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Safety instructions for Ex areas:

Take note of the Ex specific safety instructions for Ex applications.
These instructions are attached as documents to each instrument
with Ex approval and are part of the operating instructions.

Editing status: 2023-07-24
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1 About this document
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o

1 About this document

1.1 Function

This instruction provides all the information you need for mounting,
connection and setup as well as important instructions for mainte-
nance, fault rectification, safety and the exchange of parts. Please
read this information before putting the instrument into operation and
keep this manual accessible in the immediate vicinity of the device.

1.2 Target group

This operating instructions manual is directed to trained personnel.
The contents of this manual must be made available to the qualified
personnel and implemented.

1.3 Symbols used

Information, note, tip: This symbol indicates helpful additional infor-
mation and tips for successful work.

Note: This symbol indicates notes to prevent failures, malfunctions,
damage to devices or plants.

Caution: Non-observance of the information marked with this symbol
may result in personal injury.

Warning: Non-observance of the information marked with this symbol
may result in serious or fatal personal injury.

Danger: Non-observance of the information marked with this symbol
results in serious or fatal personal injury.

Ex applications

This symbol indicates special instructions for Ex applications.
List

The dot set in front indicates a list with no implied sequence.
Sequence of actions

Numbers set in front indicate successive steps in a procedure.

Disposal
This symbol indicates special instructions for disposal.

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 5
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2 For your safety

2.1 Authorised personnel

All operations described in this documentation must be carried out
only by trained and authorized personnel.

During work on and with the device, the required personal protective
equipment must always be worn.

2.2 Appropriate use

LEVEL TRANSMITTER 8140 is a sensor for continuous level meas-
urement.

You can find detailed information about the area of application in
chapter " Product description".

Operational reliability is ensured only if the instrument is properly
used according to the specifications in the operating instructions
manual as well as possible supplementary instructions.

2.3 Warning about incorrect use

Inappropriate or incorrect use of this product can give rise to applica-
tion-specific hazards, e.g. vessel overfill through incorrect mounting
or adjustment. Damage to property and persons or environmental
contamination can result. Also, the protective characteristics of the
instrument can be impaired.

2.4 General safety instructions

This is a state-of-the-art instrument complying with all prevailing
regulations and directives. The instrument must only be operated in
a technically flawless and reliable condition. The operating company
is responsible for the trouble-free operation of the instrument. When
measuring aggressive or corrosive media that can cause a danger-
ous situation if the instrument malfunctions, the operating company
has to implement suitable measures to make sure the instrument is
functioning properly.

The safety instructions in this operating instructions manual, the
national installation standards as well as the valid safety regulations
and accident prevention rules must be observed.

For safety and warranty reasons, any invasive work on the device
beyond that described in the operating instructions manual may be
carried out only by personnel authorised by us. Arbitrary conversions
or modifications are explicitly forbidden. For safety reasons, only the
accessory specified by us must be used.

To avoid any danger, the safety approval markings and safety tips on
the device must also be observed.

The low transmitting power of the radar sensor is far below the inter-
nationally approved limits. No health impairments are to be expected
with intended use. The band range of the measuring frequency can
be found in chapter " Technical data".

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART
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2 For your safety

2.5 Mode of operation - Radar signal

Country or region specific settings for the radar signals are deter-
mined via the mode. The operating mode must be set in the operating
menu via the respective operating tool at the beginning of the setup.

Caution:

Operating the device without selecting the relevant mode constitutes
a violation of the regulations of the radio approvals of the respective
country or region.

2.6 Installation and operation in the USA and
Canada

This information is only valid for USA and Canada. Hence the follow-
ing text is only available in the English language.

Installations in the US shall comply with the relevant requirements of
the National Electrical Code (ANSI/NFPA 70).

Installations in Canada shall comply with the relevant requirements of
the Canadian Electrical Code

A Class 2 power supply unit has to be used for the installation in the
USA and Canada.

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART
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Scope of delivery

Scope of this operating
instructions

3 Product description

3.1 Configuration

The scope of delivery encompasses:

Radar sensor, possibly with accessories

— Disc springs (flange version with encapsulated antenna sys-
tem) "

— Hexagon socket wrench (for instruments with swivel holder)

— Optional accessory

Information sheet " PINs and Codes" (with SIL, IT security,
Bluetooth versions) with:

— Bluetooth access code

— Device code

Information sheet " Access protection" (with SIL, IT security,
Bluetooth versions) with:

Bluetooth access code

Emergency Bluetooth unlock code

Device code

Emergency device code

Documentation

— Quick setup guide LEVEL TRANSMITTER 8140

— Instructions for optional instrument components

— Ex-specific " Safety instructions" (with Ex versions)
— Safety Manual (with SIL version)

— Radio licenses

— If necessary, further certificates

Information:

Optional instrument features are also described in this operating
instructions manual. The respective scope of delivery results from the
order specification.

This operating instructions manual applies to the following instrument
versions:

Hardware version from 1.1.1
Software version from 1.2.0

" Use see chapter "Mounting instructions, sealing to the process"
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Constituent parts

Fig. 1: Components of LEVEL TRANSMITTER 8140

Radar antenna

Process fitting

Process seal

Electronics housing

Housing cover with optional display and adjustment module
Ventilation

DO RANWN =

Type label The type label contains the most important data for identification and
use of the instrument.

3.2 Principle of operation

Application area The LEVEL TRANSMITTER 8140 is a radar sensor for continuous
level measurement of liquids as well as bulk solids under different
process conditions.

Antenna systems The instrument is available with different antenna systems:

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 9
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Functional principle

Local adjustment

Wireless adjustment

@
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Fig. 2: Antenna systems LEVEL TRANSMITTER 8140

Hyagienic fitting
Horn antenna

OO RNWN =

Plastic horn antenna
Thread with integrated antenna system
Flange with encapsulated antenna system

Flange with lens antenna

The instrument emits a continuous, frequency-modulated radar signal
through its antenna. The emitted signal is reflected by the medium
and received by the antenna as an echo with modified frequency. The

frequency change is proportional to the distance and is converted into

the level.

3.3 Adjustment

On-site adjustment of the device is carried out via the integrated
display and adjustment unit.

Note:

The housing with display and adjustment unit can be rotated by 360°
for optimum readability and operability.

Devices with integrated Bluetooth module can be adjusted wirelessly
via standard adjustment tools:

e Smartphone/tablet (iOS or Android operating system)
e PC/notebook (Windows operating system)

10
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3 Product description

Adjustment via the signal
cable

Packaging

Transport

Transport inspection

Storage

Fig. 3: Wireless connection to standard operating devices with integrated
Bluetooth LE

1 Sensor
2 Smartphone/Tablet
3 PC/Notebook

Devices with signal output 4 ... 20 mA/HART can also be operated
via a signal cable. This is done via an interface adapter and a PC/
notebook using DTM/PACTware.

3.4 Packaging, transport and storage

Your instrument was protected by packaging during transport. Its
capacity to handle normal loads during transport is assured by a test
based on ISO 4180.

The packaging consists of environment-friendly, recyclable card-
board. For special versions, PE foam or PE foil is also used. Dispose
of the packaging material via specialised recycling companies.

Transport must be carried out in due consideration of the notes on the
transport packaging. Nonobservance of these instructions can cause
damage to the device.

The delivery must be checked for completeness and possible transit
damage immediately at receipt. Ascertained transit damage or con-
cealed defects must be appropriately dealt with.

Up to the time of installation, the packages must be left closed and
stored according to the orientation and storage markings on the
outside.

Unless otherwise indicated, the packages must be stored only under
the following conditions:

e Notin the open

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation

[ ]
([ ]
[ ]
e Avoiding mechanical shock and vibration

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 11
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Storage and transport
temperature

Lifting and carrying

Display and adjustment
module

e Storage and transport temperature see chapter " Supplement -
Technical data - Ambient conditions"
e Relative moisture 20 ... 85 %

With instrument weights of more than 18 kg (39.68 Ibs) suitable and
approved equipment must be used for lifting and carrying.

3.5 Accessories

The instructions for the listed accessories can be found in the down-
load area on our homepage.

