80 clamp DIN 32676 series A PN10
DIN 32676 series B
flange DIN 11864-2 series A PN10
DIN 11864-2 series B
threaded DIN 11851 series A PN10
ASME 2 1/2", 3" clamp DIN 32676 series C PN10
Table 5: Nominal pressure (PN), depending on the pipe diameter, the type of process connections and the process

connection standard
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6.4 Measurement data

FLUID CONTROL SYSTEMS

In the current section, the term “full scale” refers to full scale of volume flow rate, i.e. the flow rate corre-

sponding to 10 m/s flow velocity.

6.4.1 Volume flow rate

Measurement range

0...1.7 m%/h to 0...200 m®h, depending on the DN
of the sensor

Measurement deviation” ? for a volume flow rate
between 10 % of the full scale and the full scale

+0.4 % of the measured value

Measurement deviation ? for a volume flow rate
between 1 % of the full scale and 10 % of the full
scale

< +0.08 % of the full scale

Repeatability? for a volume flow rate between 10 % of
the full scale and the full scale

+0.2 % of the measured value

Repeatability? for a volume flow rate between 1 % of
the full scale and 10 % of the full scale

+0.04 % of the full scale

Refresh time

Adjustable, see chapter 14.15 Setting the refresh
time.

Table 6: Volume flow rate measurement

" "Measurement bias" as defined in standard JCGM 200:2012.

2 Determined under the following reference conditions: liquid = water, free of gas bubbles and solids;
water and ambient temperatures = 23 °C +£1 °C (73.4 °F +£1.8 °F), device settings with their default values,
short refresh time, while maintaining turbulent or laminar flow, applying the minimum inlet (40xDN) and
minimum outlet (1XDN) straight pipe lengths, appropriate pipe dimensions.

6.4.2 Temperature

Measurement range —20 °C...+140 °C
Measurement deviation" for temperatures up to +1°C

100 °C

Measurement deviation® for temperatures in +1.5 %

100 °C...140 °C

Refresh time 1s

Table 7: Temperature measurement

" "Measurement bias" as defined in standard JCGM 200:2012.

6.4.3 Differentiation factor
Measurement range 0.8..1.3
Resolution 0.00001

Repeatability

+0.5 % of the measured value

Refresh time

Adjustable, see chapter 14.15 Setting the refresh
time.

Table 8:

Differentiation factor measurement (optional feature)
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6.4.4 Acoustic transmission factor

Measurement range 10 %...120 %

Resolution 0.01 %

Repeatability +2 % of the measured value

Adjustable, see chapter 14.15 Setting the refresh
time.

Refresh time

Table 9: Acoustic transmission factor measurement (optional feature)

6.4.5 Density

0.78...1.3 g/cm?®

+2 % of the measured value

Measurement range

Measurement deviation "

Repeatability +1 % of the measured value

Refresh time Adjustable, see chapter 14.15 Setting the refresh

time.

Table 10: Density measurement (optional feature)

" Determined under the following reference conditions: liquid free of gas bubbles and solids; medium and
ambient temperatures = 23 °C =1 °C (73.4 °F +1.8 °F), device settings with their default values, refresh
time short.

6.4.6 Mass flow rate

0...1360 kg/h to 0...260000 kg/h, depending on
the DN of the sensor
+2.4 % of the measured value

Measurement range

Measurement deviation” 2 for a mass flow rate
between 10 % of the full scale and the full scale of
volume flow rate

Measurement deviation" 2 for a mass flow rate

+ (2 % of the measured value + 0.08 % of full

MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

between 10 % of the full scale and the full scale

scale)

Repeatability? for mass flow rate between 10 % of the
full scale and the full scale

+1.2 % of the measured value

Repeatability? for mass flow rate between 1 % of the
full scale and 10 % of the full scale

+ (1 % of the measured value + 0.04 % of full
scale)

Refresh time

Adjustable, see chapter 14.15 Setting the refresh
time.

Table 11: Mass flow rate measurement (optional feature)

Y "Measurement bias" as defined in standard JCGM 200:2012.

2 Determined under the following reference conditions: liquid = water, free of gas bubbles and solids;
water and ambient temperatures = 23 °C +1 °C (73.4 °F +£1.8 °F), device settings with their default values,
short refresh time, while maintaining turbulent or laminar flow, applying the minimum inlet (40xDN) and
minimum outlet (1xDN) straight pipe lengths, appropriate pipe dimensions.
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6.5 Electrical data

6.5.1 Electrical data without communication (only buS service)

Ambient temperature °C

Voltage not allowed "

Temperature authorized for a limited duration
80

70 Supply voltage V DC
60 |
50+
40 t
30 t

20 |

al 1 1 1 1 1 1 1

20 40 60 80 100 120 140 160 . .
_10l Liquid temperature °C

" Only for products with measure board index lower than G (meaning approximatively manufac-
tured before 2019).

Figure 7: Minimum supply voltage depending on the ambient temperature and the liquid temperature

Connections
without outputs
with outputs (2x AO/DO)

Operating voltage

Current consumption
Power consumption
Polarity reversal

Outputs (variant)
Analog output

Circular plug-in connector
M12 x 1, 5-pin, A coded
M12 x 1, 8-pin, A coded

12..35V DC

The minimum supply voltage depends on the liquid temperature and the ambient
operating temperature: depending on the variant of the device, see Figure 7
Filtered and regulated

Safety Extra-Low Voltage (SELV), Protective Extra Low Voltage (PELV)

Limited Power Source (LPS) according to standards UL/EN 60950-1 or through
a limited-energy circuit according to standards UL/EN 61010-1

<1A

< 2.5 W without any power consumption of outputs
Protected

Configurable as digital output or analogue output

4...20 mA current

3.6 mA or 22 mA to indicate an error

Uncertainty: £0.04 mA

Resolution: 0.8 pA

Open loop detection (diagnostics software function)

Sink or source mode

Galvanically isolated, passive

Protected against polarity reversal

Maximum loop impedance 1300 Q at 35 V DC, 1000 Q at 30 V DC, 700 Q at
24V DC,450Q at 18 V DC

34254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Technical data

FLUID CONTROL SYSTEMS

Digital output Transistor
NPN or PNP mode
Mode: pulse on/off, threshold, frequency (configurable)
0...2000 Hz, 5...35 V DC, < 700 mA
Galvanically isolated, passive
Overload information (diagnostics software function)
Protected against overloads and polarity reversals

Communication interface Connection to PC via USB-bUS interface (see accessories)
The bUS connection of the variant with outputs is only for connection
to the Burkert Communicator for configuration and software updating
of the device. Due to the lack of CAN shielding, conventional biuS/
CANopen communication is not recommended.

Communication software Birkert Communicator

6.5.2 Electrical data, 10-Link

Ambient temperature °C Temperature authorized for a limited duration
70 | Supply voltage V DC
60 |
50 |
40t
30}
20 |
10°F
-20 ol 20 40 60 80 100 120 140 160 quuld temperature OC
-20
Figure 8: Minimum supply voltage depending on the ambient temperature and the liquid temperature
Protection class lll as per DIN EN 61140 (VDE 0140-1)
Connection Circular plug-in connector M12 x 1, 5-pin, port class A A coded
Operating voltage 12..35V ==
Power consumption
without output <25W
Output Configurable as digital output or analogue output
Analog output 4...20 mA current

3.6 mA or 22 mA to indicate an error

Uncertainty: +0.04 mA

Resolution: 0.8 pA

Open loop detection (diagnostics software function)

Source mode

Protected against polarity reversal

Maximum loop impedance 1300 Q at 35 V DC, 1000 Q at 30 V DC,
700 Qat24 VDC, 450 Q at 18 V DC
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Communication interface
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Transistor

PNP mode

Mode: pulse on/off, threshold, frequency (configurable)
0...10000 Hz, 5...35 V DC, < 700 mA

Overload information (diagnostics software function)
Protected against overloads and polarity reversals

Connection via I0-Link V1.1.3 master interface

6.5.3 Electrical data, buS

Ambient temperature °C

80

Temperature authorized for a limited duration

o]

60 |

50

40}

30 |

20 |

10°F

Supply voltage V DC

=20

20 40 60 80 100 120 140 160 . .
™ Liquid temperature °C

Figure 9: Minimum supply voltage depending on the ambient temperature and the liquid temperature

Protection class

Connection
without outputs
with 1 output (1x AO/DO)
with 2 outputs (2x AO/DO)

[l as per DIN EN 61140 (VDE 0140-1)

Circular plug-in connector
M12 x 1, 5-pin, A coded
M12 x 1, 5-pin, A coded
M12 x 1, 8-pin, A coded

Operating voltage 12..35V =—=
Power consumption <25W
6.6 Mechanical data

Dimensions and weight
Materials
Transmitter housing"
Sensor body

M12 male connector

Blind plug

Seals
Sensor/transmitter

Transmitter/status indicator
Sensor measurement tube?

Line connections?

see data sheet

Stainless steel 304 / 1.4301, outer surface finish Ra < 1.6 pm

Stainless steel 304 / 1.4301, outer surface finish Ra < 1.6 pm
Stainless steel 316L / 1.4435, outer surface finish Ra < 1.6 pm

Stainless steel
Stainless steel

Silicone
EPDM

Stainless steel 316L / DIN 1.4435 with low delta-ferrite rate
Stainless steel 316L / DIN 1.4435 with low delta-ferrite rate
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Surface finish
according to ISO 4288

Measurement tube

inner surface Ra < 0.8 um (30 pin) or Ra < 0.4 pm (15 pin) electro-polished
outer surface Ra < 1.6 pm (excluding welding seams)
Sensor body Ra < 1.6 pm (excluding welding seams)

1) The housing may have slight machining marks due to the manufacturing process. These marks do not affect the
operation of the device and are not a manufacturing defect.

2) In contact with the liquid

6.7 Communication

6.7.1 10-Link

Port Class A
IO-Link spezification V1.1.3
Supply via 10-Link
SIO mode No

IODD file see internet
VendorID 0x0078, 120
DevicelD see |ODD file
ProductID 8098 FLOWave S
Transmission speed COMS3 (230.4 kbit/s)
PD Input Bits 219

PD Output Bits 8
M-sequence Cap. 0x0D

Min. cycle time 5ms

Data Storage Yes

Max. cable length 20m
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7 INSTALLATION IN THE PIPE

7.1 Safety instructions

A DANGER

Risk of injury due to electrical voltage.
» Before carrying out work on the system, disconnect the electrical power for all the conductors and isolate it.

» According to UL/EN 61010-1:
Double isolate all devices connected to the flowmeter Type 8098 from the mains and note that these are
limited energy circuits for all circuits connected to the flowmeter Type 8098.

» Observe all applicable accident protection and safety regulations for electrical equipment.

» Observe all applicable accident protection and safety regulations for electrical equipment.

Risk of injury due to high pressure in the installation.

» Before any intervention in the installation, stop the circulation of liquid, cut off the pressure and drain the
pipe.
» Before any intervention in the installation, make sure there is no pressure in the pipe.

» Observe the dependency between the liquid temperature and the liquid pressure for the fitting used.

If switched on for a prolonged time, risk of burns or fire due to hot device surfaces
» Do not touch with bare hands.

» Keep the device away from highly flammable substances and liquids.

Risk of burns due to high liquid temperatures.

» Do not touch with bare hands the parts of the device that are in contact with the liquid.
» Use safety gloves to handle the device.

» Before opening the pipe, stop the circulation of liquid and drain the pipe.

» Before opening the pipe, make sure the pipe is completely empty.

Risk of injury due to the nature of the liquid.

» Respect the prevailing regulations on accident prevention and safety relating to the use of dangerous
liquids.

A WARNING

Risk of injury due to non-conforming installation.

» The electrical and liquid installations must only be carried out by qualified and authorized personnel with
the appropriate tools.

Risk of injury due to unintentional switch-on of the power supply or uncontrolled restart of the
installation.

» Take appropriate measures to avoid unintentional activation of the installation.

» Guarantee a set or controlled process restart after carrying out any device intervention.
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A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

NOTICE
The device will be damaged if you use a tool to turn the transmitter.

» Do not use a tool to turn the transmitter.

NOTICE
Risk of failure or risk of accelerated ageing of electrical components.

» Observe the dependence between liquid temperature and ambient temperature.

7.2 Preparing the device before installation into the pipeline

The device is delivered as described in chapter 5.1 Structure.

Before installing the device into the pipeline, you may change the position of the transmitter on the sensor.
Refer to chapter 7.2.1 Changing the position of the transmitter on the sensor.
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7.21 Changing the position of the transmitter on the sensor

These instructions are valid for all the versions of the device.

The transmitter can have four positions on the Type S097 flow sensor. See Figure 10.

Figure 10: Possible positions of the transmitter

For safety reasons and to comply with standard
UL 61010-1, the transmitter and the flow sensor are
locked.

The transmitter is locked i .
© transmitier s focke Magnetic key — Put the magnetic key on the " =% mark related to

the transmitter.

0N
— While the magnetic key is on the " =" mark,
turn the transmitter by hand only from the locked
The transmitter is unlocked position to the unlocked position.

— Hold the flow sensor with one hand and, with
the other hand, turn the transmitter by about
20 degrees counterclockwise.

- A Lift the transmitter carefully because a cable
connects the transmitter to the flow sensor.

— If the seal is damaged, replace it. Apply a layer of
lithium soap grease to the new seal before you
put it in place.

— If the seal is not located in the groove, put it back
in the groove.
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— Turn the transmitter to the desired position.

- A Make sure the cable stays inside the trans-
mitter and is not crushed (fold in a Z-shape).

— Turn the transmitter by about 20 degrees
counterclockwise.

— Place the transmitter on the flow sensor.

I_ .

— Screw the transmitter clockwise on the flow
sensor until the transmitter is parallel or perpen-
dicular to the axis of the pipeline.

I_ .
7.3 Recommendations for the installation into the pipeline

— Protect the device against electromagnetic interference, ultraviolet rays and, when installed outdoors, the
effects of climatic conditions.

— Make sure the DN of the measurement tube is suited to the flow velocity: refer to the data sheet of the
device, available at country.burkert.com.

— Choose a location with enough free space to put the magnetic key against the symbol the on the device.

— For heavy devices or long pipelines, support the device and pipelines.

— Transport and install a heavy device with the help of another person and appropriate tool.

— If the temperature of the liquid is subject to fluctuations, ensure that the device can expand.

— Install the device upstream a valve or any equipment that changes the diameter or the direction of the
pipeline.

41254


https://country.burkert.com

MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Installation in the pipe

FLUID CONTROL SYSTEMS

— Install the device upstream of a valve or any other equipment that changes the diameter or direction of
the pipe.

If the device cannot be installed upstream of a valve or other equipment: observe the minimum inlet
distances and minimum outlet distances.

Upstream and downstream straight distances:

e L e
|:> > —J >

—>
40 x DN 1 x DN 50 x DN 1x DN

o)
i Control valve 2 x 90° elbow joint
=) o o
e L
Flow direction =

Recommended:

=
= 60 x DN 1 xDN 40 x DN 1 x DN
2 x 90° elbow joint, 3 dimensional 90° elbow joint or T piece
Figure 11: Upstream and downstream straight distances for special pipe designs (example for a horizontal
installation)

— Install the device into either horizontal, oblique or vertical pipelines. But an installation in a vertical
pipeline will be better to prevent air or gas bubbles inside the measurement area.

Recommended: Not recommended:

mNX

—
O

0.0 690 0 0%
oo
[2) o00 00000

Flow direction
=)

Figure 12: Installation recommendation to avoid air and gas bubbles

— For proper operation always ensure a totally filled measurement tube.
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— To allow proper self-draining and to respect the 3A and EHEDG requirements, install the device into a

pipe with a minimum angle against the horizontal. See Table 12.

Type of process connection | Standards the process connections conform to Al a!galnst o
horizontal
DIN 32676 series A DN15 to DN50:
. minimum 5°
clamp DIN 11864-3 series A DN8 and DN65 1o
SMS 3017 / 1SO 2852 for pipes according to DN100:
SMS 3008 minimum 3°
DN15 to DN50:
minimum 5°
flange DIN 11864-2 series A DN8 and DNG65 to
DN100:
minimum 3°
ASME BPE (DIN 32676 series C)
DIN 32676 series B
clamp minimum 3°
DIN 11864-3 series B
DIN 11864-3 series C
DIN 11864-2 series B
flange minimum 3°
DIN 11864-2 series C
threaded DIN 11851 series A minimum 3°
Table 12: Minimum angle against the horizontal for proper self-draining

— If the pipe is fitted with a thermal insulation, do not thermally insulate the measurement tube of the
device to make sure that the temperature in the device is less than 70°. Refer to Figure 13 and, for the
minimum supply voltage, to chapter 8.3.

No pipe insulation

Pipe insulation

Figure 13: Thermal insulation of the pipe

43254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Installation in the pipe

FLUID CONTROL SYSTEMS

— To make sure the internal temperature of the transmitter does not exceed the authorized maximum value,

install the device as recommended in Figure 14.

Not recommended Recommended® Recommended®

3) These orientations are valid for all the positions of the transmitter on the Type S097
flow sensor. Refer to Figure 10: Possible positions of the transmitter

Figure 14: Orientation of a device to avoid effects of high liquid temperatures

7.4 Installing the device into the pipe

A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

7.41 Before installing the device into the pipe

— Prepare the device as described in chapter 7.2.

— Follow the recommendations given in chapter 7.3.
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7.4.2 Installing a device with clamp connections

The manufacturer of the device does not supply any gaskets for the process connections.

— If the installation must be EHEDG-compliant and the device is fitted with clamp connections according
to ASME BPE (DIN 32676 series C), DIN 32676 series A, DIN 32676 series B or SMS 3017 / ISO 2852 for
pipes according to SMS 3008, then use EHEDG-compliant gaskets from Combifit International B.V.

— To make sure you use EHEDG-compliant gaskets, refer to the "EHEDG Position Paper" available on the
EHEDG website.

— The clamp connections according to DIN 11864-3 series A, B and C are hygienic connections. You can
use any gaskets that are adapted to the process.

— Make sure that the gaskets on the clamp connections are in good condition.
— Place gaskets adapted to the process (temperature, liquid type) in the grooves of the clamp connections.

— Attach the clamp connections to the pipe with clamp collars. Make sure that tightening the clamp collar
does not create bulges at the gaskets.

7.4.3 Installing a device with flange connections

— The flange connections according to DIN 11864-2 series A, B and C are hygienic connections. You can
use any gaskets that are adapted to the process.

— Make sure the gaskets on the flange connections are in good condition.

— Place gaskets adapted to the process (temperature, liquid type) in the flange connections.

— Use bolts with dimensions as given in the relevant flange standard and adapted to the process.

— Tighten the bolts to a torque as given in the relevant flange standard to fix the fitting to the pipe.
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7.4.4 Installing a device with threaded connections according to DIN
11851 series A.

Required connection parts according to DIN 11851 and corresponding DN:

¢ 2 weld liners

e 2 gaskets

® 2 nuts

For EHEDG conformity and threaded connections according to DIN 11851 Series A for pipes to DIN 11850:

— Only use EHEDG-compliant gaskets:
ASEPTO-STAR K-flex Upgrade gaskets from Kieselmann GmbH, Germany
or
S.K.S. gasket set DIN 11851 EHEDG with EPDM or FKM inner gasket from Siersema Komponenten
Service (S.K.S.) B.V., Netherlands

Installation:
} Gasket
Sl Weld liner
of° Nut
N\
Pipe
Threaded connection
Figure 15: Installing with threaded connection

— Ensure that the gaskets are in good condition.
— Slide the nuts onto the pipes and weld the weld liners to the pipes.

— Place the gaskets adapted to the process (temperature, liquid type) between the threaded connection
and the weld liner.

— Use the nuts to fix the weld liner to the threaded connections according to the standard
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8 ELECTRICAL INSTALLATION

8.1 Safety instructions

A DANGER

Risk of injury due to electrical voltage.
» Before carrying out work on the system, disconnect the electrical power for all the conductors and isolate it.

» According to UL/EN 61010-1:
Double isolate all devices connected to the flowmeter Type 8098 from the mains and note that these are
limited energy circuits for all circuits connected to the flowmeter Type 8098.

» Observe all applicable accident protection and safety regulations for electrical equipment.

Risk of injury due to high pressure in the installation.
» Before any intervention in the installation, stop the circulation of liquid, cut off the pressure and drain the pipe.
» Before any intervention in the installation, make sure there is no pressure in the pipe.

» Observe the dependency between the liquid temperature and the liquid pressure for the fitting used.

If switched on for a prolonged time, risk of burns or fire due to hot device surfaces.
» Do not touch with bare hands.

» Keep the device away from highly flammable substances and liquids.

Risk of burns due to high liquid temperatures.

» Do not touch with bare hands the parts of the device that are in contact with the liquid.
» Use safety gloves to handle the device.

» Before opening the pipe, stop the circulation of liquid and drain the pipe.

» Before opening the pipe, make sure the pipe is completely empty.

Risk of injury due to the nature of the liquid.

» Respect the prevailing regulations on accident prevention and safety relating to the use of dangerous
liquids.

A WARNING

Risk of injury due to non-conforming installation.

» The electrical and liquid installations must only be carried out by qualified and authorized personnel with
the appropriate tools.

» Fit a circuit breaker or a switch to the electrical installation of the building in which the device is installed.
» Install the circuit breaker or the switch in an easily accessible place.

» |ldentify the circuit breaker or the switch as the disconnecting component for the electrical power supply
to the device.

» Install overload devices that are appropriate for electrical installation.
» Observe standard NF C 15-100 / IEC 60364.
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A WARNING

Risk of injury due to unintentional switch on of the power supply or uncontrolled restart of the
installation.

» Take appropriate measures to avoid unintentional activation of the installation.

» Guarantee a set or controlled process restart after carrying out any intervention on the device.

A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

NOTICE
The device will be damaged if you use a tool to turn the transmitter.

» Do not use a tool to turn the transmitter.

@ — Use a high quality electrical power supply, filtered and regulated.

— Do not install the cables near high voltage or high frequency cables; if this cannot be avoided,
observe a minimum distance of 30 cm.

8.2 Additional documentation

For more information on the device via biS, see the "Cabling guide for buUS/EDIP" at

For more information on CANopen which is related to the device, refer to the operating instructions
"CANopen Network configuration" at
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8.3 Connecting the device to a power supply

The device is wired in the factory to be easily energized through the M12 male connector.

— Variant without outputs: connect the device to a 12...35 V DC power supply through the 5-pin M12 male
connector; Refer to chapter 8.4.

— Variant with outputs: connect the device to a 12...35 V DC power supply through the 8-pin M12 male
connector; Refer to chapter 8.5.

— Tighten the plug with a maximum tightening torque of 2 Nm.

The minimum voltage to be supplied depends on the liquid temperature and on the ambient operating tem-
perature: see Figure 16.

Voltage not allowed "
Ambient temperature °C Temperature authorized for a limited duration

80

70 Supply voltage V DC
60+

50

40 t

30+

20 |

10°F

-20 ol 20 40 60 80 100 120 140 160 quuld temperature OC
=20
" Only for products with measure board index lower than G (meaning approximatively manufac-
tured before 2019).

Figure 16: Minimum supply voltage depending on the ambient temperature and the liquid temperature
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8.4 Connecting the device without outputs to a busS /
CANopen network

— For a correct operation of the device, use a 5-pin M12 female connector in stainless steel with shield
connection.

The bUS cable that is available from Birkert has an external diameter of 8.2 mm.
— Make sure that the bUS cable passes through the 5-pin M12 female connector.

—> Observe the specifications for the cable and conductors, that are given by the manufacturer of the 5-pin
female connector.

The 5-pin M12 male connector (A-coding) is used to connect the device:
*To a12...35 V DC power supply and/or
¢ To the biS / CANopen network.

— If the device is connected to a buS network or to a CANopen network and at one end of the biS network
or or of the CANopen network, either install a one or two 120 Q termination resistors in the line or activate
the device internal termination resistor: see chapter 11.6.3. The biS or CANopen line must be adapted to
reached 60 Q.

— Tighten the plug with a maximum tightening torque of 2 Nm.

The internal termination resistor is no more available after 12/2022.

¢ Pin 1: CAN shield

A s |*Pin2:12..35VDC
* Pin 3: GND

° * Pin 4: CAN_H

1 2 |ePin5: CAN_L

Figure 17: Pin assignment of the 5-pin M12 male connector

50 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Electrical installation

FLUID CONTROL SYSTEMS

8.5 Connecting the device with outputs to a buS/
CANopen network

8.5.1 Connecting output AO/DO

— For a correct operation of the device, use a 8-pin M12 female connector in stainless steel with shield
connection.

— Observe the specifications for the cable and conductors, that are given by the manufacturer.

The 8-pin M12 male connector (A-coding) is used to connect the device:
*To a12...35 V DC power supply and/or

¢ To the biS/CANopen network (for service purposes only)

® Reading the outputs

— If the device is connected to a biS network or to a CANopen network and at one end of the biS network
or of the CANopen network, either install a one or two 120 Q termination resistors in the line or activate
the device internal termination resistor: see chapter 11.6.3. The biS or CANopen line must be adapted to
reached 60 Q.

— Tighten the plug with a maximum tightening torque of 2 Nm.

The internal termination resistor is no more available after 12/2022.

Pin assignment Designation in Burkert Communicator
(designation on the device)
Pin 1: +24 V DC (12...35 V DC)
Pin 2: GND
Pin 3: CAN_L
° Pin 4: CAN_H
6 * [Pin5: 1AO/DO - 1AO/DO
7 3 Pin 6: 1AO/DO + (1AO/DO type
8 Analog
2 Digital
1 Disabled*)
Pin 7: 2A0/DO - 2A0/DO
Pin 8: 2A0/DO + (2A0/DO type
Analog
Digital
Disabled®)

Figure 18: Pin assignment of the 8-pin M12 male connector

* Depending on configuration.

The blS connection of the variant with outputs ("biS service") is only for connection to the Birkert
Communicator for configuration and software updating of the device. Due to the lack of CAN
shielding, conventional biiS/CANopen communication is not recommended.
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8.5.2 Connecting output 1AO/DO

ATTENTION!

Danger of short circuit if output 1AO/DO is incorrectly configured.

» Before connecting output 1AO/DO, configure the output with the Blirkert Communicator as an analogue
output or digital output. (Observe the notes in the operating instructions, chapter 17.2).

Output 1AO0/DO:

Output as analogue output

(as sink or source)

Pin 5 Pin 6
| | |
+ - - [+
12...35V DC
4...20 mA input at Supply voltage

external instrument

(example of connection in sourcing mode)

Output as digital output
(as NPN or PNP)

Pin 5 Pin 6
| | |
— T+ T =
12..35V DG
Supply voltage Load connected

(example of connection as NPN mode)

8.5.3 Connecting output 2A0/DO

ATTENTION!

Danger of short circuit if output 2A0/DO is incorrectly configured.

» Before connecting output 2A0/DO, configure the output with the Birkert Communicator as an analogue
output or digital output. (Observe the notes in the operating instructions, chapter 17.2).

Output 2A0/DO:

Output as analogue output

(as sink or source)

Pin 7 Pin 8
| |
T+ g
12...35 VDG
Supply voltage 4...20 mA input at

external instrument

(example of connection in sinking mode)

Output as digital output
(as NPN or PNP)

Pin7 Pin 8
I |
+ | = - |+
12...35 V DC
Load connected Supply voltage

(example of connection in PNP mode)
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8.6

— For a correct operation of the device, use a 5-pin M12 female connector in stainless steel with shield
connection.

Connecting the device to I0-Link, port class A

— Observe the specifications for the cable and conductors, that are given by the manufacturer of the 5-pin
female connector.

The 5-pin M12 male connector (A-coding) is used to connect the device:
*To a12...35 V DC power supply and/or

¢ To the IO-Link network

¢ Reading the output

— If the device is connected to a bliS network or to a CANopen network and at one end of the biuS network
or of the CANopen network, either install a one or two 120 Q termination resistors in the line. The bUS or
CANopen line must be adapted to reached 60 Q.

— Tighten the plug with a maximum tightening torque of 2 Nm.

Pin Designation Assignment
4 3 1 L+ 24V DC Supply
5 2 AO/DO AO/DO Analogue output/digital output
3 L- 0V (GND) Supply
1 2
4 c/Q IO-Link Communication
5 N.C. N.C. Not connected
Figure 19: Pin assignment
8.6.1 Connecting output AO/DO
Output AO/DO:
Output as analogue output Pin 2 L (GND)
(source) | | !
+ -_—

4...20 mA input at
external instrument

Output as digital output Pin 2 L- (GND)
(PNP) | '

Load connected
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— For a proper function of device always connect the yellow/green conductor to the grounding connection

on the outer surface of the transmitter housing (see Figure 20).
— Use a ring cable lug for M4 screw.
— Tighten the M4 screw to a torque between 1.8...2 Nm (1.3...1.4 ftIbf).

Grounding connection (protective earth)

Transmitter

Figure 20: Grounding connection
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The device settings can be made using the Burkert Communicator software, which must be installed on a PC.

9.1 Safety instructions

A WARNING

Risk of injury due to non-conforming adjustment.

FLUID CONTROL SYSTEMS

Non-conforming adjustment could lead to injury and damage the device and its surroundings.

» The operators in charge of adjustment must have read and understood the contents of the operating

instructions.

» In particular, observe the safety recommendations and intended use.
» The device/installation must only be adjusted by suitably trained staff.

9.2 Preparing the Burkert Communicator software

9.2.1 Connecting buS device with Burkert Communicator

Required components (see Zubehdr):

e Communications software: Blrkert Communicator for PC

¢ USB-bUS interface
* biS adapter cable

bUS stick with

resistor (switchable)

bUS adapter cable

bUS connection cable
(M12 socket/mini-USB/round socket)

Power
adapter

Figure 21: USB-blS-Interface and biS adapter cable

— Establish connection to PC with USB-bUS interface and biS adapter cable.

— Start the Blrkert Communicator software.

— Click on in the Blrkert Communicator software.

— Select [JIEESIEE.

— Select the port [Ei{ELEEEIES,

— Click on and wait until the device symbol appears in the list of devices.

— Implementing settings.
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Available login user levels

The following 4 login user levels are available to operate or adjust the device:

¢ the basic user level, which is the level with the least functions,
e the user level,

¢ the [IEENE] user level (default),

e the user level.

By default, the device adjustment is not protected by passwords.

Table 13 shows the symbol displayed in the information bar, depending on the user level that is active on
the device, and what can be done with each type of user level.

ymbo ser leve escription
Symbol” | User level D ipti
* No password is required.
No symbol | Basic user |°® The menu items with the symbol ﬁ enable read-only access.
¢ Not all the menu items that are available with a higher user level are
displayed.
¢ Password required, if the password protection is active. Default password is
005678.
Advanced
m MF ® The menu items with the symbol ﬁ enable read-only access.
¢ Not all the menu items that are available with a higher user level are
displayed.
e Password required, if the password protection is active. Default password is
001946.
Installe ¢ This level is active by default (and by default, password protection is
switched off).
¢ All the available menu items can be adjusted.
¢ Password required, if the password protection is active.
D

¢ Only for Burkert service.

Table 13:

Possible login user levels

1) Displayed in the information bar, only if the adjustment is protected through passwords.

— If you have forgotten your passwords, you can restore the default passwords with the Type 8920 Burkert
Communicator software. Refer to the related Operating Instructions.

