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FLUID CONTROL SYSTEMS Operating Instructions

1. OPERATING INSTRUCTIONS

The operating instructions describe the entire life cycle of the device. Keep these instructions in a location
which is easily accessible to every user and make these instructions available to every new owner of the device.

WARNING!

The operating instructions contain important safety information!
Failure to observe these instructions may result in hazardous situations.

® The operating instructions must be read and understood.

1.1. Symbols

DANGER!

Warns of an immediate danger!

e Failure to observe the warning result in a fatal or serious injury.

WARNING!

Warns of a potentially dangerous situation!

¢ Failure to observe the warning may result in serious injuries or death.

CAUTION!

Warns of a possible danger!

e Failure to observe this warning may result in a medium or minor injury.

NOTE!
Warns of damage to property!

e Failure to observe the warning may result in damage to the device or the equipment.

indicates important additional information, tips and recommendations.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

refers to information in these operating instructions or in other documentation.

— designates a procedure which you must carry out.
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2. AUTHORIZED USE

Non-authorized use of the LFC / LFM Types 8718, 8719 / 8708, 8709 may be a hazard to people,
nearby equipment and the environment.

e The LFC Types 8718 and 8719 are designed for controlling the flow-rate of clean and low-viscosity
liquids.

e The LFM Types 8708 and 8709 are used exclusively for measuring the flow-rate of clean and low-viscosity
liquids.

¢ Only the fluids stated on the rating plate and on the calibration protocol may be used for operation.

e If used outdoors, the device must be protected from the elements. Protect against humidity and direct
sunlight and observe the permitted ambient temperature.

e During use observe the authorized data and operating conditions specified in the contract documents
and operating instructions, as well as the range of applications described in chapter 5.7.

e Correct transportation, storage and installation, and careful use and maintenance, are essential for relia-
ble and faultless operation.

e Use the device only as intended.

2.1. Restrictions

If exporting the system/device, observe any existing restrictions.

2.2. Predictable Misuse

e The LFC /LFM Types 8718, 8719 / 8708, 8709 must not be used for controlling / measuring the flow-rate of
fluids containing particles (particle size > 20 pm).

¢ Do not operate the device without the stainless steel mesh filter disc installed at the factory.

¢ Do not feed any other fluids into the system other than the designated operating fluid indicated on the
device type plate.
Exception: Agent for cleaning and decontaminating the device (see also chapter 9.2.7).
In doing so, observe the resistance of the materials used in the device. The Chemical Resistance Chart
can be found on the Internet at:
country.burkert.com
If in doubt, contact the manufacturer.

¢ Do not operate the device in an mounting position which deviates from the calibration conditions.
¢ Do not put any loads on the housing (e.g. by placing objects on it or standing on it).

¢ Do not make any modifications to the device housings. Do not paint the housing parts or screws.
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3. BASIC SAFETY INSTRUCTIONS

These safety instructions do not make allowance for any
e contingencies and events which may arise during the installation, operation and maintenance of the devices.

e |ocal safety regulations — the operator is responsible for observing these regulations, also with reference to
the installation personnel.

A\

Danger - high pressure!

e Before loosening the lines and valves, turn off the pressure and vent the lines.

Risk of electric shock!
¢ Before removing covers, switch off the power supply and secure to prevent reactivation!

¢ Observe applicable accident prevention and safety regulations for electrical equipment!

Danger from escaping operating fluid!

e |f contact is made with the operating fluid and its reaction products, including in vapor form (touching,
inhaling), there is an acute risk of injury.

e Observe applicable accident prevention and safety regulations for the operating fluids used.

General hazardous situations.

To prevent injury, ensure that:

® The system cannot be activated unintentionally.

e |nstallation and repair work may be carried out by authorized technicians only and with the appropriate tools.

e After an interruption in the power supply or fluid supply, ensure that the process is restarted in a defined
or controlled manner.

e The device may be operated only when in perfect condition and in consideration of the operating
instructions.

¢ The general rules of technology apply to application planning and operation of the device.

NOTE!
Electrostatic sensitive components / modules!

The device contains electronic components which react sensitively to electrostatic discharge (ESD).
Contact with electrostatically charged persons or objects is hazardous to these components. In the worst
case scenario, they will be destroyed immediately or will fail after start-up.

¢ Observe the requirements in accordance with EN 61340-5-1 and 5-2 to minimize or avoid the possibility
of damage caused by sudden electrostatic discharge!

¢ Also ensure that you do not touch electronic components when the power supply voltage is present!

The LFC / LFM Types 8718, 8719 / 8708, 8709 were developed with due consideration given to the
accepted safety rules and are state-of-the-art. Nevertheless, dangerous situations may occur.

Failure to observe this operating manual and its operating instructions as well as unauthorized tampering
with the device, release us from any liability and also invalidate the warranty covering the devices and
accessories!
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4. GENERAL INFORMATION

4A1. Scope of Supply
Check immediately upon receipt of the delivery, that the contents are not damaged and that the type and
scope agree with the delivery note and packing list.

If there are any discrepancies, please contact us immediately.

Germany
Contact address:

Birkert Fluid Control Systems
Sales Center
Chr.-Burkert-Str. 13-17
D-74653 Ingelfingen

Tel. + 49 (0) 7940 - 10 91 111
Fax + 49 (0) 7940 - 10 91 448
E-mail: info@de.buerkert.com

International
Contact addresses can be found on the final pages of the printed operating instructions.
And also on the internet at:

country.burkert.com

4.2. Warranty

This document contains no promise of guarantee. Please refer to our general terms of sales and delivery.
The warranty is only valid if the LFC / LFM Types 8718, 8719 / 8708, 8709 are used as intended in
accordance with the specified application conditions.

The warranty extends only to defects in the LFC / LFM Types 8718, 8719 / 8708, 8709 and its
components.

We accept no liability for any kind of collateral damage which could occur due to failure or mal-
function of the device.
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4.3. Trademarks

The brands listed below are trademarks of the corresponding companies / associations / organisations

PROFIBUS PROFIBUS Nutzerorganisation e. V.
CANopen CiA CAN in Automation
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4.4, Information on the Internet

Operating instructions and data sheets for Types 8718, 8719, 8708 und 8709 can be found on the Internet at:

country.burkert.com

The complete documentation is also available on CD which can be ordered by quoting part no. 804 625.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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5. SYSTEM DESCRIPTION

51. General Description

The LFC / LFM Types 8718, 8719 / 8708, 8709 are devices for controlling or measuring the flow-rate of
liquids in process technology.
The devices are specified for the control and measurement of low flow-rates.

5.11. LFC, Liquid Flow Controller

The actual flow-rate value supplied by the integrated sensor is compared in the digital control electronics
with the set-point flow-rate value specified, via a standard signal or field bus. The actual flow-rate value is
also available as an output, via a standard signal or field bus.

If there is a control deviation, the actuating variable output to the proportional valve is modified via a control
algorithm. As a result, the actual flow-rate is adjusted to the set-point value and the flow-rate can be held on
a fixed value or follow a predefined profile sequence, irrespective of pressure changes or other disturbances
in the system.

A low-friction proportional valve with a high response sensitivity is used as an actuating element.

5.1.2. LFM, Liquid Flow Meter

The actual flow-rate value supplied by the integrated sensor is available as an output, via a standard signal
or field bus.

5.2. Functions

5.21. Function of the LFC, Liquid Flow Controller

The LFC Types 8718 and 8719 are compact devices for controlling the flow-rate of liquids.

They correct a stipulated set-point flow-rate value independently of disturbance variables, such as pressure
fluctuations or fluctuating flow resistance, e.g. due to filter soiling.

The Liquid Flow Controller consists of the following components:

¢ Flow sensor (Q sensor),

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

e Control electronics (with signal processing, control and valve actuation functions),

¢ Proportional solenoid valve as an actuating element.

i
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Fig. 1: Components of the Liquid Flow Controller

Operating mode

The set-point default value (w) is implemented electrically via a standard signal or a field bus.

The actual value (x) measured by the sensor is compared with the set-point value in the controller.

The controller supplies the actuating element with a pulse-width modulated voltage signal as an actuating
variable. The pulse-duty factor of the voltage signal is varied according to the established control deviation.

The actual value is also supplied externally as xout via an analogue electrical interface or a field bus and
is available to the user for monitoring purposes or other evaluations (e.g. consumption determination by
integration).

5.2.2. Function of the LFM, Liquid Flow Meter

The LFM Types 8708 and 8709 lack the proportional valve component, compared to the corresponding LFC
Types 8718 and 8719.

The devices can therefore only measure the flow-rate and not correct it independently.
The properties of the other components, in particular the sensor described below, are identical to those of
the LFC Types.

5.2.3. Function of the sensor

The flow-rate is measured according to the differential pressure method.

A measuring orifice in the main duct generates a pressure drop in a flow-rate from p1 to p; this pressure
drop is measured by the differential pressure sensor (see Fig. 2: Flow-rate measurement; Differential
pressure method).

The differential pressure sensor, constructed from two individual pressure measuring cells, supplies a
precise and temperature-compensated measuring signal which is used to calculate the flow-rate.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

Irrespective of the control status, the flow-rate value measured by the sensor is sent via a standard analogue
signal output or digitally via the field bus.

changed with the "Mass Flow Communicator" software (see chapter 70.7.3. Mass Flow Communi-

To maintain a dynamic or quiet actual value output signal, the damping of the output signal can be
cator (PC software)).

12
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Fig. 2: Flow-rate measurement; Differential pressure method

Properties of the differential pressure method

¢ This measuring method has very short response times and therefore also allows very short sampling rates
by the control electronics.

e The measurement occurs statically, no moving parts are required in the fluid.

5.2.4. Control electronics
Microprocessor electronics process the current set-point and actual flow-rates and control the actuating
element.

The sensor signal is processed by the control electronics and is converted by the calibration curve stored in
the device into a value corresponding to the actual flow-rate.

To control critical processes, where quick flow-rate changes are not permitted, a ramp function can be
activated via the "Mass Flow Communicator" software (see chapter 70.1.3. Mass Flow Communicator (PC
software)).

In doing so, the parameters for an ascending and a descending set-point value can be set separately.

EE] More detailed information on the ramp function and on all other functions can be found in the
software documentation for the LFC / LFM.

Control deviation:

Control deviation =  Set-point value - Actual value
Xd w - X

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

The control deviation is processed according to a Pl control algorithm.

The control parameters are set at the factory.
To take account of the properties of the control path, the controller operates with path-dependent ampilifi-
cation factors. When the autotune function runs, these are determined automatically.

13
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Control parameters:

The device has a stored parameter which can change the control dynamics with the aid of the "Mass Flow Com-
municator" software (see chapter 10.1.3. Mass Flow Communicator (PC software)). lts extreme effects are

1. avery quick adjustment in which overshoots are accepted,
2. aslower adjustment to the required flow-rate.

The former may result in the controller responding immediately to very low control deviations, causing the
control to be very turbulent.

If the process is less dynamic, the behaviour of the controller may be damped so that minor fluctuations of
the actual value or set-point value are adjusted slowly.

Actuating variable:

The actuating variable is available as a pulse-width modulated (PWM) signal to the proportional valve. The
frequency of this signal is adjusted depending on the valve used.

The pulse-duty factor of the PWM signal is used as an actuating variable.
The pulse-duty factor is the quotient of the switch-on time and the cycle duration.

The greater the switch-on time, i.e. the longer the valve coil is actuated, the greater the average coil current.
The coil current is the cause of the resulting magnetic field in the coil.