The display and adjustment module is used for measured value indi-
cation, adjustment and diagnosis.

The integrated Bluetooth module (optional) enables wireless adjust-
ment via standard adjustment devices.

12
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4 Setup - the most important steps

Prepare

Mount and connect sen-
sor

Select adjustment

Parameterize sensor

Check measured value

4 Setup - the most important steps

What?

How?

Identify sensor

Scan QR code on type label, check
sensor data

Liquids

Bulk solids

Wiring plan

Display and adjustment module

Adjustment app ?

Liquids

Bulk solids

Enter medium type, application, vessel height, adjustment and mode

Indicators
a| 1] e
2.085
U HIMG
m
Sensor

2 Download via Apple App Store, Google Play Store, Baidu Store

LEVEL TRANSMITTER 8140 « Two-wire 4 ... 20 mA/HART
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Protection against mois-
ture

A

Process conditions ﬁ

Second Line of Defense

Filter element

5 Mounting

5.1 General instructions

Protect your instrument against moisture ingress through the following
measures:

e Use a suitable connection cable (see chapter " Connecting to
power supply")

e Tighten the cable gland or plug connector

e Lead the connection cable downward in front of the cable entry or
plug connector

This applies mainly to outdoor installations, in areas where high
humidity is expected (e.g. through cleaning processes) and on cooled
or heated vessels.

Note:
Make sure that during installation or maintenance no moisture or dirt
can get inside the instrument.

To maintain the housing protection, make sure that the housing lid is
closed during operation and locked, if necessary.

Note:

For safety reasons, the instrument must only be operated within the
permissible process conditions. You can find detailed information on
the process conditions in chapter " Technical data" of the operating

instructions or on the type label.

Hence make sure before mounting that all parts of the instrument ex-
posed to the process are suitable for the existing process conditions.

These are mainly:

e Active measuring component
e Process fitting
® Process seal

Process conditions in particular are:

e Process pressure

e Process temperature

e Chemical properties of the medium
e Abrasion and mechanical influences

As a standard feature, the LEVEL TRANSMITTER 8140 is separate
from the process through its plastic antenna encapsulation.

Optionally, the instrument is available with a Second Line of Defense
(SLOD), a second process separation. It is located as gas-tight
leadthrough between the process component and the electronics.
This means additional safety against penetration of the medium fron
the process into the instrument.

5.2 Housing features
The filter element in the housing is used for ventilation of the housing.

14
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5 Mounting

Housing orientation

o

A

For effective ventilation, the filter element must always be free of
deposits. Therefore, mount the device so that the filter element is
protected against deposits.

Note:

Do not use a high-pressure cleaner to clean housings in standard
types of protection. The filter element could be damaged and mois-
ture could penetrate the housing.

For applications with high-pressure cleaners, the device is available
with the appropriate IP69 housing protection.

Fig. 4: Position of the filter element

Information:

For devices in protection class IP66/IP68 (1 bar), ventilation is pro-
vided by a capillary in the fixed cable. In these devices, a blind plug is
installed in the housing instead of the filter element.

The housing of LEVEL TRANSMITTER 8140 can be rotated com-
pletely by 360° without any tools. This enables optimal reading of the
display and easy cable entry. ®

Note:

By rotating the housing, polarisation changes. For this reason,
please also observe the notes on polarisation in chapter " Mounting
instructions".

5.3 Mounting preparations, mounting strap

The mounting strap is supplied unassembled (optionally) and must be
screwed to the sensor before setup with three hexagon socket screws
M5 x 10 and spring washers. Max. torque, see chapter " Technical
data". Required tools: Allen wrench size 4.

There are two different variants of screwing the strap to the sensor,
see following illustration:

3 No limitation by a rotation stop

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 15
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Mounting strap

Fig. 5: Mounting strap for screwing to the sensor
1 For angle of inclination in steps

2 Forangle of inclination, infinitely variable
The sensor can be swivelled in the bracket as follows:

e Angle of inclination in three steps 0°, 90° and 180°
e Angle of inclination 180°, infinitely variable

Fig. 7: Rotate when mounted vertically on the ceiling

5.4 Mounting versions, plastic horn antenna

The optional mounting strap allows simple mounting of the instrument
on a wall, ceiling or boom. Especially in the case of open vessels, this
is a simple and effective way to align the sensor to the surface of the
bulk solid material.

16
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5 Mounting

L

Mounting strap - Ceiling
mounting

Mounting strap - Wall
mounting

The following versions are available:

e Length 300 mm
e Length 170 mm

Note:

For safe operation of the device, stable, permanent mounting on a
load-bearing surface (concrete, wood, steel, etc.) is required. Take
this into account when choosing the installation location and use suit-
able fastening materials (screws, dowels, pipe clamps, etc.).

The instrument is normally mounted vertically with a bracket on the
ceiling.

This allows swivelling the sensor up to 180° for optimal orientation
and rotating for optimal connection.

-

Fig. 8: Ceiling mounting via the mounting strap with length 300 mm

As an alternative the strap mounting is carried out horizontally or
obliquely.

NS

> 200 mm
| (7.87")

Fig. 9: Wall mounting horizontally via the mounting strap with length 170 mm

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 17
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5 Mounting
Fig. 10: Wall mounting with inclined wall via the mounting strap with length
300 mm

Flange Two versions are available for mounting the instrument on a nozzle:

e Combi compression flange
e Adapter flange

Combi compression flange:

The retrofittable combination compression flange fits DN 80, ASME 3"
and JIS 80 vessel flanges. It is not sealed with respect to the radar
sensor and can therefore only be used unpressurised.

7 7z 7T

Fig. 11: Combi compression flange
1 Combi compression flange

Adapter flange:
The adapter flange is available from DN 100, ASME 3" and JIS 100. It
is permanently connected with the radar sensor and sealed.

18
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5 Mounting

Polarisation

Measuring spot

Fig. 12: Adapter flange

1 Connection screw
2 Adapter flange
3 Process seal

5.5 Mounting instructions

Radar sensors for level measurement emit electromagnetic waves.
The polarisation is the direction of the electrical share of these waves.
It is identifiable by a mark on the housing, see the following drawing:

Fig. 13: Position of the polarisation
1 Nose for marking the direction of polarisation

Turning the housing changes the polarisation and thus also the effect
of false echoes on the measured value.

Note:

Therefore, pay attention to the position of the polarisation when
mounting or when making subsequent changes. Fix the housing to
prevent a change in the metrological properties (see chapter " Hous-
ing features").

Radar sensors emit their measurement signal in the form of a beam.
Depending on the distance and antenna size (beam angle), a
measuring spot of different size results, which can be represented
approximately as a circle. It should be noted that installations outside
the calculated measuring spot can also generate reflections, as this
merely represents the area of the highest energy density of the radar
signal.

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 19
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Mounting position -

liquids

Presentation |Distance Diameter of the measuring spot depend-
ing on the antenna size (beam angle)

G%, % NPT | G172, 80 mm, 3"
(14°) 12 NPT (7°) |(3°)

im 0.25m 0.12m 0.1m

2m 0.5m 0.25m 0.1m

3m 0.75m 0.25m 0.15m

5m 1.2m 0.35m 0.25m

8m 2m im 0.4m

10m 24 m 1.2m 0.5m

20m 4.8 m 24m im

30m 7.25m 3.5m 1.5m

When mounting the device, keep a distance of at least 200 mm
(7.874 in) from the vessel wall. If the device is installed in the center
of dished or round vessel tops, multiple echoes can arise. However,

these can be suppressed by an appropriate adjustment (see chapter

" Setup").
Note:

If you cannot maintain this distance, you should carry out a false
signal suppression during setup. This applies especially if buildup on
the vessel wall is to be expected. ¥

(7.87"

Fig. 14: Mounting of the radar sensor on round vessel tops

In vessels with conical bottom it can be advantageous to mount the
device in the centre of the vessel, as measurement is then possible
down to the bottom.