9.4

Default settings

You can find the default settings of the device in the CANopen supplement for the Type 8098 at

— Before making any changes to the settings, use the Birkert Communicator software to print a pdf file
with all the default settings of the device.
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10 COMMISSIONING

A WARNING

Risk of injury due to non-conforming commissioning.
Non-conforming commissioning could lead to injuries and damage the device and its surroundings.

» Before commissioning, make sure that the staff in charge have read and fully understood the contents
of the operating instructions.

» In particular, observe the safety recommendations and intended use.

» The device and the installation must only be commissioned by suitably trained staff.

10.1 Commissioning procedure

10.1.1 Prerequisites

¥ The device is installed in the pipe.
¥ The device is electrically installed and earthed.

* The electrical installation of the device is performed. The device is correctly connected to the functional
earth.

e [f your liquid is not water, then make sure that the optional features differentiation factor measurement and
acoustic transmission factor measurement are activated.

— Switch on the operating voltage.
— Connect the device to the Blrkert Communicator or IO-Link interface tool.

— Before making any changes to the settings, use the Blrkert Communicator software or |IO-Link interface
tool to print a pdf file with all the default settings of the device.

— If the liquid is not water, check the following values with the Birkert Communicator or the or 10-Link
interface tool to see if an accurate measurement of the flow rate is possible:

- ISR ENR R REEE)] > 20 % +5 %
- [B]§ (differentiation factor): in the range 0.8...1.2

Menu with the Biirkert Communicator: - IRt JOUtput valuesEEEEE =
Menu with 10-Link interface tool: Process Data Menu --- - » [010i{o]U | AVE1[U[}

10.1.2 Commissioning for measuring the flow rate or for filling
containers

— Set the R EIEELR)] for the liquid:

- If the liquid is water or the liquid has a kinematic viscosity between 0.5...2 mm?/s, set the mode.
Refer to chapter 14.14.

- If the liquid is not water or has a kinematic viscosity outside the range 0.5...2 mm?/s, set the mode
that is adapted to the liquid properties and process conditions. Refer to chapter 14.14.

— Make sure that the FEIERIRINE is set to EJilii. Refer to chapter 14.15.
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— To monitor the volume flow rate, set the parameter of the volume flow rate:
- To measure a stable volume flow rate or to conduct a teach-in procedure depending on the volume

flow rate [ ImllS AL A G L:: set the damping of the volume flow rate to [JIelty- Refer to chapter
14.4.2 or 14.4.3.

- To fill containers in a time scale typically = 30 s: set an appropriate damping of the volume flow rate.
Refer to chapter 14.4.2,14.4.3 or 14.4.4.

- To fill a container in a time scale typically < 30 s or for to conduct a | EE EN AL [ set the
damping to \[iE. Refer to chapter 14.4.2 or 14.4.3.

— To monitor the mass flow rate, set the parameter of the mass flow rate:

- To measure a stable mass flow rate or to conduct a teach-in procedure depending on the mass flow

rate [l AL R CLE: set the damping of the mass flow rate to [JIelty- Refer to chapter

14.5.2 or 14.5.3. Set the parameter of the density to [l Refer to chapter 14.8.4.

- To fill containers in a time scale typically = 30 s: set an appropriate damping of the mass flow rate.
Refer to chapter 14.5.2 or 14.5.3. Set the parameter of the density to [[§ls. Refer to
chapter 14.8.4.

- To fill containers on a time scale typically < 30 s or to conduct a [l imh) AlEes, set the parameter
of mass flow rate to [{Sfifs. Refer to chapter 14.5.2 or 14.5.3. Set the parameter of
the density to [[IjIs. Refer to chapter 14.8.4.

— To monitor the volume flow rate, make sure that the | Vg l=R{le\\AeVigfe]jj function is active and set the

value. Refer to chapter 14.4.9 or 14.4.10.

— To monitor the mass flow rate, make sure that the |\(EE=Ri VYAV &6} function is active and set the
value. Refer to chapter 14.5.9 or 14.5.10.

— To monitor the mass flow rate, calibrate [BI3g18] by either using a teach-in procedure, either setting
offset and slope of density. Refer to chapter 16.20.

— Set the parameter [§ETeate). Refer to chapter 16.7 The K factor applies to both process values volume
flow rate and mass flow rate.

— There can be negative flows at the start or end of a batching step. By default, the counting directions of
the volume and mass totalizers and of the pulse outputs are set to and will not take back-
wards flows into account. If necessary, depending on the rest of the batching system, set the counting
directions to RN ateLs. Refer to chapter 14.9.2 for volume totalizer, refer to chapter 17.5.4 for
pulse output, refer to chapter 14.10.2 for mass totalizer.

— Check the correct behaviour of the device by using the menu Simulation.

— Use the Burkert Communicator function "Print all parameters to PDF" to make a PDF report for the new
settings.

— Select the process values that you want to save and export the selected data under the format
(*.edipdb). Refer to the Type 8920 Operating Instruction.

Make sure that the [Tj&s]jj function is active and set the value.

— Set the parameter [GETGEY.

— Check the correct behaviour of the device with the SIIQIIENLN function.

— Use the Burkert Communicator function "Print all parameters to PDF" to make a PDF report for the new
settings.

— To obtain a reference state of the process values at commissioning:
Select and record process values in the data logger. Export selected data in format (*.edipdb). See oper-
ating instructions for type 8920.
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Maintenance)

Figure 22: Menu

10.1.3 Commissioning for detecting a change of liquid in the pipe

— Adjust the of the acoustic transmission factor depending on the application.
— Adjust the of the differentiation factor depending on the application.

— Check the correct behaviour of the device with the SIIQITENLIY function.

— Print a PDF file of the new settings of the device using the Birkert Communicator.

— To obtain a reference state of the process values at commissioning:
Select and record process values in the data logger. Export selected data in format (*.edipdb). See oper-

ating instructions for type 8920.
Maintenance
Simulation

Figure 23: Menu

10.1.4 Commissioning for detecting bubbles in the pipe

— Adjust the of the acoustic transmission factor depending on the application.
— Check the correct behaviour of the device with the function.
— Print a PDF file of the new settings of the device using the Birkert Communicator.

— To obtain a reference state of the process values at commissioning:
Select and record process values in the data logger. Export selected data in format (*.edipdb). See oper-

ating instructions for type 8920.
Maintenance)
Simulation|

Figure 24: Menu

59 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Commissioning

FLUID CONTROL SYSTEMS

10.2 I0-Link Communication

10.2.1 Preparing the I0-Link interface communication

The FLOWave S with 10-Link interface is connected to an 10-Link master for exchanging process data,
parameters, diagnostic information and status messages.

A DANGER

Risk of injury from electric shocks.

» Before working on the installation or product, switch off the power supply. Make sure that nobody can
switch the power supply on.

» Observe all applicable accident protection and all applicable safety regulations for electrical equipment

NOTICE
Risk of injury from improper operation.

Improper operation can lead to injuries and damage to the product and its environment.

» Before commissioning, make sure that the operating personnel are familiar with, and fully understand the
content of the operating instructions.

» Observe the safety information and the intended use.
» Only properly trained personnel may commission the installation and the product.

» Only properly trained personnel may change parameters with the help of the 10-Link master or Commu-
nicator software.

10.2.2 Connect IO-Link device

Required components:

¢ Device description file of the device (IODD, device description file)

¢ |O-Link master

¢ |O-Link standard cable: M12, 4- or 5-pin unshielded, A-coded (not a biS cable)

The required start-up files and the description of the device parameters, such as output and input data,
data format, data volume and supported transfer rate are available on the Internet.

Download from:
/ Type 8098 / Software / Device Description Files

— Download I0ODD and unpack the ZIP file if necessary.
— Start the I0-Link master.

— Update device catalogue (import IODD)

— Create a new project.

— Establish a connection.

— Configure, extract, monitor device, etc.
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10.2.3 Setting and operating the 10-Link master

The following chapters and associated images illustrate the various functionalities that should be available
on the 10-Link master once the device has been properly connected.

@ There are various I0-Link masters available on the market that have different graphical interfaces,
although the structure of the menus and submenus should be the same. The following illustrations
may therefore differ from those obtained with a different I0-Link master.

10.2.4 Main page

The main page of the 10-Link master provides information on the 10-Link master used and to some general
information on the device connected.

The elements that can be found on the main page are as follows:
¢ Information about 10-Link master used and the device connected to it
¢ General information about the device as:

- Name of the product
Family
Manufacturer
ID Manufacturer
- ID of the device
- Serial number
- Software revision
- Description
¢ Menus that are available for the device (see the device description file):

¥ centification
§5aramotor
W oborservation
M5 =gnostic

Note that the menus displayed may depend on the user profile selected. Most of the description of the
parameters are included in the I0DD file or in the 10-Link manual.
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The device can be configured according to one of the following combinations of cyclic process values:

Cyclic configuration n° 1

Cyclic configuration n° 2

Cyclic configuration n° 3

Cyclic configuration n° 4

Volume flow Mass flow Concentration Mass flow +
Concentration
Volume flow Temperature Volume flow Temperature
Temperature Mass flow " Temperature Mass flow "
Liquid velocity Density " Volume totalizer 1 Density "

Volume totalizer 1

Mass totalizer 17

Differentiation factor

Mass totalizer 1"

Volume totalizer 2

Mass totalizer 2V

Acoustic transmission
factorV

Differentiation factor "

Differentiation factor™

Differentiation factor™

Concentration 1"

Acoustic transmission
factor™

Acoustic transmission
factor?

Acoustic transmission
factor?

Concentration 2"

Concentration 1"

NAMUR status

NAMUR status

NAMUR status

NAMUR status

Table 14: Combinations of

cyclic process values

" For not equiped optional feature, value will be 0.

It’s possible to change the used configuration in the parameter, in the section, select one of the 4

options in the |Helel=LERENEN T gl ile [§[=1i[o]3] parameter list
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11 GENERAL SETTINGS - PARAMETER

11.1 Safety instructions

A WARNING

Risk of injury due to non-conforming adjustment.
Non-conforming adjustment could lead to injury and damage the device and its surroundings.

» The operators in charge of adjustment must have read and understood the contents of the Operating
Instructions.

» In particular, observe the safety recommendations and intended use.
» The device/installation must only be adjusted by suitably trained staff.

11.2 User levels of the editable menu items

Menu item of the - FETENEE] menu Minimum user level
Status LED Installer
biSgEIDisplayed hame
buSHlL ocation
bUSK
bUSK Installer
INETIIIGIE, except error limits SEIE
INETTRIINIE, error limits Burkert
Installer
Installer
PDO Configuration SEIE
Installer

1.3 Default settings

You can find the default settings of the device in the CANopen supplement for the Type 8098 at

— Before making any changes to the settings, use the Blrkert Communicator software to print a pdf file
with all the default settings of the device.

63| 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
General settings - Parameter

FLUID CONTROL SYSTEMS

11.4 Changing the operating mode of the status indicator
or switching off the status indicator
By default, the status indicator gives information on the device status, according to the NAMUR NE 107

standard (WAWISIEIRIGRE).

The following other operating modes of the status indicator are available:
o [FECERIEY: choose the permanent colour of the status indicator.
o [WSp)EYii: the status indicator is always off.

11.4.1 Changing the operating mode of the status indicator

To change the operating mode of the status indicator, do the following:
— Select the device in the navigation area.

g aeneral settings|

e araramete

— SEEEEs) ----»

— Select the operating mode of the status indicator.

Y The operating mode of the status indicator is changed.

11.4.2 Switching off the status indicator

To switch off the status indicator, do the following:
— Select the device in the navigation area.

g aeneral settings|

e araramete

- R

e LED off

¥ The status indicator is always off.
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11.5 Setting the basic parameters for identifying the
device on buS

The BIFIEYEEIEWE, the and the allow you to clearly identify the device on buS.

11.5.1 Entering a name for the device

The entered name will be shown on any display (e.g. the Blrkert Communicator software) connected to bisS.
To enter the name of the device that will be shown on any display connected to buS, do the following:

— Select the device in the navigation area.

adaeneral settings

- FEIENEE

- [ ---- > R

— Enter the name.

~> LY

0’ The name is set.

11.5.2 Entering the location of the device

The entered location will be shown on any display (e.g. the Biirkert Communicator software) connected to bisS.

To enter the information where the device is geographically located, do the following:
— Select the device in the navigation area.

edceneral settings

e draramete

- [ ----» LS

— Enter the location.

~ L

¥ The location is set.
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11.5.3 Entering a description for the device

The description allows you to precisely identify this device. To enter a description for the device, do the
following:.

— Select the device in the navigation area.

agaecneral settings

e araramete

o S R DescriptionBasi

— Enter the description (max. 19 characters).

- LY

¥ The description is set.

11.6 Setting the advanced parameters for identifying the
device connected to buS or to a CANopen fieldbus

11.6.1 Entering a unique name for the device

Only change the of a device if 2 devices with the same name are connected to
@ bUS or to a CANopen fieldbus.

If the of the device is changed, the participants on buS or to a CANopen
fieldbus lose the link to the device. The link between the participants must then be restored.

The of the device is used by the participants connected to biiS or to a CANopen
fieldbus.

To change the VIENEEEIFEREME, do the following:
— Select the device in the navigation area.

edaeneral settings|

e raramete

- [JE ----» GCIEEEE ----»
agunique device nameEEEEE =
— Enter the name.

~ YT

Y The unigue name is set.
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11.6.2 Changing the transmission speed on the device
The transmission speed for the communication on the fieldbus (both biS or CANopen) must be the same
for all the participants of the fieldbus.

By default, the transmission speed of the device is 500 kbit/s. This transmission speed is suited for a
maximum cable length of 50 m.

If the cable length is higher, reduce the transmission speed of all the participants.
To change the transmission speed of the device, do the following:

— Select the device in the navigation area.

adaeneral settings

e araramete

a0 USEEEEE SlAdvancedEEEEE =

— EFENLEIEE ----»

— Choose the transmission speed.

¥ The transmission speed of the device is changed. To take the transmission speed into account, restart
the device.

11.6.3 Activating the device internal termination resistor

The internal termination resistor is no more available after 12/2022.

If the device is connected to a CANopen fieldbus or to buS, a 120 Q termination resistor must be installed at
each end of the fieldbus or of bisS.

To avoid installing a physical termination resistor, the device has an internal 120 Q termination resistor that
can be activated if the device is installed at one end of biS.

e If you activate the device internal termination resistor, do not install a termination resistor at the
same end of bUS or of the CANopen fieldbus.

e Max. 2 120 Q termination resistors can equip biS or a CANopen fieldbus.

To activate the device internal termination resistor, do the following:
— Select the device in the navigation area.
agaecneral settings

- FETEEG)

P USEEEEE 2l AdvancedEEEEE =
e Termination resistorERREE 2
— (o))

Q’ The internal termination resistor is activated.
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11.6.4 Deactivating the device internal termination resistor

The internal termination resistor is no more available after 12/2022.

If the device is not installed at the end of biS or of a CANopen fieldbus, deactivate the device internal ter-
mination resistor.

Max. 2 120 Q termination resistors can equip buS or a CANopen fieldbus.

To deactivate the device internal termination resistor, do the following:
— Select the device in the navigation area.
edceneral settings

e Paramete

a0 USEEEEr JAdvancedEEEEE =
e lermination resistorERREt 2
— [oljj

Q’ The internal 120 Q termination resistor is deactivated.

11.6.5 Changing the address of the device connected to a CANopen
fieldbus

The address of the device is used by biS or the CANopen fieldbus the device can be connected to.

¢ |f the device is connected to blS, biS automatically addresses the device. By default, the address of the
device on buS is 30.

¢ |f the device is connected to a CANopen fieldbus, the addresses are not set automatically.

—> Make sure that each participant, including the device, connected to the CANopen fieldbus has a specifc
address.

If the device is connected to a CANopen fieldbus and another participant connected to the fieldbus has the
same address, do the following to change the address of the device:

— Select the device in the navigation area.
adaeneral settings

e draramete

P USEEEEE SlAdvancedEEEEE =

P US addressEEEEE =

— Change the address of the device. Make sure you enter an address that is not already used on the same
CANopen fieldbus.

¥ The address of the device is changed.

— Start the device to take the new address into account. See chapter 13.3.1 Restarting the device.
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11.6.6 Setting the digital communication for buS or for a CANopen
fieldbus

By default, the operating mode of the digital communication is set to SIERQEEILRE for the 8-pin variant and it
is set to [¢Ji§] for the 5-pin variant.

In i} mode the device expects to be connected to a biiS digital communication otherwise a bus con-
nection lost error will be reported.

In mode, no error will be reported if the device is not connected to a buS digital
communication.

The possible operating modes of the digital communication are SIEREEIRNE, [ or [(FANETEL-

If the device is connected to bUS or to a CANopen fieldbus, do the following to change the operating mode
of the digital communication:

— Select the device in the navigation area.

g aeneral settings|

e araramete

- S ----» LEIENEEG] ----»

dbBuUs modeEEEEE 2

P US[IgCANopent

— Restart the device.

Y The operating mode of the digital communication is buS or CANopen.

Y i the operating mode of the digital communication is buS, the LN EERIRNELE is set to
(see chapter 12.3.6) and the PDOs are sent to buS.

Y it the operating mode of the digital communication is CANopen, the [JANETEREEWIE is set to
(see chapter 12.3.6) until the CANopen network master switches the device to O SEHELRREL.

To stop the PDOs being sent to biS or to a fieldbus, see chapter 11.6.7.
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11.6.7 Stop sending the measured process data (PDOs) to busS or to
the CANopen fieldbus

If the device is connected to biS or to a CANopen fieldbus and the [E[IFIUEEE is set to [SJif or to (NI
and you want to temporarily stop sending the PDOs to bUS or to the CANopen fieldbus, do the following:

— Select the device in the navigation area.

agaecneral settings

e araramete

P USEEEEE SlAdvancedEEEEE =

dbuUs modeEEEEs 2

— SENFENTE

— Restart the device.

Y The is set to and the PDOs are not sent to biS or to a CANopen fieldbus.

& The communication with the software Biirkert Communicator is still operational.

To enable the transmission of the PDOs to biS or to a fieldbus, see chapter 11.6.6.

1.7 Monitoring the device supply voltage or the device
temperature

The supply voltage of the device and the internal temperature of the device are monitored.
A monitored value can be:

¢ in the normal range (normal operating range)

¢ in the warning range

¢ in the error range

4 limit values are set, 2 error limits and 2 warning limits. The error limits can only be read but the warning
limits can be adjusted.

Figure 25 explains how the device reacts when the monitored value enters into another range (for example,
from the normal range into the warning range). The reaction time depends on the hysteresis value and on
whether the monitored value increases or decreases.
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value is in the |generated message

HoH H H h: value of the hysteresis. A hys-
e i teresis value that is equal to O
—2 — means that the device reacts as
s o L g soon as a limit is reached.
¥ - A: low error limit (STEART)
T o o B: low warning limit (WEIQGEAET)
. . A B : L . . L. _
increasing 41_‘_,2_% C: high warning limit
monitored - L high)}
value e L3 . I '
H decreasing D: high error limit (SIZeIaIle11)
c b monitored
value ,
1: normal range of the monitored
value
A: BRE rror high .
2a: lower warning range of the
=HMWarning lowjed\Warning high monitored value
3a: lower error range of the moni-
tored value
2b: upper warning range of the
monitored value
3b: upper error range of the moni-
tored value
Monitored Colour of the status indicator and

Condition

Normal range |Green status indicator, no message

¢ if the monitored value was in the LOWER
warning range and the LOW WARNING value +
the HYSTERESIS value is reached.

¢ if the monitored value was in the UPPER
WARNING range and the HIGH WARNING
value minus the HYSTERESIS value is reached.

Error range Red status indicator, error message

¢ if the monitored value was in the LOWER
warning range and the LOW ERROR value is
reached.

¢ if the monitored value was in the UPPER
warning range and the HIGH ERROR value is
reached.

Warning range | Yellow status indicator, warning

message

¢ if the monitored value was in the LOWER error
range and the LOW ERROR value + the HYS-
TERESIS value is reached.

¢ if the monitored value was in the normal range
and the HIGH WARNING value is reached.

¢ if the monitored value was in the UPPER error
range and the HIGH ERROR value minus the
HYSTERESIS value is reached.

¢ if the monitored value was in the normal range
and the LOW WARNING value is reached.

Figure 25: Operating principle of monitoring with a hysteresis
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1.7.1 Reading out the 2 error limit values

To read out the limits the supply voltage of the device should be in, do the following:
— Select the device in the navigation area.

agaecneral settings

e araramete

R larm limitsEE

=doupply voltagefelgDevice temperaturcEEes =

& (SRR or [SEEAET can be read.

11.7.2 Changing the 2 warning limit values

To change the warning limits of the supply voltage or of the device temperature, do the following:
— Select the device in the navigation area.

edceneral settings

- EENEE

— INETMEINIS ----»

g oupply voltagefelgdDevice temperaturcEEEEe =

- or ETGIEAGT - --- +

— Set the warning limit.

Y The warning limits are changed.

11.7.3 Reading out the hysteresis value

To read out the hysteresis value, do the following:

— Select the device in the navigation area.

edceneral settings

e SParamete

- DTS - --- »

aoupply voltagefelgDevice temperaturcEEEEe =

V] can be read.
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11.8 Reading out the low warning limit for the voltage of
the internal battery

The device has a small battery to store energy so that the time system can run for 7 days when the device is
not powered.

To read out the value of the low warning limit, do the following:
— Select the device in the navigation area.
edaeneral settings

- EIENEE
Bgarm limitsEeg
Y TN ERERATIERENR can be read.

11.9 Activating the diagnostics functions

A WARNING

Risk of injury due to non-conforming adjustment.
Non-conforming adjustment could lead to injuries and damage the device and its surroundings.

» The operators in charge of adjustment must have read and understood the contents of the Operating
Instructions.

» In particular, observe the safety recommendations and intended use.
» The device/installation must only be adjusted by suitably trained staff.

By default, all the diagnostics events related to the process, the electronics or the sensor, the messages
related to the monitoring of the process values (e.g. the flow rate) and the messages related to problems on
the device and on biUS are disabled.

To activate the diagnostics, do the following:
— Activate the needed diagnostics events. See chapter 14.13.

— Activate the monitoring of the process values that must be monitored. See chapter 14.4.5,
chapter 14.6.5, chapter 14.7.5, chapter 14.9.3, chapter 14.11.6, chapter 14.12.7.

— Select the device in the navigation area.
adceneral settings

- FEENEE

— PDIEEREEIEE ----»

— Select [o])]

— Restart the device.

¥ The needed diagnostics are active.
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11.10 Disabling all the diagnostics

By default, all the diagnostics events related to the process, the electronics or the sensor, the messages
related to the monitoring of the process values (e.g. the flow rate) and the messages related to problems on
the device and on biS are disabled.

If the diagnostics are active on the device, do the following to disable them:
— Select the device in the navigation area.

edceneral settings

e draramete

— DIECHEEIEE ----»

— Select [O]55.

— Restart the device.

Y Al the diagnostics are disabled.

11.11  Set display (e or numerical value) if the process
value cannot be measured

If the device cannot measure a process value, then the Birkert Communicator will display NEIN] or a
numerical value.

Whether to display the text [NEIN] or a numerical value, do the following:
— Select the device in the navigation area.

Edceneral settings

e draramete

— NaN Replacement ----»

— NaN Process values ----+»

A list of process values is displayed.

To display the text [\ELY, do the following:
— Deselect all the process values.

If the device cannot measure a selected process value, then the Birkert Communicator displays NaN.

To display a numerical value, do the following:

— Select the related process values.

— NEWVLEEYECEENAZEDNE ----»

— Set the numerical value.

The numerical value is applied to all the selected process values.

& I the device cannot measure a selected process value, then the Birkert Communicator display the
numerical value.
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12 GENERAL SETTINGS - DIAGNOSTICS

12.1 User levels of the menu items

Menu item of the - PIEFNER S menu Minimum user level
Device status Basic user
ERENE - GEEIEECIE
-
-
S ransmit errors max.
BReset error counte Installer]

12.2 Reading out data related to the device

12.2.1 Reading out the number of operating hours of the device

To read out the number of hours the device has already been operating, do the following:
— Select the device in the navigation area.

e daeneral settings

dpiagnostics

mDevice statusEEREE =

Y The e PRGN NTEI)of the device is displayed.

12.2.2 Reading out the current value of the internal temperature of
the device

To read out the current value of the internal temperature of the device, do the following:
— Select the device in the navigation area.

e daeneral settings

e gpPiagnostics

- PEILEREE ----»

¥ The PEVEE IR ELyof the device is displayed.
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12.2.3 Reading out the minimum or the maximum value of the
internal temperature of the device

To read out the minimum or the maximum value of the internal temperature of the device since the first
power-up of the device, do the following:

— Select the device in the navigation area.

agaecneral settings

adpiagnostics|

- PELEREDE ----»

aaMin./Max. valuesEEEEE =

VIMax. [ENT WS or (WIMMEMPEIEWTIE: The minimum or the maximum value of the internal tem-
perature of the device is displayed.

12.2.4 Reading out the current value of the supply voltage

To read out the current value of the supply voltage, do the following:
— Select the device in the navigation area.

edceneral settings

adpiagnostics|

B Device statusEEEEE =

Y The IPTIATIELL of the device is displayed.

12.2.5 Reading out the minimum or the maximum value of the supply
voltage

To read out the minimum or the maximum value of the supply voltage since the last power-up of the device,
do the following:

— Select the device in the navigation area.

-

adpiagnostics|

- PEVERETE ---- >

A Min./Max. valuesEEEEE =

VAMax. TIACIELRE or IR IARIERE: The minimum or the maximum value of the supply

voltage is displayed.
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12.2.6 Reading out the current value of the current consumption of
the device

To read out the value of the current consumption of the device, do the following:
— Select the device in the navigation area.

agaecneral settings

adpiagnostics|

e SDevice statusEEEEE =

¥ The ST e iTelife]y] of the device is displayed.

12.2.7 Reading out the minimum or the maximum value of the current
consumption of the device

To read out the minimum or the maximum value of the current consumption of the device since the first
power-up of the device, do the following:

— Select the device in the navigation area.

agaecneral settings

adpiagnostics|

- PELEREDE ----»

— WVIGWAVEYEEIES ---- >

IMax. current e a T elilely] or VT aE I hTelilely: The minimum or the maximum value of the

current consumption of the device is displayed.

12.2.8 Reading out the number of device starts

To read out the number of restarts of the device, do the following:
— Select the device in the navigation area.

Edceneral settings

adpiagnostics|

- PELEREDE ----»

Y RN The number of device starts is displayed.
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12.2.9 Checking whether the date and time are correct

To check whether the date and time are still correct on the device, do the following:
— Select the device in the navigation area.

agaecneral settings

adpiagnostics|

S Device statusEEEEE =

¥ The ST SEEURINE is displayed.

12.2.10 Checking the voltage of the internal battery

The device has a small battery to store energy so that the time system can run for 7 days when the device is
not powered.

To check the voltage of the internal battery, do the following:

— Select the device in the navigation area.

edceneral settings

adpiagnostics|

— PEVEEEEE ---- >

Y The EEUEIRACIELT is displayed.
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12.3 Reading out data related to buS

12.3.1 Reading out the number of current receive errors

To read out the number of current receive errors, do the following:
— Select the device in the navigation area.

agaoecneral setting

-

— [ ---- >

Y The are displayed.

12.3.2 Reading out the maximum number of receive errors since the
last power-up of the device

To read out the maximum number of receive errors, do the following:

— Select the device in the navigation area.

agoecneral setting

-

— (KSR ---- >

Y The are displayed.

12.3.3 Reading out the number of current transmit errors

To read out the number of current transmit errors, do the following:
— Select the device in the navigation area.

adaeneral setting

-

— (KSR ---- >

Y The are displayed.
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12.3.4 Reading out the maximum number of transmit errors since the
last power-up of the device

To read out the maximum number of transmit errors, do the following:
— Select the device in the navigation area.

agaecneral settings

adpiagnostics|

— ESISEE - --- >

Y The are dieplayed.

12.3.5 Resetting the 2 maximum error counters

To reset the 2 maximum error counters, do the following:
— Select the device in the navigation area.
agaecneral settings

adpiagnostics|

— (SIS - - -- >
e aReset error counterGEEEE =
=y Confirmh

@’ The 2 maximum error counters are reset.

12.3.6 Reading out whether the measured process data (PDO,
process data object) is sent on buS or on the CANopen
fieldbus

To read out whether the measured process data (PDO, process data object) is sent on biS or on the
CANopen fieldbus, do the following:

— Select the device in the navigation area.

adceneral settings

agriagnostics

- JEEENE ----»

Y The is displayed:

¢ If the CANopen status is OJSEIEUEREL, the PDOs are sent to bisS.

¢ If the CANopen status is [J0]s] (pre-operational), the PDOs are not sent on buS or on the CANopen
fieldbus and a message is generated in the message list. For example, the [JER0]3 status is active if the

is set to (see chapter 11.6.7).
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12.4 Read the generated events

To read out events for the device, do the following:
— Select the device in the navigation area.

g aeneral settings|

e dpiagnostics

- 0gbOoOKEEEEE =

¥ Generated events are displayed and can also be saved.

FLUID CONTROL SYSTEMS
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13 GENERAL SETTINGS - MAINTENANCE

13.1 User levels of the menu items

FLUID CONTROL SYSTEMS

Menu item of the EENEIEUEEHINGEE - WETEREGREE menu Minimum user level
Device information Basic user
Reset device Installer

13.2 Reading out some device information

13.2.1 Reading out the displayed name of the device

To read out the displayed name of the device, do the following:
— Select the device in the navigation area.
adceneral settings

— VEMEHEREE

N Device information Gkt

¥ The DEIETERIGERE is displayed.

13.2.2 Reading out the article number of the device

To read out the article number of the device, do the following:
— Select the device in the navigation area.
adceneral settings

— WVEMIEHEREE

N Device information Gkt

Y The is displayed.

13.2.3 Reading out the serial number of the device

To read out the serial number of the device, do the following:
— Select the device in the navigation area.
adceneral settings

— VEMIEHEREE

N Device information Gkt

Y The is displayed.
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13.2.4 Reading out the article number of the device software

To read out the article number of the device software, do the following:
— Select the device in the navigation area.

agaecneral settings

EdMaintenance

S Device information Gt

VRIS oftware ident. numberfiy displayed.

13.2.5 Reading out the version number of the device software

To read out the version number of the device software, do the following:
— Select the device in the navigation area.

agaecneral settings

edMaintenance

Y Device information Gt

Y The is displayed.

13.2.6 Reading out the version number of the buS software

To read out the version number of the bUS software, do the following:
— Select the device in the navigation area.

agaecneral settings

adMaintenance

dpevice informationEEEEE =

Y The is displayed.

13.2.7 Reading out the version number of the device hardware

To read out the version number of the device hardware, do the following:
— Select the device in the navigation area.

agaecneral settings

adMVaintenance

Y Device information Gt

Y The is displayed.
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13.2.8 Reading out the Type number of the device

To read out the Type number of the device, do the following:
— Select the device in the navigation area.

agaoecneral settings|

adMaintenance

EYDevice information Gt

VRProduct (X [E is displayed.