A greater coil current results in a greater magnetic field, which increases the valve's magnetic force, which
finally moves the valve armature (also known as valve core) up against a spring force.

Correction time:

An overall brief correction time is achieved by the proportional valve responding rapidly as an actuating
element and by the brief response time of the measuring element (see chapter 6.6. Fluidic Data).

Zero point shut-off:

To ensure the sealing function of the valve, a zero point shut-off is integrated. This is activated if the fol-
lowing conditions occur at the same time:

Set-point value < 10 % of nominal flow-rate

Q and Actual value < 10 % of nominal flow-rate Qnom
nom

If zero point shut-off is active, the PWM signal is set to 0 % so that the valve is completely closed.
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The valve is a direct-acting, normally closed valve.

A return spring presses the valve armature onto the valve seat and seals it, provided the coil is not actuated,
i.e. it cannot generate a magnetic force counteracting the reset force.

A soft seat seal integrated in the valve armature ensures that the valve reliably shuts off the fluid flow.

Set-point value:

The set-point value is specified, according to the device model, either as an analogue signal via the
standard signal input or digitally via the serial interface or the field bus interface.

14
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5.3. Proportional valve

The LFC uses direct acting, lifting-armature, proportional valves as actuating elements, taken from the
Burkert range of valves.

The low-friction guide of the valve armature ensures (in conjunction with the PWM control) a continuous,
mainly linear characteristic, as well as high response sensitivity. Both are important for the optimum func-
tionality of the LFC closed control circuit.

The orifices of the valves are based on the required nominal flow-rate Qnom, the pressure conditions in the
application and the density of the operating fluid.

A proportional valve is selected by the manufacturer on the basis of this data, so that the flow-rate coef-
ficient kv of the LFC (according to the flow-rate equations at the specified pressure conditions) allows a
maximum flow-rate of at least the required nominal flow-rate Qnom.

If the device is operated within the specified pressure range, the proportional valve simultaneously
takes over the sealing function together with the control function.

In the case of special, hard seal materials, the seal function could not be ensured. In this case an
additional shut-off valve may be required.

@ The LFC or LFM is typically calibrated to units which are useful for low flow-rates such as I/h or ml/
min.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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6. TECHNICAL DATA

A CAUTION!

Risk of injury from pressure and discharge of fluid.

Important device-specific technical data is indicated on the rating plate and the calibration plate
(see chapter 6.1.1. Inscription on the rating plate / calibration plate).

e Observe permitted fluid according to rating plate (depending on seal material).

e Observe permitted pressure range on the calibration plate of the device.

6.1. Labels on the device

Rating plate

Examples: (J=d > 8719 LFC WASSER )
6,0 Ih

24V DC 0-10V FKM
S/N 1006
WIXLP

0202378
G (LEERERE

in German

—
o
-
e
=
Q

Made

Calibration plate

( Calibration
Date 29. 01. 2009

Pressure 2.0 bar
Horizontal mounting positio

[

ik
L k)

Fig. 3: Rating plate, calibration plate

6.1.1. Inscription on the rating plate / calibration plate

Example of rating plate

Type
Brief description of the device

Operating fluid

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

Final value (Qnom) and unit

Ve

4 > 8719 LFC WASSER )
d)g 60 th Power supply voltage, actual value
5 24 DC 010V FKM — PRYTERRSS
. SE 8/8] 218%6378 € s Seal material
1o W1XLP . e
J_QE e Serial number, CE identification

Bar code

Identification number of the device

16
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Example of calibration plate

Calibration ) o
Date 28. 01. 2009 1 __—— Calibration date
Pressure 2.0 bar Calibration pressure
Horizontal mounting position

-/ —— Mounting position

6.2. Operating Conditions

A WARNING!

Risk of injury from malfunction due to effects of weather!

The LFC / LFM is not designed for unrestricted use outdoors.
If the device is not protected from the elements, there is a risk of injury from the device failing.

® Protect the device from direct sunlight.
e Ensure that the ambient temperature permitted for the device is observed.

¢ Protect the device from humidity in consideration of the protection class indicated below.

Allowable temperatures

Ambient temperature: Operation: 0...+455 °C
Storage: -10...470 °C

Fluid temperature: +10...+40 °C

Permitted air humidity: 0...95 %, without condensation

Operating fluids: clean and low-viscosity liquids

Protection class in

accordance with DIN EN 60529:  Types 8709 and 8719: IP65 (only if cables, plugs and sockets have been
connected correctly)
Types 8708 and 8718: IP40

6.3. Standards and directives
CE mark conforms to EMC Directive 2004/108/EEC (previously: 89/336/EEC)
(only if cables, plugs and sockets have been connected correctly).

The device complies with the relevant EU harmonisation legislation. In addition, the device also complies
with the requirements of the laws of the United Kingdom.

The harmonised standards that have been applied for the conformity assessment procedure are listed in the
current version of the EU Declaration of Conformity/UK Declaration of Conformity.
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6.4. Mechanical Data

Mounting position: horizontal or vertical
(see calibriation plate / calibration protocol)
Material: Housing: Types 8709 and 8719: Stainless steel 1.4404

Types 8708 and 8718: Stainless steel 1.4404

Cover: Types 8709 and 8719: PTB
Types 8708 and 8718: PC

Sealing material FKM, EPDM, FFKM (see rating plate)

Weight: Types 8709 and 8719: approx. 1200 g (stainless steel)
Types 8708 and 8718: approx. 1000 g (stainless steel)

Dimensions:

(LxHxW) Types 8709 and 8719: 115 mm x 137.5 mm x 37 mm

Types 8708 and 8718: 107 mm x 115.5 mm x 28 mm
Types 8708 and 8718 with flanged connection: 107 mm x 115.5 mm x 43 mm

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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6.5. Installation dimensions

LFC Type 8719 and LFM Type 8709:

M4 - 8 deep
| Dimension A
G1/4 G1/8
9]
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LFC Type 8719 and LFM Type 8709, field bus version:

M4 - 8 deep
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LFC Type 8718 and LFM Type 8708:

2x M4 - 6 deep

=

Dimension A
G1/4 G1/8
o NPT 1/4 | NPT 1/8

28
0

0
A4

|

rrnn—nm;i%
©
\@

115.5

125 |
©

Fig. 6: Installation dimensions LFC Type 8718 and LFM Type 8708
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LFC Type 8718 and LFM Type 8708, with flanged connection:
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Fig. 7: Installation dimensions LFC Type 8718 and LFM Type 8708, with flanged connection
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LFC Type 8718 and LFM Type 8708, field bus version:

2x M4 - 6 deep
Dimension A
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LFC Type 8718 and LFM Type 8708, field bus version with flanged connection:
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24




Type 8718, 8719 / 8708, 8709 Eijrkert

TeChniCal Data FLUID CONTROL SYSTEMS

6.6. Fluidic Data

Final value (Qnom): 0.6...36 I/h with regard to water (see rating plate / calibration protocol)

Measuring range / control range: 1 : 10

Measuring precision: +1.5 % o.r. £ 0.5 % f.s. (after 15 min. warming up time)
Reproducibility: +0.5 % f.s.

Correction time (tos%): <500 ms

Max. operating pressure: 2 baryel, 6 barwel, 10 baryel,

according to version depending on the nominal size of the valve and the
sensor measuring range (for more detailed information see calibration

protocol)
Calibration fluid: Operating fluid or water (see calibration protocol)
Port connections: G1/4 or NPT1/4

8708, 8718: also available as flanged connection

6.7. Electrical Data

Power supply: 24V DC = 10 % residual ripple <2 %

Power consumption: 8718 and 8719: max. 7.5 W
for field bus version max. 10 W

8708 and 8709: max. 2.5 W
for field bus version max max. 5 W

Inputs:

Set-point value: Standard signal 0/4...20 mA
max. input impedance: 300 Q
Resolution: 5 pA

Standard signal 0...5/10 V
min. input impedance: 20 kQ
Resolution: 2.5 mV

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

Binary input: Low-active, for activation connect to DGND (for binary inputs)
(assignment can be configured)

8709 and 8719: 3 binary inputs
8708 and 8718: 2 binary inputs
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Outputs:

Actual value: Standard signal 0/4...20 mA
max. burden: 600 Q
Resolution: 20 pA

Standard signal 0...5/10 V
max. current: 10 mA
Resolution: 10 mV

Binary output: potential-free changers 60 V, 1 A, 60 VA (assignment can be configured)

8709 and 8719: 2 binary outputs
8708 and 8718: 1 binary output

Display:

Light-emitting diodes: Status display for Power, Communication, Limit, Error (assignment can be
configured)

8709 and 8719: 4 LEDs
8708 and 8718: 3 LEDs

Field buses: alternative to the standard signal version

PROFIBUS DP V1
CANopen

Electrical connections: 8719 and 8709:
8-pole round socket
15-pole Sub-HD socket
optional: 5-pole M12 socket or plug for field bus

8718 and 8708:
15-pole Sub-D plug
optional: 5-pole M12 socket or plug for field bus

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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7. INSTALLATION AND START-UP

7.1. Safety instructions

A DANGER!

Risk of injury from high pressure in the equipment!

e Before loosening the lines and valves, turn off the pressure and vent the lines.

Danger from escaping operating fluid!

If contact is made with the operating fluid and its reaction products, including in vapor form (touching,
inhaling), there is an acute risk of injury.

e Observe applicable accident prevention and safety regulations for the operating fluids used.

Risk of injury due to electrical shock!
e Before removing covers, switch off the power supply and secure to prevent reactivation!

¢ Observe applicable accident prevention and safety regulations for electrical equipment!

A WARNING!

Risk of injury from improper installation or improper start-up!

¢ |nstallation and start-up may be carried out by authorized technicians only and with the appropriate
tools!

Risk of injury from unintentional activation of the system and an uncontrolled restart!
e Secure system from unintentional activation.

¢ Following installation, ensure a controlled restart.

7.2. Procedures prior to installation

— Before installing the LFC / LFM, remove dirt from the pipes and fluid system components.

— Connect a suitable filter (< 20 um mesh size) upstream to ensure that the operating fluid is kept clean.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

NOTE!

During installation observe the following!

e The mounting position according to calibration plate or calibration protocol.
e The use of a power supply unit with adequate power.

* The maximum permitted residual ripple of the operating voltage.
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7.3. Sequence of the steps to be performed

Install and start-up the LFC / LFM in the described sequence:
1. Mechanical and fluid installation

. Electrical installation

. Apply pressure with operating fluid

2
3
4. Flush and completely deaerate the lines with operating fluid at calibration pressure
5

. Regular operating mode

7.4. Fluid Installation

DANGER!

Risk of injury from high pressure in the equipment!

¢ Before loosening the lines and valves, turn off the pressure and vent the lines.

Select the available fluid connections suitable for the maximum flow-rate. Inlet paths are not required.

If required, the devices can also be supplied with fitted fluid connections.

WARNING!

Danger from leaks!

If flow-rates are low and pressures high, ensure that the system is sealed to prevent incorrect metering or
the operating fluid from leaking.

e To ensure that the seal is secure, observe the mode of operation described below.

To seal the system properly, install the clamping ring screw joints as follows:

— Fit pipe connections tension-free (if required, use compensators).
—> Use pipe with suitable diameter and smooth surface.
— Saw the pipe straight and deburr.

— First push the union, then the support ring (if available) and finally the clamping ring in the stated
sequence onto the pipe.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

— Insert the pipe all the way into the screw joint.
— Tighten union by hand.