4 In this case, it is recommended to repeat the false signal suppression at a
later time with existing buildup.

20
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Mounting position - bulk

solids

Reference plane

o

Fig. 15: Mounting of the radar sensor on vessels with conical bottom

Mount the instrument at least 200 mm (7.874 in) away from the vessel
wall.

200 mm
(7.87")

Fig. 16: Mounting the radar sensor on the vessel top

Note:

If you cannot maintain this distance, you should carry out a false
signal suppression during setup. This applies especially if buildup on
the vessel wall is to be expected. ¥

The measuring range of the LEVEL TRANSMITTER 8140 physically
begins with the antenna end.

However, the min./max. adjustment begins mathematically with the
reference plane, which is located differently depending on the sensor
version.

Plastic horn antenna:
The reference plane is the sealing surface on the lower side.

% In this case, it is recommended to repeat the false signal suppression at a
later time with existing buildup.
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Inflowing medium - lig-
uids

Thread with integrated antenna system:
The reference plane is the sealing surface at the bottom of the hexa-
gon.

Flange with encapsulated antenna system:
The reference plane is the lower side of the flange plating.

Hygienic fitting:
The reference plane at the O-ring is on the front edge of the antenna.

Horn antenna:
The reference plane is the seal surface on the hexagon or the lower
side of the flange.

Flange with lens antenna:
The reference plane is the lower side of the flange.

The following graphic shows the position of the reference plane with
different sensor versions.

@

g 5@ RO

® ® @

E<@ E‘@) D
©)
~®

Fig. 17: Position of the reference plane

Reference plane

Plastic horn antenna
Threaded fitting

Flange connection
Hyagienic fitting

Horn antenna

Flange with lens antenna

NO O RNON=

Do not mount the instrument in or above the filling stream. Make sure
that you detect the medium surface, not the inflowing product.
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Fig. 18: Mounting of the radar sensor with inflowing medium

Inflowing medium - bulk  As a general rule, the device must not be mounted too close to or
solids above the inflowing medium, otherwise the radar signal could be
disturbed.

Silo with filling from top:

The optimal mounting position is opposite the filling aperture. To
avoid heavy soiling of the antenna, the distance to any filter or dust
exhauster should be as large as possible.

Fig. 19: Mounting of the radar sensor with inflowing medium — filling from top

Silo with lateral filling:

The optimal mounting position is next to the filling. To avoid heavy
soiling of the antenna, the distance to any filter or dust exhauster
should be as large as possible.
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Socket mounting - short

nozzles

Fig. 20: Mounting of the radar sensor with inflowing medium — filling from the
side

For nozzle mounting, the nozzle should be as short as possible and
its end rounded. This reduces false reflections from the nozzle.

With threaded connection, the antenna end should protrude at least
5 mm (0.2 in) out of the nozzle.
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Socket mounting - longer

nozzles

5 Mounting

o

ca. 5 mm

@ @

=

ca. 5 mm

=
Tt

Fig. 21: Recommended socket mounting with different versions of LEVEL
TRANSMITTER 8140

Plastic horn antenna

Thread with integrated antenna system
Flange with encapsulated antenna system
Horn antenna

Flange with lens antenna

OONWN ==

If the reflective properties of the medium are good, you can mount
LEVEL TRANSMITTER 8140 on sockets longer than the antenna.
The socket end should be smooth and burr-free, if possible also
rounded.

Note:

When mounting on a longer socket piece, we recommend to carry
out a false signal suppression (see chapter " Parameter adjustment").
This adapts the device to the metrological properties of the socket.

You will find recommended values for socket heights in the following
illustration or the tables. The values come from typical applications.
Deviating from the proposed dimensions, also longer sockets are
possible, however the local conditions must be taken into account.
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Fig. 22: Socket mounting with deviating socket dimensions with different ver-
sions of LEVEL TRANSMITTER 8140

NN =

Plastic horn antenna

Plastic horn antenna

Thread with integrated antenna system
Flange with encapsulated antenna system

Horn antenna

Flange with lens antenna

Socket diameter "d"

Socket length "h"

80 mm 3" <400 mm <15.8in
100 mm 4" <500 mm <19.7in
150 mm 6" <800 mm <31.5in
Thread with integrated antenna system

Socket diameter "d" Socket length "h"

40 mm 12" <150 mm <5.9in
50 mm 2" <200 mm <7.9in
80 mm 3" <300 mm <11.8in
100 mm 4" <400 mm <15.8in
150 mm 6" <600 mm <23.6in
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Sealing to the process

5 Mounting

Flange with encapsulated antenna system

Socket diameter "d" Socket length "h"

50 mm 2" <200 mm <7.9in

80 mm 3" <400 mm <15.8in

100 mm 4" <500 mm <19.7in

150 mm 6" <800 mm <31.5in
Horn antenna

Socket diameter "d" Socket length "h" Recommended anten-

na diameter

40 mm 112" <100 mm [<3.9in 40 mm 115"

50 mm 2" <150 mm |<5.9in 48 mm 2"

80 mm 3" <300 mm [<11.8in 75 mm 3"
Flange with lens antenna

Socket diameter "d" Socket length "h"

100 mm 4" <500 mm <19.7in

150 mm 6" <800 mm <31.5in

The device is also available with flange and encapsulated antenna
system. In this version, the PTFE washer of the antenna encapsula-
tion is also the process seal.

Fig. 23: LEVEL TRANSMITTER 8140 with flange and encapsulated antenna
system

1 PTFE washer
2 Antenna encapsulation

Note:

PTFE-plated flanges, however, have a preload loss over time with
large temperature changes. This can negatively the sealing proper-
ties.

To avoid this, use the disc springs from the scope of delivery during
mounting. They fit the required flange screws.

Proceed as follows to seal effectively:

1. Use flange screws according to the number of flange holes
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2. Insert the disc springs as described above

T

Fig. 24: Use of disc springs

1 Disc spring
2 Sealing surface

3. Tighten screws with the necessary torque (see chapter " Techni-

cal data", " Torques")

Note:

A We recommend retightening the screws at regular intervals depend-
ing on the process pressure and temperature. This will maintain the
sealing properties of the antenna encapsulation against the process.

Mounting, PTFE threaded PTFE threaded adapters are available for LEVEL TRANSMITTER
adapter 8140 with thread G172 resp. 172 NPT. Due to this, only PTFE is in

contact with the medium.

G122 G1% 7@

3

SW 65
(2.56")

SW 60—
(2.36")

<Eﬁ
/<

G2A

G1%A

L
L

Fig. 25: LEVEL TRANSMITTER 8140 with PTFE threaded adapter (example
LEVEL TRANSMITTER 8140 with thread G11%)

Sensor

O-ring seal (sensor side)
PTFE threaded adapter
Flat seal (process side)
Welded socket

ORNWNh =
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o

Mounting in the vessel

insulation

Vessel installations

A

Proceed as follows to mount the PTFE adapter:
1. Remove existing Klingersil flat seal on the thread of the device

Information:
With the adapter in NPT version, the Klingersil flat seal is omitted.

2. Insert the supplied O-ring seal (1) into the threaded adapter on
the sensor side

3. Place the supplied flat seal (4) on the process side onto the
thread of the adapter

Information:
With the adapter in NPT version, the Klingersil flat seal on the process
side is omitted.

4. Screw the threaded adapter on the hexagon into the welded

socket. Torque see chapter " Technical data", " Torques".
5. Screw the sensor on the hexagon into the threaded adapter.

Torque see chapter " Technical data", " Torques".

Instruments for a temperature range from 200 °C have a spacer for
temperature decoupling. It is located between process fitting and
electronics housing.

Note:
Incorrect installation of the device can render this temperature decou-
pling ineffective. Damage to the electronics can be the result.

Hence ensure effective temperature decoupling. Include the spacer in
the vessel insulation only up to max. 40 mm, see the following figure.

(1.57"

L)\

max. 40 mm

Fig. 26: Mounting the instrument on insulated vessels

1 Vessel insulation
2 Distance piece for temperature decoupling
3 Electronics housing

The mounting location of the radar sensor should be a place where no
other equipment or fixtures cross the path of the radar signals.
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Alignment - Liquids

Orientation - Bulk solids

Vessel installations, such as e.g. ladders, limit switches, heating spi-
rals, struts, etc., can cause false echoes and impair the useful echo.
Make sure when planning your measuring point that the radar sensor
has a " clear view" to the measured product.