13.2.9 Reading out the manufacturing date of the device

To read out the manufacturing date of the device, do the following:
— Select the device in the navigation area.

agaoecneral settings|

adMaintenance

=Y Device informationGEEeE =

Y The [ETMESTEGET is displayed.

13.2.10 Reading out the version of the embedded eds file

To read out the version of the embedded eds file, do the following:
— Select the device in the navigation area.

agaeneral settings,

adMaintenance

adbevice informationEEEEE =

Y The is displayed.

The content of the eds file is described in the related supplement available at
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13.3 Restarting or resetting the device

13.3.1 Restarting the device

To restart the device, do the following:

— Select the device in the navigation area.
adaeneral settings

— VETERENEE

- RS ---- >

EYRestar R

¥ The device restarts.

13.3.2 Resetting the device to all its factory settings

To reset the device to all its factory settings, do the following:
— Select the device in the navigation area.

dceneral settings

— VEINERENEE

adheset deviceEEEEE =

e gneset to factory settingsEEEEE =

¥ The device is reset to all its factory settings.

FLUID CONTROL SYSTEMS
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14 SAW SENSOR - PARAMETER

14.1 Safety instructions

A WARNING

Risk of injury due to non-conforming adjustment.
Non-conforming adjustment could lead to injuries and damage the device and its surroundings.

» The operators in charge of adjustment must have read and understood the contents of the Operating
Instructions.

» In particular, observe the safety recommendations and intended use.
» The device/installation must only be adjusted by suitably trained staff.

14.2 User levels of the editable menu items

Menu item of the SIVEEIER] - RETE GG menu Minimum user level

IENCANEEEEINEE (standard measurement values)

(additional measurement values)
(diagnostics events)
Refresh time SEIE

14.3 Default settings

You can find the default settings of the device in the CANopen supplement for the Type 8098 at

— Before making any changes to the settings, use the Blrkert Communicator software to print a pdf file
with all the default settings of the device.
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14.4  Setting the parameters of the volume flow rate

14.4.1 Giving a user defined name to the measured volume flow rate
The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed.

By default, the name associated to the measured volume flow rate is R IHERETY-

To add a user defined name to the default name, do the following:

— Select the device in the navigation area.

aAoAW senso

e Paramete

R Stand. meas. valuesgEEEE =
S Volume flowEEEEE =
— VEIEGENE ----»

— Enter the name. The name can have up to 19 characters.
~ LT
¥ The name is changed.

14.4.2 Activating the damping of the volume flow rate values and
selecting a predefined damping level

The damping makes it possible to damp the fluctuations of the measured values of the volume flow rate:
¢ on the totalizers,

¢ on the outputs. The damping set for an analog output comes in addition to the damping of the volume
flow.”

¢ on the liquid velocity value. The damping of the volume flow comes in addition to the damping set for the
liquid velocity.

The damping is not applied to the new measured value, if the 2 following conditions are met:

e a (IS, (WELINY or [FIF]) damping level is active,

¢ and the variation between 2 values that are measured one after the other is higher than 30 % (for example
when charging the pipe or stopping the flow).

By default, the measured volume flow rate values are damped with the level [

The low damping level or no damping at all (\IFlig) are suited for applications/processes that need fast
response times.

The medium damping level or the high damping level are suited if the volume flow rate values change
slowly.

— As an alternative to the 3 predefined damping levels [T, (WEEIL or [EIE]l, you can set your own
damping parameters. See chapter 14.4.3.

*) Only variant with outputs.
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Selected dampin_g level is applied

1“""“‘"\é"&‘-|h"’ ‘\‘,1;,'
|

|
IUl“fr‘l.‘n\'ﬂﬁli\l{l’.llrr\":\ -‘h‘"}"'

INEIE damping: all damping_ Medium dampi’rjg—"" [&fleTa) damping

the fluctuations of the

measured values are

transmitted
No damping if 2 consecutive measured values vary for +30 %

Figure 26: Operation of the available damping levels

Damping level (mode) Response time
None ¢ 5 s if the FEICEIKIME is set to
e < 0.5 s if the [REIEEIKINE is set to el§Very short

Low 1s

Medium 10s
High 30s

Special User-defined FESNECRINE: see chapter 14.4.3

Table 15: Response times (10 %...90 %) of the damping levels for the volume flow rate measurements

To set a predefined damping level of the measured volume flow rate values, do the following:
— Select the device in the navigation area.

-

- EIENEE

g otand. meas. valuesEEEEE =

=g /olume flowEEEEE =2

— PENTILE] ----»

The current settings are displayed.

— Select a damping level (mode) between (oYW, (VEEIMLY and [iE]lL.
The new settings are displayed.

md nish

¥ The damping of the volume flow rate values is active and a predefined damping level is selected.
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14.4.3 Activating a user-defined damping of the volume flow rate
values

The damping makes it possible to damp the fluctuations of the measured values of the volume flow rate:
¢ on the totalizers,

* on the outputs. The damping set for an analog output comes in addition to the damping of the volume
flow.”

¢ on the liquid velocity value. The damping of the volume flow comes in addition to the damping set for the
liquid velocity.

By default, the measured volume flow rate values are damped with the level [ EGEILY.
To damp the fluctuations of the measured values, you can:
— either choose 1 of the 3 predefined damping levels: [Ie]W, [(WELILY or FIFIL. See chapter 14.4.2.

— Or you can set your own damping parameters with the damping.

With the SSEGE] damping, you can set 2 parameters:
¢ a user-defined FES S HEERINE in S,

e the NIRRT, i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

To set your own damping parameters of the measured volume flow rate values, do the following:
— Select the device in the navigation area.
— SAVERRS

- ETEMEG

> e
~ VNN ---- >

— PELE] ----»

The current settings are displayed.

— Select -

— Set the value of the SETEE =

— Select if the is enabled or disabled ----»
— If the is enabled, set the value.

The new settings are displayed

md nish

Y The special damping of the volume flow rate values is active.

*) Only variant with outputs.
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14.4.4 Deactivating the damping of the volume flow rate values

By default, the volume flow rate values are not damped.
But if the damping of the volume flow rate values is active, do the following to deactivate it:
— Select the device in the navigation area.

- SIAVERRS

- EIENEE

- e

adVolume flowEEEEE =

— PENITE] ----»

The current settings are displayed.

— Select \[(IilE ----»

The new settings are displayed

e rinish

¥ The damping of the volume flow rate values is inactive.

14.4.5 Activating the monitoring of the volume flow rate

Because of a malfunction in the process or in the volume flow rate sensor, the measured volume flow rate
value can be too high or too low.

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.4.7 Changing the error limits, the warning limits and the hysteresis
of the volume flow rate.

Figure 27 explains how the device reacts when the monitored value enters in another range (for example,
from the normal range into the warning range). The reaction time depends on the hysteresis value and
whether the monitored value increases or decreases.
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Hon H H h: value of the hysteresis. An hys-
R = B o teresis value that is equal to 0
PREE N —— means that the device reacts as
s o L g soon as a limit is reached.
3 b A: low error limit (SFEAET)
e B: low warning limit
: : A B = e : U i
increasing 4_‘_»2_% C: high warning limit
monitored = . high)}
value e L3 . - '
N decreasing D: high error limit (SIgIgailElR)
c D monitored 1: normal range of the monitored
value value
2a: lower warning range of the
IError ow D: monitored value
B: e4\Warning high 3a: lower error range of the moni-
tored value
2b: upper warning range of the
monitored value
3b: upper error range of the moni-
tored value
Monitored Colour of the status indicator and

value is in the | generated message

Condition

Red " status indicator,
message

Error range

¢ if the monitored value was in the LOWER
warning range and the LOW ERROR value is
reached.

¢ if the monitored value was in the UPPER
warning range and the HIGH ERROR value is
reached.

Yellow " status indicator, OITE
Eer-YeiilerNile])] message

Warning range

¢ if the monitored value was in the LOWER error
range and the LOW ERROR value + the HYS-
TERESIS value is reached.

¢ if the monitored value was in the normal range
and the HIGH WARNING value is reached.

¢ if the monitored value was in the UPPER error
range and the HIGH ERROR value minus the
HYSTERESIS value is reached.

¢ if the monitored value was in the normal range
and the LOW WARNING value is reached.

White " status indicator, no message,

if the in the menu

sensorj is inactive (default
Normal range | Setting).

Green " status indicator, no message,

if the in the menu [EENEEL

settingsgIDIAGNOSTICSEICE )}

¢ if the monitored value was in the LOWER
warning range and the LOW WARNING value +
the HYSTERESIS value is reached.

¢ if the monitored value was in the UPPER
WARNING range and the HIGH WARNING
value minus the HYSTERESIS value is reached.

Figure 27:

Operating principle of the monitoring with an hysteresis

1) If the operating mode of the status indicator is set to NAMUR. See chapter 11.4.
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By default, the monitoring of the volume flow rate is disabled, and the diagnostics are all disabled.
To activate the monitoring of the volume flow rate, do the following:
— Select the device in the navigation area.

BSAW sensor

e Paramete

R aStand. meas. valuesEEEEE =
=g /olume flowEEEEE =

- S ----»

- GG ----»

— Select |[E.

¥ The monitoring of the volume flow rate is active and the device status will change depending on the
limits that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output. *

— To enable the monitoring, i.e. to be informed when the value of the volume flow rate is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

) Only variant with outputs.

14.4.6 Deactivating the monitoring of the volume flow rate

By default, the volume flow rate values are not monitored.

If the monitoring of the volume flow rate is active, do the following to deactivate it:

— Select the device in the navigation area.

BSAW sensor

e Paramete

R aStand. meas. valuesEEEEE =
=dVolume flowEEEEE =

- [EE ----»

A CTiVEEEEEE =

— Select [,

Y The monitoring of the volume flow rate is inactive.
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14.4.7 Changing the error limits, the warning limits and the hysteresis

of the volume flow rate

To change the error limits, the warning limits and the hysteresis of the volume flow rate, do the following:

— Select the device in the navigation area.

g SAW senso

- EIENEE

agotand. meas. valuesEEEEE =

=d/olume flowEEEEE =2
LimitsEEEEE =

— SRR ---- >

The current settings are displayed.

— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»

— Set the low warning limit ----»

— Set the hysteresis value ----»

The new settings are displayed.

md nish

¥ The limit values and the hysteresis value are changed.
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14.4.8 Resetting the default values of the error limits, the warning
limits and the hysteresis of the volume flow rate

The default values of the error limits, the warning limits and the hysteresis of the volume flow rate depend
on the DN of the measurement tube:

¢ high error value: maximum volume flow rate value authorized for the DN,

* low error value: opposite value of the high error value,

¢ high warning value: 80 % of the maximum volume flow rate value authorized for the DN,

¢ low warning value: opposite value of the high warning value,

¢ value of the hysteresis: 0.0 I/min.

To reset the default values of the error limits, the warning limits and the hysteresis of the volume flow rate, do the
following:

— Select the device in the navigation area.
>
e draramete
R aStand. meas. valuesEEEEE =
=g /olume flowEEEEE =2
BE ----»
adneset to defaulEEEEE =
md nish

& The limit values and the hysteresis value are reset.
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14.4.9 Enabling the cut-off function of the volume flow rate

If the absolute (and possibly damped, see chap 14.4.2) measured volume flow rate is less than the cut-off
value plus an hysteresis value, the volume flow rate value is set to O:

The outputs® and the totalizers react as if the actual volume flow rate were equal to 0.

Volume flow rate

Cut-off + hysteresis
Hysteresis = 50 % of the
Cut-off value cut-off value
0

Measured volume flow rate
Displayed volume flow rate

Figure 28: Operation of the cut-off function

By default, the cut-off function is enabled.

If the cut-off function is disabled, do the following to enable it:
— Select the device in the navigation area.
ASAW senso

Y Paramete

e ¥Stand. meas. valuesgEEEs—=

g /olume flowEEEEE =
> (O - - -~ >

— SEWIE ----»

— [HEEE)

0’ The cut-off function is enabled.

* Only variant with outputs.
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14.4.10 Changing the cut-off value of the volume flow rate

The default value of the cut-off volume flow rate is equal to 0.4 % of the full scale value. The full scale value
depends on the DN of the measurement tube.

To change the cut-off value of the volume flow rate, do the following:
— Select the device in the navigation area.
- SNVEERS

e Paramete

e aStand. meas. valuesEEEEE =
=d/olume flowEEEEE =2

g Cui-of e

- g ----+

— Set the cut-off value.
=yFinish

¥ The cut-off value of the volume flow rate is changed.

14.4.11 Disabling the cut-off function of the volume flow rate

If the cut-off function of the volume flow rate is enabled, do the following to disable it:
— Select the device in the navigation area.

=doAW senso

e draramete

e dotand. meas. valuesEEEEE =

=dVolume flowEEEEE =

A C Ut-OffEEEEE =

- SElg----»

— Select PIFEINEY
¥ The cut-off function is disabled.
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14.4.12 Resetting the default values of all the volume flow rate
parameters

To reset all the default values of the volume flow rate parameters, do the following:
— Select the device in the navigation area.

>

- EENEE

agotand. meas. valuesEEEEE =

=dVolume flowEEEEE =

- REERCEEENL ----»

md nish

¥ All the volume flow rate parameters are reset.
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14.5 Setting the parameters of the mass flow rate

14.5.1 Giving a user defined name to the measured mass flow rate
The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed.

By default, the name associated to the measured mass flow rate is [EEERIET

To add a user defined name to the default name, do the following:

— Select the device in the navigation area.

— SNVEERS

e Paramete

= Stand. meas. valuesEEEEE =
— VEEEEIR ----»
— VEIEGENE ----»

— Enter the name. The name can have up to 19 characters.
~ LT
& The name is changed.

14.5.2 Activating the damping of the mass flow rate values and
selecting a predefined damping level

The damping makes it possible to damp the fluctuations of the measured values of the mass flow rate:
¢ on the totalizers,

¢ on the outputs. The damping set for an analog output comes in addition to the damping of the mass
flow.

The damping is not applied to the new measured value, if the 2 following conditions are met:

e a [IeYT, \WEEIDT or [5lfE]) damping level is active,

¢ and the variation between 2 values that are measured one after the other is higher than 30 % (for example
when charging the pipe or stopping the flow).

By default, the measured mass flow rate values are damped with the level [YEEITL.

The low damping level or no damping at all (NJilZ) are suited for applications/processes that need fast
response times.

The medium damping level or the high damping level are suited if the volume flow rate values change
slowly.

— As an alternative to the 3 predefined damping levels (X&), (WEEITL] or [glfE]d, you can set your own
damping parameters. See chapter 14.5.3.

*) Only variant with outputs.

98| 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

L)
o ‘\é\ﬁf;\.‘dﬂ".
|

|
AR [YITTIITITN
WAAM M

the fluctuations of the
measured values are
transmitted

NEIE damping: all dampiﬁg

Selected damping level is applied

N
N
N

MR damping -~ FIEI damping

No damping if 2 consecutive measured values vary for +30 %

Figure 29: Operation of the available damping levels

For more information concerning the response time, refer to chapter 14.15.

To set a predefined damping level of the measured mass flow rate values, do the following:

— Select the device in the navigation area.

— SVERRE

e draramete

¥5tand. meas. valuesEEERES
— (VEEERIEY ----»

— PENTILE] ----»

The current settings are displayed.

— Select a damping level (mode) between (e}, (WELILY and [FIE1R

The new settings are displayed.

=yFinish

¥ The damping of the mass flow rate values is active and a predefined damping level is selected.
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14.5.3 Activating a user-defined damping of the mass flow rate
values

The damping makes it possible to damp the fluctuations of the measured values of the mass flow rate:
¢ on the totalizers,

¢ on the outputs. The damping set for an analog output comes in addition to the damping of the mass
flow.”

By default, the measured mass flow rate values are damped with the level [JECITLY.
To damp the fluctuations of the measured values, you can:
— either choose 1 of the 3 predefined damping levels: IS, (WELIL or [FIFIL. See chapter 14.5.2.

— Or you can set your own damping parameters with the damping.

With the damping, you can set 2 parameters:
¢ a user-defined FESSIEERINE in S,

¢ the NMNTPRIERITILG], i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

To set your own damping parameters of the measured mass flow rate values, do the following:
— Select the device in the navigation area.
- SIAVERRS

e Paramete

e otand. meas. valuesEEEEE =
— VEEEEIR ----»
— PENTILE] ----»

The current settings are displayed.

— Select SGE] ----+

— Set the value of the -

— Select if the is enabled or disabled ----»
— Ifthe is enabled, set the value.

The new settings are displayed

md nish

Y The special damping of the mass flow rate values is active.

*) Only variant with outputs.
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14.5.4 Deactivating the damping of the mass flow rate values

By default, the mass flow rate values are not damped.

But if the damping of the mass flow rate values is active, do the following to deactivate it:
— Select the device in the navigation area.

= doAW senso

Y Paramete

- eGP CEER R ----»
— (VEEEERY ----»
P 2ampingEEEEE =

The current settings are displayed.
— Select N2 ---- >

The new settings are displayed

e inish

¥ The damping of the mass flow rate values is inactive.

14.5.5 Activating the monitoring of the mass flow rate

Because of a malfunction in the process or in the mass flow rate sensor, the measured mass flow rate value
can be too high or too low.

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.5.7 Changing the error limits, the warning limits and the hysteresis
of the mass flow rate.

Figure 30 explains how the device reacts when the monitored value enters in another range (for example,
from the normal range into the warning range). The reaction time depends on the hysteresis value and
whether the monitored value increases or decreases.
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Hon H " h: value of the hysteresis. An hys-
R S —_—— - teresis value that is equal to 0
PREE NN e means that the device reacts as
s o L g soon as a limit is reached.
¥ L A: low error limit (STRARET)
- — = B: low warning limit (WETQREY)
. : A B = e : U i
increasing 4_‘_»2_% C: high warning limit
monitored - = high)}
value e L3 . - '
N decreasing D: high error limit (SZeIaal1D)
c D monitored 1: normal range of the monitored
value value
i 2a: lower warning range of the
IE rror low] BHFrror high monitored value
B: ®4\Warning high 3a: lower error range of the moni-
tored value
2b: upper warning range of the
monitored value
3b: upper error range of the moni-
tored value
Monitored Colour of the status indicator and

value is in the |generated message

Condition

Red " status indicator,
message

Error range

¢ if the monitored value was in the LOWER
warning range and the LOW ERROR value is
reached.

¢ if the monitored value was in the UPPER
warning range and the HIGH ERROR value is
reached.

Yellow " status indicator, I
Eer-YdlilerNile])] message

Warning range

¢ if the monitored value was in the LOWER error
range and the LOW ERROR value + the HYS-
TERESIS value is reached.

¢ if the monitored value was in the normal range
and the HIGH WARNING value is reached.

¢ if the monitored value was in the UPPER error
range and the HIGH ERROR value minus the
HYSTERESIS value is reached.

¢ if the monitored value was in the normal range
and the LOW WARNING value is reached.

White " status indicator, no message,

if the in the menu
sensorj is inactive (default

Normal range | Setting).

Green " status indicator, no message,

if the in the menu [EENEE]

EGEIRINTE - PIVAEINOh[efS] are active.

¢ if the monitored value was in the LOWER
warning range and the LOW WARNING value +
the HYSTERESIS value is reached.

¢ if the monitored value was in the UPPER
WARNING range and the HIGH WARNING
value minus the HYSTERESIS value is reached.

Figure 30:

Operating principle of the monitoring with an hysteresis

1) If the operating mode of the status indicator is set to NAMUR. See chapter 11.4.
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By default, the monitoring of the mass flow rate is disabled, and the diagnostics are all disabled.
To activate the monitoring of the mass flow rate, do the following:

— Select the device in the navigation area.

— SVEEIE

S Paramete

g otand. meas. valuesEEEEE =
— VEEENIEY ----»

- (AR ----»

- IEGHE ----»

— Select &

Y The monitoring of the mass flow rate is active and the device status will change depending on the limits
that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output. *

— To enable the monitoring, i.e. to be informed when the value of the mass flow rate is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.

14.5.6 Deactivating the monitoring of the mass flow rate

By default, the mass flow rate values are not monitored.

If the monitoring of the mass flow rate is active, do the following to deactivate it:
— Select the device in the navigation area.

e doAW senso

- EIENEE

g otand. meas. valuesEEEEE =

— VEEERIEY, ----»

— [HiS ----»

- G0z ----»

— Select ¢

Y The monitoring of the mass flow rate is inactive.
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14.5.7 Changing the error limits, the warning limits and the hysteresis

of the mass flow rate

To change the error limits, the warning limits and the hysteresis of the mass flow rate, do the following:

— Select the device in the navigation area.
- SAVEEIRS

e araramete

Edotand. meas. valuesEEEEE =

— VEEERIEYY, ----»

— WS ----»

> SEHE - - >

The current settings are displayed.
— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»
— Set the low warning limit ----»
— Set the hysteresis value ----»
The new settings are displayed.

e rinish

¥ The limit values and the hysteresis value are changed.
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14.5.8 Resetting the default values of the error limits, the warning
limits and the hysteresis of the mass flow rate

The default values of the error limits, the warning limits and the hysteresis of the mass flow rate depend on
the DN of the measurement tube:

¢ high error value: maximum mass flow rate value authorized for the DN,

¢ low error value: opposite value of the high error value,

¢ high warning value: 80 % of the maximum mass flow rate value authorized for the DN,

¢ low warning value: opposite value of the high warning value,

¢ value of the hysteresis: 0.0 I/min.

To reset the default values of the error limits, the warning limits and the hysteresis of the mass flow rate, do the
following:

— Select the device in the navigation area.
>
e draramete
R aStand. meas. valuesEEEEE =
— [VEEERIEY ----»
LimitsEEEEE =
adneset to defaultEEEEE =
md nish

¥ The limit values and the hysteresis value are reset.
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14.5.9 Enabling the cut-off function of the mass flow rate

If the absolute (and possibly damped, see chapter 14.5.2) measured mass flow rate is less than the cut-off

value plus an hysteresis value, the mass flow rate value is set to 0:

The outputs® and the totalizers react as if the actual mass flow rate were equal to 0.

Mass flow rate

Cut-off + hysteresis
} Hysteresis = 50 % of the
Cut-off value cut-off value
0
Measured mass flow rate
Displayed mass flow rate
Figure 31: Operation of the cut-off function

By default, the cut-off function is enabled.

If the cut-off function is disabled, do the following to enable it:

— Select the device in the navigation area.
- SAVERRS

e SParamete

- eGP CEER R ----»

— VEEERIY, ----»
— [ ----»

- SElE----»
acnabled

@’ The cut-off function is enabled.

* Only variant with outputs.
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The default value of the cut-off mass flow rate is equal to 0.4 % of the full scale value. The full scale value

depends on the DN of the measurement tube.

To change the cut-off value of the mass flow rate, do the following:

— Select the device in the navigation area.

BSAW sensor

e Paramete

g otand. meas. valuesEEEEE =
— [VEEERIEY ----»

— (ST ---- >

- g ----+

— Set the cut-off value.
=y Finish

& The cut-off value of the mass flow rate is changed.

14.5.11 Disabling the cut-off function of the mass flow rate

If the cut-off function of the mass flow rate is enabled, do the following to disable it:
— Select the device in the navigation area.

- SAVERRS

e draramete

- SENCHNCEEREIES ---- >

— [VEEERIEY ----»

A C ut-OffEEEEE =

- e ----»

— Select IFEIEE)

V] The cut-off function of the mass flow rate is disabled.
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14.5.12 Resetting the default values of all the mass flow rate
parameters

To reset all the default values of the mass flow rate parameters, do the following:
— Select the device in the navigation area.

- SAVEEIRS

e draramete

— eI EES ---- >

— VEERIEY ---- >

adneset to defaul IEEEEE =

= inish

¥ Al the mass flow rate parameters are reset.
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14.6 Setting the parameters of the liquid temperature

14.6.1 Giving a user defined name to the measured liquid
temperature

The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed.

By default, the name associated to the measured liquid temperature is [EHEERIE-

To add a user defined name to the default name, do the following:
— Select the device in the navigation area.

o dSoAW senso

- EIENEE

adotand. meas. valuesEEEEE =

- IEWLEEE ---- >

> EIEENE ----»>

— Enter the name. The name can have up to 19 characters.

- LY

¥ The name is changed.

14.6.2 Activating the damping of the liquid temperature values and
selecting a predefined damping level

The damping makes it possible to damp the fluctuations of the measured values of the liquid temperature:

On the outputs. The damping of the liquid temperature comes in addition to the damping set for each
analog output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue
output).”

The damping is not applied to the new measured value, if the 2 following conditions are met:

e a (I, WELING or [5lfe]) damping level is active,

¢ and the variation between 2 values that are measured one after the other is higher than 20 °C.
The refresh time, set in chap 14.15, has no effect on the damping of the measured values.

By default, the measured liquid temperature values are not damped.

— As an alternative to the 3 predefined damping levels 9], (WEEIL or [&IE]l, you can set your own
damping parameters. See 14.6.3.

* Only variant with outputs.
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Selected damping level is applied

w““'\é‘!h‘r"’ ‘\‘,1;,'
|

1
AR M Brinke
WAVAMAWR

INEIE damping: all damping Medium dampi’r]g—"" [&fleTa) damping

the fluctuations of the .

measured values are

transmitted N
No damping if 2 consecutive measured values vary for +20 °C

N
N
N

Figure 32: Operation of the available damping levels

Damping level Response time
None Os
Low 1s
Medium 10s
High 30s
Special User-defined [fEIEERINE: see chapter 14.6.3
Table 16: Response times (10 %...90 %) of the damping levels for the liquid temperature measurements

To set a predefined damping level of the measured liquid temperature values, do the following:
— Select the device in the navigation area.

-

- EIENEE

adotand. meas. valuesEEEEE =

= LICEEE ---- >

— PENTILE] ----»

The current settings are displayed.

— Select a damping level between Ko}, \WEEIM and
The new settings are displayed.

md nish

Y The damping of the liquid temperature values is active and a predefined damping level is selected.
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14.6.3 Activating a user-defined damping of the liquid temperature
values

The damping makes it possible to damp the fluctuations of the measured values of the liquid temperature:

on the outputs. The damping of the liquid temperature comes in addition to the damping set for each analog
output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue output).*)

By default, the measured liquid temperature values are not damped.

To damp the fluctuations of the measured values, you can:

— Either choose 1 of the 3 predefined damping levels: [Ke]W, [(WELILY or BIEIY. See chapter 14.6.2.
— Or you can set your own damping parameters with the damping.

With the damping, you can set 2 parameters:

¢ a user-defined in seconds,

¢ the NMNTSIERIEGIG], i.e. a user-defined temperature value. If 2 consecutive measured values vary for +
the set temperature value, no damping is applied to the second measured value.

To set your own damping parameters of the measured liquid temperature values, do the following:
— Select the device in the navigation area.

EdSAW senso

- EIENEE

adotand. meas. valuesEEEEE =

- IEWEEE ---- >

D ampingEEEEE =

The current settings are displayed.

— Select S EEE] ----»

— Set the value of the EETEE o

— Select if the is enabled or disabled ----»
— If the is enabled, set the value.

The new settings are displayed.

md nish

¥ The special damping of the liquid temperature values is active.

) Only variant with outputs.
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By default, the liquid temperature values are not damped.

But if the damping of the liquid temperature values is active, do the following to deactivate it:

— Select the device in the navigation area.
— SAVERRS

- EIENEE

g otand. meas. valuesEEEEE =

= I EEE ---- >

— [PE T --- - »

The current settings are displayed.

— Select {2 ----»

The new settings are displayed.

=Finish

Y The damping of the liquid temperature values is inactive.

FLUID CONTROL SYSTEMS
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14.6.5 Activating the monitoring of the liquid temperature

If the temperature sensor is defective, the monitoring of the liquid temperature has no effect. In that
case:

The message [NeRE T EH R de Clea e is displayed.

Because of a malfunction in the process, the measured liquid temperature value can be too high or too low.
A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.6.7 Changing the error limits, the warning limits and the hysteresis
of the liquid temperature.

Figure 27 in chapter 14.4.5 explains how the device reacts when the monitored value enters in another
range (for example, from the normal range into the warning range). The reaction time depends on the hys-
teresis value and if the monitored value increases or decreases.

By default, the monitoring of the liquid temperature and the diagnostics are all disabled.

To activate the monitoring of the liquid temperature, do the following:
— Select the device in the navigation area.
- SEERS

- ETEMEE)

e otand. meas. valuesEEEEE =
- IEWEEE ---- >

— S ----»

g \CliVEEEEEE =

— Select |[E.

Y The monitoring of the liquid temperature is active and the device status will change depending on the
limits that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.”

— To enable the monitoring, i.e. to be informed when the value of the liquid temperature is outside the
normal range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.
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14.6.6 Deactivating the monitoring of the liquid temperature

By default, the liquid temperature values are not monitored. If the monitoring of the liquid temperature is
active, do the following to deactivate it:

— Select the device in the navigation area.

— SIAAVEEIERS

- ETENEE)

g otand. meas. valuesEEEEE =
- IGNEEWE ---- >

— S ----»

- G0z ----»

— Select ¢

Y The monitoring of the liquid temperature is inactive.

14.6.7 Changing the error limits, the warning limits and the hysteresis
of the liquid temperature

To change the error limits, the warning limits and the hysteresis of the liquid temperature, do the following:

— Select the device in the navigation area.

=doAW senso

Y Paramete

— SERENCEEREINES ---- >
= I EEE ---- >
— (NS ----»

— EEINEE ----»
The current settings are displayed.

— Set the high error limit ----»

— Set the low error limit ----»
— Set the high warning limit ----»
— Set the low warning limit ----»

— Set the hysteresis value ----»
The new settings are displayed.
. rinish

& The limit values and the hysteresis value are changed.
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14.6.8 Resetting the default values of the error limits, the warning limits
and the hysteresis of the liquid temperature

The default values of the error limits, the warning limits and the hysteresis of the liquid temperature are:
¢ high error value: 150.0 °C

e low error value: -20.0 °C

¢ high warning value: 140.0 °C

¢ low warning value: —=10.0 °C

¢ value of the hysteresis: 0.0 °C

To reset the default values of the error limits, the warning limits and the hysteresis of the liquid temperature,
do the following:

— Select the device in the navigation area.
>
e draramete
R aStand. meas. valuesEEEEE =
= LI EEE ---- >
LimitsEEEEE =
e dneset to defaultEEEEE =
md nish

¥ The limit values and the hysteresis value are reset.

14.6.9 Resetting the default values of all the liquid temperature
parameters

To reset all the default values of the liquid temperature parameters, do the following:
— Select the device in the navigation area.

— SVEERS

- EIENEE

adotand. meas. valuesEEEEE =

- IEWLEEE ---- >

adneset to defaultgEEEE =

md nish

Y A the liquid temperature parameters are reset.
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14.7 Setting the parameters of the liquid velocity

14.7.1 Giving a user defined name to the measured liquid velocity
The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed (for example in the menu).

By default, the name associated to the measured liquid velocity is KRNI

To add a user defined name to the default name, do the following:

— Select the device in the navigation area.

=doAW senso

- EIEMEE

adotand. meas. valuesEEEEE =

gL iquid velocityEEEEE =

~ VAR - - - -+

— Enter the name. The name can have up to 19 characters.

- L]

& The name is changed.