—> Counter with a wrench on the screw-in side (do not put pressure on the device housing) and tighten 1 V4
revolutions.
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NOTE!

During prolonged operating pauses, drain the fluid out of the LFC / LFM and flush with compressed air.
To do this, the device must be actuated so that the valve is open.

e Ensure that the calibration pressure of the device is not exceeded.

Too high a pressure within the LFC / LFM will cause irreparable damage to the device.

7.5. Electrical Installation

A DANGER!

Risk of injury due to electrical shock!
e Before removing covers, switch off the power supply and secure to prevent reactivation!

e Observe applicable accident prevention and safety regulations for electrical equipment!

A WARNING!

Risk of fire and ignition due to electrostatic discharge!
If the device is electrostatically charged, highly flammable fluid vapors may ignite if a discharge occurs.

¢ To prevent an electrostatic charge, connect the housing to the function earth (FE) via the shortest possi-
ble cable length (cross-section as large as possible).

Danger from electromagnetic fields!
If the FE connection is not connected, the conditions of the EMC Law are not being satisfied!

e Connect the housing to the function earth (FE) via the shortest possible cable length (cross-section as large
as possible).

NOTE!
Important information for the problem-free functioning of the device:

The GND or earth cables for all signals of the LFC / LFM must always be fed separately to the LFC / LFM.
If all GND signals are bridged directly on the LFC / LFM and only one common cable is fed to the control,
signal displacements and interference of the analogue signals may occur.

— Connect the function earth (FE) to the indicated screw, e.g. with the aid of a ring tongue.
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7.5.1. Setting the bus address on devices without rotary switch for
setting the address

The bus address of the devices can be set either via the Birkert configuration tool “Mass Flow Communi-
cator” in "Views" — PROFIBUS / CANopen or directly via the bus master.

When an address has been changed, it must be re-initialised on the slave and on the master. In doing so, it
is necessary, depending on the bus, to send a corresponding telegram.

Recommendation:
To ensure a trouble-free setting, the device should be reset.
(Disconnect the device from the power supply).

7.5.2. Setting the bus address on devices with rotary switch for
setting the address (Types 8718 / 8708)

When the device is switched on, the address set with the rotary switches is accepted as a slave address.
Valid addresses are: ¢ PROFIBUS 0...126
 CANopen 1..127

If the address was set outside the permitted range, the address setting has the validity as described in
chapter 7.5.1.

T N

&
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S
&
5
£
a
]
el
2 LSB Unit Digit times 1
5 J U U U Unit position (x 1) | position
= 0-9 e 0-9
]  aac )
§ ) Q i MSB Tens Digit times
g = Tens position position 10
2 0...9 ——> |0..90
P @ P (x10) A ——> [100
g B —_— 110
u C — > 120
§ D  — 130
3 E —— [140
_ F —_— 150
=
© The address is composed of LSB + MSB
N
N Example:
o
S Address MSB setting LSB setting
z 1 0 1
= 63 6 3
100 A 0
— 127 C 7

Fig. 10:  Setting the bus address on devices with rotary switch (Types 8718 / 8708)

If an address setting is required using the available rotary switches via the bus master, this can be
implemented by setting an address outside the valid range.

A change to the bus address via the rotary switches does not become effective until the device is
restarted.
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7.5.3.

Pin assignment

Pin assignment LFC Type 8719 and LFM Type 8709

Uuuuuyu

8-pole round socket Pin | Configuration
1 24 V - supply +
2 Relay 1 — center contact
3 Relay 2 — center contact
4 Relay 1 — normally closed contact
5 Relay 1 — normally open contact
6 24 V - supply GND
7 Relay 2 — normally open contact
8 Relay 2 — normally closed contact
LFC Type 8719: Pin | Configuration
Socket SUB-HD 15-pole
1" Set-point value input +
21 Set-point value input GND
3" Actual value output +
4 Binary input 2
5 12 V output (for internal use only)
10 6 RS232 T x D (direct connection to PC)
9 7 Binary input 1
8 8 DGND (for binary inputs)
7 9 for internal use only (do not use!)
6 10 12 V output (for internal use only)
11 12 V output (for internal use only)
12 Binary input 3
13" | Actual value output GND
14 RS232 R x D (direct connection to PC)
15 DGND (for RS232 interface)
LFM Type 8709: Pin | Configuration
Socket SUB-HD 15-pole
1 not used
2 not used
3" Actual value output +
4 Binary input 2
5 12 V output (for internal use only)
10 6 RS232 T x D (direct connection to PC)
9 7 Binary input 1
8 8 DGND (for binary inputs)
7 9 for internal use only (do not use!)
6 10 12 V output (for internal use only)
11 12 V output (for internal use only)
12 Binary input 3
13" | Actual value output GND
14 RS232 R x D (direct connection to PC)
15 DGND (for RS232 interface)

Table 1:  Pin assignment LFC Type 8719 and LFM Type 8709

" In the field bus version the connections 1, 2, 3 and 13 are not used.
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Pin assignment LFC Type 8718 and LFM Type 8708

LFC Type 8718: Pin | Configuration
Plug SUB-D 15-pole

Relay — Normally closed contact
Relay — Normally open contact
Relay — Centre contact

GND for 24 V supply and binary inputs
24V - supply +

8 V output (for internal use only)
72 Set-point value input GND

82 Set-point value input +

92 Actual value output GND

102 | Actual value output +

11 DGND (for RS232)

12 Binary input 1

13 Binary input 2

14 RS232 R x D (without driver)

15 RS232 T x D (without driver)

oo~ (fwWIN|—

ONOOTRAWN =

LFM Type 8708: Pin | Configuration
Plug SUB-D 15-pole

Relay — Normally closed contact
Relay — Normally open contact
Relay — Centre contact

GND for 24 V supply and binary inputs
24V - supply +

8 V output (for internal use only)
not used

not used

Actual value output GND

102 | Actual value output +

11 DGND (for RS232)

12 Binary input 1

13 Binary input 2

14 RS232 R x D (without driver)

15 RS232 T x D (without driver)

)

ONOOTRA~WN =

(N[O~

[(e]
»

©0000600

6

Table 2:  Pin assignment LFC Type 8718 and LFM Type 8708

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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2 |n the field bus version the connections 7...10 are not used.

32




Type 8718, 8719 / 8708, 8709 t_)iirkerl:
Installation and Start-up FLUID CONTROL SYSTEMS

Pin assignment of field bus LFC Types 8718, 8719 and LFM Types 8708, 8709

PROFIBUS DP Pin Configuration

Socket M12, B-coded
(DP V1 max. 12 Mbaud)

VDD
RxD/TxD-N (A cable)
DGND
RxD/TxD-N (B cable)
not used

|| —=

CANopen Pin Configuration
M12 plug

Shielding
not used
DGND
CAN_H
CAN_L

(620 F =) HOo N O R

Table 3:  Pin assignment of field bus LFC Types 8718, 8719 / LFM Types 8708, 8709

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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8. OPERATION AND FUNCTION

8.1. Safety instructions

A WARNING!

Risk of injury from improper operation!

Improper operation may result in injuries as well as damage to the device and the area around it.

e The operating personnel must know and have understood the contents of the operating instructions.
e Observe the safety instructions and intended use.

e Only adequately trained personnel may operate the equipment/the device.

8.2. Operation of the LFC / LFM

The LFC / LFM is operated by means of analogue standard signals or field bus communication as well as
binary inputs. For operating and status displays 3 or 4 LEDs are also used as binary outputs.

There is also a serial interface (RS232) via which a connection to a PC can be established, e.g. using the
“Mass Flow Communicator” software.

@ e Selecting the standard signals / Assigning the binary inputs

The required configuration of the standard signal type as well as the assignment of the binary inputs
can be specified on order placement or can be configured via the “Mass Flow Communicator”
software (see also chapter 710.1.3. Mass Flow Communicator (PC software)).

e LED assignment / Assigning binary outputs

The LED assignment (except the Power and the Error LED) as well as the assignment of the
binary outputs can also be configured via the “Mass Flow Communicator” PC software (see also
chapter 70.1.3. Mass Flow Communicator (PC software)).

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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8.21. LEDs

3 or 4 LEDs are used for operating and status displays.

Standard assignment of the LEDs:

LED status Description
Power (green) lit The device is connected to the power supply.
flashing Autotune function is active.
Communication lit The device communicates via the field bus or the serial interface
(yellow 3) (RS232).
Limit (y) (blue ¥) lit LFC:

Indicates that the actuating variable of the proportional valve has
almost reached 100 %. In practice this usually means that the
pressure on the controller is not adequate to reach the required
flow-rate.

LFM:
Indicates that the actual value has almost reached the nominal
flow-rate.

flashing The device is in an operating state other than controlled operation
or the Autotune function.

Error (red) Not a serious fault, e.g. Autotune function not concluded

lit
successfully.

Serious fault, e.g. sensor break, defective internal power supply

flashing voltage or too high operating pressure.

3 not available for analogue version of 8708 / 8718

4 not available for bus version of 8708 / 8718

Table 4:  Standard assignment of the LEDs

8.2.2. Inputs/Outputs

Set-point value input (analogue version LFC only)

The set-point value input is used to specify the analogue flow-rate by means of a standard signal.

Actual value output (analogue version LFC / LFM only)

The actual value output, uses a standard signal to represent the current flow-rate.

Bus connection (field bus version LFC / LFM only)

Set-point and actual values are received or signalled back in digital form via the field bus.

It is possible to select between PROFIBUS DP and CANopen connection (see supplement to the operating

instructions for field bus devices).

35




Type 8718, 8719 / 8708, 8709
burkert

FLUID CONTROL SYSTEMS Operation and function

Binary inputs

If the binary inputs are activated, different operations can be run on the LFC / LFM, and the latter can be
switched to a specific operating mode. Activation occurs by connecting the particular binary input to DGND
for at least

0.5 s (for binary inputs).

Possible binary input functions

Function Description

Actuate Autotune Start of Autotune function for optimization of the control param-
eters to the conditions available in the system, description see
chapter 8.3. Functions of the LFC / LFM.

Switch to characteristic 2 The calibration curve saved under Gas 2 as well as using all param-
eters entered there.

Reset totalizer The integrated totalizer (quantity integrator) is reset to 0.

Start set-point value profile Start of the saved set-point value profile, description see
chapter 8.3. Functions of the LFC / LFM.

Control mode Switch to control mode for the systematic opening of the integrated
proportional valve, description see chapter 8.3. Functions of the
LFC /LFM.

Correct safety value ® Correct the safety value stored in the device as a flow-rate set-point
value.

The flow-rate set-point value applied analogically or transmitted by
the field bus is ignored in this case.

Close valve completely Valve closed completely.
The flow-rate set-point value is ignored in this case.

Open valve completely Valve opened completely.
The flow-rate set-point value is ignored in this case.

9 The operating principle of the binary input (active / inactive) can be selected for these functions

Table 5:  Binary input functions

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

Standard assignment of the binary inputs:

Input Configuration

Binary input 1 LFC: Actuate Autotune
LFM: unused

Binary input 2 LFC: Open valve completely
LFM: unused

Binary input 3 © unused

® not available for 8718 / 8708

Table 6:  Standard assignment of the binary inputs
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Binary outputs

The LFC / LFM feature binary outputs to indicate operating states, and limit values which exceed maximum/

drop below minimum or faults.

Possible binary output functions

Function Description
unused No function is assigned to the binary output.
Power on The power supply is on.