In case of existing vessel installations, a false signal suppression
should be carried out during setup.

If large vessel installations such as struts or supports cause false
echoes, these can be attenuated through supplementary measures.
Small, inclined sheet metal baffles above the installations " scatter"
the radar signals and prevent direct interfering reflections.

Fig. 27: Cover flat, large-area profiles with deflectors

In liquids, direct the device as perpendicular as possible to the me-
dium surface to achieve optimum measurement results.

‘A‘"*M@M

Fig. 28: Alignment in liquids

In a cylindrical silo with conical outlet, the mounting is carried out on
a third up to the half of the vessel radius from outside (see following
drawing).
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o

1f3r... 12T

Fig. 29: Mounting position and orientation

Direct the device in such a way that the radar signal reaches the
lowest vessel level. Hence it is possible to detect the complete vessel
volume.

Tip:

The easiest way to align the device is with the optional swivelling
holder. Determine the suitable inclination angle and check the align-
ment with the alignment aid in the adjustment app on the device.

Alternatively, the angle of inclination can be determined using the
following drawing and table. It depends on the measuring distance "d"
and the distance "a" between vessel centre and mounting position.

Check the alignment with a suitable level or water level.
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Fig. 30: Determination of the angle of inclination for alignment of LEVEL

TRANSMITTER 8140

Distance d (m) 2° 4° 6° 8° 10°
2 0.1 0.1 0.2 0.3 0.4
4 0.1 0.3 0.4 0.6 0.7
6 0.2 0.4 0.6 0.8 1.1
8 0.3 0.6 0.8 1.1 1.4
10 0.3 0.7 1.1 1.4 1.8
15 0.5 1 1.6 2.1 2.6
20 0.7 1.4 2.1 2.8 3.5
25 0.9 1.7 2.6 3.5 4.4
30 1 2.1 3.2 4.2 5.3
35 1.2 24 3.7 4.9 6.2
40 1.4 2.8 4.2 5.6 71
45 1.6 3.1 4.7 6.3 7.9
50 1.7 3.5 5.3 7 8.8
60 2.1 4.2 6.3 8.4 10.5
70 2.4 4.9 7.3 9.7 12.2
80 2.8 5.6 8.4 11.1 13.9
90 3.1 6.3 94 12.5 15.6
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Agitators

o

5 Mounting
Distance d (m) 2° 4° 6° 8° 10°
100 3.5 7 10.5 13.9 17.4
110 3.8 7.7 11.5 15.3 19.1
120 4.2 8.4 12.5 16.7 20.8
Example:

In a vessel 20 m high, the installation position of the device is 1.4 m
from the vessel centre.

The necessary angle of inclination of 4° can be read out from this
table.

Proceed as follows to adjust the angle of inclination with the swivelling
holder:

1. Loosen the terminal screws of the swivel holder by one turn. Use
a hexagon socket wrench, size 5.

Fig. 31: LEVEL TRANSMITTER 8140 with swivelling holder
1 Terminal screws (6 pieces)

2. Align the device, check angle of inclination

Note:
The max. angle of inclination of the swivelling holder is approx. 10°

3. Re-tighten the terminal screws, max. torque see chapter " Techni-
cal data".

Agitators in the vessel can reflect the measurement signal and thus
lead to undesired incorrect measurements.

Note:

To avoid this, a false signal suppression should be carried out with the
agitators in motion. This ensures that the interfering reflections from
the agitators are saved with the blades in different positions.
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Foam generation

Material heaps

Fig. 32: Agitators

Through the action of filling, stirring and other processes in the vessel,
compact foams which considerably damp the emitted signals may
form on the medium surface.

Note:
If foams lead to measurement errors, you should use the biggest pos-
sible radar antennas or as an alternative, sensors with guided radar.

Large material heaps are best measured with several instruments,
which can be mounted on e.g. traverse cranes. For this type of ap-
plication it is advantageous to orient the sensor perpendicular to the
bulk solid surface.

The sensors do not influence each other.

Information:

In these applications, it must be taken into account that the radar sen-
sors are designed for relatively slow level changes. Therefore, when
using on moving parts, observe the measurement characteristics of
the device (see chapter " Technical data").
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Mounting in multiple
chamber silo

A

Fig. 33: Radar sensors on traverse crane

The separating walls in multi-chamber silos are often constructed
from trapezoidal sheets to ensure the required stability.

Note:

If the radar sensor is mounted too close to such a separating wall,
considerable interfering reflections may occur. To avoid this, the
sensor should be installed at the greatest possible distance from the
separating walls.

The optimal installation of the device is therefore on the outer wall of
the silo. The sensor should be directed towards the emptying point in
the centre of the silo. This can be done, for example, using the mount-
ing strap.

Fig. 34: Installation and orientation in multiple chamber silos
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Dust deposits - Rinsing
air connection

Fig. 35: Installation and orientation in multiple chamber silos

To avoid heavy buildup and dust on the antenna, the device should
not be mounted close to the dust exhauster inside the vessel.

To protect the device against buildup, particularly in case of strong
condensation, air rinsing is recommended.

Plastic horn antenna:

The LEVEL TRANSMITTER 8140 with plastic horn antenna is option-
ally available with a rinsing air connection. The mechanical configura-
tion differs according to the flange version, see following graphics.

~

Fig. 36: Plastic horn antenna with compression flange
1 Rinsing air connection
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a _
Fig. 37: Plastic horn antenna with adapter flange

1 Rinsing air connection

Flange with lens antenna:
The LEVEL TRANSMITTER 8140 with metal-jacketed lens antenna
is equipped with a rinsing air connection as a standard feature, see

following graphics.
— /®

Fig. 38: Metal-jacketed lens antenna

1 Rinsing air connection

You can find details on the rinsing air connection in chapter " Techni-
cal data".

5.6 Measuring rigs - bypass

Measurement in the A bypass consists of a standpipe with lateral process fittings. It is at-
bypass tube tached to the outside of a container as a communicating vessel.

The LEVEL TRANSMITTER 8140 in 80 GHz technology is suitable as
standard for non-contact level measurement in such a bypass.
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Configuration bypass

Instructions and require-
ments, bypass

100 %

0%

Fig. 39: Configuration bypass

Radar sensor

OO RNWN =

Polarisation marking

Instrument flange

Distance sensor reference plane to upper tube connection
Distance of the tube connections

Ball valve with complete opening

Instructions of orientation of the polarisation:
e Note marking of the polarisation on the sensor

e With threaded versions, the marking is on the hexagon, with flange

versions between two flange holes

e The marking must be in one plane with the tube connections to the

vessel

Instructions for the measurement:
e The 100 % point may not be above the upper tube connection to

the vessel

e The 0 % point may not be below the lower tube connection to the

vessel

e Min. distance, sensor reference plane to upper edge of upper tube
connection > 200 mm

e The antenna diameter of the sensor should correspond to the
inner diameter of the tube

e For stand pipe lengths > 3 m the " Application stand pipe > 3 m"
must be selected for the parametrisation

e For stand pipe lengths > 3 m, the antenna diameter must be cho-
sen as large as possible, but at least 80 mm/3"
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Flume

5 Mounting

e A false signal suppression with the installed sensor is recom-
mended but not mandatory

e The measurement through a ball valve with unrestricted channel
is possible

e The deviation can increase in the area of the connecting tube to
the container + 200 mm

Constructional requirements on the bypass pipe:

e Material metal, smooth inner surface

e In case of an extremely rough tube inner surface, use an inserted
tube (tube in tube) or a radar sensor with tube antenna

e Flanges are welded to the tube according to the orientation of the
polarisation

e Gap size with junctions < 1 mm (for example, when using a ball
valve or intermediate flanges with single pipe sections)

e Diameter should be constant over the complete length

5.7 Measurement setup - Flow
In general, the following must be observed while mounting the device:

e Mounting the sensor on the upstream or inlet side

e Installation in the centre of the flume and vertical to the liquid
surface

e Distance to the overfall orifice or Venturi flume

e Distance to the max. height of the orifice or flume for optimum
accuracy: > 250 mm (9.843in) ©

e Requirements from approvals for flow measurement, e.g.
MCERTS

Predefined curves:
A flow measurement with these standard curves is very easy to set
up, as no dimensional information of the flume is required.

e Palmer-Bowlus flume (Q =k x h'8)
e Venturi, trapezoidal weir, rectangular flume (Q = k x h'%)
e V-Notch, triangular overfall (Q = k x h?%)

Channel with dimensions according to ISO standard:

When selecting these curves, the dimensions of the flume must be
known and entered via the assistant. As a result, the accuracy of the
flow measurement is higher than with the specified curves.

e Rectangular flume (ISO 4359)
Trapezoidal flume (ISO 4359)

U-shaped flume (ISO 4359)

Triangular overfall thin-walled (ISO 1438)
Rectangular flume thin-walled (ISO 1438)
Rectangular weir broad crown (ISO 3846)

Flow formula:
If the flow formula of your flume is known, you should select this op-
tion, as the accuracy of the flow measurement is highest here.