14.7.2 Activating the damping of the liquid velocity values and
selecting a predefined damping level

The damping of the liquid velocity comes in addition to the damping set for the volume flow. The damping
makes it possible to damp the fluctuations of the measured values of the liquid velocity:

On the outputs. The damping of the liquid velocity comes in addition to the damping set for each analog
output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue output).*)

The damping is not applied to the new measured value, if the 2 following conditions are met:

* a [Ie)T, \WEEIDTE or [3I]f damping level is active

¢ and the variation between 2 values that are measured one after the other is higher than 30 % (for example
when charging the pipe or stopping the flow)

By default, the liquid velocity values are not damped.

— As an alternative to the 3 predefined damping levels X&), (VEEITY or [&E], you can set your own
damping parameters. See 14.7.3.

* Only variant with outputs.

116 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

w““'\é‘!h‘r"’ ‘\‘,1;,'
|

1
B AARA haahsinte
WAVAMAWR

the fluctuations of the
measured values are
transmitted

None| damping:_all dampiﬁg\ M_Em damEJiEg—""/ [&fleTa) damping

Selected damping level is applied

No damping if 2 consecutive measured values vary for +30 %

Figure 33: Operation of the available damping levels

; Response time which is associated with the damping level
Damping level
chosen for the volume flow plus...
None *5sifthe is set to
*<0.5 s if the [SIIEIININE is set to SIETg or (AR
Low -1s
Medium -10s
High -30s
Special ...User-defined [fE T NEERINE: see chapter 14.7.3
Table 17: Response times (10 %...90 %) of the damping levels for the liquid velocity measurements

To set a predefined damping level of the measured liquid velocity values, do the following:

— Select the device in the navigation area.

BSAW sensor

- EENEE

R Stand. meas. valuesEEEEE =
dLiquid velocityEEEEE =

g DampingEEEEE =

The current settings are displayed.

— Select a damping level between Ko}, VEEIM and -

The new settings are displayed.

e rinish

¥ The damping of the liquid velocity values is active and a predefined damping level is selected.
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14.7.3 Activating a user-defined damping of the liquid velocity values

The damping makes it possible to damp the fluctuations of the measured values of the liquid velocity:

On the outputs. The damping of the liquid velocity comes in addition to the damping set for each analog
output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue output).*)

By default, the measured liquid velocity values are not damped.

To damp the fluctuations of the measured values, you can:

— Either choose 1 of the 3 predefined damping levels: (K], (VEEILY or [glfE]i. See chapter 14.7.2.
— Or you can set your own damping parameters with the SJSESE] damping.

With the damping, you can set 2 parameters:

* a user-defined in seconds,

o the NIMTRIIERIEIL), i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

To set your own damping parameters of the measured liquid velocity values, do the following:
— Select the device in the navigation area.
EdoAW senso

- ETENEE)

e gotand. meas. valuesEEEEE =
— (METIEREE ---- >
— PEIINE] ----»

The current settings are displayed.

— Select -

— Set the value of the -

— Select if the is enabled or disabled ----»
— If the is enabled, set the value. ----»
The new settings are displayed.

=drinish

Y The special damping of the liquid velocity values is active.

* Only variant with outputs.
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14.7.4 Deactivating the damping of the liquid velocity values

By default, the liquid velocity values are not damped.
But if the damping of the liquid velocity values is active, do the following to deactivate it:
— Select the device in the navigation area.

= doAW senso

- EIENEE

- R

L iquid velocityEEEEE =

— PENTILE] ----»

The current settings are displayed.

— Select \[(IiE ----»

The new settings are displayed.

e inish

¥ The damping of the liquid velocity values is inactive.

14.7.5 Activating the monitoring of the liquid velocity

Because of a malfunction in the process or in the flow rate sensor, the measured liquid velocity value can be
too high or too low.

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.7.7 Changing the error limits, the warning limits and the hysteresis
of the liquid velocity.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the liquid velocity and the diagnostics are all disabled.
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To activate the monitoring of the liquid velocity, do the following:

— Select the device in the navigation area.

md AW sensor

Y Paramete

B Stand. meas. valuesEEEEE =
Liquid velocityEEEEE =

— S ----»

- G0z ----»

— Select R

Y The monitoring of the liquid velocity is active and the device status will change depending on the limits
that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.*)

— To enable the monitoring, i.e. to be informed when the value of the liquid velocity is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

“ Only variant with outputs.

14.7.6 Deactivating the monitoring of the liquid velocity

By default, the liquid velocity values are not monitored.

If the monitoring of the liquid velocity is active, do the following to deactivate it:
— Select the device in the navigation area.

- SAVEEIRS

- ETENEE)

R Stand. meas. valuesEEEEE =
L quid velocityEEEEE =

— [MS ----»

o/ \CtiVEEEEEE =

— Select [\[g.

Y The monitoring of the liquid velocity is inactive.
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14.7.7 Changing the error limits, the warning limits and the hysteresis
of the liquid velocity

To change the error limits, the warning limits and the hysteresis of the liquid velocity, do the following:
— Select the device in the navigation area.
— SIAVEEIERS

- ETENEE)

g otand. meas. valuesEEEEE =
L quid velocityEEEEE =

— [ME ----»

— SEHRE ---- >

The current settings are displayed.
— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»
— Set the low warning limit ----»
— Set the hysteresis value ----»
The new settings are displayed.

= inish

¥ The limit values and the hysteresis value are changed.

14.7.8 Resetting the default values of the error limits, the warning
limits and the hysteresis of the liquid velocity

The default values of the error limits, the warning limits and the hysteresis of the liquid velocity are the
following:

¢ high error value: +10.0 m/s

* low error value: -10.0 m/s

¢ high warning value: +8.0 m/s

* low warning value: -8.0 m/s

¢ value of the hysteresis: 0.0 m/s
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To reset the default values of the error limits, the warning limits and the hysteresis of the liquid velocity, do
the following:

— Select the device in the navigation area.
= oAW senso

Y Paramete

g otand. meas. valuesEEEEE =
e aLiquid velocityEEEEr =

— [MiE ----»

adneset to defaultEEEEE =

e rinish

& The limit values and the hysteresis value are reset.

14.7.9 Resetting the default values of all the liquid velocity
parameters

To reset all the default values of all the liquid velocity parameters, do the following:
— Select the device in the navigation area.
=AW senso

S Paramete

S Stand. meas. valuesEEEEE-=
e Liquid velocityEEEEE =
adneset to defaultEEEEE =

= inish

¥ Al the liquid velocity parameters are reset.
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14.8 Setting the parameters of the liquid density

14.8.1 Giving a user defined name to the measured liquid density
The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed (for example in the [OIIIsIIE menu).

By default, the name associated to the measured liquid density is PERELL-

To add a user defined name to the default name, do the following:

— Select the device in the navigation area.

- SNEERS

e araramete

- -

- PEELY ---- >

— EERENE ----»

— Enter the name. The name can have up to 19 characters.

~ LY

& The name is changed.

14.8.2 Activating the damping of the liquid density values and
selecting a predefined damping level

The damping of the liquid density comes in addition to the damping set for the mass flow rate. The damping
makes it possible to damp the fluctuations of the measured values of the liquid density:

On the outputs. The damping of the liquid density comes in addition to the damping set for each analog
output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue output).”)

The damping is not applied to the new measured value, if the 2 following conditions are met:

(¥l owliMediumfels damping level is active

¢ and the variation between 2 values that are measured one after the other is higher than 30 % (for example
when charging the pipe or stopping the flow)

By default, the liquid density values are damped with the level [JEEITL

— As an alternative to the 3 predefined damping levels [T, (WEEIL or [&IEll, you can set your own
damping parameters. See 14.8.3.

* Only variant with outputs.
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Selected dampin_g level is applied
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the fluctuations of the .
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No damping if 2 consecutive measured values vary for +30 %
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N

Figure 34: Operation of the available damping levels

: Response time which is associated with the damping level
Damping level ;
chosen for the density
None ¢ 0.5sifthe is set to
*1sifthe
Low 3s
Medium 10s
High 30s
Special ...User-defined [ IEERINE: see chapter 14.7.3
Table 18: Response times (10 %...90 %) of the damping levels for the liquid density measurements

To set a predefined damping level of the measured liquid density values, do the following:
— Select the device in the navigation area.
=doAW senso

Y Paramete

e otand. meas. valuesEEEEE =
— PERELRY ----»
— PEIINE] ----»

The current settings are displayed.

— Select a damping level between KoY, (VEEIT and Gl ----»
The new settings are displayed.

= inish

Y The damping of the liquid density values is active and a predefined damping level is selected.
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14.8.3 Activating a user-defined damping of the liquid density values
The damping of the liquid density comes in addition to the damping set for the mass flow rate. The damping
makes it possible to damp the fluctuations of the measured values of the liquid density:

On the outputs. The damping of the liquid density comes in addition to the damping set for each analog
output (see chapter 17.3.2 Selecting the damping level of the values transmitted on an analogue output).*)

By default, the liquid density values are damped with the level [YEEIY.

To damp the fluctuations of the measured values, you can:

— Either choose 1 of the 3 predefined damping levels: (K], (EEIL or [gifE]i. See chapter 14.8.2.
— Or you can set your own damping parameters with the damping.

With the damping, you can set 2 parameters:

* a user-defined in seconds,

o the NIMTRIERIIL), i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

To set your own damping parameters of the measured liquid density values, do the following:
— Select the device in the navigation area.
EASAW senso

- ETENEE)

R Stand. meas. valuesEEEEE 2
— PERELRY ----»
— PEINE] ----»

The current settings are displayed.

— Select -

— Set the value of the -

— Select if the is enabled or disabled ----»
— If the is enabled, set the value. ----»
The new settings are displayed.

=drinish

Y The special damping of the liquid density values is active.

* Only variant with outputs.
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14.8.4 Deactivating the damping of the liquid density values

By default, the liquid density values are damped with the level [JEEIT

But if the damping of the liquid density values is active, do the following to deactivate it:
— Select the device in the navigation area.

=doAW senso

Y Paramete

- SENCHNEEEEES ----»
e Liquid velocityEEEEE =
— PE T --- - »

The current settings are displayed.
— Select \PIiE ----»

The new settings are displayed.

= inish

Y The damping of the liquid density values is inactive.

14.8.5 Activating the monitoring of the liquid density

Because of a malfunction in the process or in the flow rate sensor, the measured liquid density value can be
too high or too low.

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.8.7 Changing the error limits, the warning limits and the hysteresis
of the liquid density.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the liquid density and the diagnostics are all disabled.
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To activate the monitoring of the liquid density, do the following:
— Select the device in the navigation area.
— SIAVEREERS

Y Paramete

e gotand. meas. valuesEEEEE =
—> DIGERY ---- >

— [HE ----»

- G0z ----»

— Select &

Y The monitoring of the liquid density is active and the device status will change depending on the limits
that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.*)

— To enable the monitoring, i.e. to be informed when the value of the liquid density is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

“ Only variant with outputs.

14.8.6 Deactivating the monitoring of the liquid density

By default, the liquid density values are not monitored.
If the monitoring of the liquid density is active, do the following to deactivate it:
— Select the device in the navigation area.

— SIAVEEIERS

e araramete

adotand. meas. valuesEEEEE <

— PEREY ---- >

— [MS ----»

- Gz ----»

— Select [\[&.

Y The monitoring of the liquid density is inactive.
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14.8.7 Changing the error limits, the warning limits and the hysteresis
of the liquid density

To change the error limits, the warning limits and the hysteresis of the liquid density, do the following:
— Select the device in the navigation area.
- SAVEEIRS

- ETENEE)

g otand. meas. valuesEEEEE =
— [RIEE] ---- >

— S ----»

— SEHRE ---- >

The current settings are displayed.
— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»
— Set the low warning limit ----»
— Set the hysteresis value ----»
The new settings are displayed.

= inish

¥ The limit values and the hysteresis value are changed.

14.8.8 Resetting the default values of the error limits, the warning
limits and the hysteresis of the liquid density

The default values of the error limits, the warning limits and the hysteresis of the liquid density are the
following:

* high error value: +10.0 g/cm?®

* low error value: —10.0 g/cm?

* high warning value: +8.0 g/cm?®

e low warning value: -8.0 g/cm?

» value of the hysteresis: 0.0 g/cm?

To reset the default values of the error limits, the warning limits and the hysteresis of the liquid density, do
the following:

— Select the device in the navigation area.
e doAW senso

Y Paramete

e otand. meas. valuesEEEEE =
— PEREY ---- >
— (NS ----»
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Y Reset to defaultEEEEe =
=4 nish

& The limit values and the hysteresis value are reset.

14.8.9 Setting the measurement mode of liquid density

Density mode can be selected through the following values:

e Measured (value measured via SAW signals, and liquid temperature)

¢ Water (value calculated based on liquid temperature measured by FLOWave)

¢ Constant (value set to a constant value)

e Linear (p = a+bT; coefficients a and b to be set by installer, T in °C)

e Quadratic (p = a+bT+cT?; coefficients a, b and c to be set by installer, T in °C)

When option BEEIEY is ordered, default density mode will be [ EERTIEL)

— Select the device in the navigation area.

= oAW senso

- EIENEE

- e

— PEELY ---- >

- VUEEE----»

— Choose the density mode between [VEERUEE], WELEY, CFNEENL, [BREET, CIERIELLE.
— If coefficients have to be set (in [ ENL, [EREEL, mode), then set the values.

& The measurement mode of liquid density is set.

14.8.10 Resetting the default values of all the liquid density
parameters

To reset all the default values of all the liquid density parameters, do the following:
— Select the device in the navigation area.

S SAW senso

- FEENEGE

g otand. meas. valuesEEEEE =

— PEEIR ---- >

- -

md nish

& Al the liquid velocity parameters are reset.
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14.9 Setting the parameters of the volume totalizers

14.9.1 Giving a user defined name to each totalizer

The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed.

By default, the names associated to the volume totalizers are [[IEIFLIH] and IEEFEHE.
To add a user defined name to the default name of a volume totalizer, do the following:
— Select the device in the navigation area.

— SNVEERS

- FEENEGE

g otand. meas. valuesEEEEE =

- or IEE# ----»

— VEIEENE ----»

— Enter the name. The name can have up to 19 characters.

~ LY

& The name is changed.

14.9.2 Selecting the counting direction of each volume totalizer

By default, the counting direction of both volume totalizers is [FRINERIN-
The possible counting directions are:

o [ETIZENN: the volume totalizer counts the volume of liquid that flows in the direction defined as pos-
itive, i.e. in the same direction as the arrow located on the front of the device.

o \EFEUNENRNIN: the volume totalizer counts the volume of liquid that flows in the direction defined as neg-
ative, i.e. in the direction opposite to the direction of the arrow located on the front of the device.

¢ [2l601): the volume totalizer counts the volume of liquid that flows in the direction defined as positive but
deducts the volume of liquid that flows in the direction defined as negative.

To change the counting direction of each volume totalizer, do the following:
— Select the device in the navigation area.

o oAW senso

- EENEE

e otand. meas. valuesEEEEE =

md 1otalizer 1ksg -

adcounting directionEEEEE =

— Select a counting direction.

Y The counting direction is changed.
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14.9.3 Activating the monitoring of each volume totalizer value

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.9.5 Changing the error limits, the warning limits and the hysteresis
of each volume totalizer.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the volume totalizers and the diagnostics are all disabled.

To activate the monitoring of each volume totalizer, do the following:
— Select the device in the navigation area.
— SIAVERRS

e SParamete

- eGP CEER R ---- >
o 'otalizer 1l Totalizer 2B

L imitsEEEEE =
— GG ----»
— Select |[E

¥ The monitoring of the volume totalizer is active and the device status will change depending on the limits
that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.*)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.)

— To enable the monitoring, i.e. to be informed when the value of a volume totalizer is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.
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14.9.4 Deactivating the monitoring of each volume totalizer

By default, the volume totalizers are not monitored.

If the monitoring of a volume totalizer is active, do the following to deactivate it:
— Select the device in the navigation area.

- SAVERRS

e SParamete

¥5tand. meas. valuesEEERES

o otalizer 1liTotalizer 2B
LimitsEEEEE =

- GG ----»

— Select &,

Y The monitoring of the volume totalizer is inactive.

14.9.5 Changing the error limits, the warning limits and the hysteresis
of each volume totalizer

To change the error limits, the warning limits and the hysteresis of each volume totalizer, do the following:
— Select the device in the navigation area.
- SNEERS

e araramete

- -

- or IEE#H ----»

- NS ----»

— iR ----»

The current settings are displayed.

— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»

— Set the low warning limit ----»

— Set the hysteresis value ----»

The new settings are displayed.

md nish

¥ The limit values and the hysteresis value are changed.
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14.9.6 Resetting the default values of the error limits, the warning
limits and the hysteresis of each volume totalizer

The default values of the error limits, the warning limits and the hysteresis of the volume totalizers are the
following:

¢ high error value: 10,000,000 m?

e low error value: =10,000,000 m?

* high warning value: 8,000,000 m*

¢ low warning value: —-8,000,000 m?

e value of the hysteresis: 0.0 m®

To reset the default values of the error limits, the warning limits and the hysteresis of each volume totalizer, do the
following:

— Select the device in the navigation area.
>

e draramete

R aStand. meas. valuesEEEEE =

Y otalizer 1[igTotalizer 2EEREES

— (s ----»

adneset to defaultEEEEE =

md nish

& The limit values and the hysteresis value are reset.

14.9.7 Enabling the user to start, stop or reset each volume totalizer

By default, the user is not allowed to start, to stop or to reset a volume totalizer.

To authorize the user to start, to stop or to reset a volume totalizer, do the following:
— Select the device in the navigation area.

= doAW senso

- EIENEE

R aStand. meas. valuesEEEEE =

3 otalizer 10 -

o tart/Stop/ResetEEEEE =

— Select

6 The user is authorized to start, to stop or to reset a volume totalizer.
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14.9.8 Disabling the user to start, stop or reset each volume totalizer

By default, the user is not allowed to start, to stop or to reset a volume totalizer.

If the of a volume totalizer is active, do the following to disable them:
— Select the device in the navigation area.

= doAW senso

e araramete

- e

- or INEIFET# ----»

e Start/Stop/ResectEEEEe =

— Select DIFEER)

& The user is not authorized to start or to stop or to reset a volume totalizer.

14.9.9 Starting a volume totalizer

If the STEIRISIJARER of a volume totalizer is active, do the following to start the volume totalizer:
— Select the device in the navigation area.
R ASAW senso

e SParamete

e otand. meas. valuesEEEEE =
= Totalizer 1 sJ@Totalizer 2EEEEE =
— SIS - --- >

— Select SEIEE

@’ The volume totalizer starts to count.

14.9.10 Stopping a volume totalizer

If the of a volume totalizer is active, do the following to stop the volume totalizer:
— Select the device in the navigation area.

— SNVEENE

- FEENEE

myStand. meas. valuesEEEEE =

gl 'otalizer 104 -

— SEEIEN ---- >

— Select

Y The volume totalizer stops counting.
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14.9.11 Resetting each volume totalizer to a

If the SIETRVSITIYREREL of a volume totalizer is active, do the following to reset the volume totalizer to the
Preset valuet

— Select the device in the navigation area.
-

e raramete

e Stand. meas. valuesEEEEE =

- or IEEH ----»

o V/alue resetEEEEE =

md nish

¥ The volume totalizer is reset to the preset value.

— To change the preset value of a volume totalizer, see chapter 14.9.12 Changing the Preset value for a
volume totalizer reset.

14.9.12 Changing the for a volume totalizer reset

The default value of the is 0 ml.

If the of a volume totalizer is active, do the following to change the preset value:
— Select the device in the navigation area.

doAW senso

e araramete

- e

B Totalizer 104 e

- [HdCEERENE ----»

— Set the value.
~ T
¥ The value is changed.
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14.9.13 Resetting the overflow counter of a volume totalizer

If a volume totalizer reaches its maximum value, the associated overflow counter value is incremented by 1.
To reset the overflow counter associated to each volume totalizer, do the following:

— Select the device in the navigation area.

- SAVERRS

e SParamete

¥Stand. meas. valuesREREES
md ' otalizer 1lvigTotalizer 2Rt g
e gneset overflow countergEEes =
= rinish

@’ The overflow counter associated to the volume totalizer is reset.

14.9.14 Resetting all the parameters of a volume totalizer to the
default values

To reset all the parameters of a volume totalizer to the default values, do the following:
— Select the device in the navigation area.

- SAVERRS

e draramete

- SENCHNCEEREES ---- >

- or INEIFE# ----»

- e

o rinish

¥ All the parameters of each volume totalizer are reset to their default values.
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14.10 Setting the parameters of the mass totalizers

14.10.1 Giving a user defined name to each mass totalizer

The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed.

By default, the names associated to the mass totalizers are ElilelMass totalizer 2§

To add a user defined name to the default name of a mass totalizer, do the following:

— Select the device in the navigation area.

— SNEERS

e Paramete

mStand. meas. valuesEEEEE =
e aMass totalizer 1fs]g§Mass totalizer 2EEEEE =
— VEIEGENE ----»

— Enter the name. The name can have up to 19 characters.
~ LY
& The name is changed.

14.10.2 Selecting the counting direction of each mass totalizer

By default, the counting direction of both mass totalizers is [N
The possible counting directions are:

o [HEIIENNN: the mass totalizer counts the mass of liquid that flows in the direction defined as positive,
i.e. in the same direction as the arrow located on the front of the device.

o VEREUNEXII: the mass totalizer counts the mass of liquid that flows in the direction defined as negative,
i.e. in the direction opposite to the direction of the arrow located on the front of the device.

¢ [2l6]1)): the mass totalizer counts the mass of liquid that flows in the direction defined as positive but
deducts the mass of liquid that flows in the direction defined as negative.

To change the counting direction of each mass totalizer, do the following:
— Select the device in the navigation area.
o SAW senso

- FETEEE)

- e CEER R ---- >
e aMass totalizer 1fe]dMass totalizer 2EEEEE=
adcounting directionEEEEE =

— Select a counting direction.

Y The counting direction is changed.
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14.10.3 Activating the monitoring of each mass totalizer value

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.10.5 Changing the error limits, the warning limits and the hys-
teresis of each mass totalizer.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the mass totalizers and the diagnostics are all disabled.

To activate the monitoring of each mass totalizer, do the following:
— Select the device in the navigation area.
- SIAVERRS
- EIENEE
adotand. meas. valuesEEEEE =
adMass totalizer 1[dJg CEEEE
LimitsEEEEE =
- GG ----»
— Select 8

¥ The monitoring of the mass totalizer is active and the device status will change depending on the limits
that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.*)

— To enable the monitoring, i.e. to be informed when the value of a mass totalizer is outside the normal
range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.
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14.10.4 Deactivating the monitoring of each mass totalizer

By default, the mass totalizers are not monitored.

If the monitoring of a mass totalizer is active, do the following to deactivate it:
— Select the device in the navigation area.

= doAW senso

- EIENEE

- eGP CEER R ----»
Y Mass totalizer 1fs]@Mass totalizer 2EEEEe =

LimitsEEEEE =
- XGiE----»
— Select ¢,

Y The monitoring of the mass totalizer is inactive.

14.10.5 Changing the error limits, the warning limits and the hysteresis
of each mass totalizer

To change the error limits, the warning limits and the hysteresis of each mass totalizer, do the following:
— Select the device in the navigation area.
S SAW senso

- FEENEE

g otand. meas. valuesEEEEE =

- eldMass totalizer 2EEEEE =
— MRS ----»

— SEKE ---- »

The current settings are displayed.
— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----»
— Set the low warning limit ----»
— Set the hysteresis value ----»
The new settings are displayed.

md nish

& The limit values and the hysteresis value are changed.
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14.10.6 Resetting the default values of the error limits, the warning
limits and the hysteresis of each mass totalizer

The default values of the error limits, the warning limits and the hysteresis of the mass totalizers are the
following:

¢ high error value: 10,000,000 t

¢ low error value: —10,000,000 t

¢ high warning value: 8,000,000 t

¢ low warning value: —-8,000,000 t

¢ value of the hysteresis: 0.0 t

To reset the default values of the error limits, the warning limits and the hysteresis of each mass totalizer, do the
following:

— Select the device in the navigation area.

>

e draramete

R aStand. meas. valuesEEEEE =

- idMass totalizer 2[FEENe=S
BE ----»

adneset to defaultEEEEE =

md nish

& The limit values and the hysteresis value are reset.

14.10.7 Enabling the user to start, stop or reset each mass totalizer

By default, the user is not allowed to start, to stop or to reset a mass totalizer.

To authorize the user to start, to stop or to reset a mass totalizer, do the following:
— Select the device in the navigation area.

- SAVERRS

- EIENEE

g otand. meas. valuesEEEEE =

- oldMass totalizer 2EEEEE =

e Start/Stop/ResectEEEEe =

— Select

6 The user is authorized to start, to stop or to reset a mass totalizer.
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14.10.8 Disabling the user to start, stop or reset each mass totalizer

By default, the user is not allowed to start, to stop or to reset a mass totalizer.

If the of a mass totalizer is active, do the following to disable them:
— Select the device in the navigation area.

— SAVERRS

draramete

Edotand. meas. valuesEEEEE =

- or VEERANEFET W - - - - »

g otart/Stop/ResetEEEEE =

— Select [DIEEEG)

& The user is not authorized to start or to stop or to reset a mass totalizer.

14.10.9 Starting a mass totalizer

If the BLERYSITIYIREREL of a mass totalizer is active, do the following to start the totalizer:
— Select the device in the navigation area.
— AVERRE

e SParamete

e otand. meas. valuesEEEEE =
= Mass totalizer 1fs]gMass totalizer 2EEEEE =
— BERIEIGTS ---- »

— Select SJELEL

@’ The mass totalizer starts to count.

14.10.10 Stopping a mass totalizer

If the BIERISITIYIREREL of a mass totalizer is active, do the following to stop the mass totalizer:
— Select the device in the navigation area.
= SoAW senso

e aParamete

S Stand. meas. valuesEEEEE-S
= Mass totalizer 1fs]gMass totalizer 2EEEEE =
— SERIEGE ----»

— Select SjlJofef: e

& The mass totalizer stops counting.
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14.10.11 Resetting each mass totalizer to a

If the STEIRIEIJARERE of a mass totalizer is active, do the following to reset the totalizer to the
EE:
— Select the device in the navigation area.

BSAW sensor

=y Paramete

e Stand. meas. valuesEEEEE =

- oldMass totalizer 2EEEEE =
o V/alue resetEEEEE =

=g inish

& The mass totalizer is reset to the preset value.

— To change the preset value of a mass totalizer, see chapter 14.10.12 Changing the Preset value for a
mass totalizer reset.

14.10.12 Changing the for a mass totalizer reset

The default value of the is 0 kg.

If the of a mass totalizer is active, do the following to change the preset value:
— Select the device in the navigation area.

= doAW senso

e araramete

- R

- or VEFEEGEFE W, - -- - »
- HCEERENE ----»

— Set the value.

~> LY

¥ The value is changed.
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14.10.13 Resetting the overflow counter of a mass totalizer

If a mass totalizer reaches its maximum value, the associated overflow counter value is incremented by 1.
To reset the overflow counter associated to each mass totalizer, do the following:

— Select the device in the navigation area.

— SAVERRS

Y Paramete

- SEUCHNEEEEES ----»

- oldMass totalizer 2EEEEE =
agneset overflow countergEEEs =

= arinish

@’ The overflow counter associated to the mass totalizer is reset.

14.10.14 Resetting all the parameters of a mass totalizer to the default
values

To reset all the parameters of a mass totalizer to the default values, do the following:
— Select the device in the navigation area.

— SIAVERRS

- FEENEG

- -

- oJdMass totalizer 2EEEEE =

adneset to defaul tEEEEE =

o rinish

¥ Al the parameters of each mass totalizer are reset to their default values.
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14.11 Setting the parameters of the differentiation factor
(optional feature)

14.11.1 What is the differentiation factor?
The differentiation factor (DF) is a dimensionless measurement value which can be used to identify the liquid
flowing through the pipe.

Before SW version 05.00.00, differentiation factor was named density factor. Given the fact that the option
density appeared, the name was changed in order to avoid confusion.

The DF is a non-calibrated acoustic measurement based on the measurement of the speed of sound in the
liquid and can be compensated by temperature. The DF gives an idea of the the density of most of aqueous
liquids. By default, the temperature compensation is related to water.

— To set a temperature compensation, refer to chapter 14.11.10.

Air bubbles in the liquid have an unwanted effect on the DF accuracy.

The device measures DF in the range of 0.8...1.3:

¢ If a liquid flowing through the pipe has a higher density than water, the measured DF is higher than 1.
¢ If a liquid flowing through the pipe has a lower density than water, the measured DF is lower than 1.
Examples of DF ranges:

* The DF of water is in the range of 0.95...1.05.

* The DF of tomato ketchup is in the range of 1.1...1.3.

14.11.2 Giving a user defined name to the measured differentiation
factor

The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed (for example in the [OII[TelIi& menu).

By default, the name associated to the measured DF is [B]j.

To add a user defined name to the default name, do the following:
— Select the device in the navigation area.

— SIAVEEIERS

- EIENEE

EYAdd. meas. valuesSEEEEE =

— Enter the name. The name can have up to 19 characters.
> LY
& The name is changed.
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14.11.3 Activating the damping of the differentiation factor values and
selecting a predefined damping level

The damping makes it possible to damp the fluctuations of the measured values of the DF:
¢ On the totalizers

¢ On the outputs. The damping set for an analog output comes in addition to the damping of the DF. *)

The damping is not applied to the new measured value, if the 2 following conditions are met:

e a (IS, (WELINGY or [5IfE]) damping level is active

¢ and the variation between 2 values that are measured one after the other is higher than 30 % (for example
when changing the liquid in the pipe)

By default, the DF values are not damped.

The damping level or no damping at all are suited for applications or processes that need fast
response times.

The [WELILY damping level or the [glfe]i] damping level are suited if the DF values change slowly.

— As an alternative to the 3 predefined damping levels [T, (WEEITL or [5IEll, you can set your own
damping parameters. See 14.11.4

* Only variant with outputs.

Selected dampin_g level is applied

o, "
o *\éﬁv’.\.na i
1

|
LAANAANA hpmbagade PP T
VWYY

damping [Vl damping~ {1} damping

INEIE damping: all

the fluctuations of the .
measured values are
transmitted NS

No damping if 2 consecutive measured values vary for +30 %

Figure 35: Operation of the available damping levels

Damping level Response time
None Os
Low 1s
Medium 10s
High 30s
Special User-defined Response time: see chapter 14.11.4
Table 19: Response times (10 %...90 %) of the damping levels for the DF measurements
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To set a predefined damping level of the DF, do the following:
— Select the device in the navigation area.
— SVEEIRS

=y Paramete

e dAdd. meas. valuesgEEEE =
— Bl§----»
— PENNL] ----»

The current settings are displayed.

— Select a damping level between oYW, VEEMLY and ey ----»
The new settings are displayed.

= inish

¥ The damping of the DF values is active and a predefined damping level is selected.

14.11.4 Activating a user-defined damping of the differentiation factor
values

The damping makes it possible to damp the fluctuations of the measured values of the DF:
* On the totalizers

¢ On the outputs. The damping of the DF comes in addition to the damping set for each analog output®)

By default, the measured DF values are not damped.