Autotune active

The Autotune function is active.

Gas 1 or 2 active

The calibration curve 1 or 2 is currently selected.

User-defined calibration active

The device operates at the calibration adjusted by customer.

Binary input 1, 2 or 3 active

Binary input 1, 2 or 3 is set.

Activate binary output by field bus

The status of the binary outputs is specified via the field bus or the
serial interface.

Correct safety value active

The set safety value has been corrected.

Set-point value profile active

The set-point value profile stored in the device has been corrected.

Control mode active

The control mode is active, i.e. the specified set-point value is out-
puted directly as an actuating variable of the proportional valve.

Close valve completely active

The close valve completely function is activated.

Open valve completely active

The open valve completely function is activated.

Defective power requirement

The power requirement of the device is monitored.

If this value is outside defined limits, this function is actuated. A
too high or too low power requirement, may for example, indicate a
defective device.

Defective internal power supply

The operating voltage of the device is monitored.
If the defined limits exceed the maximum or drop below the
minimum, this function is actuated.

Defective power supply of the
sensor

The power supply voltage of the sensor is monitored.
If the defined limits exceed the maximum or drop below the
minimum, this function is actuated.

Defective data storage

If data storage is in the non-volatile memory of the device, a fault
has occurred.

Sensor fault

The device is able to detect a defective sensor via a self-test.
If this is the case, this function is activated.

MFI fault The field bus module (MFI) is defective or incorrectly equipped.
Field bus communication is not possible.

X limit The actual value has exceeded or dropped below a freely
adjustable limit value.

w limit The set-point value has exceeded or dropped below a freely
adjustable limit value.

y2 limit The actuating variable has exceeded or dropped below a freely

adjustable limit value.

Totalizer limit

The totalizer has exceeded or dropped below a freely adjustable
limit value.

Table 7:  Binary output functions
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Standard assignment of the binary outputs:

Output Configuration

Binary output 1 Limit (y)

Binary output 2 ? Error (for serious fault, e.g. sensor break or defective internal power
supply)

) not available for 8718 / 8708

Table 8: Standard assignment of the binary outputs

8.3. Functions of the LFC / LFM

The LFC / LFM can adopt different operating states:

Overview of operating states

Operating state can be interrupted or Display on LEDs for Attainment of operating state
ended by standard setting via binary input (if configurable)

Standard control e Autotune function Power LED (green) is lit | -

mode

e Safety function
e Set-point value profile

e Control mode

Autotune function | e Safety function Power LED (green) Activation for at least 0.5 s
. flashes when binary input active
* Device reset (permanent input activation
leads to a function restart)
Safety function - Limit LED (blue) flashes | As long as active
Set-point value e Autotune function Limit LED (blue) flashes | Activation for at least 0.5 s
profile ) when binary input active
* Safety function (permanent input activation

e Device reset leads to a function restart)

Control mode e Autotune function Limit LED (blue) flashes | As long as active

e Safety function

e Device reset

Table 9:  Operating states
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8.3.1. Standard control mode
The LFC / LFM is in this operating state immediately after the device is switched on, after a brief initiali-
sation phase. The green Power LED is lit.

The flow-rate is corrected for the LFC to the specified set-point value at a high dynamic.
Malfunctions, e.g. due to pressure changes, are quickly counterbalanced by a corresponding adjustment of
the proportional valve position.

The set-point value is specified in this operating state depending on the device version via the analogue
input (standard signal input) or the field bus.

The controller parameters are set in such a way that set-point value changes or actuating variables are cor-
rected as quickly as possible without appreciable overshoot occurring.

The actual flow-rate value can be read depending on the device version via the analogue output (standard
signal output) or the field bus.

Please note!
If the blue limit (y) LED lights up, this means

e for the LFC
the control signal of the proportional valve is approaching the 100 % limit.
The cause is usually - a too low pressure difference via the LFC,
e.g. due to an inadequate pressure supply or

- a heavily soiled filter.

This may cause the specified set-point value not to be reached and result in a permanent positive
control deviation (w — x).

e for the LFM
the current flow-rate is approaching the nominal flow-rate or has exceeded it.
If the nominal flow-rate is greatly exceeded, this may cause the output flow-rate to deviate from the
actual flow-rate.

To give an external response to the deviations, a binary output is switched.

8.3.2. Autotune function

A prerequisite for the automatic adjustment of the controller, to the conditions of the system, is that typical
pressure conditions prevail.

—> Activate the Autotune function by briefly actuating (> 0.5 s) the binary input 1.

The Autotune function runs automatically.
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While the Autotune function is running, the green Power LED flashes.

A WARNING!

While the Autotune function is running, note the following:
Different flow-rate changes occur.
e The power supply of the LFC must not be switched off.

e The supply pressure should be kept constant.
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While the Autotune function is running, the LFC is not controlling.

The proportional valve is controlled according to an internally specified profile, resulting in flow-rate
changes. Thereby several control parameters are adjusted to the conditions present in the system.

These parameters are transferred into the non-volatile memory of the device at the end of a successfully run
Autotune function.

When the Autotune function ends, the LFC returns to the previous operating state.

Each LFC has run though the Autotune function during the final inspection in the factory, at the oper-
ating pressure indicated in the calibration protocol and with the calibration fluid.

Therefore, the re-actuation of this function is not essential for a reliable controlled operation in the
system.

However, the Autotune function should be activated if
e the pressure conditions in the system have changed significantly.

e the calibration fluid does not correspond with the operating fluid.

8.3.3. Safety function

This function can be activated or reset depending on the device configuration via a binary input or field bus.

In this operating state the device behaves as in standard control mode. However, an external set-
point value is ignored and a defined safety value (standard setting: 0 %, can be changed with
“Mass Flow Communicator” PC software) is used as the set-point value.

8.3.4. Set-point value profile

This function can be activated or reset depending on the device configuration via a binary input or field bus.

In this operating state the device behaves as in the standard control mode. However, the external set-point
value is ignored and a previously defined chronology of up to 30 flow-rate values is used as the set-point
value (can be configured with “Mass Flow Communicator” PC software).

When the set-point value profile has run through, the device drops back to the previous operating state,
provided this operating state was reset by a binary input during activation.

8.3.5. Control mode
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This function can be activated or reset depending on the device configuration via a binary input or field bus
(can be configured with “Mass Flow Communicator” PC software).

In this operating state the set-point value is used as the output variable for the valve pulse-duty factor of the
proportional valve, e.g. set-point value 10 % — Valve pulse-duty factor = 10 %.
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O. MAINTENANCE, TROUBLESHOOTING

9.1. Safety instructions

A DANGER!

Risk of injury from high pressure in the equipment!

e Before loosening the lines and valves, turn off the pressure and vent the lines.

Risk of injury due to electrical shock!
e Before removing covers, switch off the power supply and secure to prevent reactivation!

e Observe applicable accident prevention and safety regulations for electrical equipment!

A WARNING!

Risk of injury from improper maintenance!

e Maintenance may be carried out by authorized technicians only and with the appropriate tools!

Risk of injury from unintentional activation of the system and an uncontrolled restart!
e Secure system from unintentional activation.

¢ Following maintenance, ensure a controlled restart.

o.2. Maintenance Work

The LFC / LFM is maintenance-free during operation, according to the information indicated in this manual.
A routine recalibration is not required.

A CAUTION!

Risk of injury from function impairment and device failure if the device is opened!

Inside the device are elements to condition the flow and measure the flow-rate. It is permitted to enter the
device, for example for cleaning, only as described in chapter 9.2.17.

Extensive device intervention causes a change to the sensor signal, requiring a recalibration at the factory.
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¢ Do not open the device.

¢ Cleaning other than that described in chapter 9.2.7 and recalibration may be performed by the manufacturer
only.
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9.2.1. Maintenance when operating with highly soiled fluids

If larger quantities of particles were recorded after prolonged operation with soiled fluid, the stainless steel
mesh filter disc can be cleaned or replaced and the orifice pipe can be cleaned.

Guide pin of the
orifice pipe

@ O-ring6x1.5
® Orifice pipe
® Stainless steel mesh filter disc
@ O-ring12x2
® O-ring17x1.5
@ Input flange plate
@ M3 x 12 bolt

Fig. 11:  Maintenance, Cleaning

Procedure:

— To gain access to the stainless steel mesh filter disc, detach the input flange plate @
(see Fig. 11: Maintenance, Cleaning).

— Take out stainless steel mesh filter disc and orifice pipe.
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—> Clean stainless steel mesh filter disc / orifice pipe.
There are various types of suitable cleaning agents, e.g. distilled water (not tap water), acetone, isopro-
panol or compressed air.

—> After cleaning, the parts must dry.
— Re-insert parts in the correct sequence and position (see Fig. 11: Maintenance, Cleaning).

¢ The orifice pipe ® must be inserted in such a way that the guide pin of the pipe is inserted into the
corresponding bore in the base block.

¢ When inserted, the fine mesh of the stainless steel mesh filter disc ® must face the input flange plate @.

42 Spare parts see chapter 10.2. Spare parts.
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9.2.2.

Cleaning and recalibration at the factory

If the orifice is excessively soiled or damaged, the device may deviate significantly from the flow-rate. It
must then be replaced and recalibrated at the factory.

NOTE!

Important information for the problem-free functioning of the device!

A recalibration should be carried out at the factory only, as very precise flow-rate standards and digital
communication are required.

9.3.

Malfunctions

Problem

Possible cause

Remedial action

Power LED is not lit

No power supply.

Check the electrical connections.

Power LED flashes

The Autotune function is active.

See chapter 8.3. Functions of the LFC /
LFM.

Power LED goes out
periodically

The power supply collapses periodically
— The device implements a reset.

Select power supply with adequate
power.

The losses in the connection cable are
too high.

Increase cable cross-section.

Reduce line length.

Limit (y) LED is lit

LFC: the actuating variable of the valve
has (almost) reached 100 %. The set-
point value cannot be corrected.

Increase operating pressure
(observe maximum permitted supply
pressure).

Check line resistance and if required
reduce.

Check equipment design.

Check the filter installed in the line and
if required clean.

LFM: the actual flow-rate value has
(almost) reached or exceeded the
nominal flow-rate.

Reduce flow-rate.

Limit (y) LED flashes

The device is in an operating state
other than standard controlled oper-
ation or the Autotune function.

See chapter 8.3. Functions of the LFC /
LFM.

Error LED is lit

This is not a serious fault, e.g. the last
Autotune function was not concluded
successfully.

Repeat Autotune function or remove
the fault by performing a reset.
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Problem

Possible cause

Remedial action

Error LED flashes

The residual ripple of the power supply
voltage is too high.

Use a power supply with a smooth
output voltage at the required power.

A serious fault has occurred, e.g.
broken sensor or fault in the internal
power supply.

Return device to the manufacturer to
have the fault repaired.

The sensor was operated above
the permitted maximum operating
pressure.

Reduce operating pressure.

Return device to the manufacturer to
have the fault repaired.

No flow-rate available

The set-point value is below the limit
for the zero point shut-off.

Increase set-point value to > 10 % of
the nominal flow-rate.

The device is in an operating state
other than standard controlled
operation.

Check operating state, see also
chapter 8.3. Functions of the LFC /
LFM.

The pipelines have been sized too large
or may not yet have been completely
deaerated.

Deaerate lines.

Change pipe size.

Actual value fluctuates

FE connection not correct.

Connect FE to the earthing point
(as short as possible, wire at least
2.5 mm?).