® The value given takes into account the block distance. At smaller distances,
the measuring accuracy is reduced, see " Technical data".
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Rectangular overfall

e Flow formula: Q =k x he®

Manufacturer definition:

If you use a Parshall flume from the manufacturer ISCO, this option
must be selected. This gives you a high accuracy of flow measure-
ment with easy configuration.

Alternatively, you can also take over Q/h table values provided by the
manufacturer here.

e |SCO-Parshall-Flume
e (Q/htable (assignment of height with corresponding flow in a table)

Tip:
Detailed project planning data can be found at the channel manufac-
turers and in the technical literature.

The following examples serve as an overview for flow measurement.

h

22xh

L L

2) 3)

Fig. 40: Flow measurement with rectangular flume: h_,
rectangular flume

= max. filling of the

X.

1 Overfall orifice (side view)

2 Upstream water

3 Tailwater

4  Overfall orifice (view from tailwater)
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Khafagi-Venturi flume

l

N
vl

Fig. 41: Flow measurement with Khafagi-Venturi flume: h_,

flume; B = tightest constriction in the flume

1 Position sensor

2 \Venturi flume

= max. filling of the

X.
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Safety instructions

A

Voltage supply

A

Connection cable

Cable glands

6 Connecting to power supply

6.1 Preparing the connection
Always keep in mind the following safety instructions:

e Carry out electrical connection by trained, qualified personnel
authorised by the plant operator

e If overvoltage surges are expected, overvoltage arresters should
be installed

Warning:
Only connect or disconnect in de-energized state.

The data for power supply are specified in chapter " Technical data".

Note:
Power the instrument via an energy-limited circuit (power max. 100 W)
acc.to IEC 61010-1, e.g.

e Class 2 power supply unit (acc. to UL1310)
e SELV power supply unit (safety extra-low voltage) with suitable
internal or external limitation of the output current

Keep in mind the following additional factors that influence the operat-

ing voltage:

e Lower output voltage of the power supply unit under nominal load
(e.g. with a sensor current of 20.5 mA or 22 mA in case of fault
signal)

e Influence of additional instruments in the circuit (see load values in
chapter " Technical data")

The instrument is connected with standard two-wire cable without
shielding. If electromagnetic interference is expected which is above
the test values of EN 61326-1 for industrial areas, shielded cable
should be used.

Use cable with round cross section for instruments with housing and
cable gland. Use a cable gland suitable for the cable diameter to
ensure the seal effect of the cable gland (IP protection rating).

Shielded cable generally necessary in HART multidrop mode.

Metric threads:

In the case of instrument housings with metric thread, the cable
glands are screwed in at the factory. They are sealed with plastic
plugs as transport protection.

Note:
You have to remove these plugs before electrical connection.

NPT thread:

In the case of instrument housings with self-sealing NPT threads, it is
not possible to have the cable entries screwed in at the factory. The
free openings for the cable glands are therefore covered with red dust
protection caps as transport protection.
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o

Cable screening and
grounding

&

o

Connection technology

Connection procedure

Note:
Prior to setup you have to replace these protective caps with ap-
proved cable glands or close the openings with suitable blind plugs.

On plastic housings, the NPT cable gland or the Conduit steel tube
must be screwed into the threaded insert without grease.

Max. torque for all housings, see chapter " Technical data".

If shielded cable is required, we recommend connecting the cable
screening on both ends to ground potential. In the sensor, the cable
screening is connected directly to the internal ground terminal. The
ground terminal on the outside of the housing must be connected to
the ground potential (low impedance).

In Ex systems, the grounding is carried out according to the installa-
tion regulations.

In electroplating plants as well as plants for cathodic corrosion protec-
tion it must be taken into account that significant potential differences

exist. This can lead to unacceptably high currents in the cable screen

if it is grounded at both ends.

Note:

The metallic parts of the instrument (process fitting, sensor, concen-
tric tube, etc.) are connected with the internal and external ground
terminal on the housing. This connection exists either directly via
the conductive metallic parts or, in case of instruments with external
electronics, via the screen of the special connection cable.

You can find specifications on the potential connections inside the
instrument in chapter " Technical data".

6.2 Connecting

The voltage supply and signal output are connected via the spring-
loaded terminals in the housing.

Connection to the display and adjustment module or to the interface
adapter is carried out via contact pins in the housing.

Proceed as follows:
1. Unscrew the housing lid

2. If adisplay and adjustment module is installed, remove it by turn-
ing it slightly to the left

3. Loosen compression nut of the cable gland and remove blind
plug

4. Remove approx. 10 cm (4 in) of the cable mantle, strip approx.
1 cm (0.4 in) of insulation from the ends of the individual wires

5. Insert the cable into the sensor through the cable entry
6. Insert the wire ends into the terminals according to the wiring plan
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Note:

Fixed conductors and flexible conductors with ferrules can be
inserted directly into the terminal openings. In the case of flexible
conductors for opening the terminals, use a screwdriver (3 mm blade
width) to push the actuator lever away from the terminal opening.
When released, the terminals are closed again.

7. Check the hold of the wires in the terminals by lightly pulling on
them

8. Connect the shielding to the internal ground terminal, connect the
external ground terminal to potential equalisation

9. Tighten the compression nut of the cable entry gland. The seal
ring must completely encircle the cable

10. Reinsert the display and adjustment module, if one was installed
11. Screw the housing lid back on
The electrical connection is finished.

6.3 Wiring plan, single chamber housing

The following illustration applies to the non-Ex as well as to the Ex-ia
@ version.

Electronics and connec- 2
tion compartment

©Oo

4..20mA Display 3

\ I SOOI /
6 7 8

1 263 5

T (@)@

Fig. 42: Electronics and connection compartment - single chamber housing

Voltage supply, signal output

For display and adjustment module or interface adapter
For external display and adjustment unit

Ground terminal for connection of the cable screening

NN =
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6 Connecting to power supply

Wire assignment, con-
nection cable

6.4 Wiring plan - version IP66/IP68 (1 bar)

Fig. 43: Wire assignment in permanently connected connection cable

1 Brown (+) and blue (-) to power supply or to the processing system
2 Shielding

6.5 Switch-on phase

After connection to the power supply, the device carries out a self-
test:

e Internal check of the electronics
e Output signal is set to failure

The current measured value is then output on the signal cable.
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Bluetooth access code

Emergency Bluetooth
unlock code

Device code

Emergency device code

7 Access protection, IT security

7.1 Bluetooth radio interface

Devices with a Bluetooth radio interface are protected against un-
wanted access from outside. This means that only authorized persons
can receive measured and status values and change device settings
via this interface.

A Bluetooth access code is required to establish Bluetooth com-
munication via the adjustment tool (smartphone/tablet/notebook).
This code must be entered once when Bluetooth communication is
established for the first time in the adjustment tool. It is then stored in
the adjustment tool and does not have to be entered again.