To damp the fluctuations of the measured values, you can:

— Either select 1 of the 3 predefined damping levels: o], [(WEEITY or RIF]Y. See chapter 14.11.3.
— Or you can set your own damping parameters with the damping.

With the damping, you can set 2 parameters:

¢ a user-defined in seconds,

o the NIRRT, i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

* Only variant with outputs.
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— Select the device in the navigation area.
— SIAVEREERS

Y Paramete

SAdd. meas. valuesEEEEE =
— BI§----»
— [BETNTINLE) ---- »

The current settings are displayed.
— Select NS

— Set the value of the et
— Select if the NGPRWERIEIE is enabled or disabled ----
— If the VIGRRITERIEIE| is enabled, set the value. ----»

The new settings are displayed.

=Finish

Y The special damping of the DF values is active.

FLUID CONTROL SYSTEMS

14.11.5 Deactivating the damping of the differentiation factor values

By default, the DF values are not damped.

If the damping of the DF values is active, do the following to deactivate it:

— Select the device in the navigation area.
= oAW senso

B aParamete

B SAdd. meas. valuesEEEEE =
- [pl§----»
— PEE] --- - »

The current settings are displayed.
— Select \[PNifE ----»
The new settings are displayed.

e rinish

Y The damping of the DF values is inactive.
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14.11.6 Activating the monitoring of the differentiation factor

— Before activating the monitoring of the DF, set the DF error and warning limits. See chapter 14.11.8.
By default, the monitoring of the DF and the diagnostics are all disabled.
To activate the monitoring of the DF, do the following:

— Select the device in the navigation area.

EdoAW senso

- EIENEE

a3/ \dd. meas. valuesEEEEr =

— Bl§----»

— HSE ----»

- GG ----»

— Select |[EE.

Y The monitoring of the DF is active and the device status will change depending on the limits that have
been set.

— You can transmit the DF value with an analogue output to a PLC for example to identify the liquid flowing
through the pipe.*)

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.”)

— To enable the monitoring, i.e. to be informed when the value of the DF is outside the normal range,
enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.

14.11.7 Deactivating the monitoring of the differentiation factor
By default, the DF values are not monitored. If the monitoring of the DF is active, do the following to deac-
tivate it:

— Select the device in the navigation area.

— SVEERS

e draramete

=g/ \dd. meas. valuesEEEEs =

— Bl§----»

- QS ----»

- GG ----»

— Select ¢,

¥ The monitoring of the DF is inactive.
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14.11.8 Changing the error limits, the warning limits and the hysteresis
of the differentiation factor

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.11.8 Changing the error limits, the warning limits and the hys-
teresis of the differentiation factor.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the DF and the diagnostics are all disabled.

To change the error limits, the warning limits and the hysteresis of the DF, do the following:
— Select the device in the navigation area.
= doAW senso
e araramete
=a/\dd. meas. valuesEEEEE =
> p§----»
LimitsEEEEE =
— EEEE ----»
The current settings are displayed.

— Set the high error limit ----»

— Set the low error limit ----»
— Set the high warning limit ----
— Set the low warning limit ----»

— Set the hysteresis value ----»
The new settings are displayed.
e rinish

& The limit values and the hysteresis value are changed.
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14.11.9 Resetting the default values of the error limits, the warning
limits and the hysteresis of the differentiation factor

The default values of the error limits, the warning limits and the hysteresis of the DF are the following:
¢ high error value: 1.6000

¢ low error value: 0.5000

¢ high warning value: 1.5000

¢ low warning value: 0.6000

¢ value of the hysteresis: 0.0100

To reset the default values of the error limits, the warning limits and the hysteresis of the DF, do the
following:

— Select the device in the navigation area.

BSAW sensor

e Paramete

B SAdd. meas. valuesgEEEEr =
— Bl§----»
- (MR ----»

e Reset to defaultEEEEE =
=4 nish

¥ The limit values and the hysteresis value are reset.

14.11.10 Setting the temperature compensation to measure the
differentiation factor

In order that the DF of the liquid stays constant whatever the liquid temperature, the DF must be tem-
perature compensated.

You can only set the temperature compensation for 1 of the liquids that may flow through the pipe.
The device has 2 types of temperature compensations to measure the DF:

¢ according to an equation that is specific to water, i.e. when water flows through the pipe, the DF will
always be equal to 1, whatever the water temperature. The equation for water cannot be changed. See
chapter 14.11.12 Activating the temperature compensation for water.

¢ according to an equation of 5th order for which you can set the 5 constants. See chapter 14.11.11 Setting
the temperature compensation for a liquid other than water.

By default, the temperature compensation is made according to an equation that is specific to water and
that cannot be changed.
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14.11.11 Setting the temperature compensation for a liquid other than
water

You can set the 5 constants (a,...a,) of the equation which compensates the temperature of the liquid to
calculate the DF:
a,+aT+aT?+aT°+aT +aT°

— To help you define the 6 constants a, to a,, contact Burkert.

To activate the temperature compensation for a liquid other than water, do the following:
— Select the device in the navigation area.

-

e draramete

g Add. meas. valuesEEEEE =

- [Bl§----»

agcompensationEEEEE =

The current settings are displayed.

— Select YEGIE] ----»

— Set the value of the constant a, in the scientific notation. For example, to set the value 0.93724, enter
93.724000E-02 or, to set the value 372.4, enter 3.724000E+02.

— Set the value of the constant a,, in the scientific notation.
— Set the value of the constant a,, in the scientific notation.
— Set the value of the constant a,, in the scientific notation.
— Set the value of the constant a,, in the scientific notation.
— Set the value of the constant a,, in the scientific notation.
The new settings are displayed.

md nish

Y The temperature compensation for a liquid other than water is active.
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14.11.12 Activating the temperature compensation for water

To activate the temperature compensation for water, do the following:
— Select the device in the navigation area.
= oAW senso

- ETENEE)

BYAdd. meas. valuesEEEEE =
- pl§----»

R CompensationEEEEE =

The current settings are displayed.
— Select JEI& ----»

The new settings are displayed.

= inish

Y The temperature compensation for water is active.

14.11.13 Resetting the default values of all the differentiation factor
parameters

To reset all the default values of the DF parameters, do the following:
— Select the device in the navigation area.

— SAVERRS

- EIENEE

a/\dd. meas. valuesEEEEs 2

— ————

adheset to defaultEEEEE =

= nish

& Al the DF parameters are reset.

152 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

14.11.14 Use case example of the differentiation factor

If different liquids with different DF may flow through the pipe, you can identify the liquid flowing through the
pipe at a given time.

Liquid 1 Liquid 3
< oy . .

1 —

Figure 36: Ranges of the DF for different liquids flowing through the pipe

To identify the liquid flowing through the pipe, do the following:
— Connect an analogue output or a digital output configured as a frequency output to a PLC for example.”)

— Associate the DF to the used analogue output or digital output. See chapter 17.3.1 Changing the
process value and the process value range associated to an analogue output or chapter 17.5.3 Config-
uring a digital output as a frequency output.”)

— Make sure you exactly know the ranges of the DF values for the different liquids that may flow through
the pipe.

— If necessary, select the type of temperature compensation for one of the liquids. See chapter 14.11.10.

— Configure the ranges in the PLC so that you can clearly identify which liquid is flowing through the pipe.

' Only variant with outputs.

153 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

14.12 Setting the parameters of the acoustic transmission
factor (optional feature)

14.12.1 What is the acoustic transmission factor?
The acoustic transmission factor makes it possible to know the quality of the transmission of sound in the
liquid thus the reliability of the measurements.

Indeed, the wave transit time in the liquid and the wave amplitude change depending on the following
criteria:

¢ the type of liquid: aqueous solution, oil solution, emulsion, etc.
¢ the presence of gas bubbles

¢ the presence of solid particles

¢ the liquid temperature

¢ the DN of the pipe

The acoustic transmission factor, given in %, is calculated on the base of the amplitude changes of the
waves. The acoustic transmission factor of water without gas bubbles is equal to 100 % at a water tem-
perature of +23 °C.

The temperature changes of the liquid are not compensated for the measurement of the acoustic trans-
mission factor.

The device measures acoustic transmission factors from 10 % and up.

¢ |f the wave amplitude in a liquid flowing through the pipe is higher than the wave amplitude in water, the
measured acoustic transmission factor will be higher than 100 %.

¢ If the wave amplitude in a liquid flowing through the pipe is lower than the wave amplitude in water, the
measured acoustic transmission factor will be lower than 100 %.

Gas bubbles or solid particles in the liquid have a similar effect on the transmission acoustic factor. If
the concentration of gas bubbles or solid particles increases in a liquid, the acoustic transmission factor
decreases. So, measuring and monitoring the acoustic transmission factor can be used to detect the
presence of gas bubbles or solid particles in the liquid.

— Take into account that special process conditions can have an effect on aging of the sensor thus on the
acoustic transmission factor value.

154 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

14.12.2 Giving a user defined name to the measured acoustic
transmission factor

The name is used to identify the process value in the user defined views and in all the menus where the
process value is displayed (for example in the [OIIIIIE menu).

By default, the name associated to the measured acoustic transmission factor is NIV EUEIIEY -
To add a user defined name to the default name, do the following:

— Select the device in the navigation area.

e AoAW senso

e Paramete

mYAdd. meas. valuesEEEEE ==
S Acoustic transmission factorEhikt -
— VEIEGENE ----»

— Enter the name. The name can have up to 19 characters.
~ LT
¥ The name is changed.

14.12.3 Activating the damping of the acoustic transmission factor
and selecting a predefined damping level

The damping makes it possible to damp the fluctuations of the measured values of the acoustic trans-
mission factor:
¢ On the totalizers

¢ On the outputs. The damping set for an analog output comes in addition to the damping of the acoustic
transmission factor *)

The damping is not applied to the new measured value, if the 2 following conditions are met:

e a IS, (WELING or [FIE]) damping level is active

¢ and the variation between 2 values that are measured one after the other is higher than 30 % *)
By default, the acoustic transmission factor are not damped.

The damping level or no damping at all are suited for applications or processes that need fast
response times.

The [MELILY damping level or the [glfe]i] damping level are suited if the acoustic transmission factor change
slowly.

— As an alternative to the 3 predefined damping levels [T, (WEEI or [5IfEld, you can set your own
damping parameters. See chapter 14.12.4

* Only variant with outputs.
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Figure 37: Operation of the available damping levels

Damping level Response time
None Os
Low 1s
Medium 10s
High 30s
Special User-defined [fENEERINE: see chapter 14.12.4
Table 20: Response times (10 %...90 %) of the damping levels for the acoustic transmission factor measurements

To set a predefined damping level of the acoustic transmission factor, do the following:

— Select the device in the navigation area.
=doAW senso

e Paramete

R SAdd. meas. valuesEEEEE =
e dAcoustic transmission factorEEEE =
EdDampingEEEEE =

The current settings are displayed.

— Select a damping level between [, (VEEINI and Gl ----»
The new settings are displayed.

e Finish

Y The damping of the acoustic transmission factor is active and a predefined damping level is selected.
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14.12.4 Activating a user-defined damping of the acoustic
transmission factor

The damping makes it possible to damp the fluctuations of the measured values of the acoustic trans-
mission factor:
¢ On the totalizers

¢ On the outputs. The damping of the acoustic transmission factor comes in addition to the damping set for
each analog output *

By default, the measured acoustic transmission factor values are not damped.

To damp the fluctuations of the measured values, you can:

— Either select 1 of the 3 predefined damping levels: oYY, [(WEEINY or FIFE]Y. See chapter 14.12.3.
— Or you can set your own damping parameters with the damping.

With the damping, you can set 2 parameters:

* a user-defined in seconds,

¢ the NINTPRIIERITILG], i.e. a user-defined percentage. If 2 consecutive measured values vary for + the per-
centage, no damping is applied to the second measured value.

To set your own damping parameters of the measured acoustic transmission factor, do the following:
— Select the device in the navigation area.
— SVEELES

e aParamete

e aAdd. meas. valuesEEEEE =
A coustic transmission factorgEEEe =
— PENTILE] ----»

The current settings are displayed.

— Select SEGE] ----»

— Set the value of the ————

— Select if the is enabled or disabled ----»
— Ifthe is enabled, set the value. ----»
The new settings are displayed.

md nish

Y The special damping of the acoustic transmission factor is active.

* Only variant with outputs.
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14.12.5 Deactivating the damping of the acoustic transmission factor

By default, the acoustic transmission factor are not damped.

If the damping of the acoustic transmission factor is active, do the following to deactivate it:

— Select the device in the navigation area.
- SAVERRS

Y Paramete

e Add. meas. valuesEEEEE =
R SAcoustic transmission factorgEeEe =
— PENTIRLE] ----»

The current settings are displayed.
— Select \IiE ---- >
The new settings are displayed.

=yFinish

¥ The damping of the acoustic transmission factor is inactive.

14.12.6 Changing the error limits, the warning limits and the hysteresis

of the acoustic transmission factor

To change the error limits, the warning limits and the hysteresis of the acoustic transmission factor, do the

following:

— Select the device in the navigation area.

>

e draramete

g/ dd. meas. valuesEEEEE =

e d/\ coustic transmission factorEEEEs =
s ----»

— EEE ----»

The current settings are displayed.

— Set the high error limit ----»

— Set the low error limit ----»

— Set the high warning limit ----
— Set the low warning limit ----
— Set the hysteresis value ----»

The new settings are displayed.

mdnish

& The limit values and the hysteresis value are changed.
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14.12.7 Activating the monitoring of the acoustic transmission factor
To be informed when the concentration of gas bubbles or solid particles changes in the liquid, monitor the
acoustic transmission factor.

A monitored value can be:

¢ in the normal operating range

¢ in the warning range

¢ in the error range

You can set 4 limit values: 2 error limits and 2 warning limits.

— To set the limit values, see chapter 14.12.6 Changing the error limits, the warning limits and the hys-
teresis of the acoustic transmission factor.

Figure 27 in 14.4.5 explains how the device reacts when the monitored value enters in another range (for
example, from the normal range into the warning range). The reaction time depends on the hysteresis value
and if the monitored value increases or decreases.

By default, the monitoring of the acoustic transmission factor and the diagnostics are all disabled.

To activate the monitoring of the acoustic transmission factor, do the following:
— Select the device in the navigation area.
— SNVEERS

e Paramete

g/ \dd. meas. valuesEEEEE =

A coustic transmission factorEEEEE =
— MRS ----»

e ACTtiVEEEEEE =

— Select |[EE.

Y The monitoring of the acoustic transmission factor is active and the device status will change depending
on the limits that have been set.

— You can configure the behaviour of an analogue output depending on the status of the device. See
chapter 17.3.3 Configuring the behaviour of an analogue output depending on the status of the device.”)

— You can configure a digital output to switch every time a specific event is generated. See chapter 17.5.1
Configuring a digital output as an on/off output.”)

— To enable the monitoring, i.e. to be informed when the value of the acoustic transmission factor is
outside the normal range, enable the diagnostics. See chapter 11.9 Activating the diagnostics functions.

* Only variant with outputs.
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14.12.8 Deactivating the monitoring of the acoustic transmission
factor

By default, the acoustic transmission factor values are not monitored.
If the monitoring of the acoustic transmission factor is active, do the following to deactivate it:
— Select the device in the navigation area.
- SAVERRS
- EIENEE
a/\dd. meas. valuesEEEEE =
g/ coustic transmission factorEEEEE =
LimitsEEEEE =
o \ClivVEEEEEE =
— Select ¢,

Y The monitoring of the acoustic transmission factor is inactive.

14.12.9 Resetting the default values of the error limits, the warning limits
and the hysteresis of the acoustic transmission factor

The default values of the error limits, the warning limits and the hysteresis of the acoustic transmission
factor are the following:

¢ high error value: 195 %

¢ low error value: 5 %

¢ high warning value: 190 %

¢ low warning value: 10 %

¢ value of the hysteresis: 1 %

To reset the default values of the error limits, the warning limits and the hysteresis of the acoustic trans-
mission factor, do the following:

— Select the device in the navigation area.
g SAW senso

- EIENEE

g/ \dd. meas. valuesEEEEE =

g/ coustic transmission factorEEEEE =
- QS ----»

agneset to defaultEEEEE =

o rinish

& The limit values and the hysteresis value are reset.
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14.12.10 Resetting the default values of all the acoustic transmission
factor parameters

To reset all the default values of all the acoustic transmission factor parameters, do the following:
— Select the device in the navigation area.

= oAW senso

e draramete

ea/dd. meas. valuesEEEEE 2

e d/\coustic transmission factorEEEE =

- -

= nish

& Al the acoustic transmission factor parameters are reset.

14.13 Diagnostics: monitoring special events in the
process, on the sensor or on the electronics

The device can inform that a special event occurs in the process, on the sensor or on the electronics®) of
the device. It can also be set to normal operation for each event.

The possible events are listed in Table 21, Table 22 and Table 23.

— To be informed if a special event occurs in the process, on the sensor or on the electronics®), configure
the diagnostics as shown in the flowchart in Figure 38.

You can be informed through the colour of the status indicator and/or through a message and/or through
one or several outputs®) as shown in the flowcharts in Figure 39 and in Figure 40.

“ Only variant with outputs.
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Special event in the process

Meaning

Special condition

Not totally filled

The tube is not totally filled.
If the parameter FEIEEIRINE is set

to VEERIEL, the event NEIECIELNY
LY cannot be monitored.

Not all the sensors are in contact
with the liquid.

been used.

The speed of sound in the liquid is out | DN08, 3/8", 1/2": The speed of
of range. sound in the liquid is lower than

1000 m/s or higher than 2000 m/s.
DN15 and above, 3/4" and above:
The speed of sound in the liquid is
lower than 800 m/s or higher than
2300 m/s.

The flow rate is not stable. The standard deviation of the flow
rate measurements is too high.

The cut-off value of the flow rate has | The cut-off function must be

enabled: see chapter 14.4.9.

Q

hange of liquid

A different liquid flows in the pipe.

The speed of sound in the liquid
has changed by more than 3 m/s
in 1 second.

Backward flo The liquid flows in the opposite -
direction as the one set in
chapter 16.4 Setting the direction of
the flow.
Table 21: Diagnostics: special events in the process

Special event occurring on the sensor:

Special event on the sensor

Meaning

Special condition

Sound cond. out of range|

There are gas bubbles or solid
particles in the liquid.

Table 22:

Diagnostics: special events on the sensor

Special event on the electronics:*)

Special event on the
electronics

Meaning

Special condition

Output 1, open loop
Output 2, open loop

There is a connection problem on the
related output.

The related analogue output must
not be disabled. See chapter 17.4.

Output 1, Diag. erro

Output 2, Diag. erro

There is a connection problem on the
related output or a high resistance is
detected in the loop.

The related analogue output must
not be disabled. See chapter 17.4.

Output 1 overload

utput 2 overload

O

An overload has been detected on the
related digital output.

The output has switched.

Table 23:

Diagnostics: special events on the electronics

* Only variant with outputs.

162 | 254




MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

— Do the settings for a special event (see
chapter 14.13.1, 14.13.3, and 14.13.5).

A 4

Is the event associated to the device Yes »The event is disabled
status [\FIE? " '
No
A 4
The event cannot be signalled by an
Is the event associated to the device Yes , [@nalogue output.
1) 4
status NEIESELE"? If the event is enabled, a message is
generated if the event occurs.
No

— Select the behaviour of the analogue output(s)

for each device status (GEINE, Rk
and [V EENEN Y CETIE) -

A 4

Is a digital output configured as an on/ No . [The event cannot be signalled by a
off output?*) See chapter 17.5.1. "digital output.
Yes

v

If the event is enabled, it can be signalled by a digital output
configured as an on/off output.”)

IThe on/off output can be configured to switch:

® depending on this single event.

® and/or, depending on [FEINE, MR EEiilElRy or (WERE
events.

A4

— Activate the [iGeneral settings@Parameterf

See chapter 11.9 Activating the diagnostics functions.

Figure 38: Flowchart: configuration of the diagnostics

1) NEIREIEIEIE means that only a message is generated when the event occurs but the event is considered to be part
of the normal operating of the process, or of the electronics, or of the sensor.

) Only variant with outputs.
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Are the active in No [[f the mode of the status indicator is set
- EIENEE? to NAMUR, the status indicator is white.
Yes

A4

If the mode of the status indicator is set to
NAMUR, the status indicator is green.

v

A special event occurs.

v
Is the event associated to the device Yes R L .
status [JTE? »The event is disabled and not signalled.
No
v
Is the event associated to the device Yes y[The event is only signalled by a
status RIINEIRELE? "Imessage.
No
v
Is the event associated to an on/off Yes . [The on/off output switches depending
output?*) "lon the event.
No
h 4
Is the event associated to the device Yes kThe status indicator is red.
status [FEINE? "[The analogue outputs react depending
on the behaviour chosen for
lNo events.”)
P T Tt TTTTTTTTToTTTo Ty If a digital output is configured as an on/
"""""""""""""""""""""" the on/off output switches depending
on the event.”)

Figure 39: Flowchart: operating of the diagnostics when a special event occurs (part 1/2)

* Only variant with outputs.
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_______________________________________

! The status indicator is yellow.

_______________________________________

l 'The analogue outputs react depending
on the behaviour selected for [OITiE1l
Is the event associated to the device Yes  [TECEEETEN) events.”)
o - |4
SEWIOUt of specificationy If a digital output is configured as
an on/off output to switch on [T

No events, the on/off output
switches depending on the event.”)

'The status indicator is blue.

The analogue outputs react depending
on the behaviour selected for [JEIICY

< events.”)
Is the event associated to the device Yes , [If a digital output is configured as an on/|
SelilitIMaintenance requiredy "loff output to switch on

events, the on/off output
switches depending on the event.”)

Figure 40: Flowchart: operating of the diagnostics when a special event occurs (part 2/2)

) Only variant with outputs.

14.13.1 Enabling the diagnostics for special events in the process

By default, all the diagnostics related to the process are disabled.

To enable the diagnostics for special events related to the process, do the following:
— Select the device in the navigation area.

- SAVERRS

e SParamete

— PIECIEENE ----»
P rocesSEREEE =
— Select the special event ----»

— Assign a device status to the special event: [FEINE, O ElEERER, WETMIEREREENGe UIEE or
Normal state}

Y The diagnostics of the special event are enabled.

— To be informed that an event occurs, activate all the diagnostics on the device. See chapter 11.9 Acti-
vating the diagnostics functions.
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14.13.2 Disabling the diagnostics for special events in the process

By default, all the diagnostics related to the process are disabled.

To disable the diagnostics for special events in the process, do the following:
— Select the device in the navigation area.

- SAVERRS

e SParamete

— PIECIEENE ----»
P rocessEREEE =
— Select the special event ----»

— Select {\IiE ----»

Y The diagnostics for the special event are disabled.

14.13.3 Enabling the diagnostics for special events on the electronics

Only for variant with outputs.

By default, all the diagnostics related to the electronics are disabled.

To enable the diagnostics for special events on the electronics, do the following:
— Select the device in the navigation area.

= doAW senso

Y Paramete

— PIECIEENE ----»
e EectronicEEEEE =
— Select the special event ----»

— Assign a device status to the special event: [FEIIIE, R EEUFERRR, WETIERERFEEGE UIEE| or
Normal statej

Y The diagnostics of the special event are enabled.

— To be informed that an event occurs, activate all the diagnostics on the device. See chapter 11.9 Acti-
vating the diagnostics functions.

166 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Parameter

FLUID CONTROL SYSTEMS

14.13.4 Disabling the diagnostics for special events on the electronics

Only for variant with outputs.

By default, all the diagnostics related to the electronics are disabled.

To disable the diagnostics for special events on the electronics, do the following:
— Select the device in the navigation area.

— SNEERS

e draramete

— PECEESE ---- >

e dEectronicEEEEE =

— Select the special event ----»

— Select \eIiE ---- >

Y The diagnostics of the special event are disabled.

14.13.5 Enabling the diagnostics for special events on the sensor

By default, all the diagnostics related to the sensor are disabled.

To enable the diagnostics for special events related to the sensor, do the following:
— Select the device in the navigation area.

adOAW senso

Y Paramete

— PIECIEENE ----»
— SR ---- >
— Select the special event ----»

— Assign a device status to the special event: [FEINE, R EEIFERRR, WETNIERERFEEGE UIEE| or
Normal state}

Y The diagnostics of the special event are enabled.

— To be informed that an event occurs, activate all the diagnostics on the device. See chapter 11.9 Acti-
vating the diagnostics functions.
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14.13.6 Disabling the diagnostics for special events on the sensor

By default, all the diagnostics related to the sensor are disabled.

But if all or some diagnostics related to events occurring on the sensor are enabled, do the following
disable them all:

To disable the diagnostics for the special events on the sensor, do the following:
— Select the device in the navigation area.

- SNVEERS

- FEENEG

— PECEESE ----»

- e ---- >

— Select the special event ----»

— Select \[(IilE ---- >

¥ The diagnostics of the special event are disabled.

to
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14.14 Getting as accurate measurements of the volume
flow rate, the mass flow rate or the liquid velocity as
possible

To get as accurate measurements of the volume flow rate, the mass flow rate or the liquid velocity as pos-
sible, you can activate the compensation of the kinematic viscosity (in mm?2/s).

The following kinematic viscosity compensations are available:

« for water or a liquid whose viscosity v (in mm?/s) varies with the temperature T (in °C) like the viscosity of
water and in the same range as water. Default setting. The related equation is:

1
V= 0,555029 + 0,020217T + 9,9.1075T2

— To activate the viscosity compensation for water, see chapter 14.14.1.
e for a liquid with a constant viscosity. To be chosen if the liquid temperature is constant and thus the vis-
cosity of the liquid is constant. The related equation is:
v=a
— To activate the viscosity compensation for a liquid whose viscosity is constant, see chapter 14.14.2.

e for a liquid with a linear compensation curve. To be chosen if the viscosity of the liquid varies in a linear
way depending on the liquid temperature. The related equation is:

v=a+bT
— To activate the viscosity compensation for a liquid with a linear viscosity compensation curve, see

chapter 14.14.3.

e for a liquid with a quadratic compensation curve. To be chosen if the viscosity of the liquid varies in a qua-
dratic way depending on the liquid temperature. The related equation is:

v=a+ bT + cT?

— To activate the viscosity compensation for a liquid with a quadratic viscosity compensation curve, see
chapter 14.14.4.

e for a liquid with an inverse quadratic compensation curve. To be chosen if the viscosity of the liquid varies
in an inverse quadratic way depending on the liquid temperature, but the viscosity range is different from
the one of water. The related equation is:

1
U_a+bT+cT2

— To activate the viscosity compensation for a liquid with an inverse quadratic viscosity compensation
curve, see chapter 14.14.5.
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14.14.1 Activating the viscosity compensation for water like liquids

To activate the viscosity compensation of water-like liquids, do the following:
— Select the device in the navigation area.

— SIAAVEERS

- FEIENES

eV 1scosity compensationjgEEEE =

— EEINEE ----»

The current settings are displayed.

— Select WEITE

The new settings are displayed.

= inish

Y The viscosity compensation for a water-like liquid is active.

14.14.2 Activating the compensation for a liquid with a constant
viscosity

The kinematic viscosity of a liquid can be constant either because the temperature of the liquid is constant
or because the temperature changes have a very low effect on the viscosity.

To activate the compensation for a liquid with a constant viscosity, do the following:

— Select the device in the navigation area.

-

- EENEE

eV iscosity compensationEEes 4

— EEINEE ----»

The current settings are displayed.

— Select -

— Set the value of the liquid viscosity in the displayed units (mm?/s). You must enter a positive value. For
example, to set the kinematic viscosity value for oil at 20 °C, i.e. 89 mm?/s, enter 8,900000E+01.

The new settings are displayed.
o rinish

Y The compensation for a liquid with a constant viscosity is active.
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14.14.3 Activating the compensation for a liquid with a linear viscosity
compensation curve

To activate the compensation for a liquid with a viscosity that changes in a linear way with the liquid tem-
perature, do the following:

— Select the device in the navigation area.

— SVEERS

- EIENEE

e Viscosity compensationEEEEs 4

— BEEE ----»

The current settings are displayed.

— Select [MiEEG----»

— Set the value of the constant a of the linear curve, in the displayed units (mm?/s), and in the scientific
notation. For example, to set the value 0,03724, enter 3.724000E-02 or, to set the value 372,4, enter
3.724000E+02.

— Set the value of the constant b of the linear curve, in the displayed units, and in the scientific notation.
The new settings are displayed.
md’ nish

¥ The compensation for a liquid with a linear compensation curve is active.

If the calculated result of the equation is negative or equal to 0 (for example if the liquid temperature is not

in the range covered by the equation, or if a wrong constant value has been entered), the compensated
volume flow is incorrect and the error message is displayed. If the message
is displayed, do the following:

— Make sure the liquid temperature is in the range covered by the equation.

— Make sure you have entered correct a constant value.
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14.14.4 Activating the compensation for a liquid with a quadratic
viscosity compensation curve

To activate the compensation for a liquid with a quadratic viscosity compensation curve, do the following:
— Select the device in the navigation area.

- SEERS

- EIENEE

o Viscosity compensationgEEEE =

> SR - -+

The current settings are displayed.

> Select

— Set the value of constant a of the quadratic curve, in the displayed units (mm?/s), and in the scientific
notation. For example, to set the value 0.03724, enter 3.724000E-02 or, to set the value 372.4, enter
3.724000E+02.

— Set the value of constant b of the quadratic curve, in the displayed units, and in the scientific notation.
— Set the value of constant ¢ of the quadratic curve, in the displayed units, and in the scientific notation.
The new settings are displayed.

e inish

Y The compensation for a liquid with a quadratic compensation curve is active.

If the calculated result of the equation is negative or equal to 0 (for example if the liquid temperature is not

in the range covered by the equation, or if wrong constant values have been entered), the compensated
volume flow is incorrect and the error message is displayed. If the message
is displayed, do the following:

— Make sure the liquid temperature is in the range covered by the equation.

— Make sure you have entered correct constant values.
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14.14.5 Activating the compensation for a liquid with an inverse
quadratic viscosity compensation curve

To activate the compensation for a liquid with an inverse quadratic compensation curve, do the following:
— Select the device in the navigation area.

- SEERS

- EIENEE

e/ iscosity compensationEEEEE =

o cttingsEEEEE =

The current settings are displayed.

— Select [WEFELECIENTE

— Set the value of constant a of the quadratic curve, in the displayed units (mm?/s), and in the scientific
notation. For example, to set the value 0.03724, enter 3.724000E-02 or, to set the value 372.4, enter
3.724000E+02.

— Set the value of constant b of the quadratic curve, in the displayed units, and in the scientific notation.
— Set the value of constant ¢ of the quadratic curve, in the displayed units, and in the scientific notation.
The new settings are displayed.

md nish

Y The compensation for a liquid with an inverse quadratic compensation curve is active.

If the calculated result of the equation is negative or equal to 0 (for example if the liquid temperature is not

in the range covered by the equation, or if wrong constant values have been entered), the compensated
volume flow is incorrect and the error message is displayed. If the message
is displayed, do the following:

— Make sure the liquid temperature is in the range covered by the equation.

— Make sure you have entered correct constant values.

14.14.6 Resetting the default values of the viscosity compensation
parameters

To reset the default values of the viscosity compensation parameters, do the following:
— Select the device in the navigation area.

