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1 About this document
The document is an important part of the product and guides the user to safe installation and
operation. The information and instructions in this document are binding for the use of the product.

▶ Before using the product for the first time, read and observe the whole safety chapter.

▶ Before starting any work on the product, read and observe the respective sections of the
document.

▶ Keep the document available for reference and give it to the next user.

▶ Contact the Bürkert sales office for any questions.

Further information concerning the product at Products.

▶ Enter the article number from the type label in the search bar.

The illustrations in these instructions may vary depending on the product variant.

1.1 Symbols
DANGER!

Warns of a danger that leads to death or serious injuries.

WARNING!
Warns of a danger that can lead to death or serious injuries.

CAUTION!
Warns of a danger that can lead to minor injuries.

NOTICE!
Warns of property damage on the product or the installation.

Indicates important additional information, tips and recommendations.

Refers to information in this document or in other documents.

▶ Indicates a step to be carried out.
Indicates a result.

Menu Indicates a software user-interface text.

https://country.burkert.com/?url=man-products
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1.2 Terms and abbreviations
The terms and abbreviations are used in this document to refer to following definitions.

büS Bürkert system bus, a communication bus developed by Bürkert and based on
the CANopen protocol

bar, bar (g) Unit for relative pressure

Device Differential flow sensor for liquids Type 8084

1.3 Manufacturer
Bürkert SAS
20, rue du Giessen
67220 TRIEMBACH-AU VAL
FRANCE
The contact addresses are available at Contact.

Need more information or additional products?

▶ Explore the full range of products on our eShop.

https://country.burkert.com/?url=man-contact
https://country.burkert.com/?url=man-products
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2 Safety

2.1 Intended use
The device is designed to measure the flow rate of liquids. The permitted media are listed in chap.
Technical data [} 10] listed.
Prerequisites for safe and trouble-free operation are proper transport, storage, installation,
commissioning, operation and maintenance.
The instructions are part of the device. The device is intended exclusively for use within the scope of
these instructions. Uses of the device that are not described in these instructions, the contractual
documents or the type label can lead to severe personal injury or death, damage to the device or
property and dangers for the surrounding area or the environment.

▶ Protect the device from environmental influences (e.g. radiation, humidity, vapours).

▶ Do not use the device in potentially explosive atmosphere.

▶ Only use the device outside when it is protected.

▶ Only trained and qualified personnel may install, operate and maintain the device. See qualification
of persons in Safety instructions [} 7]

▶ Use the device only in conjunction with third-party devices and components recommended and
authorized by Bürkert.

▶ Use the device only when it is in perfect condition.

2.2 Safety instructions

Medium under pressure
Medium under pressure can seriously injure people. In the event of overpressure or pressure surges,
the device or lines can burst. Pneumatic lines that are defective or not securely fastened can come
loose and swing around.

▶ Before working on the device or system, switch off the pressure. Vent or empty the lines.

▶ Adhere to the permitted pressure ranges of the medium.

▶ Comply with the permitted temperature ranges of the medium.

Technical limit values and media
Non-compliance with technical limit values or unsuitable media can damage the device and lead to
leaks. This can cause accidents and seriously injure or kill people.

▶ Comply with limit values. See Technical data [} 10] and information on the type label.

▶ Only feed media into the media ports that are listed in the chapter Technical data [} 10].

▶ Observe the safety data sheet for the media used.

Hot surfaces and fire hazard
The surface of the device can become hot with fast-switching actuators or with hot media.

▶ Wear suitable protective gloves.

▶ Keep highly flammable substances and media away from the device.
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Qualification of personnel working with the device
Improper use of the device can lead to serious personal injury or death. To avoid accidents when
working with the device, the following minimum requirements must be met:

▶ Carry out work on the device within the scope of these instructions in a safety-compliant manner.

▶ Detect and avoid dangers when working on the device.

▶ Understand the instructions and implement the information contained therein accordingly.

Responsibility of the operator
The operator is responsible for observing the location-specific safety regulations, also in relation to
personnel.

▶ Observe the general rules of technology.

▶ Install the device according to the regulations applicable in the respective country.

▶ The operator must make hazards arising from the location of the device avoidable by providing
appropriate operating instructions.