The controller is continuously cor-
recting malfunctions in an unstable
pressure supply, e.g. by pumping.

Connect suitable pressure controller
upstream.

Install buffer tank to absorb pressure
fluctuations.

The residual ripple of the power supply
voltage is too high.

Use power supply with a smooth
output voltage at the required power.

Set-point value = 0 %,
flow-rate still available

The operating pressure is above the
maximum operating pressure of the
valve.

Reduce the operating pressure.

Return device to the manufacturer to
have the fault repaired.

Set-point value = 0 %,
valve is closed,

no flow-rate available;

however, actual value

output indicates a low
flow-rate

The mounting position of the device is
incorrect.

Install LFC in the calibrated mounting
position and run an Autotune function
to adjust to the operating conditions.

A fluid is used other than that desig-
nated by the calibration.

Return device to the manufacturer for
recalibration for the operating fluid.

Set-point value is not
reached

The filter is blocked.

Clean or replace filter.

The primary pressure is too low.

Increase primary pressure to calibration
pressure.

The back pressure is too high.

Check system components for soiling
on output side and if required clean.

Table 10: Malfunctions
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10. ACCESSORIES / SPARE PARTS

A CAUTION!

Risk of injury and/or damage by the use of incorrect parts!

Incorrect accessories and unsuitable spare parts may cause injuries and damage the device and sur-
rounding area.

e Use original accessories and original spare parts from Burkert only.

10.1. Accessories

In this manual the Blrkert accessories indicated below are recommended for the problem-free operation,
maintenance and repair of the device.

10.1.1. Electrical accessories

Types Article Order number

8719, 8709 8-pole round plug (soldered connection) 918 299
8-pole round plug with 5 m cable, one-sided fabricated 787 733
8-pole round plug with 10 m cable, one-sided fabricated 787 734

SUB-HD 15-pole plug with 5 m cable, one-sided fabricated 787 735
SUB-HD 15-pole plug with 10 m cable, one-sided fabricated 787 736

RS232 adapter for connection to a PC in conjunction with an 654 757
extension cable (order no. 917039)
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Extension cable for RS232 9-pole socket/plug 2 m 917 039

RS485 adapter 658 499

USB adapter 670 696

Configuration software (Mass Flow Communicator) Download from

country.burkert.com

8718, 8708 Sub-D 15-pole plug soldered connection 918 274

Sub-D hood for Sub-D socket, with screw locking device 918 408

Sub-D 15-pole plug with 5 m cable, one-sided fabricated 787 737

Sub-D 15-pole plug with 10 m cable, one-sided fabricated 787 738

RS232 adapter for connection to a PC 654 748

PC extension cable for RS232 9-pole socket/plug 2 m 917 039

RS485 adapter 654 538

USB adapter 670 639

Configuration software (Mass Flow Communicator) Download from

country.burkert.com

Table 11: Electrical accessories
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10.1.2. Fluid accessories

In general, Birkert offers screw-in connections with imperial screw-in thread only.
The flange plates used therefore, have imperial screw-in threads.

The pipe connection side can be ordered both in metric and imperial sizes.

Screw-in thread Pipe Material Order number Order number
in accordance with %) Sealing ring
DIN ISO 228/1

G1/4 6 mm VA 901 538 901 575
G1/4 8 mm VA 901 540 901 575
G1/4 1/4" VA 901 551 901 579
G1/4 3/8" VA 901 553 901 579

Table 12: Fluid accessories

Caution!
A sealing ring must be ordered for each screw joint!

E[ﬂ Other accessories for the fluid connection of an LFC / LFM can be found under Type 1013 in the
Burkert accessories catalogue.

10.1.3. Mass Flow Communicator (PC software)

The "Mass Flow Communicator" PC program is designed for communication with the devices from the
Mass Flow Controller and Liquid Flow Controller families supplied by Birkert.
It is used to configure, as well as display and write various parameters.

The program runs on the Windows platform and requires a serial interface (RS 232) for commun-
cation with the LFC / LFM.

This program can be used to configure different settings on the devices:

¢ Read out information specific to the device
e Change the assignment of binary inputs and outputs

e Change the LED function assignment
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e Activate various functions
e Change the dynamic properties

A detailed description and precise listing of the operation procedure of the "Mass Flow Communi-
E@ cator" software can be found in the software documentation.

Download the software from: country.burkert.com
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10.1.4. Documentation

Designation Identification Order number
number

Quickstart 805 788 Printed version

805 788

Operating instructions 805 765 As data on CD

Supplement to the operating instructions for field bus 804 553 804 625

devices

Contamination Declaration 806 075

Table 13: Documentation

10.2. Spare parts

For the types 8708, 8718, 8709 and 8719 there are different spare part sets according to the seal material.

Seal material *) Designation Order number
EPDM, DA Seal set with EPDM filter 208 579
FKM Seal set with FKM filter 208 580
FFKM Seal set with FFKM filter 208 582

Table 14: Spare-part sets

@ *) Observe the specifications on the rating plate for the seal material!
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11. SHUTDOWN

11.1. Safety instructions

DANGER!

Risk of injury from high pressure in the equipment!

e Before loosening the lines and valves, turn off the pressure and vent the lines.

Danger from escaping operating fluid!

If contact is made with the operating fluid and its reaction products, including in vapor form (touching, inhaling),
there is an acute risk of injury.

e Observe applicable accident prevention and safety regulations for the operating fluids used.

Risk of injury due to electrical shock!
e Before removing covers, switch off the power supply and secure to prevent reactivation!

e Observe applicable accident prevention and safety regulations for electrical equipment!

WARNING!

Risk of injury from improper removal!

* Removal may be carried out by authorized technicians only and with the appropriate tools!

11.2. Removal of the LFC / LFM

Procedure:

—> Relieve system pressure.

—> Switch off power supply.

—> Remove electrical connections.
—> Remove fluid connections.

—> Empty LFC / LFM.
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12. PACKAGING, STORAGE, TRANSPORT

12.1. Packing, Transporting

NOTE!

Transport damage!

Inadequately protected equipment may be damaged during transport.

e Remove all cables, connections, separate filters and installation material.

e Clean and empty contaminated devices.

e Protect fluid connections from damage by fitting protective caps and seal.

e Pack device in two suitable and sealable protective film bags.

* During transportation protect the device against wet and dirt in shock-resistant packaging.

¢ Avoid exceeding or dropping below the allowable storage temperature.

12.2. Storing

NOTE!

Incorrect storage may damage the device.

® Drain device prior to prolonged operating pauses!
e Store the device in a dry and dust-free location!

e Storage temperature: -10...+70 °C.
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13. RETURNING THE DEVICE
To return a device already in use, you will require an authorization number!

If you would like to return a device already in use to Blrkert, proceed as follows:

—> Complete the Contamination Declaration included with the original documents.

— Send the declaration to the address indicated on the form.

Burkert will fax or e-mail you an authorization number to return the device.
—> Pack the device in consideration of the information in chapter 72.1. Packing, Transporting.

— Return the device to Blrkert quoting this authorization number and the Contamination Declaration.

Address:

Burkert Fluid Control Systems

Corporate Quality / Complaint Management
Chr.-Burkert-Str. 13-17

D-74653 Ingelfingen

Tel. + 49 (0) 7940 - 10 91 599

Fax + 49 (0) 7940 - 10 91 490

E-mail: service.international@burkert.com

No work or tests will be carried out on the device until there is a valid Contamination Declaration.

The Contamination Declaration can be downloaded from our Homepage or requested from Burkert
Ingelfingen.

Burkert Fluid Control Systems
Sales Center
Chr.-Burkert-Str. 13-17
D-74653 Ingelfingen

Tel. + 49 (0) 7940 - 10 91 111
Fax + 49 (0) 7940 - 10 91 448
E-mail: info@de.buerkert.com

country.burkert.com
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14. DISPOSAL

Environmentally friendly disposal

¢ Follow national regulations regarding disposal and the environment.
ﬁ e Collect electrical and electronic devices separately and dispose of them as special waste.

Further information: country.burkert.com.
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1. BEDIENUNGSANLEITUNG

Die Bedienungsanleitung beschreibt den gesamten Lebenszyklus des Gerates. Diese Anleitung so aufbe-
wabhren, dass sie flr jeden Benutzer gut zuganglich ist und jedem neuen Eigentliimer des Gerates wieder zur
Verfligung steht.

WARNUNG!

Die Bedienungsanleitung enthélt wichtige Sicherheitshinweise!
Die Nichtbeachtung dieser Hinweise kann zu Gefahrensituationen fiihren.

¢ Die Bedienungsanleitung muss gelesen und verstanden werden.

1.1. Symbole

GEFAHR!

Warnt vor einer unmittelbaren Gefahr!

¢ Bei Nichtbeachtung kann es zu lebensgefahrlichen oder tédlichen Verletzungen kommen.

WARNUNG!

Warnt vor einer potentiellen Gefahrensituation!

¢ Bei Nichtbeachtung kann es zu schweren oder sogar tdédlichen Verletzungen kommen.

ACHTUNG!

Warnt vor einer moglichen Gefahr!

¢ Bei Nichtbeachtung kann es zu mittelschweren oder leichten Verletzungen kommen.

HINWEIS!
Warnt vor Sachschaden!

e Bei Nichtbeachtung kann das Gerat oder die Anlage beschadigt werden.
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@ Weist auf wichtige Zusatzinformationen, Tipps und Empfehlungen hin.

Verweist auf Informationen in dieser Bedienungsanleitung oder in anderen Dokumentationen.

— Kennzeichnet einen auszufiihrenden Arbeitsschritt.
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2. BESTIMMUNGSGEMASSE VERWENDUNG

Bei nicht bestimmungsgeméaBer Verwendung der LFC / LFM des Typs 8718, 8719 / 8708, 8709 kénnen
Gefahren fiir Personen, Anlagen in der Umgebung und die Umwelt entstehen.

¢ Die LFC-Typen 8718 und 8719 sind fir die Durchflussregelung von sauberen und niedrigviskosen Flis-
sigkeiten bestimmt.

¢ Die LFM-Typen 8708 und 8709 dienen ausschlieBlich zur Durchflussmessung von sauberen und niedrigvis-
kosen FlUssigkeiten.

e Es durfen nur die auf dem Typschild und auf dem Kalibrierprotokoll genannten Medien fir den Betrieb
verwendet werden.

e Das Gerét darf im AuBenbereich nicht ungeschitzt der Witterung ausgesetzt werden. Vor Feuchtigkeit
und direkter Sonneneinstrahlung schiitzen sowie die zulassige Umgebungstemperatur beachten.

¢ Fir den Einsatz sind die in den Vertragsdokumenten und der Bedienungsanleitung spezifizierten zulassi-
gen Daten und Betriebsbedingungen sowie die im Kapitel 5.7. beschriebenen Anwendungsbereiche zu
beachten.

e Voraussetzungen flr einen zuverlassigen und stérungsfreien Betrieb sind sachgemaBer Transport, sach-
gemaBe Lagerung und Installation sowie sorgféltige Bedienung und Instandhaltung.

e Das Gerat nur bestimmungsgemaB einsetzen.

2.1. Beschrankungen

Bei der Ausfuhr des Systems/Gerats etwaige bestehende Beschréankungen beachten.