= oAW senso

e draramete

eV iscosity compensationEEEEE =

adneset to defaultEEEEE =

= inish

Y The viscosity compensation parameters are reset.
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14.15 Setting the refresh time

14.15.1 Use case of the refresh time
The refresh time is the minimum time needed to update a measurement value. The refresh time has no
effect on the damping of the measured values.

The refresh time of the temperature values is a constant but the refresh time of the other measurement
values can be adapted to the process:

¢ A very short refresh time is needed if the process requires quick volume flow rate measurement updates,
for example for very short dosings.

¢ A long refresh time is sufficient if for example there are slow flow rate changes in the process.

14.15.2 Changing the refresh time

3 refresh time modes are available:

Refresh time mode Volume flow rate Density Mass flow rate
~25ms ~1s ~25ms
Short ~40 ms ~1s ~40 ms
Long ~75ms ~05s ~75ms

If the very short refresh time is set:
* The diagnostics event is not available

* The measurement deviation for a flow rate between 10 % of the full scale and the full scale is

+0.6 %

* The repeatability for a flow rate between 10 % of the full scale and the full scale is +0,3 %

If a digital output®) is configured as a pulse output, the following durations must be added to the last
received pulse:

* 50 ms, if the refresh time is set to /R,

¢ 80 ms, if the refresh time is set to i1,

® 140 ms, if the refresh time is set to [KeJile].

To change the refresh time, do the following:
— Select the device in the navigation area.
— SIAVEEIERS

=draramete

- REICHIENE ----»

— Select the refresh time.

& The refresh time is changed.

“ Only variant with outputs.
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15 SAW SENSOR - DIAGNOSTICS

151 Reading out the generated events related to the
device

To read out the generated events related to the monitoring of the process value limits and to the diagnostics
events, and to read out the possible associated behaviour of the device, do the following:

— Select the device in the navigation area.
adoAW senso

adpiagnostics|

- PEYLE ----»

- SEE ----»

¥ The status is displayed.

e aFinish

15.2 Reading out the flow direction that has been set

To read out the flow direction that has been set in chapter 16.4 Setting the direction of the flow, do the
following:

— Select the device in the navigation area.
g SAW senso

adpiagnostics|

- PELE ----»

e low directionEEEEE =

& The flow direction is displayed.

15.3 Reading out the temperatures of the electronic
boards and of the liquid

To read out the measured temperatures of the electronic boards and of the liquid, do the following:

— Select the device in the navigation area.

= doAW senso

adpiagnostics|

- PEVLE ----»

= d lemperaturesEEEEs =

¥ The temperatures are displayed.

=yFinish
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15.4 Reading out the refresh time that has been set

To read out the refresh time that has been set in chapter 14.15 Setting the refresh time, do the following:
— Select the device in the navigation area.

- SNEERS

e gpPiagnostics

- PEVLE ----»

- REERIME ----»

¥ The refresh time is displayed.

15.5 Reading out the operating hours of the device

To read out the operating hours of the device, do the following:
— Select the device in the navigation area.

-

adpiagnostics|

- PEVLE ----»

e doperating hoursEEEEE =

¥ The operating hours are displayed.

15.6 Reading out the operating hours of the measurement
board

To read out the operating hours of the measurement board, do the following:
— Select the device in the navigation area.

- SAVERRS

edpiagnostics

— PEVEE ----»

g operating hours (measurement board)EEEEE =

Y The operating hours are displayed.
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15.7 Reading out the diagnostics related to the output
values

Only variant with outputs.

The outputs values give the values of the process values at a certain time. See chapter 17. To read out diag-
nostics related to the output values, do the following:

— Select the device in the navigation area.
= doAW senso

adpiagnostics|

— O NAZETS ----»

Y The output values are displayed.

15.8 Reading out the diagnostics events that occurred in
the process

To read out the diagnostics events that occurred in the process, and to read out the possible associated
behaviour of the device, do the following:

— Select the device in the navigation area.

SIOAW sensor

adpiagnostics|

— PIECHEENE ----»
P rOCESSEEERE =
— SR ---- >

¥ The status is displayed.

=y Finish

15.9 Reading out the diagnostics events that occurred on
the electronics

To read out the diagnostics events that occurred on the electronics, and to read out the possible associated
behaviour of the device, do the following:

— Select the device in the navigation area.
doAW senso

adpiagnostics|

— PIECHEENE ----»

e dElectronicCEEEEE =

- SENg----»

¥ The status is displayed.

S Finish
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15.10 Reading out the diagnostics events that occurred on
the sensor

To read out the status of the diagnostics events that occurred on the sensor, do the following:
— Select the device in the navigation area.
- SVEERS

adpiagnostics|

adPiag. eventsEEEEE 2
— SR ---- >
- e ----»

¥ The status is displayed.

=yFinish

15.11 Reading out the diagnostics related to the monitored
limits

To read out the diagnostics related to the monitored limits, do the following:

— Select the device in the navigation area.

EdoAW senso

agriagnostics

LimitsEEEEE =
- HEE----»
¥ The status is displayed.
md nish

15.12 Reading out if a process value is in the monitored
range

This menu point allows you to read out if a process-value is inside or outside the monitored limits. The mon-
itoring of the process-value limits must be active. Refer to chpt 14.4.5., 14.6.5 and 14.7.5.

To read out if a process value is inside or outside the monitored limits do the following:
— Select the device in the navigation area.

- SAVERRS

adpPiagnostics|

— [Eis ----»

— Select the process value.

— SEE----»
¥ The status is displayed.
md nish
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16 SAW SENSOR - MAINTENANCE

16.1 User levels of the editable menu items

Menu item of the - WEMNEREGEE menu Minimum user level
Basic user
Installen
Installer
Device verification EEIE
SIMERER Installer

16.2 Default settings

You can find the default settings of the device in the CANopen supplement for the Type 8098 at

— Before making any change in the settings, use the Blrkert Communicator software to print a pdf file with
all the default settings of the device.

16.3 Reading out device information

16.3.1 Reading out the order numbers of the device, the transmitter
board and the measurement board

To read out the order numbers of the device, the transmitter board and the measurement board, do the
following:

— Select the device in the navigation area.

-

dMaintenance

dpevice informationEEEEE =

= PRS- ---»

& The order numbers are displayed.
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16.3.2 Reading out the serial numbers of the device, the transmitter
board and the measurement board

To read out the serial numbers of the device, the transmitter board and the measurement board, do the
following:

— Select the device in the navigation area.

= oAW senso

— VETIERENEE

dpevice informationgEEEE =

- EEENES ---- >

& The serial numbers are displayed.

16.3.3 Reading out the hardware and software versions of the
transmitter board and of the measurement board

To read out the hardware and software versions of the transmitter board and of the measurement board, do
the following:

— Select the device in the navigation area.

— SAVERRS

— (VEMIERENTT:

Edpevice informationgEEEE =

SdVersionsEEREES

& The hardware and software versions are displayed.

16.3.4 Reading out the characteristics of the measurement tube

To read out the characteristics of the measurement tube, do the following:
— Select the device in the navigation area.

=doAW senso

— (VEMERENTT:

dprevice informationgEEEE =

e dripe characteristicSEEEEE =

¥ The measurement tube characteristics are displayed.
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16.3.5 Checking the correct operation of the sensor
You can check the correct operation of the sensor by comparing the current measured values of some
parameters with their reference values. The reference values depend on the conditions of your process:

e If you measure water at 23 °C £5 °C (73.4 °F +9 °F) that is free of gas bubbles and free of solids, then
the conditions of your process are similar to the calibration conditions of the device at the manufacturer.
The reference values are those after the device calibration and they can be read in the menu

erification}

¢ |f you do not measure water at 23 °C £5 °C (73.4 °F £9 °F) or the liquid is not water, then the reference
values are in the PDF file that you have generated with the Blirkert Communicator at the following times:

- After the first commissioning of the device. Refer to chapter 10 Commissioning
- After the last maintenance operation

To check the correct operation of the sensor, do the following:
Open the menu PEVEREGIEN):

— Select the device in the navigation area.

- SAVERRS

edMaintenance

dpevice verificationgEEEE =

& The values of the parameters are displayed.

— Calculate the deviation for each parameter that is listed in Table 24 or in Table 25. Use the following
formula:

| current measured value - reference value |

= deviation
reference value

- If you measure water at 23 °C +5 °C (73.4 °F £9 °F) that is free of gas bubbles and free of solids, then
use the values that are displayed in the parameters from columns A and B of Table 24.

Menu item A B
Current measured value of the |Reference value of the parameter after
parameter calibration at the manufacturer
DF| DF| DF fact. cal.
Acoustic transmission factorfllAcoustic transmission factorflllAcoustic transmission factor fact. cal.
Amplitudes) AW signal AW signal fact. calibration
ignal WG1 1 ignal WG1 13 fact. calibration
imes of flight] AO| AQ fact. calibration
WG| 1 fact. calibration
Table 24: Parameter values to compare if the measured liquid is water at 23 °C =5 °C (73.4 °F £9 °F)
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- If you do not measure water at 23 °C +5 °C (73.4 °F +9 °F) or the liquid is not water, then use the
values of the same parameter in the menu and in the PDF file. Refer to Table 25.

Menu item Current measured value of the parameter in the menu
and in the PDF file
DF DF
Acoustic transmission facto Acoustic transmission facto
Amplitudes| AW signal
Signal WGx yz
imes of flight AO)
WGX
Table 25: Parameter values to compare if the measured liquid is not water or the water does not have a temperature

of 23 °C 5 °C (73.4 °F 9 °F)

— Evaluate the deviations of all parameters:

- If the deviations of all parameters are less than the values that are given in Table 26, then the sensor

operates correctly.

- If the deviation of at least one parameter exceeds the value that is given in Table 26, then the sensor

can possibly be defect. Contact Birkert.

Parameter Deviation

DF| >10 %
Acoustic transmission facto >25%
Amplitudes] SAW-Signal >25%
Signhal WGXx yz >25%
imes of flight AO) >10 %
WG >10 %

Table 26: Deviation values for a defect sensor

16.3.6 Reading out the calibration date at the manufacturer

To read out the calibration date of the device at the manufacturer, do the following:

— Select the device in the navigation area.
- SAVERERS

adMaintenance)

dpevice verificationgEEEE =

e actory calibrationgEEEE =

¥ The dateis displayed.
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16.3.7 Reading out the liquid type and the liquid temperature during
calibration at the manufacturer

To read out the type of liquid and the temperature of the liquid used for the calibration of the device at the
manufacturer, do the following:

— Select the device in the navigation area.

= oAW senso

— VETIERENEE

adpevice verificationgEEEE =

e actory calibrationEEEEE =

& The medium and the medium temperature are displayed.

16.3.8 Reading out the raw measured value of the volume flow rate
The raw value of the volume flow rate is a value that is not damped and to which the active cut-off is not
applied.

To read out the raw value of the volume flow rate, do the following:

— Select the device in the navigation area.

=doAW senso

— VEINEREREE

- PEEREIE] ---- >

dVolume flowEEEEE =

¥ The volume flow is displayed.

16.4  Setting the direction of the flow

By default, if the flow direction is opposite the arrow located on the front of the device, the displayed flow
rate values are negative.

If you want that the device displays positive flow rate values, do the following:
— Select the device in the navigation area.

=doAW senso

— VEMERENEE

- low directionEEEEE <

— Select if the arrow located on the front of the device shows the flow direction, or choose
if the flow direction is opposite the arrow located on the front of the device.

& The flow direction is set and the displayed flow rate values are positive.
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16.5 Calibrating the offset value of the flow zero point

Adjust this parameter:
¢ before carrying out a teach-in procedure of the K factor

e after maintenance work

e if the measured flow rate is not zero whereas the flow has been stopped

During the calibration:
¢ The status indicator is orange, if the operating mode of the status indicator is set to NAMUR
(ex-works setting, see chapter 11.4 Changing the operating mode of the status indicator or
switching off the status indicator).

* The NAMUR mode "function check" is active. The outputs react depending on your settings.

Instead of calibrating the offset value of the flow zero point, you can directly set it. See chapter 16.6 Setting
the offset value of the flow zero point.

To calibrate the flow zero point, do the following:

— Charge the pipe. To avoid bubbles and air in the pipe, make sure it is full of liquid.
— Select the device in the navigation area.

- SVERS

=dMaintenance

- -

e dotand. meas. valuesEEEEE =

- (OAEE ----»

- @ IEEEEE o

= gZcro flow offset by teach-inEEEEE =

The current settings are displayed.

— Stop the flow and wait until it is completely still. ----»
— Start the calibration of the offset value. ----»

After 30 s, the new settings are displayed.

md nish

¥ The offset value of the flow zero point is calibrated.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or
simulation.
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16.6 Setting the offset value of the flow zero point

Instead of setting the offset value of the flow zero point, you can calibrate it. See chapter 16.5 Calibrating
the offset value of the flow zero point.

To enter the offset value of the flow zero point, do the following:
— Select the device in the navigation area.

-

adMaintenance)

— [CESEREY] ----»

adotand. meas. valuesEEEEE =

- §OEE ----»

- [EEEEE =

- EERENE ----»

— Set the value of the offset. Take into account the direction of the flow as set in chapter 16.4 Setting the
direction of the flow

mdnish

¥ The offset value of the flow zero point is set.

16.7 Setting the K factor
By default, the value of the K factor is 1.0000.

The K factor can be adjusted, if the measured flow rate values differ from the real values.

Instead of setting the K factor, you can calibrate it by using a teach-in procedure. See chapter 16.8 Cali-
brating the K factor by using a teach-in procedure.

To enter the value of the K factor, do the following:
— Select the device in the navigation area.
- SAVERRS

- VENIEHENREE

g calibrationEEEEe =

e aStand. meas. valuesEEEEE =
- EEEE ----»

— QEEE ---- >

- FERENE ----»

— Set the value of the K factor.
=yFinish

6 The new K factor value is used.
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16.8 Calibrating the K factor by using a teach-in
procedure
Before any teach-in procedure, calibrate or set the offset value flow zero point of the device. See

chapter 16.5 Calibrating the offset value of the flow zero point or 16.6 Setting the offset value of the
flow zero point.

By default, the value of the K factor is 1.0000.

The K factor should be adjusted, if the flow rate values that are measured by the device differ from the
values that are measured by a reference instrument.

The K factor can be:

e manually adjusted. See chapter 16.7.

¢ automatically calibrated by using a teach-in procedure depending on the flow rate. See chapter 16.8.1.

¢ automatically calibrated by using a teach-in procedure depending on a known volume. See chapter 16.8.2.
e calibrated by using a teach-in procedure depending on the mass flow rate. See chapter 16.8.3.

e calibrated by using a teach-in procedure depending on a known mass. See chapter 16.8.4.

16.8.1 Calibrating the K factor by using a teach-in procedure
depending on the volume flow rate

— Make sure the teach-in conditions are similar to those of the process.

— In order that the calibration result is correct, make sure the following conditions are met during the
teach-in procedure:

¢ the liquid temperature is stable,

¢ the flow rate is stable,

¢ the liquid that flows through the device does not change.

To calibrate the K factor by using a teach-in procedure depending on the volume flow rate, do the following:
— Make sure a reference flowmeter is installed in the same pipe as the FLOWave.
— Charge the pipe. The flow rate must be at least 5 % of the full scale.

— Wait for the flow rate to be stable.

— Select the device in the navigation area.

e dSoAW senso

-

e calibrationEEEEe =

adotand. meas. valuesEEEEE =

- §OEE ----»
— [EEETY ---- >
=d1cach-in by Volume flow ratcEEEEE =

The current K factor is displayed.

— Start the teach-in procedure.
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— After 30 s, enter the average value of the flow rate that has been measured by the reference flowmeter.

— The new settings are displayed.

e Finish

Y The new K factor is used.

& If the cut-off function has been automatically deactivated, it is enabled again.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or simulation.

16.8.2 Calibrating the K factor by using a teach-in procedure
depending on a known volume

— Make sure the teach-in conditions are similar to those of the process.

To calibrate the K factor by using a teach-in procedure depending on a known volume, do the following:

— Prepare a tank which capacity you know. To make sure to get an accurate K factor, prepare the recom-
mended volume of liquid given in Table 27 and Table 28.

Diameter of the measurement
tube

Minimum flow rate at 4 m/s

Recommended volume in litres, to
get an accurate K factor

3/8" 11 1/min 19
172" 17 1/min 28
DN8 20 I/min 33

Table 27:

Recommended volume for a teach-in procedure depending on a known volume

Diameter of the measurement Minimum flow rate at 1 m/s Recommended volume in litres, to
tube get an accurate K factor
3/4" 12 I/min 19
1" 23 I/min 38
11/2" 57 I/min 95
2" 106 I/min 177
21/2" 171 I/min 285
3" 250 I/min 417
DN15 15 I/min 26
DN25 42 I/min 69
DN40 92 I/min 154
DN50 149 I/min 249
DN65 245 |/min 408
DN80 355 I/min 472

Table 28:

Recommended volume for a teach-in procedure depending on a known volume
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— Stop the flow.

— Select the device in the navigation area.

BSAW sensor

= Maintenance

— [CEIERRY ----»

R aStand. meas. valuesEEEEE =
- {ES ---- >

— (SESE ---- >

- ICEEIENTACNNE ---- >

The current K factor is displayed.

— Start the teach-in procedure.

If the cut-off function is enabled, it is automatically deactivated.

— Let the liquid flow through the device into the tank.

When the desired volume is reached:

— Enter the volume that has flown in the tank.

The new settings are displayed.

md nish

¥ The new K factor is used.

6 If the cut-off function has been automatically deactivated, it is enabled again.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or
simulation.

16.8.3 Calibrating the K factor by using a teach-in procedure
depending on the mass flow rate

— Make sure the teach-in conditions are similar to those of the process.

— In order that the calibration result is correct, make sure the following conditions are met during the
teach-in procedure:

¢ the liquid temperature is stable,

¢ the flow rate is stable,

¢ the liquid that flows through the device does not change.

To calibrate the K factor by using a teach-in procedure depending on the mass flow rate, do the following:
— Make sure a reference flowmeter is installed in the same pipe as the FLOWave.

— Charge the pipe. The flow rate must be at least 5 % of the full scale.

— Wait for the flow rate to be stable.

— Select the device in the navigation area.

S AoAW senso

X Maintenance

188 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
SAW sensor - Maintenance

— [CEISERRY ----»

e Stand. meas. valuesEEEEE =

- [ ESE ----»
— (SEE ---->

= d 1cach-in by Mass flow ratcEEEEe =

The current K factor is displayed.

— Start the teach-in procedure.

If the cut-off function is enabled, it is automatically deactivated.

— Wait for about 30 s: the device is averaging the flow rate.

FLUID CONTROL SYSTEMS

— After 30 s, enter the average value of the flow rate that has been measured by the reference flowmeter.

— The new settings are displayed.
i nish
¥ The new K factor is used.

& If the cut-off function has been automatically deactivated, it is enabled again.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or

simulation.

16.8.4 Calibrating the K factor by using a teach-in procedure
depending on a known mass

— Make sure the teach-in conditions are similar to those of the process.

To calibrate the K factor by using a teach-in procedure depending on a known mass, do the following:

— Prepare a tank which capacity you know. To make sure to get an accurate K factor, prepare the recom-
mended mass of liquid given in Table 29 and Table 30.

Diameter of the measurement tube

Minimum flow rate at 4 m/s

Recommended mass in kg, to get
an accurate K factor

3/8" 11 I/min 19 x liquid density
1/2" 17 I/min 28 x liquid density
DN8 20 I/min 33 x liquid density

Table 29:

Recommended volume for a teach-in procedure depending on a known mass
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Diameter of the measurement tube |Minimum flow rate at 1 m/s Recommended volume in kg, to
get an accurate K factor
3/4" 12 I/min 19 x liquid density
1" 23 I/min 38 x liquid density
11/2" 57 I/min 95 x liquid density
2" 106 I/min 177 x liquid density
21/2" 171 I/min 285 x liquid density
3" 250 I/min 417 x liquid density
DN15 15 I/min 26 x liquid density
DN25 42 1/min 69 x liquid density
DN40 92 I/min 154 x liquid density
DN50 149 I/min 249 x liquid density
DNG65 245 I/min 408 x liquid density
DN80 355 I/min 472 x liquid density
Table 30: Recommended volume for a teach-in procedure depending on a known volume

— Stop the flow.

— Select the device in the navigation area.

BSAW sensor

= Maintenance

— CEUENRR ----»

- SENCHNCEEREIES ---- >
- IS - - >

— [(SEST ---->

> ICEELSACNE ---- >

The current K factor is displayed.

— Start the teach-in procedure.

If the cut-off function is enabled, it is automatically deactivated.

— Let the liquid flow through the device into the tank.
When the desired volume is reached:

— Enter the volume that has flown in the tank.

The new settings are displayed.

e inish

0’ The new K factor is used.

& It the cut-off function has been automatically deactivated, it is enabled again.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or

simulation.
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16.9 Resetting the flow rate calibration data to its default
values

To reset all the flow rate calibration data to its default values, do the following:
— Select the device in the navigation area.

= oAW senso

EdVaintenance

- -

adotand. meas. valuesEEEEE =

- FEEE ----»

adheset to defaultEEEEE =

= nish

0’ All the flow rate calibration data is reset to their default values.

16.10 Setting the offset value of the liquid temperature

Instead of setting the offset value of the liquid temperature, you can calibrate it. See chapter 16.11 Cali-
brating the offset value of the liquid temperature.

To enter an offset value for the liquid temperature, do the following:
— Select the device in the navigation area.
— SIAVEEIERS

A Maintenance

— [CEIERRY ----»

- SENCNNEEEREDES ---- >
= I EETE ---- >

- Ol ---->

— [ENEREE ----»

— Set the value of the offset.
e Finish

¥ The offset value of the liquid temperature is set.
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16.11 Calibrating the offset value of the liquid temperature

Instead of calibrating the offset value of the liquid temperature, you can directly enter it. See chapter 16.10
Setting the offset value of the liquid temperature.

To calibrate the offset value of the liquid temperature, do the following:

— Make sure a reference temperature sensor is installed in the same pipe as the FLOWave and as near as
possible to the FLOWave.

— Charge the pipe.

— Select the device in the navigation area.
e SAW senso

— [VEMIERENEE

g calibrationEEEEE =

- Ehhh

e | emperaturcEEEEs =

— OIEE ----»

— Make sure the calibration conditions (liquid temperature and ambient temperature) are the same as for
the usual measuring conditions.

— Make sure the temperature of the liquid is constant and stable during the calibration procedure.
adlemper. cal. by ref. EEEEE =

The current offset is displayed.

— Start the calibration procedure.

— After 30 s, enter the average value of the liquid temperature that has been measured by the reference
temperature sensor.

The new settings are displayed.
e rinish

¥ The new temperature offset is used.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or simu-
lation. The calibration can fail due to the following causes:

¢ the calculated offset value is higher than +10 °C

¢ the integrated temperature sensor is defective
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16.12 Resetting the offset of the liquid temperature to the
default value

To reset the offset of the liquid temperature to the default value, do the following:

— Select the device in the navigation area.

AoAW senso

— WVEMIEREREE

N CalibrationEEtht =
- eI CEER IR ----»
= I EETE ---- >

adneset to defaultEEEEE =
= inish

Y The temperature offset is reset to its default value.

16.13 Resetting all the calibration data to its default values
(standard measurement values)

The calibration data that can be reset is:
¢ the K factor
¢ the offset value of the flow zero point

¢ the offset value of the liquid temperature

To reset all the calibration data to the default values, do the following:
— Select the device in the navigation area.

-

adMaintenance

— [CEIENRY ---- >

e aStand. meas. valuesEEEEE =

adneset to defaultEEEEE =

= inish

@j All the calibration data is reset to the default values.
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16.14 Setting the offset value of the differentiation factor

Instead of setting the offset value of the DF, you can calibrate it. See chapter 16.15.
To enter an offset value for the DF, do the following:

— Select the device in the navigation area.

A oAW senso

- VEMEHEREE

e gcalibrationEEEEr =

e AAdd. meas. valuesEEEEE =
— PIFREEG] ----»

- Wi ----»

— [FANERENE ----»

— Set the value of the offset.
= Finishf

6 The offset value of the DF is set.
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16.15 Calibrating the offset value of the differentiation
factor

— Make sure the teach-in conditions are similar to those of the process.

— To get a correct calibration result, make sure that the following conditions are met during the teach-in
procedure:

® The liquid temperature is stable

¢ The liquid that flows through the device does not change. Or the liquid is still and the pipe is full and free
of bubbles.

During the calibration:
¢ The status indicator is orange, if the operating mode of the status indicator is set to NAMUR
(ex-works setting, see chapter 11.4 Changing the operating mode of the status indicator or
switching off the status indicator).

e The NAMUR mode "function check" is active. The outputs react depending on your settings.

Instead of calibrating the offset value of the DF, you can directly set it. See chapter 16.14.

To calibrate the offset value of the DF, do the following:

— Make sure the liquid in the pipe is the liquid to be measured.
— Charge the pipe. To avoid bubbles and air in the pipe, make sure it is full of liquid.
— Select the device in the navigation area.

o dSAW senso

— VETNEREREE

e CalibrationEEEee =

g/ dd. meas. valuesEEEEE =

— -

— 0 | ===

- IS ---- >

The current settings are displayed.

— Start the calibration of the offset value.

— After 30 s, enter the DF of the reference liquid. ----

The new settings are displayed.

= inishi

& The offset value of the DF is calibrated.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or
simulation.
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16.16 Setting the slope value of the differentiation factor

To enter a slope value for the DF, do the following:

— Select the device in the navigation area.
= SAW senso

e aViaintenance

— [CEIEGRY ----»

=g/ \dd. meas. valuesEEEEE =
- [plF----»

- FE----»

dEnter valueEEEEE =

— Set the value of the slope.
e inishi

Y The slope value of the DF is set.

16.17 Setting the offset value of the liquid density

Instead of setting the offset value of the liquid density, you can calibrate it. See chapter 16.18.

To enter an offset value for the liquid density, do the following:

— Select the device in the navigation area.
SAW senso

e aViaintenance

— [EIHIEGR ----»
S Stand. meas. valuesEEEE=

— [PENRERY ----»
— (SIiFER - - >
— [EEREE ----»

— Set the value of the offset.

e aFinishi

¥ The offset value of the liquid density is set.
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16.18 Calibrating the offset value of the liquid density

— Make sure the teach-in conditions are similar to those of the process.

— To get a correct calibration result, make sure that the following conditions are met during the teach-in
procedure:

* The liquid temperature is stable

¢ The liquid that flows through the device does not change. Or the liquid is still and the pipe is full and free
of bubbles.

During the calibration:
¢ The status indicator is orange, if the operating mode of the status indicator is set to NAMUR
(ex-works setting, see chapter 11.4 Changing the operating mode of the status indicator or
switching off the status indicator).

e The NAMUR mode "function check" is active. The outputs react depending on your settings.

Instead of calibrating the offset value of the liquid density, you can directly set it. See chapter 16.14.

To calibrate the offset value of the liquid density, do the following:
— Make sure the liquid in the pipe is the liquid to be measured.
— Charge the pipe. To avoid bubbles and air in the pipe, make sure it is full of liquid.
— Select the device in the navigation area.

o dSAW senso

— VETNEREREE

e CalibrationEEEee =

g/ \dd. meas. valuesEEEEE =

— PEELY ---- >

— 0 | ===

- IS ---- >

The current settings are displayed.

— Start the calibration of the offset value.

— After 30 s, enter the density of the reference liquid. ----»
The new settings are displayed.

= nishi

& The offset value of the liquid density is calibrated.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or
simulation.
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16.19 Setting the slope value of the liquid density

To enter a slope value for the liquid density, do the following:
— Select the device in the navigation area.

= JSAW senso

=dMaintenance

— [EIHIEGR ---- >

- SEWCINEEERZEIER ----»
— [ELEY ----»
— SR ---- >

— [ENEREE ----»
— Set the value of the slope.
e inishi

Y The slope value of the liquid density is set.

16.20 Calibrating the liquid density by using a teach-in
procedure depending on density

Before any teach-in procedure, calibrate or set the offset value flow zero point of the device. See
chapter 16.5 Calibrating the offset value of the flow zero point or 16.6 Setting the offset value of the
flow zero point.

— Make sure the teach-in conditions are similar to those of the process.

— In order that the calibration result is correct, make sure the following conditions are met during the
teach-in procedure:

¢ the liquid temperature is stable,

¢ the flow rate is stable,

¢ the liquid that flows through the device does not change.

To calibrate the liquid density by using a teach-in procedure depending on density, do the following:
— Make sure a reference flowmeter is installed in the same pipe as the FLOWave.

— Charge the pipe. The flow rate must be at least 5 % of the full scale.

— Wait for the flow rate to be stable.

— Select the device in the navigation area.

— SIAVEEERS

— [VETNERENRE

e CalibrationEEEEE =

3 Stand. meas. valuesgEEEr =
— [IEIEY ---->
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=4 each-in by densityEEEEE =2
The current da coefficient is displayed.

— Start the teach-in procedure.

If the cut-off function is enabled, it is automatically deactivated.

— Let the liquid flow through the device into the tank.
When the desired density is reached:

— Enter the density of the liquid.

The new settings are displayed.

md nish

Q’ The new da coefficient is used.

& It the cut-off function has been automatically deactivated, it is enabled again.

FLUID CONTROL SYSTEMS

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or

simulation.

16.21 Setting the offset value of the acoustic transmission

factor

Instead of setting the offset value of the acoustic transmission factor, you can calibrate it. See chapter 16.22.

To enter an offset value for the acoustic transmission factor, do the following:

— Select the device in the navigation area.
— SVEERS

=S Maintenance

g CalibrationEEEEr =

A dd. meas. valuesEEEEE =

A coustic transmission factorEEEE =
-9 i----

- ENERENE ----»

— Set the value of the offset.
e inishi

6 The offset value of the acoustic transmission factor is set.
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16.22 Calibrating the offset value of the acoustic
transmission factor

— Make sure the teach-in conditions are similar to those of the process.

— In order that the calibration result is correct, make sure the following conditions are met during the
teach-in procedure:

* The liquid temperature is stable

* The liquid that flows through the device does not change. Or the liquid is still and the pipe is full and free
of bubbles.

During the calibration:
* The status indicator is orange, if the operating mode of the status indicator is set to NAMUR
(ex-works setting, see chapter 11.4 Changing the operating mode of the status indicator or
switching off the status indicator).

¢ The NAMUR mode "function check" is active. The outputs react depending on your settings.

Instead of calibrating the offset value of the acoustic transmission factor, you can directly set it. See
chapter 16.21.

To calibrate the offset value of the acoustic transmission factor, do the following:

— Make sure the liquid in the pipe is the liquid to be measured.

— Charge the pipe. To avoid bubbles and air in the pipe, make sure it is full of liquid.
— Select the device in the navigation area.

md SAW sensof

=YMaintenance

— [GEIHT &R ----»
EYAdd. meas. valuesEEEEe =
A coustic transmission factorjgEEEs =2

— OLEE----»

= cach-in by referenceEEEEE =

The current settings are displayed.

— Start the calibration of the offset value.

— After 30 s, enter the acoustic transmission factor of the reference liquid. ----»
The new settings are displayed.

= inishi

¥ The offset value of the acoustic transmission factor is calibrated.