Changes and other modifications, spare parts and accessories
Changes to the device, incorrect installation or use of non-approved devices or components create
hazards that can lead to accidents and injuries.

▶ Do not make any changes to the device.

▶ Do not mechanically load the device.

▶ Observe the operating instructions of the device or component used.

▶ Only use the devices in conjunction with devices and components recommended or approved by
Bürkert.

Spare parts and accessories that do not meet Bürkert’s requirements may impair the operational
safety of the device and cause accidents.

▶ To ensure operational safety, only use original parts from Bürkert.

Operation only after proper transport, storage, installation, commissioning, or maintenance
Improper transport, storage, installation, commissioning, or maintenance jeopardises the operational
safety of the device and can cause accidents. This can lead to serious personal injury or death.

▶ Observe all values and limits specified in these instructions to ensure the device’s safety and
functionality.

▶ Only carry out work described in these instructions.

▶ Only carry out work using suitable tools.

▶ All other work must be carried out by Bürkert only.

Electrostatically sensitive components and assemblies
The device contains electronic components that are susceptible to the effects of electrostatic
discharging (ESD). Components that come into contact with electrostatically charged persons or
objects are at risk. In the worst case scenario, these components will be destroyed immediately or fail
after start-up.

▶ Meet the requirements specified by EN 61340-5-1 to minimise or avoid the possibility of damage
caused by a sudden electrostatic discharge.

▶ Do not touch electronic components when the supply voltage is connected.
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3 Product description
The device is a sensor for measuring the flow rate of clean and low-viscosity media. In addition to
flow rate, the medium pressure and the sensor temperature can also be monitored. It is used in
laboratory and process technology. The sensor consists of a sensor housing, cable connections and a
communication interface. A 6-pin push-in connector serves as the communication interface.

3.1 Product overview

1

2

3

Fig. 1: Flow sensor with IP20, example

1 Sensor body 2 Port connection
3 Electrical connection (communication

interface)

1

2

3

Fig. 2: Flow sensor with IP65, example

1 Sensor body 2 Port connection
3 Electrical connection (communication

interface)



Type 8084
Product description

9 | 25

3.2 Type label

8084  5V  0.5W  IP20
3-30ml/min   0.8bar
20132924  SN164  44/25
RS232   10-50°C   FKM

1 2 3 4 5

6

789

10
11

Fig. 3: Type label (example)

1 Type 2 Supply voltage
3 Power consumption 4 Degree of protection
5 Medium pressure 6 Flow direction indicator
7 Seal material 8 Medium temperature
9 Communication 10 Order number

11 Calibrated flow range

3.3 How it works
To measure the flow rate using the differential pressure method, a restriction (orifice plate) is
integrated into the flow channel. The flowing liquid creates a pressure drop across this orifice, which
is detected by 2 pressure sensors.
The flow rate is then calculated using the measured pressure drop, the factory calibration data, the
sensor temperature and the user-defined liquid parameters (viscosity and density). In addition, the
supply pressure and sensor temperature can be displayed as individual readings.

Fig. 4: Operating principle of differential pressure measurement
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4 Technical data

4.1 Standards and directives
This product complies with the legal requirements applicable at the time of placing on the market and
has been developed and tested in accordance with the relevant European directives/regulations and
harmonized standards. The conformity is documented and, if necessary, supported by evidence. The
EU Declaration of Conformity can be found behind the respective type on the home page
country.burkert.com

4.2 Operating conditions
Ambient temperature 0…+50 °C

Medium temperature 10...+50 °C

Storage temperature –10...+80 °C

Degree of protection according
to
EN 60529 / IEC 60529

IP20, IP65

Medium Clean and low-viscosity media. See resistance chart at
country.burkert.com

4.3 Electrical data
Operating voltage 5 V   ±5 %

Current consumption Max. 20 mA

Output RS-232

Electrical connection M8, 6-pin circular plug-in connector, 
6-pin connector strip

4.4 Communication

4.4.1 RS-232 interface
The RS-232 interface is a serial point-to-point interface that allows communication in both directions
simultaneously.

https://country.burkert.com
https://www.buerkert.de/de/service-support/knowledge-center/glossar/bestaendigkeitstabelle
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Protocol settings

Transmission speed (baud rate) 115200

Data bits 8

Stop bits 1

Parity (error checking) None

Flow control Off

Command format ASCII characters

Separation of command and
parameter

Space character (Hex 0x20)

Command completion LF (Line Feed), corresponding to the hex value 0x0A



Type 8084
Installation

12 | 25

5 Installation
 

Risk of injury or material damage when working on the device or system.
▶ Read and observe the chapter Safety [} 6] before working on the device or system.