2.2. Vorhersehbarer Fehlgebrauch

¢ Die LFC / LFM-Typen 8718, 8719/ 8708, 8709 durfen nicht flir die Durchflussregelung / Durchflussmessung
teilchenhaltiger Medien (TeilchengréBe > 20 pm) eingesetzt werden.

e Das Gerat nicht ohne die werksseitig eingebaute Edelstahlgitterscheibe (Filter) betrieben.

e AusschlieBlich das vorgesehene und auf dem Geréatetypschild angegebene Betriebsmedium in das
System einspeisen.
Ausnahme: Mittel zur Reinigung und Dekontamination des Geréats (siehe auch Kapitel 9.2.7.).
Hierbei die Bestandigkeit der verwendeten Geratewerkstoffe beachten. Eine Bestandigkeitstabelle ist im
Internet zu finden unter:
country.burkert.com
Im Zweifelsfall an den Hersteller wenden.
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e Das Gerat nicht in einer von den Kalibrierbedingungen abweichenden Montageposition betreiben.
e Das Gehause nicht mechanisch belasten (z. B. durch Ablage von Gegensténden oder als Trittstufe).

¢ Keine Veranderungen an den Gerédtegehausen vornehmen. Gehduseteile und Schrauben nicht lackieren.
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3. GRUNDLEGENDE SICHERHEITSHINWEISE

Diese Sicherheitshinweise berlcksichtigen keine
e Zufalligkeiten und Ereignisse, die bei Montage, Betrieb und Wartung der Geréate auftreten kénnen.

e geltende Sicherheitsbestimmungen, flr deren Einhaltung, auch in Bezug auf das Montagepersonal, der
Betreiber verantwortlich ist.

A\

Gefahr durch hohen Druck!
e VVor dem Losen von Leitungen und Ventilen den Druck abschalten und Leitungen entleeren.

Gefahr eines elektrischen Schlags!

e Bevor die Abdeckungen entfernt werden, Spannungsversorgung abschalten und gegen Wiedereinschalten
sichern!

¢ Die geltenden Unfallverhiitungs- und Sicherheitsbestimmungen flir elektrische Gerate beachten!

Gefahr durch austretendes Betriebsmedium!

e Bei Kontakt mit dem Betriebsmedium und dessen Reaktionsprodukten sowie Dampfen (Beriihrung, Einat-
men) besteht akute Verletzungsgefahr.

¢ Die geltenden Unfallverhiitungs- und Sicherheitsbestimmungen fur die verwendeten Betriebsmedien
beachten.

Allgemeine Gefahrensituationen.
Zum Schutz vor Verletzungen ist zu beachten:
¢ Die Anlage darf nicht versehentlich aktiviert werden.

¢ Installations- und Instandhaltungsarbeiten dirfen nur von autorisiertem Fachpersonal mit geeignetem Werk-
zeug ausgefuihrt werden.

e Nach einer Unterbrechung der elektrischen oder fluidischen Versorgung ist ein definierter oder kontrol-
lierter Wiederanlauf des Prozesses zu gewahrleisten.

e Das Gerét darf nur in einwandfreiem Zustand und unter Beachtung der Bedienungsanleitung betrieben
werden.

e Fir die Einsatzplanung und den Betrieb des Gerdts missen die allgemeinen Regeln der Technik einge-
halten werden.

HINWEIS!
Elektrostatisch gefahrdete Komponenten / Module!

Das Gerat enthalt elektronische Komponenten, die empfindlich auf elektrostatische Entladung (ESD)
reagieren. Der Kontakt mit elektrostatisch aufgeladenen Personen oder Gegenstanden ist fur diese Kompo-
nenten geféhrlich. Im schlimmsten Fall werden sie sofort zerstort oder fallen nach der Inbetriebnahme aus.

¢ Die Anforderungen nach EN 61340-5-1 und 5-2 beachten, um potentielle Schaden durch plétzliche elek-
trostatische Entladung zu minimieren oder zu vermeiden!

e Ferner darauf achten, elektronische Bauelemente nicht bei anliegender Versorgungsspannung zu berthren!

Die LFC / LFM-Typen 8718, 8719 / 8708, 8709 wurden unter Berilicksichtigung der anerkannten sicher-
@ heitstechnischen Vorschriften entwickelt und entsprechen dem Stand der Technik. Dennoch kénnen
Gefahren auftreten.

Bei Nichtbeachtung dieser Bedienungsanleitung und ihrer Hinweise sowie bei unzulédssigen Eingriffen
in das Gerat entfallt jegliche Haftung unsererseits, ebenso erlischt die Gewahrleistung auf Gerate und
Zubehdrteile!
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4. ALLGEMEINE HINWEISE

4.1. Lieferumfang
Unmittelbar nach Erhalt der Sendung davon Uberzeugen, dass der Inhalt nicht beschadigt ist und in Art und
Umfang mit dem Lieferschein und der Packliste lbereinstimmt.

Bei Unstimmigkeiten bitte umgehend Kontakt mit uns aufnehmen.

Deutschland
Kontaktadresse:

Birkert Fluid Control Systems
Sales Center
Chr.-Burkert-Str. 13-17
D-74653 Ingelfingen

Tel. + 49 (0) 7940 - 10 91 111
Fax + 49 (0) 7940 - 10 91 448
E-Mail: info@de.buerkert.com

International
Die Kontaktadressen sind auf den letzten Seiten dieser Bedienungsanleitung zu finden.
AuBerdem im Internet unter:

country.burkert.com

4.2. Gewahrleistung

Dieses Dokument enthélt keine Gewahrleistungzusagen. Wir verweisen hierzu auf unsere allge-
meinen Verkaufs- und Lieferbedingungen. Voraussetzung firr die Gewahrleistung ist der bestimmungs-
gemaBe Gebrauch der LFC / LFM-Typen 8718, 8719 / 8708, 8709 unter Beachtung der angegebenen
Einsatzbedingungen.

Die Gewahrleistung erstreckt sich nur auf Mangel bei den LFC / LFM-Typen 8718, 8719 / 8708, 8709
und ihren Komponenten.

Fir Folgeschaden jeglicher Art, die durch Ausfall oder Fehlfunktion des Geréats entstehen kénnten,
wird keine Haftung tibernommen.
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4.3. Warenzeichen

Die aufgeflihrten Marken sind Warenzeichen der entsprechenden Firmen / Verbande / Organisationen

PROFIBUS PROFIBUS Nutzerorganisation e. V. V.
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4.4, Informationen im Internet

Bedienungsanleitungen und Datenblatter zu den Typen 8718, 8719, 8708 und 8709 sind im Internet zu finden
unter:

country.burkert.com

Die komplette Dokumentation ist auch auf CD erhéltlich und kann unter der Bestellnummer 804 625 ange-
fordert werden.
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5. SYSTEMBESCHREIBUNG

5.1. Allgemeine Beschreibung

Die LFC / LFM-Typen 8718, 8719 / 8708, 8709 sind Gerate zur Regelung oder Messung des Durchflusses
von FlUssigkeiten in der Prozesstechnik.
Die Gerate sind fur die Regelung und Messung kleiner Durchflussmengen spezifiziert.

511. Durchflussregler fur Flissigkeiten (LFC)

Der vom integrierten Sensor bereitgestellte Durchfluss-Istwert wird in der digitalen Regelelektronik mit dem
Uber Normsignal oder Feldbus vorgegebenen Durchfluss-Sollwert verglichen. Ebenso wird der Durchfluss-
Istwert Gber Normsignal oder Feldbus ausgegeben.

Im Fall einer Regelabweichung wird Gber einen Regelalgorithmus die an das Proportionalventil ausgegebene
StellgréBe modifiziert. Dadurch wird der Ist-Durchfluss an den Sollwert angeglichen und der Durchfluss
kann unabhéangig von Drucké&nderungen oder anderen Stérungen in der Anlage auf einem festen Wert
gehalten werden oder einem vorgegebenen Profil folgen.

Als Stellglied wird ein reibungsarm arbeitendes Proportionalventil mit hoher Ansprechempfindlichkeit
verwendet.

5.1.2. Durchflussmesser fur Flussigkeiten (LFM)

Der vom integrierten Sensor gelieferte Durchfluss-Istwert wird Gber Normsignal oder Feldbus ausgegeben.

5.2. Funktionen

5.2.1. Funktion des LFC (Liquid Flow Controller)

Die LFC-Typen 8718 und 8719 sind Kompaktgerate zur Regelung des Durchflusses von Flissigkeiten.

Sie regeln einen vorgegebenen Durchfluss-Sollwert aus, unabhangig von StérgréBen wie Druckschwan-
kungen oder zeitlich veranderlichen Strdmungswidersténden, z. B. infolge von Filterverschmutzung.

Der LFC besteht aus folgenden Komponenten:

¢ Durchflusssensor (Q-Sensor),
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¢ Regelelektronik (mit den Signalverarbeitungs-, Regelungs- und Ventilansteuerungsfunktion),

¢ Proportional-Magnetventil als Stellglied.
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Abb. 1:  Komponenten des LFC

Betriebsmodus

Die Sollwertvorgabe (w) erfolgt elektrisch tber ein Normsignal oder einen Feldbus.

Der vom Sensor erfasste Istwert (x) wird im Regler mit dem Sollwert verglichen.

Als StellgroBe wird vom Regler ein pulsweitenmoduliertes Spannungssignal an das Stellglied ausgegeben.
Das Tastverhaltnis des Spannungssignals wird entsprechend der festgestellten Regelabweichung variiert.

Der Istwert wird darliber hinaus als xaus Uber eine analoge elektrische Schnittstelle oder einen Feldbus aus-
gegeben und steht dem Benutzer fur Kontrollzwecke oder weitere Auswertungen (z. B. Verbrauchsermittiung
durch Integration) zur Verfligung.

5.2.2. Funktion des LFM

Die LFM-Typen 8708 und 8709 haben gegenliber den entsprechenden LFC-Typen 8718 und 8719 jeweils
kein Proportionalventil.

Die Gerate kénnen daher nur den Durchfluss messen und diesen nicht selbststandig ausregeln.
Die nachfolgend beschriebenen Eigenschaften der anderen Komponenten, insbesondere des Sensors, sind
identisch mit denen der LFC-Typen.

5.2.3. Funktion des Sensors

Die Durchflussmessung erfolgt nach dem Differenzdruckverfahren.

Eine Messblende im Hauptkanal erzeugt im Durchfluss einen Druckabfall von ps nach p2, der vom Differenz-
drucksensor gemessen wird (siche Abb. 2: Durchflussmessung; Differenzdruckverfahren).

Der aus 2 einzelnen Druckmesszellen bestehende Differenzdrucksensor liefert ein prazises und temperatur-
kompensiertes Messsignal, mit dem der Durchfluss berechnet wird.
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Unabhéangig vom Regelzustand wird der aktuelle, vom Sensor gemessene Durchflusswert analog Uber den
Normsignalausgang bzw. digital Uber die Feldbusschnittstelle ausgegeben.

Um ein dynamisches bzw. ruhiges Istwert-Ausgangssignal zu erhalten, lasst sich die Dampfung des
Ausgangssignals mit der Software ,Mass Flow Communicator” verandern (sieche Kapitel 70.7.3. Mass
Flow Communicator (PC-Software)) .
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Abb. 2:  Durchflussmessung; Differenzdruckverfahren

Eigenschaften des Differenzdruckverfahrens

e Dieses Messverfahren hat sehr kurze Antwortzeiten und erlaubt daher auch sehr kurze Abtastraten durch
die Regelelektronik.

¢ Die Messung erfolgt statisch, bewegliche Teile im Medium sind nicht erforderlich.