The Bluetooth access code is individual for each device. It is printed
on the device housing with Bluetooth. In addition, it is supplied with
the device in the information sheet " PINs and Codes" In addition, the
Bluetooth access code can be read out via the display and adjust-
ment unit, depending on the device version.

The Bluetooth access code can be changed by the user after the first
connection is established. If the Bluetooth access code is entered
incorrectly, the new entry is only possible after a waiting period has
elapsed. The waiting time increases with each further incorrect entry.

The emergency Bluetooth access code enables Bluetooth communi-
cation to be established in the event that the Bluetooth access code
is no longer known. It can't be changed. The emergency Bluetooth
access code can be found in information sheet " Access protection".
If this document is lost, the emergency Bluetooth access code can
be retrieved from your personal contact person after legitimation.
The storage and transmission of Bluetooth access codes is always
encrypted (SHA 256 algorithm).

7.2 Protection of the parameterization

The settings (parameters) of the device can be protected against un-
wanted changes. The parameter protection is deactivated on delivery,
all settings can be made.

For SIL devices, the parameter protection is activated in the delivery
status. For settings, adjustment must be released by entering the
device code.

To protect the parameterization, the device can be locked by the user
with the aid of a freely selectable device code. The settings (param-
eters) can then only be read out, but not changed. The device code
is also stored in the adjustment tool. However, unlike the Bluetooth
access code, it must be re-entered for each unlock. When using the
adjustment app or DTM, the stored device code is then suggested to
the user for unlocking.

The emergency device code allows unlocking the device in case the
device code is no longer known. It can't be changed. The emergency
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device code can also be found on the supplied information sheet " Ac-
cess protection”. If this document is lost, the emergency device code
can be retrieved from your personal contact person after legitimation.
The storage and transmission of the device codes is always encrypt-
ed (SHA 256 algorithm).

7.3 IT Security (IEC 62443-4-2)

The device in version with IT security (IEC 62443-4-2) provides pro-
tection against the following threats:

e Data manipulation (violation of integrity)
e Denial of Service DoS (violation of availability)
e Spying (breach of confidentiality)

For this purpose, the device has proven safety functions:

e User authentication
e Event memory (logging)

e Integrity check of the firmware

e Resource management

e Data backup for recovery

Note:

Observe the requirements from the documents " Cyber Security
according to IEC 62443-4-2" as well as the " Component Require-
ments" for the LEVEL TRANSMITTER 8140. They must be fulfilled in
order for the staggered security strategy of the device to take effect as
intended. You can find the documents on our homepage.
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Background

Plant safety by risk

reduction

Standards and safety
levels

Properties and require-
ments

Safety Manual

Identification SIL device

8 Functional safety (SIL)

8.1 Objective

In case of dangerous failures, processing facilities and machines can
cause risks for persons, environment and property. The risk of such
failures must be judged by the plant operator. Dependent thereon are
measures for risk reduction through error prevention, error detection
and fault control.

The part of plant safety depending on the correct functioning of
safety-related components for risk reduction is called functional
safety. Components used in such safety-instrumented systems (SIS)
must therefore execute their intended function (safety function) with a
defined high probability.

The safety requirements for such components are described in the
international standards IEC 61508 and 61511, which set the standard
for uniform and comparable judgement of instrument and plant (or
machine) safety and hence contribute to worldwide legal certainty.
We distinguish between four safety levels, from SIL1 for low risk to
SIL4 for very high risk (SIL = Safety Integrity Level), depending on the
required degree of risk reduction.

8.2 SIL qualification

When developing instruments that can be used in safety-instrument-
ed systems, the focus is on avoiding systematical errors as well as
determining and controlling random errors.

Here are the most important characteristics and requirements from

the perspective of functional safety according to IEC 61508 (Edi-

tion 2):

e Internal monitoring of safety-relevant circuit parts

e Extended standardization of the software development

e In case of failure, switching of the safety-relevant outputs to a
defined safe state

e Determination of the failure probability of the defined safety func-
tion

e Reliable parameterization with non-safe user environment

e Proof test

The SIL qualification of components is specified in a manual on func-
tional safety (Safety Manual). Here, you can find all safety-relevant
characteristics and information the user and the planner need for
planning and operating the safety-instrumented system. This docu-
ment is attached to each instrument with SIL rating and can be also
found on our homepage via the search.

Functional safety (SIL) is a feature of the device configuration.
A SIL device can be identified as follows:

e SIL logo on the type label
e Safety Manual in the scope of delivery
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A

Tool for operation and

parameterization

AN

Safe parameterization

Safety-relevant
parameters

[SIL

e Device configuration (order confirmation, device search)

8.3 Application area

The instrument can be used for point level detection or level measure-
ment of liquids and bulk solids in safety-instrumented systems (SIS)
according to IEC 61508 and IEC 61511. Take note of the specifica-
tions in the Safety Manual.

The following output is permissible for this:
e Currentoutput (I) - 4 ... 20 mA/HART

Note:

The second current output (II) does not fulfil the requirements of
safety instrumented systems (SIS). In this context, it is for informa-
tional use only.

8.4 Safety concept of the parameterization

The following tools are permissible for parameter adjustment of the
safety function with the current status:

e Adjustment app
e DTM suitable for the device in conjunction with an adjustment
software according to the FDT/DTM standard, e. g. PACTware

Note:
The change of safety-relevant parameters is only possible with active
connection to the instrument (online mode)

To avoid possible errors during parameter adjustment in a non-safe
user environment, a verification procedure is used that makes it pos-
sible to detect parameter adjustment errors reliably. For this, safety-
relevant parameters must be verified after they are stored in the
device. In normal operating condition, the instrument is also locked
against parameter changes through unauthorized access.

In SIL applications, the parameters must be protected against unin-
tentional or unauthorised operation. For this reason, the SIL version of
the device is delivered in a locked state.

The following safety-relevant parameters must be verified after a
change.

Type of medium

Application

Distance A (max. value)

Distance B (min. value)

Damping

Current output

Reaction when malfunctions occur
False signal suppression
Behaviour with echo loss
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Unlock adjustment

Unsafe device
status

Change parameters

A

Verify parameters/Lock

adjustment

Incomplete process

Instrument reset

A

A

The parameter settings of the measuring point must be documented.
A list of the safety-relevant parameters can be stored and printed ad-
ditionally by the PACTware/DTM.

Information:

When shipped with a specific parameter adjustment, the instruments
are accompanied by a list with the values deviating from the default
setting.

For each parameter change, the device must be unlocked via the
device code (see chapter " Parameter adjustment, setup steps - Lock
adjustment"). The device status is indicated in the respective adjust-
ment tool by the symbol of an unlocked or locked padlock.

Warning:

If adjustment is enabled, the safety function must be considered

as unreliable. This applies until the parameterisation is terminated
correctly. If necessary, other measures must be taken to maintain the
safety function.

All parameters changed by the operator are automatically stored
temporarily so that they can be verified in the next step.

After setup, the modified parameters must be verified (confirm the
correctness of the parameters). To do this, you first have to enter the
device code. Here the adjustment is locked automatically. Then you
carry out a comparison of two character strings. You must confirm that
the character strings are identical. This is used to check the character
presentation.

Then you confirm that the serial number of your instrument has been
carried over correctly. This is used to check device communication.

Then, all modified parameters that have to be confirmed are listed.
After this process is terminated, the safety function is again ensured.

Warning:

If the described process was not carried out completely or correctly
(e.g. due to interruption or voltage loss), the instrument remains in an
unlocked, and thus unsafe, status.

Warning:

When the device is reset to default settings, all of the safety-relevant
parameters are reset. Therefore, these must be checked or read-
justed afterwards.

8.5 First setup

8.5.1 Overview

The initial setup serves to check the device version and the current
parameters under the existing measurement conditions. This deter-
mines whether this constellation is suitable for providing qualified
measurement data for safety-related instrumentation.
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SIL|

Operating sequence @
Function test o
Description

To fulfil the requirements for SIL conformity, we recommend carrying
out the first setup via the function " Verify and lock (inclusive setup
assistant)". This function is available in the adjustment app as well as
PACTware/DTM (see previous chapter " Safety concept of the param-
eter adjustment, tools for adjustment and parameterisation").