5.1 Create the fluidic connections to the device
▶ Install the 1/4"-28 UNF connection as follows. 

Tighten the base fitting finger-tight only; do not overtighten or crush it. The collet forms a reliable
seal with the hose.

1

2

3

4

Fig. 5: Structure of the UNF connection

1 Hose 2 Base screw connection
3 UNF thread 4 Collet

▶ Clean any dirt from the sensor’s port connections.

▶ Install a strainer (recommended mesh size 43 µm) in the direction of flow.

▶ Hand-tighten the 1/4"-28 UNF connection into the pipe connections.

Fig. 6: Device connected to the fluid system
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5.2 Electrically connecting the device
The differential pressure flow sensor is equipped with a 6-pin connector strip or a 6-pin push-in
connector, which serve as the communication interface.

▶ Connect the device to the power supply as shown in the following table. 
Pin 2 and pin 5 are connected internally.

Connector strip Pin Description

1 2 3 4 5 6

1 VIN + (5 VDC)

2 VIN – (GND)

3 RS-232 RX

4 RS-232 TX

5 GND

6 DOUT

Tab. 1: Connect the flow sensor electrically using the connector strip

M8 circular plug-in connector Pin Description

4
3

21
6
5

1 VIN + (5 VDC)

2 VIN – (GND)

3 RS-232 RX

4 RS-232 TX

5 GND

6 DOUT

Tab. 2: Connect the flow sensor electrically using the push-in connector

Suitable push-in connectors are specified in the data sheet.
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6 Start-up
 

Risk of injury or material damage when working on the device or system.
▶ Read and observe the chapter Safety [} 6] before working on the device or system.

This chapter describes how to commission the differential pressure flow sensor.
The use of separate software is recommended for calculating the differential pressure. This can be
downloaded online. Alternatively, a conventional terminal for serial communication can be used.

The software is not included with the product. No liability is assumed for its function,
correctness or timeliness.

Characteristics of suitable software:
• Support for USB-serial RS-232 ports
• Support for all baud rates provided by the port
• Input and output in ASCII, hexadecimal, binary and decimal
• Sending and receiving data
• Parity and flow control

6.1 Serial commands and command references

6.1.1 Settings and functions
The following settings and functions are accessible via serial commands and command references:

Zero point adjustment
Differential pressure flow sensors measure the pressure at two points in the channel. As the
technology is highly sensitive to even the slightest changes in pressure, the installation position or a
media changeover can influence the measurement.
For maximum accuracy (especially with low flow rates), the differential pressure should be set to zero
in the idle state. In processes with tightly closing dosing components (e.g. Bürkert dosing valves), this
zero point correction can be performed before each dosing interval to achieve maximum precision.
The current zero point can be set, read out and reset using serial commands.

Flow rate threshold value
Differential pressure flow sensors achieve the highest accuracy with large pressure differences and
thus higher flow rates. Because the calculation of the flow rate follows a square-root relationship,
even a very small differential pressure results in strongly fluctuating (noisy) signals near zero.
The threshold value can be adjusted, depending on the application, using the S_SetThreshold
command. If set, it applies to all measured values above or below zero.

Selection and sampling rate
The sensor constantly scans the measured value internally at 100 Hz (every 10 ms).
1. Single measurement: for a one-off measurement request, the mean value of five consecutive

internal samples is output. This corresponds to a measurement duration of 50 ms.
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2. Continuous operation: The user can set a readout interval from 10 ms to 100 s in 10 ms increments.
During this interval, the sensor provides the mean value of all internal samples (100 Hz) recorded
during this time.
Even very short flow changes, such as dosing pulses or air bubbles, are taken into account. At the
same time, rapid fluctuations in the signal are smoothed out in a similar way to a low-pass filter.