5.2.4. Regelelektronik
Die Verarbeitung der aktuellen Soll- und Ist-Durchfliisse und die Ansteuerung des Stellgliedes wird von einer
Mikroprozessorelektronik durchgefuhrt.

Das Sensorsignal wird von der Regelelektronik verarbeitet und mit Hilfe der im Gerét hinterlegten Kalibrier-
kurve in einen dem Ist-Durchfluss entsprechenden Wert umgewandelt.

Zur Regelung kritischer Prozesse, in denen zu schnelle Durchflussanderungen nicht zuldssig sind, kann Uber
die Software ,,Mass Flow Communicator” eine Rampenfunktion aktiviert werden (sieche Kapitel 70.7.3.Mass
Flow Communicator (PC-Software)).

Hierbei sind die Parameter fur einen steigenden und einen fallenden Sollwert getrennt einstellbar.

EE] Nahere Informationen zur Rampenfunktion sowie zu allen weiteren Funktionen sind in der Soft-
waredokumentation fiir den LFC / LFM zu finden.

Regelabweichung:

Regelabweichung = Sollwert - Istwert
Xd w - X

Die Regelabweichung wird nach einem Pl-Regelalgorithmus verarbeitet.

Die Regelparameter werden im Werk eingestellt.
Um die Eigenschaften der Regelstrecke zu bertcksichtigen, arbeitet der Regler mit streckenabhéngigen
Verstarkungsfaktoren. Bei Durchfihrung der Autotune-Funktion werden diese automatisch ermittelt.
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Regelparameter:

Im Gerat ist ein Parameter hinterlegt, mit dem die Regeldynamik unter Verwendung der Software ,,Mass Flow Com-
municator” verandert werden kann (siehe Kapitel 70.7.3.Mass Flow Communicator (PC-Software)). Extreme
Auswirkungen sind

1. ein sehr schnelles Ausregeln, wobei ggf. Uberschwinger in Kauf genommen werden,

2. ein langsameres Ausregeln auf den gewlnschten Durchfluss.

Ersteres kann dazu fiihren, dass der Regler auf sehr geringe Regelabweichungen sofort reagiert, wodurch
die Regelung sehr unruhig werden kann.

Bei weniger dynamischen Prozessen kann das Verhalten des Reglers geddmpft werden, so dass kleinere
Schwankungen bei Istwert oder Sollwert nur langsam ausgeregelt werden.

StellgroBe:

Die StellgréBe wird als ein pulsweitenmoduliertes (PWM-)Signal an das Proportionalventil ausgegeben. Die
Frequenz dieses Signals ist auf das jeweils verwendete Ventil abgestimmt.

Als StellgroBe dient das Tastverhaltnis des PWM-Signals.
Das Tastverhaltnis ist der Quotient aus Einschaltzeit und Taktdauer.

Je groBer die Einschaltzeit, d. h. je langer die Ventilspule angesteuert wird, desto gréBer ist der mittlere Spu-
lenstrom. Der Spulenstrom ist die Ursache des resultierenden Magnetfelds in der Spule.

Ein groBerer Spulenstrom flhrt zu einem gréBeren Magnetfeld und erhéht dadurch die Magnetkraft des Ventils,
die letztlich den Ventilanker (auch Ventilkern genannt) gegen eine Federkraft nach oben bewegt.

Ausregelzeit:

Durch das schnell reagierende Proportionalventil als Stellglied und die kurze Antwortzeit des Messglieds
wird eine insgesamt kurze Ausregelzeit erreicht (sieche Kapitel 6.6.Fluidische Daten).

Nullpunktabschaltung:

Um die DichtschlieBfunktion des Ventils zu gewahrleisten, ist eine Nullpunktabschaltung integriert. Diese
wird aktiviert, wenn gleichzeitig nachfolgende Bedingungen eintreten:

Sollwert < 10 % vom Nenndurchfluss Qnenn und Istwert < 10 % vom Nenndurchfluss Qnenn

Bei aktiver Nullpunktabschaltung wird das PWM-Signal auf 0 % gesetzt, so dass das Ventil komplett
geschlossen ist.
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Das Ventil ist ein direktwirkendes, stromlos geschlossenes Ventil.

Eine Ruckstellfeder driickt den Ventilanker auf den Ventilsitz und verschlieBt diesen, sofern die Spule nicht
angesteuert wird, also keine der Ruickstellkraft entgegenwirkende Magnetkraft erzeugen kann.

Aufgrund einer im Ventilanker integrierten, weichen Sitzdichtung sperrt das Ventil zuverlassig den
Medienstrom ab.

Sollwert:

Der Sollwert wird je nach Gerateausfiihrung alternativ Uber den Normsignaleingang als analoges Signal oder
64 digital Uber die serielle Schnittstelle oder die Feldbusschnittstelle vorgegeben.
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5.3. Proportionalventil

In den LFC werden als Stellglieder direktwirkende Hubanker-Proportionalventile aus dem Biirkert-Ventilpro-
gramm eingesetzt.

Die reibungsarme Flhrung des bewegten Ventilankers stellt in Verbindung mit der PWM-Ansteuerung eine
stetige, weitgehend lineare Kennlinie sowie eine hohe Ansprechempfindlichkeit sicher. Beides ist fur die
optimale Funktion im geschlossenen Regelkreis des LFC wichtig.

Die Nennweiten der Ventile ergeben sich aus dem geforderten Nenndurchfluss Qnenn, den Druckverhalt-
nissen in der Anwendung und der Dichte des Betriebsmediums.

Anhand dieser Daten wird vom Hersteller ein Proportionalventil so ausgewahlt, dass der Durchflusskoeffi-
zient kv des LFC entsprechend den Durchflussgleichungen bei den spezifizierten Druckverhéltnissen einen
maximalen Durchfluss von mindestens dem geforderten Nenndurchfluss Qnenn ermdglicht.

Wenn das Gerat innerhalb des spezifizierten Druckbereichs betrieben wird, Gbernimmt das Proportio-
nalventil gleichzeitig mit der Regelfunktion auch die DichtschlieBfunktion.

Bei speziellen, harten Dichtwerkstoffen kdnnte im Einzelfall die Dichtfunktion nicht gewéahrleistet sein.
In diesem Fall kann ein zusatzliches Absperrventil erforderlich werden.

E@ Der LFC oder LFM wird typischerweise auf fiir die kleinen Durchfllisse sinnvolle Einheiten wie I/h
oder ml/min kalibriert.
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6. TECHNISCHE DATEN

A ACHTUNG!

Verletzungsgefahr durch Druck und Medienaustritt.

Wichtige geratespezifische technische Angaben sind auf dem Typschild und dem Kalibrierschild ange-
geben (siehe Kapitel 6. 1. 1.Beschriftung des Typschilds / Kalibrierschilds).

e Zuladssiges Medium laut Typschild (abhéangig vom Dichtwerkstoff) beachten.

e Zulassigen Druckbereich auf dem Kalibrierschild des Gerats beachten.

6.1. Kennzeichnungen am Gerat

Typschild

Beispiele: (12 > 8719 LFC WASSER )
6,0 lh

24V DC 0-10V FKM
S/N 1006
WIXLP

0202378
(LEERERE

burker

Made in German

(_II

Kalibrierschild

( Calibration
Date 29. 01. 2009

Pressure 2.0 bar
Horizontal mounting position

[

ik
L k)

Abb. 3:  Typschild, Kalibrierschild

6.1.1. Beschriftung des Typschilds / Kalibrierschilds

Beispiel Typschild

Typ
Kurzbezeichnung des Gerats

Betriebsmedium
| Endwert (Qnenn) und Einheit

Ve

& > 8719 LFC WASSER )
hg 6,0 Ih
g 5 Versorgungsspannung, Istwert
© 24V DC 0-10V FKM —
' 55 S/N 1006 € [ Dichtwerkstoff
i_Qg 00202378 W1XLP\ Seriennummer, CE-Kennzeichnung
(J bt = (TN _J ’

Barcode

Ident-Nr. des Geréts
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Beispiel Kalibrierschild

Calibration ) o
Pressure 2.0 bar Kalibrierdruck
Horizontal mounting position

- —— Montageposition

6.2. Betriebsbedingungen

A WARNUNG!

Verletzungsgefahr bei Funktionsausfall durch Witterungseinfliisse!

Der LFC / LFM ist nicht fur den uneingeschrankten Einsatz im AuBenbereich konstruiert.
Wird das Gerat im AuBenbereich ungeschuitzt der Witterung ausgesetzt, besteht Verletzungsgefahr durch
einen Gerateausfall.

e Das Gerét vor direkter Sonneneinstrahlung schitzen.
¢ Die Einhaltung der fir das Gerat zuldssigen Umgebungstemperatur sicherstellen.

e Das Gerét unter Berlicksichtigung der nachfolgend angegebenen Schutzart vor Feuchtigkeit schiitzen.

Zuléssige Temperaturen

Umgebungstemperatur: Betrieb:  0...+55 °C
Lagerung: -10...+70 °C
Medientemperatur: +10...+40 °C
Zulassige Luftfeuchtigkeit: 0...95 %, ohne Kondensation
Betriebsmedien: saubere und niedrigviskose Fllssigkeiten
Schutzart
nach DIN EN 60529: Typ 8709 und 8719: IP65 (nur bei korrekt angeschlossenen Kabeln,

Steckern und Buchsen)
Typ 8708 und 8718: IP40

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

6.3. Normen und Richtlinien
CE-Kennzeichnung entsprechend EMV-Richtlinie 2004/108/EG (bisher: 89/336/EG)
(nur bei korrekt angeschlossenen Kabeln, Steckern und Buchsen).

Das Gerat entspricht den einschlagigen Harmonisierungsvorschriften der EU. Zudem erflllt das Gerat auch
die Anforderungen der Gesetze des Vereinigten Kdnigreichs.

In der jeweils aktuellen Fassung der EU-Konformitatserklarung / UK Declaration of Conformity sind die har-
monisierten Normen aufgelistet, welche im Konformitdtsbewertungsverfahren angewandt wurden.
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6.4. Mechanische Daten

Montageposition: horizontal oder vertikal
(siehe Kalibrierschild / Kalibrierprotokoll)
Werkstoff: Gehause: Typ 8709 und 8719: Edelstahl 1.4404

Typ 8708 und 8718: Edelstahl 1.4404

Deckel:  Typ 8709 und 8719: PBT
Typ 8708 und 8718: PC

Dichtwerkstoff FKM, EPDM, FFKM (siehe Typschild)
Gewicht: Typ 8709 und 8719: ca. 1200 g (Edelstahl)
Typ 8708 und 8718: ca. 1000 g (Edelstahl)
Abmessungen:
(LxHxB) Typ 8709 und 8719: 115 mm x 137,5 mm x 37 mm

Typ 8708 und 8718: 107 mm x 115,5 mm x 28 mm
Typ 8708 und 8718 mit Flanschanschluss: 107 mm x 115,5 mm x 43 mm
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6.5. Einbaumante

LFC-Typ 8719 und LFM-Typ 8709:

M4 - 8 tief
| MaB A
G1/4 G1/8
9]
N NPT 1/4 NPT 1/8
M4 - 8 tief '
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§ 115
o
§ Abb. 4:  EinbaumaBe LFC-Typ 8719 und LFM-Typ 8709
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LFC-Typ 8719 und LFM-Typ 8709, Feldbusausfiihrung:

M4 - 8 tief

| MaB A
| G1/4 G1/8
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NPT 1/4 NPT 1/8
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§ Abb. 5:  EinbaumaBe LFC-Typ 8719 und LFM-Typ 8709, Feldbusausfiihrung
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LFC-Typ 8718 und LFM-Typ 8708:

2x M4 - 6 tief

=

MaB A
G1/4 G1/8
o NPT 1/4 | NPT 1/8

28
0

0
A4

|

rrnn—nm;i%
©
\@

115,5

125 |
©

Abb. 6:  EinbaumaBe LFC-Typ 8718 und LFM-Typ 8708

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

71




Typ 8718, 8719 / 8708, 8709
burkert

FLUID CONTROL SYSTEMS TeChﬂiSChe Daten

LFC-Typ 8718 und LFM-Typ 8708, mit Flanschanschluss:
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Abb. 7:  EinbaumaBe LFC-Typ 8718 und LFM-Typ 8708, mit Flanschanschluss

72




Typ 8718, 8719 / 8708, 8709 Eijrkert

TeChn|SChe Daten FLUID CONTROL SYSTEMS

LFC-Typ 8718 und LFM-Typ 8708, Feldbusausfiihrung:
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LFC-Typ 8718 und LFM-Typ 8708, Feldbusausfiihrung mit Flanschanschluss:
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= Abb. 9:  EinbaumaBe LFC-Typ 8718 und LFM-Typ 8708, Feldbusausfiihrung mit Flanschanschluss
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6.6. Fluidische Daten

Endwert (Qnenn): 0,6...36 I/h bzgl. Wasser (siehe Typschild / Kalibrierprotokoll)
Messbereich / Regelbereich:  1:10

Messgenauigkeit: +1,5 % v. M. £0,5 % v. E. (hach 15 min. Aufwarmzeit)
Reproduzierbarkeit: +0,5 % v. E.