8.5.2 Setup process

A parameter change with SIL qualified instruments must always be
carried out as follows:

Unlock adjustment

Change parameters

Function test, if necessary

Lock adjustment and verify modified parameters

The process is run by the setup wizard in the adjustment app or
PACTware/DTM.

The meaning and handling of the individual steps are described in the
chapter " Security concept for parameter adjustment".

Information:

The central part of the initial setup is the function test. When running
through the setup assistant, the device decides on the basis of its
evaluation results which options of the function test are available in
the individual case.

The LEVEL TRANSMITTER 8140 basically offers the following func-
tion test options:

Option of the func- Medium Level
tion test
Without medium Empty vessel
With medium Current level
=9 |
| |
o |
With medium Controlling defined lev-
. m els
| |
o |

The individual options are described in the following chapter.

8.6 Function test

8.6.1 Function test without medium - empty vessel

Here, the user must start a measurement to determine the echo qual-
ity in an empty vessel. Based on these data, the device calculates
over the entire measuring range whether an adequate output signal is
available for every level when filling with medium later.
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Description

Description

Procedure

Interruption

Completion

Function test

8.6.2 Function test with medium - any level

Here, the user must start a measurement to evaluate the echo quality
of the medium at the current level. Based on these data, the device
calculates over the entire measuring range whether an adequate
output signal is available for every other level.

8.6.3 Function test with medium - move to defined levels

Here, the user must active perform a function test by moving to de-
fined levels. Is then checking by several measurements whether the
respective output signal corresponds to the actual level.

Information:
This option is always available regardless of the result of the check by
the device.

In this function test, you test the safety function of the device when it
is installed in the vessel with original medium.

For this purpose, you should know the current filling height of the ves-
sel as well as the min. and max. levels respectively for 4 and 20 mA.
You then can calculate the respective output current.

Measure the output current of the device with a suitable multimeter
and compare the measured output current with the calculated output
current.

If you have to interrupt the function test, you can leave the device in
the respective situation. As long as the device is supplied with volt-
age, the display and adjustment module remains in the currently set
adjustment menu.

If you carry out the function test by means of the " PACTware" soft-
ware, you can store the previously performed tests and continue from
there later on.

If you click " Complete" the function test is completed, the parameters
are verified and the operation of the device is blocked.

Information:
When operated via PACTware/DTM, a setup protocol is provided. It
includes all test results for archiving in your system documentation.

Proceed as follows for the function test, depending on the mode:

Monitoring upper limit value:
1. Raise the level to directly below the switching point

2. Observe holding time of 1 minute, compare measured value with
the calculated current value

3. Lower the level to directly above the switching point

4. Observe holding time of 1 minute, compare measured value with
the calculated current value

Monitoring lower limit value:
1. Lower the level to directly above the switching point
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Observe holding time of 1 minute, compare measured value with
the calculated current value

Raise the level to directly below the switching point

Observe holding time of 1 minute, compare measured value with
the calculated current value

Range monitoring:

1.

Move to level immediately above the upper range limit

2. Observe holding time of 1 minute, compare measured value with
the calculated current value

3. Move to three levels within the range limits (upper, middle, lower
value)

4. Observe holding time respectively of 1 minute, compare meas-
ured values with the calculated current values

5. Move to level immediately below the lower range limit

6. Observe holding time of 1 minute, compare measured value with
the calculated current value

Result:

The measured output current must in all cases correspond to the
output current calculated for the respective level.

o

Note:
You have to determine the permissible deviation of the values your-

self. This deviation depends on the the accuracy requirements of your
measurement loop. For this, determine the permissible tolerance for
the deviation.

8.7 Parameter adaptations after the first setup

In the case of further parameter adjustments after initial setup, the de-
vice checks the current checksum (CRC) of the parameters respec-
tively. This determines whether qualified measurement data are still
available for safety-oriented instrumentation.

o

Note:
If the current checksum is identical to the last checksum, the setup

assistant no longer needs to be run through. In this case, the param-
eter adjustment is completed by simply " Verify and lock".
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Key functions

9 Set up with the display and adjustment
module

9.1 Insert display and adjustment module

The display and adjustment module can be inserted into the sensor
and removed again at any time. You can choose any one of four differ-
ent positions - each displaced by 90°. It is not necessary to interrupt
the power supply.

Proceed as follows:
1. Unscrew the housing lid

2. Place the display and adjustment module on the electronics in the
desired position and turn it to the right until it snaps in.

3. Screw housing lid with inspection window tightly back on
Disassembly is carried out in reverse order.

The display and adjustment module is powered by the sensor, an ad-
ditional connection is not necessary.

Note:

If you intend to retrofit the instrument with a display and adjustment
module for continuous measured value indication, a higher lid with an
inspection glass is required.

9.2 Adjustment system

%

TG/

Fig. 44: Display and adjustment elements

1 LC display
2 Adjustment keys

[OK] key:

— Move to the menu overview
— Confirm selected menu

— Edit parameter

— Save value

[->] key:

— Change measured value presentation
— Select list entry

— Select menu items

— Select editing position

[+] key:
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Adjustment system

Adjustment system - keys
via magnetic pen

Time functions

Measured value indica-
tion

— Change value of the parameter

e [ESC] key:
— Interrupt input
— Jump to next higher menu

The instrument is operated via the four keys of the display and
adjustment module. The individual menu items are shown on the LC
display. You can find the function of the individual keys in the previous
illustration.

With the Bluetooth version of the display and adjustment module you
can also adjust the instrument with the magnetic pen. The pen oper-
ates the four keys of the display and adjustment module right through
the closed lid (with inspection window) of the sensor housing.

Fig. 45: Display and adjustment elements - with adjustment via magnetic pen
1 LC display

2 Magnetic pen

3 Adjustment keys

4 Lid with inspection window

When the [+] and [->] keys are pressed quickly, the edited value,
or the cursor, changes one value or position at a time. If the key is
pressed longer than 1 s, the value or position changes continuously.

When the [OK] and [ESC] keys are pressed simultaneously for more
than 5 s, the display returns to the main menu. The menu language is
then switched over to " English".

Approx. 60 minutes after the last pressing of a key, an automatic reset
to measured value indication is triggered. Any values not confirmed
with [OK] will not be saved.

9.3 Measured value indication - Selection of
national language
With the [->] key you move between three different indication modes:
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Menu language

Lock/Unlock adjustment

(non-SIL)

Sensor

2085 | 2085 "™ o35 .,

i Sengor 27 . 5 °C

With the " OK" key you move to the menu overview.

SEensor

Note:
During the first setup, you move with the " OK" key to the selection
menu " Menu language".

In this menu item, you can select the menu language for further
parameterization.

Sprache des hMenis

Enalizh
Frangais
E=pariol
Partugués
-

Information:
A later change of the selection is possible via the menu item " Setup,
display, menu language".

With the " OK" key you move to the menu overview.

9.4 Parameterization

9.4.1 Lock/Unlock adjustment

In this menu item you safeguard the sensor parameters against unau-
thorized or unintentional modifications.

Information:

The non-SIL version of the device is delivered without activated ac-
cess protection. If necessary, the access protection can be activated
and the device locked.

Clperation Dewice code
Release
Acecass protection Mooooan
Feset ) E
Extended sattings Block nom'?
Eediznung
Gesperrt

Jetzt freigeben’™

When the adjustment is blocked, only the following adjustment func-
tions are possible without entering the device code:

e Select menu items and show data
e Read data from the sensor into the display and adjustment module

Caution:
When the adjustment is blocked, the adjustment via PACTware/DTM
and other systems is also blocked.
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Lock/Unlock adjustment
(SIL)

®
) §

o

Releasing the sensor adjustment is also possible in any menu item by
entering the device code.

In this menu item you safeguard the sensor parameters against unau-
thorized or unintentional modifications.

Information:
The SIL version of the device is delivered in locket state.