Example: With a readout interval of 100 ms (10 Hz), the mean value of 10 consecutive sample values
is output.

1

2

1 Measurements 100 Hz 2 Continuous report 10 Hz

Autostart
If the sensor is used in an environment where no commands can be sent (e.g. when using an
analogue output module), autostart (S_SetAutostart 1) can be enabled. In this operation mode,
continuous measurement (M_Cont 1) starts automatically after switching on, and the flow rate is
output at the defined interval.
Disabling the autostart function:

▶ Stop continuous measurement (M_Cont 0).

▶ Disable autostart (S_SetAutostart 0).

Correction factor
If the measured flow rate deviates constantly from the actual flow rate, a linear correction factor can
be determined. This is multiplied by each calculated value.
Example:

Correction factor =
Reference value

Measured value
=

310 µl/s
340 µl/s

= 0.912

In future, the sensor will multiply all results by the calculated factor.

6.1.2 Command overview
The following table provides an overview of the implemented commands:
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Command to sensor Description Response from the sensor

M_Cont n Continuous issue of the flow
rate
n = 1 Start
n = 0 Stop

Flow 0.0 µl/s

M_Single Individual flow measurement DP 0.0 mbar
Flow 0.0 µl/s
Pin 946.764 mbar

M_Press Individual pressure measure-
ment

P1 0.0 mbar 
P2 0.0 mbar

M_Temp Individual temperature meas-
urement

Temp 20.1 °C

S_SetZero Set pressure difference and
thus flow rate to zero

Zero 0.0 mbar

S_GetZero Read out zero point Zero 0.0 mbar

S_ClearZero Delete zero point ClearZero

S_GetFluidCal Read out set media parameters FluidCal a b
a = density kg/m3

b = viscosity mPas

S_SetFluidCal a b Set new calibration data
a = density mPas
b = viscosity kg/m3

FluidCal

S_GetFlowCorr Read out flow correction factor FlowCorr 1.06

S_GetFlowCorr a Read out correction factor
a = multiplier for the flow value

FlowCorr

S_SetInterval Set interval for continuous out-
put in milliseconds: 
10...100,000 ms 
100...0.01 Hz 
Adjustable in 10 ms increments!

Interval = n ms 
Min interval = 10 ms 
Max interval = 100,000 ms

S_GetInterval Read out interval for continuous
output in ms

Interval = n ms

S_GetSerial Read out serial number SN n

S_SetThreshold Set minimum flow rate Threshold

S_GetThreshold Read out minimum flow rate
in µl/s

Threshold 10.00 µl/s

S_SetAutostart n Set automatic measurement
output after power up
n=1 active 
n=0 inactive

Autostart

S_GetAutostart Read out the state of automatic
measured value output after
power-up

Autostart a 
a = state 0/1
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6.2 Connect sensor via serial interface
To start communication with the sensor and transmit serial commands, a terminal programme or
Bürkert GUI must be used. The HTerm application can be used for this purpose, for example.

The software mentioned is not part of the product. No liability is assumed for its function,
correctness or timeliness.

Establishing communication with the sensor

Fig. 7: Establishing communication

▶ Download and install the terminal programme.

▶ Open the terminal programme.

▶ Select COM port number.

▶ Enter the communication parameters and click Connect.

▶ Enter commands in the input field.
The response sent by the sensor is displayed in the “Received data” area.
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6.3 Configure the sensor using the graphical user interface
(GUI)

In addition to direct serial communication via a terminal programme, Bürkert offers a simple graphical
user interface (GUI) for the sensor. This programme is primarily intended for easy configuration and
familiarisation with the sensor functions. As the software is written using the Python programming
language and the QT graphics library, no installation is required.

6.3.1 Connect the sensor
▶ Start the graphical user interface by double-clicking on GUI.exe.

▶ Select the correct COM port: The sensor communicates via a serial port. The computer assigns a
name to this connection, e.g. COM3 or COM10.

▶ Connect sensor: Starts communication between the software and the sensor so that the GUI can
access the sensor’s functions and data.

Fig. 8: Connect sensor to graphical user interface

When the sensor is at the selected port, the configuration and current measured values are loaded
and displayed.