If the calibration fails, a message is displayed. Refer to chapter 20.9 Messages due to calibration or
simulation.
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16.23 Setting the slope value of the acoustic transmission
factor

To enter a slope value for the acoustic transmission factor, do the following:
— Select the device in the navigation area.
o dSAW senso

— (VENEREN:

— CEIERRY ----»

g/ dd. meas. valuesEEEEE =

g/ \coustic transmission factoreEEEE =
- HEE----»

EdEnter valucEEEEs =

— Set the value of the slope.
md nish

¥ The slope value of the acoustic transmission factor is set.

16.24 Resetting all the calibration data to the default values
(additional measurement values)

The calibration data that can be reset is:

¢ the offset value of the differentiation factor (DF)

¢ the slope value of the differentiation factor (DF)

¢ the offset value of the liquid density

¢ the slope value of the liquid density

¢ the offset value of the acoustic transmision factor

¢ the slope value of the acoustic transmision factor

To reset all the calibration data to the default values, do the following:
— Select the device in the navigation area.

= doAW senso

- VEIIERENE

— [EUSENR ----»

B SAdd. meas. valuesgEEEE =

e gneset to defaultEEEEE =

e inishi

6 All the calibration data is reset to the default values.
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16.25 Checking the correct behaviour of the device

The feature allows you to check if the device has the expected behaviour depending on the settings you
have made.

You can check the behaviour of the device:
® by simulating one or several process values

¢ by simulating one or several events

16.25.1 Selecting the process values to be simulated

The cut-off feature is not checked when simulating a flow rate value.

To check the behaviour by simulating a process value, do the following:
— Select the device in the navigation area.

EYSAW senso

-
— SWETTeTy] - - -- »

— VEEEREITEE ----»
e drrocess valucEEEEE =

— Select one or several process values

e /alues to simulateEEEEE =

The previously selected process values are displayed.

— Select a process value.

— Enter the value to be simulated

- LY

The status of the simulation is automatically set to [fIilillile] and the value is being simulated.

— Check if the device behaves depending on the settings you have made.

The simulation is active as long as the status JIiIINL] is active. Thus, you can:

¢ leave the menu to check if a measurement view shows the simulated value or if the analogue output asso-
ciated to one of the simulated physical quantities gives out the correct current value (see chapter 18.2)*)

e or simulate another value for the same process value and/or another process value
¢ or simulate one or several events

— To stop the simulation, see chapter 16.25.3 Stopping the simulation of process values and events.

“ Only variant with outputs.
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16.25.2 Checking the behaviour of the device by simulating an event

The events [ETRIAITXeij and FEGITEILCRIEY can only be tested by simulating a flow rate value.
See chapter 16.25.1.

To check the behaviour by simulating one or several events that are enabled on the device, do the following:
— Select the device in the navigation area.
— SNEERS

e Maintenance

— SGMEE ---- >

- SEg----»

— Select [N

- PDEFEENR Y ----»

— Select or [EESGITNIE or SEOEE] ---- >
— Select the events to be simulated ----»

— Check if the device behaves depending on the settings you have made.

The simulation is active as long as the status [FIIIIALE] is active. Thus, you can:

¢ leave the menu to check if the simulated events have been generated (see chapter 15.8 Reading out the
diagnostics events that occurred in the process, 15.9 Reading out the diagnostics events that occurred on
the electronics und 15.10 Reading out the diagnostics events that occurred on the sensor)

® or simulate one or several events

— To stop the simulation, see chapter 16.25.3 Stopping the simulation of process values and events.

* Only appears if at least 1 diag. event is set. Event is set.

16.25.3 Stopping the simulation of process values and events

To stop the simulation of process values and events, do the following:
— Select the device in the navigation area.

— SVEERS

edMaintenance

— SRR - ---»

- EETEE o

— Select SJLL] ---- >

¥ The simulation is stopped.
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17 OUTPUTS - PARAMETER

Chapter only valid for variants with outputs.

The output parameters can be set with the [IIEIE] user level in Blrkert Communicator , and with
Maintenance or Specialist user with I0-Link tool.

17 .1 Default settings

You can find the default settings of the device in the CANopen supplement for the Type 8098 at

— Before making any change in the settings, use the Birkert Communicator software or 10-Link master
software to print a pdf file or export all the current settings of the device.

17.2 Changing the type of an output

17.2.1 8-pin variant, without communication (only buS service,
2 configurable AO/DO)

NOTICE
Risk of short-circuit if the configuration of the output is wrong.

» Before changing the configuration of an output, make sure that the wiring can support the change.

Ex works, the outputs are configured as follows:

Output Default Designation in Blrkert Mode
. configuration | Communicator

Marking on

the device

1A0/DO Analogue 1AO0/DO Analog Temperature

(Pin 5-6) (1AO/DO type: Analog) | (4 mA, —20 °C, 20 mA, 149 °C)

2A0/DO Digital 2A0/DO Digital Mass flow (Pulse), full scale in Table 33, in

(Pin 7-8) (2A0/DO type: Digital) case of device with mass flow activated
Volume flow (Pulse), full scale in Table 33, in all
other cases
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(2AO/DO type: Disabled)

Output Configuration | Designation in Biirkert Communicator
Marking on
the device
1A0/DO Digital 1AO/DO Digital Selectable as per
(Pin 5-6) (1A0/DO type: Digital) chapter 17.5
Analogue 1AO/DO Analog
(1AO/DO type: Analog)
Disabled -]
(1AO/DO type: Disabled)
2A0/DO Digital 2A0/DO Digital
(Pin 7-8) (2A0/DO type: Digital)
Analogue 2A0/DO Analog
(2A0O/DO type: Analog)
Disabled -]

To change the type of the output, do the following:

— Select the device in the navigation area.

mdoutouts

S Paramete

e <AO/DO typeEEEEE =

— Select the type of the output.

Y The type of the output is changed.
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17.2.2 5-pin variant, I0-Link (1 configurable AO/DO)

NOTICE

Risk of short-circuit if the configuration of the output is wrong.

» Before changing the configuration of an output, make sure that the wiring can support the change.

Ex works, the outputs are configured as follows:

Output Default configuration Mode
Marking on the device
AO/DO Disabled Temperature
(Pin 2)
Possible configurations of the outputs:
Output Configuration
Marking on the device
AO/DO Digital Selectable:
(Pin 2) - Flow
- Temperature
- Fluid velocity
- Totalizer 1
- Totalizer 2
- Mass flow
Analogue - Density
- Mass totalizer 1
- Mass totalizer 2
- Differentiation factor
- Acoustic transmission factor
- Concentration 1
- Concentration 2
Disabled

To change the type of the output, do the following:

— Open the 10-Link interface tool.

- menu.
adoutout
Y ilOutput.Modef sl AnalogsldDigital

— Write the parameters to the device.

Y The type of the output is changed.
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17.3 Setting the parameters of an analogue output

8-pin variant, without communication (only b{S service):

By default, the device is configured with 1 digital output and 1 analogue output. You can change the type of
the outputs: see chapter 17.2.

5-pin variant, 10-Link:
By default, the output is disabled. You can activate it, and change the type of the output: see chapter 17.2.

The following parameters can be set:

e the associated to the analogue output.

¢ the value of the process variable which is associated to the 4 mA current of the analogue output.
¢ the value of the process variable which is associated to the 20 mA current of the analogue output.

¢ Only for 8-pin variant, without communication (only biS service, set with Burkert Communicator): the
level of the values that are transmitted on the analogue output. By default, the values trans-
mitted on the analogue output are not damped.

¢ the behaviour of the analogue output depending on the status of the device.

Parameter Default setting

8-pin variant, without 5-pin variant, 10-Link
communication (only
biiS service)

associated to the analogue output | EINERIOTAELC
g
20 mA value Full scale of the flowrate |0

measurement range. Value
depends on the DN of the
process connections.

level None] None]
Behaviour if a message is generated by 22mAl
the device

Behaviour if an message is Continue Continue]
generated by the device*

Behaviour if a messageis | (AN Continue]

generated by the device*

Table 31: Default parameters of the analogue outputs

* Can only be set with Blrkert Communicator for FLOWave S 8-pin variant.
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17.3.1 Changing the process value and the process value range
associated to an analogue output

To change the process value and the process value range associated to an analogue output with Birkert
Communicator, do the following:

— Select the device in the navigation area.
mdOutputs

- EENEE

> or e

- e

The current settings are displayed.

— Select a process value ----»

— Set the value associated to a 4 mA current ----»
— Set the value associated to a 20 mA current ----»
The new settings are displayed.

e rinish

¥ The process value and the process value range associated to the analogue output are changed.

To change the process value and the process value range associated to an analogue output with 10-Link
tool, do the following:

— Open the 10-Link interface tool.

- FeElEEIET menu.
— In [OIV{eIN A LTTIELRVEIILE select a process value in the list.

To set the process value range associated, do the following:

— Open the IO-Link interface tool.

> menu
g output / Scaling

— In set the value associated to the 4 mA current.
— In set the value associated to the 20 mA current.
The new settings are displayed.

— Write the parameters to the device.

¥ The process value and the process value range associated to the analogue output are changed.
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17.3.2 Selecting the damping level of the values transmitted on an
analogue output

The damping level of an analogue output can only be set with Blrkert Communicator for 8-pin variant,
without communication (only bUusS service).

The following diagram shows the effect of the damping on the flow rate measurements.

Volume flow rate measurement

~

The set damping level for the volume
flow rate measurements is applied
(see chapter 14.4.2)

v

The calculated volume
is used by the totalizers¢———
and the pulse outputs.

If active, cut-off is applied.

.| The resulting volume

s

-

Figure 41: Effect of the damping on

The set damping level for the ana-
logue outputs is applied

The resulting volume flow rate value
is transmitted on the analogue
outputs

the flow rate measurements

a

-

"| flow rate is displayed.

When the damping is active (i.e. when a [l8)T, WELCING or [FIFE]3] level has been set) and the values
vary for +30 % (for example when charging the pipe or stopping the flow), the damping is not
applied to the new measured value.

Damping level Response time
None <1s
Low 1s
Medium 10s
High 30s

Table 32: Response times (10 %...90 %) of the damping levels

209 | 254



MAN 1000417092 EN Version: H Status: RL (released | freigegeben) printed: 24.01.2025

Type 8098
Outputs - Parameter

FLUID CONTROL SYSTEMS

To change the damping level of the values transmitted on an analogue output, do the following:
— Select the device in the navigation area.

S Outputs

e araramete

= 1A0/DO Analogfs]d2A0/DO AnalogEEEEE =

— PENLE] ----»

— Select the damping level.

Y The damping level is changed.

17.3.3 Configuring the behaviour of an analogue output depending on
the status of the device

Depending on the status of the device, the analogue output:

e can continue to transmit the process values.

* or, can transmit and hold the last process value (not available if measurements are not possible)
® or, can transmit a 22 mA current (not available if measurements are not possible)

e or, can transmit a 3.6 mA current (not available if measurements are not possible)

® or, can transmit any preset current value (i.e. a [IFECNENE).

To change the behaviour of an analogue output depending on the status of the device with Burkert Commu-
nicator, do the following:

— Select the device in the navigation area.
mdoutputs
- EIENEE

=g 1A0/DO Analogfs]d2A0/DO AnalogEEEEE =

— EENEVTT ---- »

e ccadMeasurement value not ascertainable,JFailuregOut of specificationfeldMaintenance required

The current behaviour is displayed.
— Select the behaviour associated to the device status.
— If the behaviour is set to [fIEEREINE, set the current value to any value in the range 3.5...23 mA.

& The behaviour of an analogue output is changed.
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To change the behaviour of an analogue output depending on the status of the device with 10-Link tool, do
the following:

— Open the I0-Link interface tool.

- menu.
e Analog output (AO)
B SAO0.On error behaviou

The current behaviour is displayed.
— Select the behaviour associated to the device status.

— If the behaviour is set to Forced value, set the NOXSIS (I RNEITTIAEIE to any value in the range
3.5...23 mA.

— Rewrite the parameters.

& The behaviour of an analogue output is changed.

17.4 Disabling an analogue output

If an analogue output is not wired, the analogue output can be disabled to avoid the generation of the
SYEWEIOutput 1, open loopfelgOutput 2, open loopk
To disable an analogue output with Birkert Communicator, do the following:

— Select the device in the navigation area.

g outputs

e draramete

- or R
dpPisabled

Y The analogue output is disabled.

¥ The menus related to the analogue output are not displayed any more.

To disable an analogue output with an 10-Link tool, do the following:

— Open the IO-Link interface tool.

- menu.
-

-

— Select

— Rewrite the parameters.

¥ The analogue output is disabled.
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17.5 Setting the parameters of a digital output

8-pin variant, without communication (only bisS service):

By default, the device is configured with 1 digital output and 1 analogue output. You can change the type of
the outputs: see chapter 17.2.

5-pin variant, with 10-Link only:

By default, the output is disabled. You can activate it, and change the type of the output: see chapter 17.2.

A digital output can be configured:

e as an on/off output

® or, to switch depending on two threshold values
e or, as a frequency output

® or, as a pulse output
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Parameter Default value DN of process connections
Mode Pulse] all diameters
65 ms all diameters
2000 Hz all diameters
¢ If the [JEERILYY option is not all diameters
available on the device: [
o If is activated:
4000 pulses per litre or kg 3/8" ASME
Pulse/kg 2000 pulses per litre or kg 1/2" ASME
DNO8 ISO
500 pulses per litre or kg ASME 3/4"
DN15 DIN
DN15 ISO
250 pulses per litre or kg ASME 1"
DN25 DIN
DN25 ISO
100 pulses per litre or kg ASME 1 1/2"
DN40 DIN
DN40 ISO
ASME 2"
60 pulses per litre or kg SMS 50
DN50 DIN
DN50 ISO
ASME 2 1/2"
40 pulses per litre or kg DN65 DIN
DN65 ISO
ASME 3"
30 pulses per litre or kg DN80 DIN
DN80 ISO
Inverted NO| all diameters

Table 33: Default parameters of the digital output

Default parameters of output after activation as digital output:

Parameter Default value
WEEE On/Off
Inverted NO|

PEEY 0.000 s

Table 34: Default parameters of the digital output
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17.5.1 Configuring a digital output as an on/off output

An on/off output switches every time the associated event is generated.
You can select between the following events:

[ ]
[ ]
[ ]
Maintenance required

Proces

¢ any event activated in the menu - JgDiagnosticsig
¢ any event activated in the menu - gDiagnosticsflElectronic]

To configure a digital output as an on/off output with Birkert Communicator, do the following:
— Select the device in the navigation area.

g outputs

e araramete

3 1A0/DO DigitalfJd2 AO/DO DigitalgEEes =

- VUEEE----»

— Select [OIiY(0]ij----»

— SEHARE ---- >

The current settings are displayed.

— Select the events ----»

— Select to invert the switching or not (see Figure 42 and Figure 43) ----»
— Set the value of the switching time delay ----»

The new settings are displayed.

= inish

Y The digital output is configured as an on/off output.

To configure a digital output as an on/off output with an IO-Link tool, do the following:

— Open the IO-Link interface tool.

- menu.

-

4D 0.Mode

— Select

The current settings are displayed.

— Select to invert the switching or not with the parameter.

— Set the value of the switching time delay with the parameter.
The new settings are displayed.

— Rewrite the parameters.

Y The digital output is configured as an on/off output.
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17.5.2 Configuring a digital output as an output with switching
thresholds

An output with switching thresholds switches depending on two threshold process values.
The output can switch either according to an hysteresis model or according to a window model.
Hysteresis switching

The output status changes when a threshold is reached:

¢ by increasing values, the output state changes when the high threshold X+ is reached.

¢ by decreasing values, the output state changes when the low threshold X- is reached.

Contact Not inverted Contact Inverted
ON ON
OFF process value OFF process value
X- X+ X- X+

X- = low switching threshold
X+ = high switching threshold
Figure 42: Hysteresis switching

Window switching: the output state changes as soon as any threshold (X- or X+) is reached.

Contact Not inverted Contact Inverted
ON ON
OFF process value OFF process value
X- X+ X- X+

X- = low switching threshold

X+ = high switching threshold

Figure 43: Window switching

To configure a digital output as an output with switching thresholds with Blrkert Communicator, do the
following:

— Select the device in the navigation area.

mdoutputs

e araramete

=4 1A0/DO DigitalfJ@2A0O/DO DigitalEEEEe =

- VLR ----»

— Select IIEHIE

- iR ----»

The current settings are displayed.

— Select the process value associated to the digital output ----

— Select the switching or the [JIliELEYY switching of the digital output ----+
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If the high threshold is equal to the low threshold, the digital output is deactivated.

— Set the value of the high threshold ----»

— Set the value of the low threshold ----»

— Select to invert the switching or not ----»

— Set the value of the switching time delay ----+
The new settings are displayed.

e inish

¥ The digital output is configured to switch depending on 2 threshold values.

To configure a digital output as an output with switching thresholds with an I0-Link tool, do the following:

— Open the 10-Link interface tool.

- menu.

>

D O.Mode

= YedThreshold|

The current settings are displayed.

Select the process value associated to the digital output:
MOutput

-

— Select a process value in the list.

To set the value of the high and low threshold, do the following:

— [ElENEIE menu.
Moutput
agocaling

e aOutput.Low input

— Set the value associated to the low threshold.

-

— Set the value associated to the high threshold.

— Select to invert the switching or not with the parameter.

— Set the value of the switching time delay with the parameter.
The new settings are displayed.

— Rewrite the parameters.

Y The digital output is configured to switch depending on 2 threshold values.
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17.5.3 Configuring a digital output as a frequency output

A frequency output transmits a frequency signal which is proportional to the chosen process value.
To configure a digital output as a frequency output with Blrkert Communicator, do the following:
— Select the device in the navigation area.

-

e draramete

= 1A0/DO Digitalffe]g -

- EEE----»

— Select

- SEANEE ----»
The current settings are displayed.

— Select the process value associated to the digital output ----»

If the high value is equal to the low value, the digital output is deactivated.

— Set the high value of the frequency range ----»

— Set the process value which is associated to the high value of the frequency range ----»
— Set the low value of the frequency range ----»

— Set the process value which is associated to the low value of the frequency range ----»
The new settings are displayed.

= inish

Y The digital output is configured as a frequency output.

To configure a digital output as a frequency output an 10-Link tool, do the following:

— Open the 10-Link interface tool.

- menu.

-

e JD0.Mode

— Select

The current settings are displayed. Select the process value associated to the digital output.
Moutput

= arrocess value

— Select a process value in the list.

To set the high and low value of the frequency range, do the following:

- menu.

5

— In set the high value of the frequency range.
— In set the low value of the frequency range.
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— In [DIOXNTCIREL LY set the current value of the frequency.
The new settings are displayed.

— Write the parameters to the device.

¥ The digital output is configured as a frequency output.

17.5.4 Configuring a digital output as a pulse output

When the digital output is configured as a pulse output, it transmits:

e either a number of pulses proportional to the measured volume (RZACINLE),

¢ or 1 pulse each time a set volume of liquid has been measured by the device (TIMNE/IER).

* or a number of pulses proportional to the measured mass (S AUERS)

* or 1 pulse each time a set mass of liquid has been measured by the device (B SIEE)-

For the 5-pin variant, |IO-Link, the pulse output can only transmit a volume (volume/pulse) or a mass (mass/
pulse).

The number of pulses that can be given out by a pulse output of the device is max. 2000 per second
by default. This parameter can be modified up to 10000 pulse per second.

By default, the value of the parameter is set for the full scale of the flow-rate mea-
surement range. Observe the following rules to adapt the value of the parameter to
your flow-rate measurement range:

¢ Make sure that the maximum flow rate value (in litres per second) multiplied by the pulse per litre
value is lower than 2000 pulses per second. Pulses above the 2000 pulses/s limit are not trans-
mitted immediately but are accumulated. The accumulated pulses are transmitted as a block when
the 2000 pulses/s limit is no longer exceeded.

e The pulse output of the device is connected to an input of another equipment, for example a PLC.
Take into account the frequency of the input, because it can be lower than the maximum pulse
frequency that you have set.

Calculation example for the number of pulses per volume:
Consider a device with DN40 ISO process connections. The following device data are needed:
¢ Maximum measurable flow-rate at a liquid velocity of 10 m/s: 925 L/min

— Read the maximum flow-rate value in OIS ---- » [EIEMEIE] ----» IR BEGEY:] or
O I EAENEILTe] -- - - » SEEIEE ----» OIEEEGEEE -- - - > AUWAWEITE or on the test
report that is delivered with the device.

e default number of pulses per volume unit: 100 pulses/volume unit

Data for your application with a maximum measurable flow-rate of 400 L/min = 6.6 L/s

e number of pulses per volume unit with a safety margin of 5 %, in order to not exceed 2000 Hz:
(2000 - 5 % x 2000) / 6.6 L/s = 287 pulses/litre

To configure a digital output as a pulse output with Blrkert Communicator, do the following:
— Select the device in the navigation area.
S Outputs

- EIENEE
=4 1A0/DO Digitalfeg2AO/DO DigitalEEEEE =
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> MR ----»
— Select [{TERE

- SEANEE ----»

The current settings are displayed.

adcounted volumeEEEEE =
— Set the value of the maximum duration of a pulse ----»
— Set the value of the maximum frequency for the transmission of the pulses ----+

— Select [SIHEEIA I3 1= or el [l l=YfoI8lES=! in the wanted volume units ----
or

— Select [JPUEEUNEES or (nEEL[JIEL in the wanted volume units ----»

— If you have selected [oJJVEEAZIlE, set the number of pulses to be transmitted on the digital output for
either 1 litre or 1 US gallon or 1 imperial gallon. Enter a number of pulses that is higher than 1. If you
enter a number of pulses that is lower than 1, the display resolution is not optimum. ----»

— If you have selected JeJ[Nyl=7fN|EY=, set the volume of liquid for which 1 pulse is transmitted on the
digital output ----+-

— If you have selected JEIMIERS, set the number of pulses to be transmitted on the digital output for
either 1 g, 1 kg, 1 Ib or 1 t. Enter a number of pulses that is higher than 1. If you enter a number of
pulses that is lower than 1, the display resolution is not optimum. ----+

— If you have selected [[JEE s, set the mass of liquid for which 1 pulse is transmitted on the digital
output ----»

— Select to invert the signal or not ----»
— Select the counting direction ----»
The new settings are displayed.

e inish

¥ The digital output is configured as a pulse output.

To configure a digital output as a pulse output with an 10-Link tool, do the following:

— Open the 10-Link interface tool.

- menu

oL tou

— In select [ZIES

> n select or

The current settings are displayed. To set the value of the maximum duration of a pulse, do the following:
-

" ulse

- In
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To set the value of the maximum frequency for the transmission of the pulses, do the following:
-

s

— I

To set the pulse ratio:

-

— Set in if you have defined in
— Set in [FIENLERY if you have defined in

To set the pulse counting direction, do the following:

-

" ulse

DO Pulse counting directionfigdPositive onlygNegative onlyfagBothi

The new settings are displayed.

— Write the parameters to the device.

¥ The digital output is configured as a pulse output.

17.6 Resetting all the parameters of an output to default
values

To reset all the parameters of an output to the default values with Birkert Communicator, do the following:
— Select the device in the navigation area.

SOy touts

adParamete

— Select an output ----

agneset to defaultEEEEE =

= inish

¥ All the parameters of the output are reset.

To reset all the parameters of an output to the default values with an 10-Link tool, do the following:
— Open the 10-Link interface tool.

— [RElENEE] menu

— ([€EEN menu

— [REEEN menu

— Select one of the reset option available depending of your cases of application.
This reset option is applied to the complete device setting, not only the output.
— Rewrite the parameters.

¥ All the parameters of the output are reset.
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17.7 Resetting all the parameters of all the outputs to the
default values

To reset all the parameters of all the outputs to the default values, do the following:

— Select the device in the navigation area.

goutputs

e araramete

adneset to defaultEEEEE =

= inish

¥ Al the parameters of all outputs are reset.
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18 OUTPUTS - DIAGNOSTICS

Chapter only valid for variants with outputs.

18.1 Analogue output: reading out the current status and
the values of the current

Any user can read out the following data related to an analogue output:
e the current status of the analogue output, i.e. (0], eldimpedance too highl
¢ the value of the current related to the measured quantity of the process value,

¢ the value of the current transmitted on the analogue output.

This data is in read-only mode. To read out some data related to an analogue output with Birkert Communi-
cator, do the following:

— Select the device in the navigation area.
agoutputs

e dpiagnostics

— Select the analogue output ----

¥ The data related to the analogue output are displayed.

This data is in read-only mode. To read out some data related to an analogue output with an 10-Link tool,
do the following:

— Open the 10-Link interface tool.

-
e Analog output (AO)
G RUEREEIEINEICIEIAO. StatusAO. Current valuejAO.Measured currentfo]dAO.Open loop statush

¥ The data related to the analogue output are displayed.

18.2 Digital output: reading out the mode, the current
status and the current value

Any user can read out the following data related to a digital output:
e the current mode, e.g. [JWIEE, of the digital output,
e the current status of the digital output, i.e. [0]J{{ or Q) TFET].

¢ the current value of the digital output, e.g. for a pulse output, the number of pulses transmitted on the
output.
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This data is in read-only mode. To read out some data related to a digital output with Birkert Communi-
cator, do the following:

— Select the device in the navigation area.
o utputs|

adpiagnostics|

— Select the digital output ----»

¥ The data related to the digital output are displayed.

This data is in read-only mode. To read out some data related to an digital output with an 10-Link tool, do
the following:

— Open the I0-Link interface tool.

-

e dpigital output

A CERUCYETEINEIEIEID O.ModejDO.Output state§DO.Current frequency8DO.Pulse status}
DO.Overload statusfeldDO.Total number of pulses}

¥ The data related to the digital output are displayed.
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Chapter only valid for variants with outputs.

The settings can be made with the [EIE] user level.

19.1 Calibrating an analogue output

The analogue outputs are calibrated at the factory.

To adjust the analogue output to your equipment, do the following:
— Connect a multimeter to the analogue output you want to adjust.
— Select the device in the navigation area.

g outputs

edMaintenance

- or R

- -

The current settings are displayed.

The device generates a 4 mA current on the selected analogue output.

— Enter the current value measured by the multimeter ----»

The device generates a 20 mA current on the selected analogue output.

— Enter the current value measured by the multimeter ----»
The new settings are displayed.

md nish

¥ The analogue output is adjusted.

FLUID CONTROL SYSTEMS
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19.2 Checking the correct operation of an analogue
output

To check the correct operation of an analogue output, do the following:

— Connect a multimeter to the analogue output you have adjusted.

— Select the device in the navigation area.

S Outputs

edMaintenance

=3 1A0/DO Analogfsld2A0/DO AnalogEEEEE =

%
- -
— Enter the current value to be tested ----»

The device generates the entered current value on the selected analogue output.
— Check the value on the multimeter.

=y Finish

FLUID CONTROL SYSTEMS

19.3 Resetting the calibration data of an analogue output

to the default values

To reset the calibration data of an analogue output to its default values, do the following:
— Select the device in the navigation area.

mdoutputs

EdMaintenance

o 1A0/DO Analogfs]d2A0/DO AnalogEEEEs =

R eset to defaultEEEEE =
= nish

¥ The calibration data of an analogue output is reset to the default values.
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19.4 Resetting the calibration data of all the analogue
outputs to the default values

To reset the calibration data of all the analogue outputs to its default values, do the following:
— Select the device in the navigation area.

agoutbuts

edMaintenance

adneset to defaultEEEEE =

= inish

& The calibration data of all the analogue outputs is reset to its default values.

19.5 Checking the correct operation of an on/off output or
a threshold output

To check the correct operation of a digital output configured as an on/off output, do the following:

— Connect a multimeter to the digital output configured as an on/off output.

— Energize the output.

— Select the device in the navigation area.

NI

— VETNEREREE

— LI pIeNIHE] or LYY PIONBIIIIE], configured as an on/off output or as a threshold output ----»

> I ----»

— Select [0]]) or [0]fj----»

— Check if the output is operating correctly.

=yFinish
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19.6 Checking the correct operation of a frequency output

To check the correct operation of a digital output configured as a frequency output, do the following:
— Connect a frequency meter to the digital output configured as a frequency output.

— Energize the output.

— Select the device in the navigation area.

N0

>

— XY pIONPIETiE] or NSYBIOYBIITIEL, configured as a frequency output ----

> IEE----»

— Enter a frequency value ----»

— Check if the output is operating correctly.

mdnish

19.7 Checking the correct operation of a pulse output

To check the correct operation of a digital output configured as a pulse output, do the following:
— Connect a counter to the digital output configured as a pulse output.

— Energize the output.

— Select the device in the navigation area.

o utputs|

eaMaintenance

— LYo/l N )FTiE]| or Y BIORBIITiE]|, configured as a pulse output ----+

> -
— Enter a frequency value ----»
— Enter a number of pulses ----»

— Check if the output is operating correctly.

mdnish
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20 MAINTENANCE AND TROUBLESHOOTING

20.1 Safety instructions

I\

Risk of injury due to electrical voltage.
» Before carrying out work on the system, disconnect the electrical power for all the conductors and isolate it.

» According to UL/EN 61010-1:
Double isolate all devices connected to the flowmeter Type 8098 from the mains and note that these are
limited energy circuits for all circuits connected to the flowmeter Type 8098.

» Observe all applicable accident protection and safety regulations for electrical equipment.

Risk of injury due to high pressure in the installation.

» Before any intervention in the installation, stop the circulation of liquid, cut off the pressure and drain the
pipe.

» Before any intervention in the installation, make sure there is no pressure in the pipe.

» Observe the dependency between the liquid temperature and the liquid pressure for the fitting used.

If switched on for a prolonged time, risk of burns or fire due to hot device surfaces

» Do not touch with bare hands.
» Keep the device away from highly flammable substances and liquids.

Risk of burns due to high liquid temperatures.

» Do not touch with bare hands the parts of the device that are in contact with the liquid.
» Use safety gloves to handle the device.

» Before opening the pipe, stop the circulation of liquid and drain the pipe.

» Before opening the pipe, make sure the pipe is completely empty.

Risk of injury due to the nature of the liquid.

» Respect the prevailing regulations on accident prevention and safety relating to the use of dangerous
liquids.

A WARNING

Risk of injury due to non-conforming maintenance.
» Maintenance must only be carried out by qualified and skilled staff with the appropriate tools.
» Ensure that the restart of the installation is controlled after any interventions.

A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.
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20.2 Information on returning the device to the
manufacturer or to the reseller

— To return the device for calibration or any after sales service, use the original packaging.

— Send the device back to your local Birkert sales office. The addresses of our international sales offices
are available on the internet at

20.3 Cleaning the outer surface of the device
@ — Always use a cleaning agent compatible with the materials from which the device is made.

The outer surface device can be cleaned with a cloth slightly dampened water or with a detergent com-
patible with the materials the device is made of.

Please feel free to contact your Birkert supplier for any additional information.

20.4 Cleaning In Place (CIP) of the device

The measurement tube of the device can be cleaned in place in all the applications the device is used in.
— Do the cleaning in place procedure at appropriate intervals to prevent malfunctions or contamination.

NOTICE

The device and the seals used on the process connections can be damaged by the cleaning agents or
the disinfecting agents.

» Use cleaning agents or disinfecting agents with a concentration that is compatible with the material the
measurement tube is made of.