Ausregelzeit (tos %): <500 ms

Max. Betriebsdruck: 2 barrer, 6 barrel, 10 barrel.,

je nach Version abh&ngig von der Ventilnennweite und vom
Sensormessbereich (ndhere Informationen siehe Kalibrierprotokoll)

Kalibriermedium: Betriebsmedium oder Wasser (siehe Kalibrierprotokoll)

Leitungsanschlisse: G1/4 oder NPT1/4
8708, 8718: auch als Flanschausflhrung erhéltlich

6.7. Elektrische Daten

Spannungsversorgung: 24V DC = 10 %; Restwelligkeit < 2 %

Leistungsaufnahme: 8718 und 8719: max. 7,5 W
bei Feldbusausfiihrung max. 10 W

8708 und 8709: max. 2,5 W
bei Feldbusausfiihrung max. 5 W

Eingange:

Sollwert: Normsignal 0/4...20 mA
max. Eingangsimpedanz: 300 Q
Auflédsung: 5 pA

Normsignal 0...5/10 V
min. Eingangsimpedanz: 20 kQ
Auflésung: 2,5 mV

Binareingang: Low-active, zur Aktivierung mit DGND (fUr Binédreingénge) verbinden
(Zuordnung konfigurierbar)

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

8709 und 8719: 3 Binéreingénge
8708 und 8718: 2 Binéreingénge
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Ausgange:

Istwert: Normsignal 0/4...20 mA
max. Last: 600 Q
Auflésung: 20 pA

Normsignal 0...5/10 V
max. Strom: 10 mA
Auflésung: 10 mV

Bindrausgang: potentialfreie Wechsler 60 V, 1 A, 60 VA (Zuordnung konfigurierbar)

8709 und 8719: 2 Binarausgange
8708 und 8718: 1 Bindrausgang

Anzeige:

Leuchtdioden: Zustandsanzeige flr Power, Communication, Limit, Error (Zuordnung
konfigurierbar)

8709 und 8719: 4 LEDs
8708 und 8718: 3 LEDs

Feldbusse: alternativ zur Normsignalausfihrung

PROFIBUS DP V1
CANopen

Elektrische Anschlisse: 8719 und 8709:
8-polige Rundbuchse
15-polige Sub-HD Buchse
optional: 5-polige M12 Buchse oder Stecker fur Feldbus

8718 und 8708:
15-poliger Sub-D Stecker
optional: 5-polige M12 Buchse oder Stecker fiir Feldbus

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023
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7. INSTALLATION UND INBETRIEBNAHME

7.1. Sicherheitshinweise

A GEFAHR!

Verletzungsgefahr durch hohen Druck in der Anlage!
¢ \Jor dem Lésen von Leitungen und Ventilen den Druck abschalten und Leitungen entleeren.

Gefahr durch austretendes Betriebsmedium!

Bei Kontakt mit dem Betriebsmedium und dessen Reaktionsprodukten sowie Dampfen (Berlihrung, Ein-
atmen) besteht akute Verletzungsgefahr.

¢ Die geltenden UnfallverhlUtungs- und Sicherheitsbestimmungen fiir die verwendeten Betriebsmedien
beachten.

Verletzungsgefahr durch Stromschlag!

¢ Bevor die Abdeckungen entfernt werden, Spannungsversorgung abschalten und gegen Wiedereinschalten
sichern!

¢ Die geltenden Unfallverhiitungs- und Sicherheitsbestimmungen flir elektrische Gerate beachten!

A WARNUNG!

Verletzungsgefahr bei unsachgemaBer Installation oder unsachgemaBer Inbetriecbnahme!

¢ Die Installation und Inbetriebnahme darf nur autorisiertes Fachpersonal mit geeignetem Werkzeug
durchfihren!

Verletzungsgefahr durch ungewolites Einschalten der Anlage und unkontrollierten Wiederanlauf!
e Anlage gegen ungewolltes Betatigen sichern.
e Nach der Installation einen kontrollierten Wiederanlauf sicherstellen.

7.2. MaBnahmen vor der Installation

—> Vor dem Einbau des LFC / LFM Verschmutzungen aus den Rohren und fluidischen Anlagenkomponenten
entfernen.

— Einen geeigneten Filter (< 20 ym Maschenweite) vorschalten, um die Sauberkeit des Betriebsmediums zu
gewahrleisten.

HINWEIS!

Bei der Installation Folgendes beachten!

e Die Montageposition laut Kalibrierschild oder Kalibrierprotokoll.
¢ Die Verwendung eines Netzteils mit ausreichender Leistung.

¢ Die maximal erlaubte Restwelligkeit der Betriebsspannung.
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7.3. Reihenfolge der auszufuhrenden Arbeitsschritte

Installation und Inbetriebnahme des LFC / LFM in der beschriebenen Reihenfolge vornehmen:
1. Mechanische und fluidische Installation

2. Elektrische Installation

3. Druckbeaufschlagen mit Betriebsmedium

4. Spulen und vollstandiges Entliften der Leitungen mit Betriebsmedium bei Kalibrierdruck
5

. Regulérer Betriebsmodus

7.4. Fluidische Installation

A GEFAHR!

Verletzungsgefahr durch hohen Druck in der Anlage!

¢ Vor dem L&sen von Leitungen und Ventilen den Druck abschalten und Leitungen entleeren.

Die verfugbaren fluidischen Anschliisse passend zum maximalen Durchfluss wahlen. Einlaufstrecken sind
nicht erforderlich.

Die Gerate kdnnen auf Wunsch auch mit montierten fluidischen Anschlissen geliefert werden.

A WARNUNG!

Gefahr durch Undichtigkeiten!

Bei geringen Durchfliissen und hohen Driicken muss besonders auf die Dichtheit des Systems geachtet
werden, um Fehldosierungen oder ein Austreten des Betriebsmediums zu vermeiden.

e Zur sicheren Abdichtung die nachfolgend beschriebene Vorgehensweise einhalten.

Um das System einwandfrei abzudichten, bei der Montage von Klemmringverschraubungen wie folgt
vorgehen:

— Rohrverbindungen spannungsfrei montieren (gegebenenfalls Kompensatoren verwenden).
—> Rohr mit passendem Durchmesser und glatter Oberfldche verwenden.

—> Rohr gerade absdgen und entgraten.

MAN 1000122156 ML Version: E Status: RL (released | freigegeben) printed: 26.01.2023

— Zuerst den Uberwurfmutter, dann den Stiitzring (wenn vorhanden) und zuletzt Klemmring in der
genannten Reihenfolge auf das Rohr schieben.

—> Rohr bis zum Anschlag in die Verschraubung einflhren.
— Uberwurfmutter handfest anziehen.

— Mit einem Schraubenschliissel an der Einschraubseite gegenhalten (nicht das Gerategehduse belasten)
und 1% Umdrehungen anziehen.
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HINWEIS!

Bei langeren Betriebspausen den LFC / LFM vom Medium entleeren und mit Druckluft aussptlen.
Dazu muss das Gerat so angesteuert werden, dass das Ventil gedffnet ist.

e Sicherstellen, dass der Kalibrierdruck des Gerats nicht tGberschritten wird.

Ein zu hoher Druck innerhalb des LFC / LFM fiihrt zu irreparablen Schaden an dem Gerét.

7.5. Elektrische Installation

A GEFAHR!

Verletzungsgefahr durch Stromschlag!

e Bevor die Abdeckungen entfernt werden, Spannungsversorgung abschalten und gegen Wiedereinschalten
sichern!

¢ Die geltenden UnfallverhUtungs- und Sicherheitsbestimmungen fur elektrische Geréte beachten!

A WARNUNG!

Brand- und Entziindungsgefahr durch elektrostatische Entladung!

Bei elektrostatischer Aufladung des Gerats kénnen sich bei einer Entladung leicht entflammbare Medien-
dampfe entziinden.

e Zum Schutz vor elektrostatischer Aufladung, das Gehause Uber ein mdglichst kurzes Kabel (Querschnitt
so groB3 wie moéglich) mit der Funktionserde (FE) verbinden.

Gefahr durch elektromagnetische Felder!

Wenn die FE-Verbindung nicht angeschlossen ist, werden die Bestimmungen des EMV-Gesetzes nicht
eingehalten!

e Das Gehause Uber ein mdglichst kurzes Kabel (Querschnitt so gro3 wie méglich) mit der Funktionserde (FE)
verbinden.

HINWEIS!

Wichtiger Hinweis fiir die einwandfreie Funktion des Geréts:

Die GND- oder Masseleitungen aller Signale des LFC / LFM mussen stets einzeln dem LFC / LFM zuge-
fuhrt werden.

Werden alle GND-Signale direkt am LFC / LFM gebriickt und nur eine gemeinsame Leitung zur Ansteu-
erung zugeflihrt, kann es zu Signalverschiebungen sowie Stérungen der analogen Signale kommen.

— Die Funktionserde (FE) an der gekennzeichneten Schraube anschlieBen, z. B. mit Hilfe einer Ringzunge.
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7.5.1. Einstellen der Bus-Adresse bei Geraten ohne Drehschalter zur
Adresseinstellung

Die Bus-Adresse der Geréate kann wahlweise tber das Birkert Konfigurations-Tool ,,Mass Flow Communi-
cator” unter ,Views“ — PROFIBUS / CANopen oder direkt Gber den Bus-Master eingestellt werden.

Nach einer Adressdnderung muss diese am Slave und am Master neu initialisiert werden. Je nach Bus muss
hierzu eventuell ein entsprechendes Telegramm gesendet werden.

Empfehlung:
Um eine stérungsfreie Einstellung sicherzustellen, sollte das Gerét zurlickgesetzt werden.
(Gerat von der Spannungsversorgung trennen).

7.5.2. Einstellen der Bus-Adresse bei Geraten mit Drehschalter zur
Adresseinstellung (Typen 8718 / 8