6.3.2 Configure sensor

Adjust liquid settings
• The factory settings store the viscosity and density of water at 23 °C

▶ For other liquid or water at a different temperature, change the values for viscosity and density
accordingly.

Measurement parameters and programmable logic controller
▶ Adjust basic measurement parameters such as interval, threshold value, zero point and autostart.
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▶ Starting measurement:
With a single measurement, only the field in the sensor info container is refreshed.
During continuous measurement, the data is added to a graph.

Data management and diagram
• Save using the Save button The recorded flow values are saved in a .csv file
• Delete using the Clear button This removes all data points from the chart
• Volume totaliser: Integrates all data points into the total volume. It can be reset to zero using the

Delete button

Fig. 9: Configure sensor
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7 Setting and operation
 

Risk of injury or material damage when working on the device or system.
▶ Read and observe the chapter Safety [} 6] before working on the device or system.

7.1 Application-specific settings

7.1.1 Monitoring the flowmeter
To monitor a continuous flow rate, a longer interval must be selected for the measurement.

▶ Select interval for measurement:
S_SetInterval 1,000
S_GetInterval

The measurement shown visualises the manual expulsion of a 10 ml syringe at varying flow rates. The
total integrated volume is 9898.1 µl.

Fl
ow

 ra
te

 [µ
l/s

]

Time [sec]

7.1.2 Recording dosage measurement
In order to record short events (e.g. a dosing pulse) with maximum detail, the shortest time interval
must be set.

▶ Set interval time:
S_SetInterval 10

The following measurement shows a dosing pulse of 100 ms at a pressure of 0.5 bar (relative
pressure). The medium is water. The sensor reports the flow rate every 10 ms. Integrating the flow
rate over time yields a total volume of 15.16 µl.
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7.1.3 Adjustment of liquid calibration
To change the medium, the liquid calibration must be adjusted.

▶ Reading off current parameters from the sensor:
S_GetFluidCal > FluidCal 1,000,000 1,000

▶ Set new values for density and viscosity.
Example: Setting the values for ethanol 
Density 789 kg/m³, 
Viscosity 1.2 mPas at 20 °C

▶ Set S_GetFluidCal > FluidCal 789 1.2.
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8 Maintenance
 

Risk of injury or material damage when working on the device or system.
▶ Read and observe the chapter Safety [} 6] before working on the device or system.

8.1 Cleaning
NOTICE!
Avoid causing damage with cleaning agents.
▶ Before cleaning, check that the cleaning agents are compatible with device materials and seals.

▶ Only use commercially available cleaning agents for external cleaning.

8.2 Calibration
The device is factory calibrated.
A regular check of the accuracy depends on the use and the individual requirements of the
application. Mechanical wear, ageing of the materials, temperature changes, frequent use or
contamination can affect the measuring accuracy over time. It is therefore advisable to calibrate
measuring devices regularly to ensure precise measurement results at all times. The customer is
responsible for determining the timing of the periodic inspection. We recommend checking the
calibration after 12 months. If required, contact Bürkert for further information on calibrations and to
arrange an appointment.

The calibration only applies to the primary measuring function of the measuring device. The
secondary outputs are not covered by the calibration.

https://country.burkert.com/?url=man-contact
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9 Uninstallation
 

Risk of injury or material damage when working on the device or system.
▶ Read and observe the chapter Safety [} 6] before working on the device or system.

9.1 Disassemble the device
▶ Shut off the pressure and vent the lines.

▶ Switch off the supply voltage.

▶ Disconnect the electrical connection.

▶ Disconnect the fluid connection.
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10 Spare parts and accessories
 

Risk of injury and/or damage due to incorrect parts.
▶ Use only original accessories and original spare parts from Bürkert.

Order the parts directly on our eShop.

https://country.burkert.com/?url=man-products
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11 Logistics

11.1 Transport and storage
▶ Protect the device against moisture and dirt in the original packaging during transportation and

storage.

▶ Avoid UV radiation and direct sunlight.

▶ Protect connections, if present, from damage with protective caps.

▶ Observe the permitted storage temperature.

11.2 Disposal
Environmentally friendly disposal

▶ Follow national regulations regarding disposal and the environment.
▶ Collect electrical and electronic devices separately and dispose of them as special

waste.

Further information at country.burkert.com

https://country.burkert.com
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