» Check the chemical compatibility of the cleaning agents or disinfecting agents with the materials of the
seals used on the process connections.

» For more information on the chemical compatibility and the cleaning temperatures contact your local
Burkert sales office.

» Obey the cleaning in place procedure that is suited for your application.

Procedure for the cleaning in place of the device:

— Rinse the measurement tube with water of the best quality available in the factory (ideally, water for
injection or purified water) under the following conditions:
- temperature: 50 °C...75 °C
- flow velocity: 1.5...2.1 m/s,
- duration: determined by your CIP recipe

— Prepare one or two cleaning agents at concentrations and with chemical properties that have proven
their effectiveness on the residues to be removed. Make sure the concentration of the cleaning agent
does not damage stainless steel 316L.
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— Let the cleaning agent circulate through the measurement tube under the following conditions:

- temperature: 50 °C...75 °C,
- flow velocity: 1.5...2.1 m/s,
- duration: determined by your CIP recipe
— Rinse the measurement tube with water of the best quality available in the factory (ideally, water for
injection or purified water) under the same conditions as the first rinse.

— If needed, let a second cleaning agent circulate through the measurement tube, under the same condi-
tions as the first cleaning agent, to neutralize any alkaline residues that remain.

— Do a final rinse of the measurement tube, under the same conditions as the first two rinses. Monitor the
conductivity value of the final rinse to make sure all the cleaning agents have been removed.

— Blow air through the measurement tube to remove moisture and to ensure maintenance of a good
passive layer.

— If needed, do a de-scaling by letting a solution made of water, nitric acid HNO, [15 %...20 %] and
hydrofluoric acid HF [2 %...5 %] at a temperature between 20 °C and 60 °C circulate through the mea-
surement tube for 5 - 30 minutes.

— After a de-scaling, or to prevent any corrosion effects after 1 or more (depending on the application)
CIP-procedures, do a passivation by letting a solution made of water and nitric acid HNO, [3 %...5 %] at
a temperature between 70 °C and 80 °C circulate through the measurement tube for the same duration
as the CIP-procedure. Then, rinse the measurement tube with water with the best quality available in the
factory (ideally, water for injection or purified water) under the same conditions as the other rinses.

— Blow air through the measurement tube to remove moisture and to ensure creation of a uniform passive
layer.

20.5 Sterilisation In Place (SIP) of the device

The measurement tube of the device can be sterilised in place in all the applications the device is used in.

— Do the sterilisation in place procedure using dry saturated steam, temperature: 121 °C...140 °C, for max.
1 hour.
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20.6 Troubleshooting when a message is displayed

— If the message displayed on your device is not explained in the Operating Instructions, contact Birkert.

If a message has been generated:

¢ a symbol is displayed in the information bar: see Table 35.

¢ Ex works and if the status indicator is not switched off (see chapter 11.4.2 Switching off the status indi-
cator), the status indicator changes its colour and state based on the NAMUR NE 107 recommendation:
see chapter 5.5.

* The message is displayed in a list called [Fe[sfefe]X. The list can be accessed in the Birkert Communicator.

Symbol

Status

Description

Failure, error or
fault

e Malfunction,

¢ or monitored values in the error range.

K X

Function check

Ongoing work on the device (for example, checking the correct
behaviour of the outputs by simulating measurement values); the output
signal is temporarily invalid (e.g. frozen).

Out of
specification

The ambient conditions or process conditions for the device are outside
the permitted ranges.

Device internal diagnostics point to problems in the device or with the
process properties.

O

Maintenance
required

The device is in controlled operation; however, the function is briefly
restricted.

— Do the required maintenance operation.

Table 35:

Device status symbols
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20.7 Messages when setting wrong parameters

20.7.1 Kinematic viscosity = 0. Check the flow viscosity
compensation's parameters

Message

Kinematic viscosity < 0. Check the flow viscosity compensation's
parameters

Symbol displayed

N

Possible cause

¢ When activating the compensation for a liquid with a constant viscosity,
you have entered a negative value of the viscosity. See chapter 14.14.2

¢ When activating the compensation for a liquid with a non-constant vis-
cosity, the result of the entered equation is negative or equal to 0. See
chapter 14.14.3, 14.14.4, 14.14.5.

What to do?

— When activating the compensation for a liquid with a constant viscosity,
enter a positive value of the viscosity.

— When activating the compensation for a liquid with a non-constant vis-
cosity, make sure the liquid temperature is in the range covered by the
equation.

— When activating the compensation for a liquid with a non-constant vis-
cosity, make sure you have entered correct constant values.

20.8 Messages due to device internal diagnostics

20.8.1 Message "Overvoltage detected"

Message

Overvoltage detected

Symbol displayed

Possible cause

The supply voltage of the device is higher than or equal to the permitted
maximum error value. See chapter 11.7 Monitoring the device supply
voltage or the device temperature.

What to do?

— Energize the device with a 12...35 V DC voltage.

As soon as the supply voltage value returns to within the permitted range,
the error is automatically reset.
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20.8.2 Message "Undervoltage detected"

Message

Undervoltage detected

Symbol displayed

Possible cause

The supply voltage of the device is lower than or equal to the permitted
minimum error value. See chapter 11.7 Monitoring the device supply voltage
or the device temperature.

What to do?

— Energize the device with a 12...35 V DC voltage.

As soon as the supply voltage value returns to within the permitted range,
the error is automatically reset.

20.8.3 Message "Voltage is above the warning limit"

Message

Voltage is above the warning limit

Symbol displayed

N

Possible cause

The supply voltage of the device is higher than or equal to the permitted
maximum warning value set in chapter 11.7.2 Changing the 2 warning limit
values.

What to do?

— Energize the device with a 12...35 V DC voltage.

As soon as the supply voltage value returns to within the permitted range,
the warning is automatically reset.

20.8.4 Message "Voltage is below the warning limit"

Message

Voltage is below the warning limit

Symbol displayed

N

Possible cause

The supply voltage of the device is lower than or equal to the permitted
minimum warning value plus the hysteresis value, both set in chapter 11.7.2
Changing the 2 warning limit values.

What to do?

— Energize the device with a 12...35 V DC voltage.

— If needed, change the limit value set in chapter 11.7.2 Changing the 2
warning limit values.

As soon as the supply voltage value returns to within the permitted range,
the warning is automatically reset.
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20.8.5 Message "Battery voltage is below the warning limit"

Message

Battery voltage is below the warning limit

Symbol displayed

[

Possible cause

The voltage of the battery is under the low limit value. See chapter 11.8.

The battery allows the internal clock to run for 7 days at ambient tem-
perature when the power supply of the device is switched off or too low.

What to do?

— Energize the device with a 12...35 V DC voltage to load the battery.

As soon as the battery voltage value returns to within the permitted range,
the warning is automatically reset.

20.8.6 Message "bUS event: bus connection lost / not available"

Message

blS event: bus connection lost / not available

Symbol displayed

Possible cause

The device is configured to send the measured process data to biS or to a
CANopen fieldbus but does not find any other network participant.

What to do?

— Set the to SIENLEIRHE. See chapter 11.6.7.

20.8.7 Message "Overtemperature detected"

Message

Overtemperature detected

Symbol displayed

Possible cause

The internal temperature of the device is higher than the permitted
maximum error value (+85 °C). See chapter 11.7 Monitoring the device
supply voltage or the device temperature.

What to do?

— Make sure the internal temperature of the device is less than +85 °C.

As soon as the internal temperature value returns to within the permitted
range, the error is automatically reset.
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20.8.8 Message "Undertemperature detected"

Message

Undertemperature detected

Symbol displayed

Possible cause

The internal temperature of the device is lower than the permitted minimum
error value (-40 °C). See chapter 11.7 Monitoring the device supply voltage
or the device temperature.

What to do?

— Make sure the internal temperature of the device is higher than —40 °C.

As soon as the internal temperature value returns to within the permitted
range, the error is automatically reset.

20.8.9 Message "Temperature is above the warning limit"

Message

Temperature is above the warning limit

Symbol displayed

Possible cause

The internal temperature of the device is higher than the permitted
maximum warning value set in chapter 11.7.2 Changing the 2 warning limit
values.

What to do?

— Make sure the internal temperature of the device is less than the
maximum warning value.

As soon as the internal temperature value returns to within the permitted
range, the error is automatically reset.

20.8.10 Message "Temperature is below the warning limit"

Message

Temperature is below the warning limit

Symbol displayed

Possible cause

The internal temperature of the device is lower than the permitted minimum
warning value set in chapter 11.7.2 Changing the 2 warning limit values.

What to do?

— Make sure the internal temperature of the device is higher than the
minimum warning value.

As soon as the internal temperature value returns to within the permitted
range, the error is automatically reset.
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20.8.11 Message "Internal message store overflow"

Message

Internal message store overflow

Symbol displayed

Possible cause

The number of messages generated by the device is higher than the
memory capacity.

What to do?

— Make sure the limits set for the monitoring of the process values are
correct.

20.8.12 Message "No signals from interdigital transducer"

Message

No signals from interdigital transducer

Symbol displayed

Possible cause

The sensor is not operating correctly.

What to do?

— Send the complete device back to Blirkert because the sensor must be
replaced.

20.8.13 Message "No temperature sensor detected"

Message

No temperature sensor detected

Symbol displayed

Possible cause

The temperature of the liquid can neither be measured nor compensated.

What to do?

— If the temperature of the liquid must be measured, send the complete
device back to Birkert because the sensor must be replaced.

20.8.14 Message "Pipe characteristics have changed: check limits

values"

Message

Pipe characteristics have changed: check limits values

Symbol displayed

ﬂ (symbol changed)

Possible cause

The transmitter has been associated with another sensor.

What to do?

— Make sure all the settings related to the flow rate measurement are still
correct.
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20.8.15 Message "Measure board is in boot starter mode, no firmware

found n°1"

Message

Measure board is in boot starter mode, no firmware found n°1

Symbol displayed

Possible cause

The firmware of the measurement board is lost or is not valid.

What to do?

— Start the device again.

— If the error is still there, send the device back to Birkert.

20.8.16 Message "Data returned by the measurement PCB is invalid

n01ll

Message

Data returned by the measurement PCB is invalid n°1

Symbol displayed

Possible cause

The device cannot measure the liquid parameters, for example, because
there are too many bubbles in the liquid or the sensor tube is not completely
filled.

What to do?

— Make sure there is no problem in the installation.

20.8.17 Message "Communication between transmitter PCB and
measurement PCB has been interrupted n°x"

Message

Communication between transmitter PCB and measurement PCB has been
interrupted n°x

Symbol displayed

Possible cause

There is no communication between the sensor and the transmitter.

What to do?

— Make sure the cable connecting the sensor to the transmitter is not
broken and correctly plugged in. See chapter 7.2.1 Changing the
position of the transmitter on the sensor.

20.8.18 Message "The measurement board bootloader operation

failed n° 1"

Message

The measurement board bootloader operation failed n°® 1

Symbol displayed

Possible cause

During the firmware update, the sensor software could not be updated.

What to do?

— Send the device back to Blrkert.
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20.8.19 Message "An error occurred during communication"

Message

An error occurred during communication

Symbol displayed

Possible cause

The flat cable that connects the sensor to the transmitter may be damaged.

What to do?

— Make sure the flat cable is correctly connected.

— If the cable is damaged, send the device back to Birkert.

20.8.20 Message "Max. flow rate"

Message

Max. flow rate

Symbol displayed

(symbol not linked to a user setting)

Possible cause

The maximum flow rate is measured in the pipe. The flow rate in the tube is
higher than 10 m/s, whatever the DN of the tube.

What to do?

— Make sure the flow rate value is less than 10 m/s.

20.8.21 Message "Max temperature"

Message

Max temperature

Symbol displayed

(symbol not linked to a user setting)

Possible cause

The temperature in the tube is higher than 150 °C. The maximum liquid tem-
perature is measured in the pipe.

This message does not depend on the liquid temperature limits set by the
user.

What to do?

— Make sure the liquid temperature is in the permitted range.

20.8.22 Message "Totalizer 1 stopped" or "Totalizer 2 stopped" or
"Mass totalizer 1 stopped" / "Mass totalizer 2 stopped"

Message

Totalizer 1 stopped / Totalizer 2 stopped
or

Mass Totalizer 1 stopped / Mass totalizer 2 stopped

Symbol displayed

Possible cause

The related totalizer / mass totalizer has been stopped by the user.

What to do?

— If needed, start the totalizer / mass totalizer again.
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20.8.23 Message "Totalizer 1 started" / "Totalizer 2 started" or "Mass
totalizer 1 started" / "Mass totalizer 2 started"

Message

Totalizer 1 started / Totalizer 2 started
or

Mass totalizer 1 started / Mass totalizer 2 started

Symbol displayed

Possible cause

The related totalizer / mass totalizer has been started by the user.

What to do?

20.9 Messages due to calibration or simulation

20.9.1 Message "Calibration result out of range"

Message

Calibration result out of range

Symbol displayed

(symbol changed)

Possible cause

The calibration has failed. The calibration has failed because of 1 of the
possible causes:

* An event such as [JENEEXHITETE or Sl Kl it AN HENEE has
been generated during the calibration.

® The calculated offset of the DF is lower than 0.5 or higher than 2.

* The calculated offset of the acoustic transmission factor is lower than 0.5
or higher than 2.

What to do?

— Make sure the liquid is the same during the calibration procedure.
— Make sure the conditions are met to measure the flow rate correctly.

— Do a new calibration.

20.9.2 Message "Zero calibration cancelled, the flow rate is higher
than 5% of full scale"

Message

Zero calibration cancelled, the flow rate is higher than 5% of full scale

Symbol displayed

Possible cause

The calibration has failed because the flow rate is less than 5% of the full
scale.

What to do?

— Make sure the flow is stopped in the pipe.

— Do a new calibration.
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20.9.3 Message "Calibration cancelled"

Message

Calibration cancelled

Symbol displayed

Possible cause

The user has interrupted a calibration of the zero flow, before the waiting
time of 30 seconds has elapsed.

What to do?

— Do a new calibration and observe the given instructions.

20.9.4 Message "Calibration cancelled, the flow rate is less than 5%
of the full scale"

Message

Calibration cancelled, the flow rate is less than 5% of the full scale

Symbol displayed

Possible cause

The calibration has failed because the flow rate is less than 5% of the full
scale.

What to do?

— Make sure the flow rate is higher than 5% of the full scale.

— Do a new calibration.

20.9.5 Message "Resulting K factor is less than 0.8 or higher than

1.2"

Message

Resulting K factor is less than 0.8 or higher than 1.2

Symbol displayed

Possible cause

When calibrating the K factor by using a teach-in procedure depending
on the flow rate or depending on a known volume, you have entered a ref-
erence value that varies for +20 % from the measured value.

What to do?

— Do a new calibration.

— Enter a correct reference value.

20.9.6 Message "Resulting offset is higher than 10 °C, 18 °F"

Message

Resulting offset is higher than 10 °C, 18 °F

Symbol displayed

N

Possible cause

When calibrating the offset value of the liquid temperature, you have entered
a reference value that varies for 10 °C (18 °F) from the measured value.

What to do?

— Do a new calibration.

— Enter a correct reference value.
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20.9.7 Message "Test mode activated"

Message

Test mode activated

Symbol displayed

Possible cause

The test of an output has been started by the user.

What to do?

— If needed, complete the test.

20.9.8 Message "Simulation mode active"

Message

Simulation mode active

Symbol displayed

Possible cause

A measurement value is being simulated.

What to do?

— As soon as the simulation is completed, the message is reset.

20.10 Messages due to the monitoring of process values

20.10.1 Message "Flow rate too high"

Message

Flow rate too high

Symbol displayed

Possible cause

The flow rate value is higher than the permitted maximum error value set
in chapter 14.4.7 Changing the error limits, the warning limits and the hys-
teresis of the volume flow rate

What to do? As soon as the flow rate returns to within the permitted range, the error is
automatically reset.
Message Flow rate too high

Symbol displayed

N

Possible cause

The flow rate value is higher than the permitted maximum warning value set
in chapter 14.4.7 Changing the error limits, the warning limits and the hys-
teresis of the volume flow rate

What to do?

As soon as the flow rate returns to within the permitted range, the warning is
automatically reset.
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20.10.2 Message "Flow rate too low"

Message

Flow rate too low

Symbol displayed

Possible cause

The flow rate value is lower than the permitted minimum error value set in
chapter 14.4.7 Changing the error limits, the warning limits and the hys-
teresis of the volume flow rate

What to do? As soon as the flow rate returns to within the permitted range, the error is
automatically reset.
Message Flow rate too low

Symbol displayed

Possible cause

The flow rate value is lower than the permitted minimum warning value set
in chapter 14.4.7 Changing the error limits, the warning limits and the hys-
teresis of the volume flow rate

What to do?

As soon as the flow rate returns to within the permitted range, the warning is
automatically reset.

20.10.3 Message "Temperature too high"

Message

Temperature too high

Symbol displayed

Possible cause

The value of the liquid temperature is higher than the permitted maximum
error value set in chapter 14.6.7 Changing the error limits, the warning limits
and the hysteresis of the liquid temperature.

What to do? As soon as the flow rate returns to within the permitted range, the error is
automatically reset.
Message Temperature too high

Symbol displayed

N

Possible cause

The value of the liquid temperature is higher than the permitted maximum
warning value set in chapter 14.6.7 Changing the error limits, the warning
limits and the hysteresis of the liquid temperature.

What to do?

As soon as the flow rate returns to within the permitted range, the warning is
automatically reset.
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20.10.4 Message "Temperature too low"

Message

Temperature too low

Symbol displayed

Possible cause

The value of the liquid temperature is lower than the permitted minimum
error value set in chapter 14.6.7 Changing the error limits, the warning limits
and the hysteresis of the liquid temperature.

What to do? As soon as the value of the liquid temperature returns to within the per-
mitted range, the error is automatically reset.
Message Temperature too low

Symbol displayed

Possible cause

The value of the liquid temperature is lower than the permitted minimum
warning value set in chapter 14.6.7 Changing the error limits, the warning
limits and the hysteresis of the liquid temperature.

What to do?

As soon as the value of the liquid temperature returns to within the per-
mitted range, the warning is automatically reset.

20.10.5 Message "Value totalizer 1 too high" / "Value totalizer 2
too high" or "Value mass totalizer 1 too high" / "Value mass
totalizer 2 too high"

Message

Value totalizer 1 too high / Value totalizer 2 too high
or

Value mass totalizer 1 too high / Value mass totalizer 2 too high

Symbol displayed

Possible cause

The value of the totalizer / mass totalizer is higher than the permitted
maximum error value set in chapter 14.9.5 Changing the error limits, the
warning limits and the hysteresis of each volume totalizer

What to do? As soon as the value of the totalizer / mass totalizer returns to within the
permitted range, the error is automatically reset.
Value totalizer 1 too high / Value totalizer 2 too high

Message or

Value mass totalizer 1 too high / Value mass totalizer 2 too high

Symbol displayed

Possible cause

The value of the totalizer / mass totalizer is higher than the permitted
maximum warning value set in chapter 14.9.5 Changing the error limits, the
warning limits and the hysteresis of each volume totalizer

What to do?

As soon as the value of the totalizer / mass totalizer returns to within the
permitted range, the warning is automatically reset.
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20.10.6 Message "Value totalizer 1 too low" / "Value totalizer 2 too low"
or "Value mass totalizer 1 too low" / "Value mass totalizer 2 too

low"

Message

Value totalizer 1 too low / Value totalizer 2 too low
or

Value mass totalizer 1 too low / Value mass totalizer 2 too low

Symbol displayed

Possible cause

The value of the totalizer / mass totalizer is lower than the permitted
minimum error value set in chapter 14.9.5 Changing the error limits, the
warning limits and the hysteresis of each volume totalizer

What to do? As soon as the value of the totalizer / mass totalizer returns to within the
permitted range, the error is automatically reset.
Value totalizer 1 too low / Value totalizer 2 too low

Message or

Value mass totalizer 1 too low / Value mass totalizer 2 too low

Symbol displayed

N

Possible cause

The value of the totalizer / mass totalizer is lower than the permitted
minimum warning value set in chapter 14.9.5 Changing the error limits, the
warning limits and the hysteresis of each volume totalizer

What to do?

As soon as the value of the totalizer / mass totalizer returns to within the
permitted range, the warning is automatically reset.

20.10.7 Message "Fluid velocity too high"

Message

Fluid velocity too high

Symbol displayed

Possible cause

The value of the liquid velocity is higher than the permitted maximum error
value set in chapter 14.7.7 Changing the error limits, the warning limits and
the hysteresis of the liquid velocity.

What to do? As soon as the value of the liquid velocity returns to within the permitted
range, the error is automatically reset.
Message Fluid velocity too high

Symbol displayed

Possible cause

The value of the liquid velocity is higher than the permitted maximum
warning value set in chapter 14.7.7 Changing the error limits, the warning
limits and the hysteresis of the liquid velocity.

What to do?

As soon as the value of the liquid velocity returns to within the permitted
range, the warning is automatically reset.
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20.10.8 Message "Fluid velocity too low"

Message

Fluid velocity too low

Symbol displayed

Possible cause

The value of the liquid velocity is lower than the permitted minimum error
value set in chapter 14.7.7 Changing the error limits, the warning limits and
the hysteresis of the liquid velocity.

What to do? As soon as the value of the liquid velocity returns to within the permitted
range, the error is automatically reset.
Message Fluid velocity too low

Symbol displayed

Possible cause

The value of the liquid velocity is lower than the permitted minimum warning
value set in chapter 14.7.7 Changing the error limits, the warning limits and
the hysteresis of the liquid velocity.

What to do?

As soon as the value of the liquid velocity returns to within the permitted
range, the warning is automatically reset.

20.10.9 Message "DF too high"

Message

DF too high

Symbol displayed

Possible cause

The value of the DF is higher than the permitted maximum error value set
in chapter 14.11.8 Changing the error limits, the warning limits and the hys-
teresis of the differentiation factor.

What to do? As soon as the value of the DF returns to within the permitted range, the
error is automatically reset.
Message DF too high

Symbol displayed

N

Possible cause

The value of the DF is higher than the permitted maximum warning value set
in chapter 14.11.8 Changing the error limits, the warning limits and the hys-
teresis of the differentiation factor.

What to do?

As soon as the value of the DF returns to within the permitted range, the
warning is automatically reset.
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20.10.10Message "DF too low"

Message

DF too low

Symbol displayed

Possible cause

The value of the DF is lower than the permitted minimum error value set in
chapter 14.11.8 Changing the error limits, the warning limits and the hys-
teresis of the differentiation factor.

What to do? As soon as the value of the DF returns to within the permitted range, the
error is automatically reset.
Message DF too low

Symbol displayed

N

Possible cause

The value of the DF is lower than the permitted minimum warning value set
in chapter 14.11.8 Changing the error limits, the warning limits and the hys-
teresis of the differentiation factor.

What to do?

As soon as the value of the DF returns to within the permitted range, the
warning is automatically reset.

20.10.11 Message "Acoustic transmission factor too high"

Message

Acoustic transmission factor too high

Symbol displayed

Possible cause

The value of the acoustic transmission factor is higher than the permitted
maximum error value set in chapter 14.12.6 Changing the error limits, the
warning limits and the hysteresis of the acoustic transmission factor.

What to do? As soon as the value of the acoustic transmission factor returns to within
the permitted range, the error is automatically reset.
Message Acoustic transmission factor too high

Symbol displayed

N

Possible cause

The value of the acoustic transmission factor is higher than the permitted
maximum warning value set in chapter 14.12.6 Changing the error limits, the
warning limits and the hysteresis of the acoustic transmission factor.

What to do?

As soon as the value of the acoustic transmission factor returns to within
the permitted range, the warning is automatically reset.
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20.10.12Message "Acoustic transmission factor too low"

Message

Acoustic transmission factor too low

Symbol displayed

Possible cause

The value of the acoustic transmission factor is lower than the permitted
minimum error value set in chapter 14.12.6 Changing the error limits, the
warning limits and the hysteresis of the acoustic transmission factor.

What to do? As soon as the value of the acoustic transmission factor returns to within
the permitted range, the error is automatically reset.
Message Acoustic transmission factor too low

Symbol displayed

N

Possible cause

The value of the acoustic transmission factor is lower than the permitted
minimum warning value set in chapter 14.12.6 Changing the error limits, the
warning limits and the hysteresis of the acoustic transmission factor.

What to do?

As soon as the value of the acoustic transmission factor returns to within
the permitted range, the warning is automatically reset.

20.10.13Message "Density too high"

Message

Density too high

Symbol displayed

Possible cause

The value of the density is higher than the permitted maximum error value
set in chapter 14.8.7 Changing the error limits, the warning limits and the
hysteresis of the liquid density.

What to do? As soon as the value of the density returns to within the permitted range,
the error is automatically reset.
Message Density too high

Symbol displayed

N

Possible cause

The value of the density is higher than the permitted maximum warning
value set in chapter 14.8.7 Changing the error limits, the warning limits and
the hysteresis of the liquid density.

What to do?

As soon as the value of the density returns to within the permitted range,
the warning is automatically reset.
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20.10.14Message "Density too low"

Message Density too low

Symbol displayed

Possible cause The value of the density is lower than the permitted minimum error value set
in chapter 14.8.7 Changing the error limits, the warning limits and the hys-
teresis of the liquid density.

What to do? As soon as the value of the density returns to within the permitted range,
the error is automatically reset.

Message Density too low
Symbol displayed ﬂ
Possible cause The value of the density is lower than the permitted minimum warning value

set in chapter 14.8.7 Changing the error limits, the warning limits and the
hysteresis of the liquid density.

What to do? As soon as the value of the density returns to within the permitted range,
the warning is automatically reset.
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20.11 Messages due to diagnostics events

20.11.1 Message "Diagnostic is active"

Message Diagnostic is active

Symbol displayed

Possible cause All the diagnostics are active on the device. See chapter 14.13 Diag-
nostics: monitoring special events in the process, on the sensor or on the
electronics.

What to do? -

20.11.2 Message "Diagnostic is inactive"

Message Diagnostic is inactive

Symbol displayed

Possible cause All the diagnostics are inactive on the device. See chapter 14.13 Diag-
nostics: monitoring special events in the process, on the sensor or on the
electronics.

What to do? -

20.11.3 Message "Not totally filled"

Message Not totally filled
Symbol displayed

Depends on the device status the event is associated to.

Possible cause The calibration has failed. The calibration has failed because of one of the
ossible causes:

* The sensor may be broken (valid for product variants with DN0O8).

® The tube is not totally filled. Thus not all the sensors are in contact with
the liquid and measurement is not possible.
The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.
What to do? — Make sure the measurement tube is completely filled, for example by
increasing the flow rate.

— If the message |\[XileEIERTCI R CIe le[IEIRTE=T e [V[o=1] is generated

simutaneously, then send the product back to Burkert.

— If the message \\[ej&{e1=1\Ai{ll[:le| remains, then send the product back to
Burkert.
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20.11.4 Message "Liquid out of range"

Message

Liquid out of range

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

The speed of sound in the liquid is out of range.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

The density in the liquid is out of range.

What to do?

— Make sure the liquid in the pipe meets the technical specifications given
in the data sheet for the device and in chapter 6 Technical data.

20.11.5 Message "Unstable flow rate"

Message

Unstable flow rate

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

The flow rate is not stable. The standard deviation of the flow rate measure-
ments is too high.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure the operation of the equipment in the process, such as
pumps and process valves, is correct.

20.11.6 Message "Low flow cut off"

Message

Low flow cut off

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

The cut-off value of the flow rate has been used.
The cut-off function must be enabled. See chapter 14.4.9 Enabling the
cut-off function of the volume flow rate.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— If necessary, increase the flow rate value until it is higher than the cut-off
value.
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Message

Change of liquid

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

A different liquid flows in the pipe.
The message is active for 10 s on the display.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure the liquid flowing in the pipe is the correct one.

20.11.8 Message "Backward flow"

Message

Backward flow

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

The liquid flows in the opposite direction as the one set in chapter 16.4
Setting the direction of the flow.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure the liquid flows in the correct direction.

20.11.9 Message "Sound conductivity out of range"

Message

Sound conductivity out of range

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

There are gas bubbles or solid particles in the liquid.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Search for malfunctions in the process.

— Make sure the liquid has no gas bubbles and no solid particles.
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20.11.10 Message "AO1 open loop" or "AO2 open loop"

Message

AO1 open loop
or

AO2 open loop

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

There is a connection problem on the related output.

The current measured in the current loop is too low compared to the
expected output current.

The related event must be enabled. See chpt. 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure the wiring of the related output is correct.

20.11.11 Message "AO1 Diag error" or "AO2 Diag error"

Message

AO1 Diag error
or
AQO2 Diag error

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

There is a connection problem on the related output or a high resistance is
detected in the loop.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure all the cables are correctly connected.

— If the related analogue output is not used, disable it. See chapter 17.4
Disabling an analogue output.

20.11.12 Message "DO1 overload" or "DO2 overload"

Message

DO1 overload
or
DO2 overload

Symbol displayed

Depends on the device status the event is associated to.

Possible cause

An overload has been detected at the related digital output. A current higher
than 700 mA has been detected at the related digital output.

The output has switched.

The related event must be enabled. See chapter 14.13 Diagnostics: moni-
toring special events in the process, on the sensor or on the electronics.

What to do?

— Make sure all the cables are correctly connected.

— Make sure the current flowing through the related digital output is less
than 700 mA.
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21 SPARE PARTS AND ACCESSORIES

A CAUTION

Risk of injury and/or damage caused by the use of unsuitable parts.

FLUID CONTROL SYSTEMS

Incorrect accessories and unsuitable replacement parts may cause injuries and damage the device and

the surrounding area.

» Use only original accessories and original replacement parts from Birkert.

Spare part or accessory Order number
Unlocking magnetic key 690309
5-pin M12 female straight cable plug with 917116
plastic threaded locking ring, to be wired

5-pin M12 female and 5-pin M12 male

straight cable plugs, moulded at each end of 772404
a 1 m shielded cable

5-pin M12 female and 5-pin M12 male

straight cable plugs, moulded at each end of 772405
a 3 m shielded cable

8-pin straight female M12 connector and

strands with wire end ferrules, cable length 919061
2m

bUS adapter: 8-pin straight female M12

connector and 5-pin straight male M12 con- 773286
nector, cable length 0.5 m

Female M_12 connector with a 120 Q termi- 770424
nation resistor

Y plug adapter for the male M12 connector 772420
bUS cable, 50 m 772413
bUS cable, 100 m 772414
USB-bdS interface set 772426
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22 PACKAGING, TRANSPORT

A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

NOTICE
Damage due to transport

Transport may damage an insufficiently protected device.
» Transport the device in shock-resistant packaging and away from humidity and dirt.
» Do not expose the device to temperatures that may exceed the admissible storage temperature range.

» Protect the electrical interfaces using protective plugs.

23 STORAGE

A CAUTION

Risk of injury due to a heavy device.
A heavy device can fall down during transport or during installation and cause injuries.
» Transport, install and dismantle a heavy device with the help of another person.

» Use appropriate tools.

NOTICE
Poor storage can damage the device.

» Store the device in a dry place away from dust.
» Storage temperature of the device: —20 °C...+70 °C.

24 DISPOSAL OF THE DEVICE

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:
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