Safe parameterization:

To avoid possible errors during parameterization in a non-safe user
environment, a verification procedure is used that makes it possible
to detect parameterization errors reliably. For this, safety-relevant
parameters must be verified before they are stored in the device. In
normal operating condition, the instrument is also locked against
parameter changes through unauthorized access.

Eediznuna Device code
Unlock adjustment
Satup Gesperrt
FAuocess protection [DooooD0
Fezat ) E
1Erxtended EASEE Jetzt freigeben’
Operation
Release

“Werify and lack

Information:

If the device code has been changed and forgotten, the enclosed
information sheet " Access Protection" provides an emergency device
code.

Character string comparison and serial number:
You first have to carry out the character string comparison. This is
used to check the character respresentation.

Confirm if the two character strings are identical. The verification texts
are provided in German and in the case of all other menu languages,

in English.

Afterwards you confirm that the serial number of your instrument was

carried over correctly. This is used to check device communication.

String comparison Serial number
From dewice:
1.23+4.56-789.0 28549011
Expacted:
1.23+4.56-789.0
String identical? Serial number correct?

In the next step, the instrument checks the data of the measurement
and decides by means of the evaluation results if a functions test

is required. If a function test is necessary, the following message is
displayed.

SIL parametars Mon-5IL parameters
1M 14

Parameter QK7 Parameter OK7
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SIL|

A

Measurement loop name

Distance unit

In this case, you have to carry out a function test.

Function test:

During a function test, you have to test the safety function of the
instrument in the vessel with the original medium.

You can find the detailed sequence of the function test in chapter "
Functional safety (SIL)" of the operating instructions.

Verify parameter:

All safety-relevant parameters must be verified after a change. After
the function test, all modified, safety-relevant parameters will be
listed. Confirm the modified values one after the other.

Parameter werification

Mo zafetw-relevant
parameters changed

k7

Parameter werification

Mumber and walues of the
modified parameters correct™s

k7

If the described process of parameter adjustment was run through
completely and correctly, the instrument will be locked and hence

ready for operation.

Eediznuna

Gesperrt

Jatzt freigeban™

Otherwise the instrument remains in the released and hence unsafe

condition.

Note:

When the adjustment is blocked, the adjustment via PACTware/DTM

and other systems is also blocked.

9.4.2 Setup

Here you can assign a suitable measurement loop name.

You can enter names with max. 19 characters. The character set

comprises:

e Capital letters fromA ... Z

e NumbersfromO ..

.9

e Special characters + -/ _ blanks

Lock adjustment
Aocess protection
Reszet

Extended settings

Setup

heasurament loop name
Distance unit

Twpe of meadium
Application

“weszzel height
-

heasurement loop name

Senszor

In this menu item you

select the distance unit of the device.

Satup
fleasurement loop name

Distance unit
Twpe of meadium
Application
Eegsel height

Diztance unit
mm

Ml
in

ft
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Type of medium

Application - liquid

This menu item allows you to adapt the sensor to the different meas-
uring conditions of the media " Liquid" or " Bulk solid".

The corresponding application is selected in the following menu item
" Application".

Setup

heasurement loop name
Distance unit
Twpe of medium

Application
Weszel height
-

Twpe of madium

|Liquid= [

Twpe of madium

aLiquids)

Eulk =alid

With " Liquid", the applications are based on the following features,
to which the measuring characteristic of the sensor is adjusted in

particular:

Saetup

Distance unit
Twpe of medium

Application

‘Wezszal height

Distance A (max. walue)
w

Application
M Ctorage tank
Stirred weszsel
Diazing wessel
Ztilling tube
EESSEL‘ED"EGTiI‘lQ basin

Application

Plastic tank
Mobile plastic tank (QBC)

MU Gauge measuremeant

Flow flume
Pumping station
-

Application

Vessel

Process/measurement conditions

Further recommen-
dations

Storage tank

g

Large volume

Upright cylindrical,
horizontal round

Slow filling and emptying
Smooth medium surface

Multiple reflections from dished vessel ceil-
ing
Condensation

Stirrer vessel

Large agitator blades
of metal

Installations like flow
breakers, heating
spirals

Nozzle

Frequent, fast to slow filling and emptying

Strongly agitated surface, foam and strong
vortex generation

Multiple reflections through dished ves-
sel ceiling

Condensation, buildup on the sensor

False signal sup-
pression with running
agitator

Dosing vessel

Small vessels

Frequent and fast filling/emptying
Tight installation situation

Multiple reflections through dished ves-
sel ceiling

Product buildup, condensate and foam gen-
eration

Standpipe in the
vessel

Tubes with different diameters and open-
ings for product mixing

Welded connections or mechanical joints
with very long tubes

Orientation of the po-
larisation direction

False signal sup-
pression

Bypass tube outside
the vessel

Typical lengths: up
to6m

Tubes with different diameters
Lateral connections to the vessel

Orientation of the po-
larisation direction

False signal sup-
pression
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Application

Vessel

Process/measurement conditions

Further recommen-
dations

Vessel/Collecting
basin

Large volume

Upright cylindrical or
rectangular

Slow filling and emptying
Smooth medium surface
Condensation

Plastic tank (meas-
urement through the
vessel top)

7

Measurement through the tank top, if appro-
priate to the application

Condensation on the plastic ceiling

In outdoor facilities, water and snow on ves-
sel top possible

When measuring
through the tank top:
False signal sup-
pression

When measuring
through the tank top
(outdoor areas): Pro-
tective roof for the
measuring point

Transportable plastic
tank (IBC)

Small vessels

Material and thickness different

Measurement through the vessel top, if ap-
propriate to the application

Changed reflection conditions as well as
jumps in measured values when chang-
ing vessels

When measuring
through the tank top:
False signal sup-
pression

When measuring
through the tank top
(outdoor areas): Pro-
tective roof for the
measuring point

Gauge measure-
ment, waters

4

Slow gauge change

Extreme damping of output signal in case of
wave generation

Ice and condensation on the antenna pos-
sible

Floating debris sporadically on the water
surface

Flow measurement
flume/Overfall

g

ke

Slow gauge change
Smooth to agitated water surface

Measurement often from a short distance
with the demand for accurate measure-
ment results

Ice and condensation on the antenna pos-
sible

Pumping station/
Pump shaft

g

L!L_J

Partly strongly agitated surface
Installations such as pumps and ladders

Multiple reflections through flat vessel ceil-
ing

Dirt and grease deposits on shaft wall and
sensor

Condensation on the sensor

False signal sup-
pression
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Application

Vessel

Process/measurement conditions

Further recommen-
dations

Overflow basin

Large volume

Partly strongly agitated surface

non-typical level

measurements, e.g.

device tests

Object recognition/monitoring

Fast position changes of a measuring plate
during functional test

(RUB) Partly installed un- Multiple reflections through flat vessel ceil-
4 derground ing
Condensation, dirt deposits on the sensor
,—L‘— Flooding of the sensor antenna
Demonstration Applications for Instrument demonstration -

Application - bulk solid

With " Bulk solid", the applications are based on the following fea-

tures, to which the measuring characteristic of the sensor is adjusted
in particular:

Setup

Distance unit
T'g.r|:|e -:lf rnedlurn
lic:

alily
'x-"eggel hE|ght
gstan-:e A (max, walue)

Anwe dung

B er (srn:-E-xn:lIurmg)
Brecher

Halde

Demonstration

Bunker carabwolumial
Brecher

Halde

Demonstration

ing positions due to outlet funnel and filling
cone

Diffuse reflections due to structured vessel
walls or internals

Multiple echoes/diffuse reflections due to
unfavourable pouring positions with fine
grain

Changing signal conditions when large
amounts of material slip off

Application Vessel Process/measurement conditions Further recommen-
dations
Silo Slim and high Interfering reflections due to weld seams on | False signal sup-
Upright cylindrical the vessel pression
Multiple echoes/diffuse reflections due to Alignment of the
unfavourable pouring positions with fine measurement to the
grain silo outlet
Varying pouring positions due to outlet fun-
nel and filling cone
Bunker Large volume Large distance to the medium False signal sup-
% Steep angles of repose, unfavourable pour- | PressIon

Crusher
¥

=

Measured value jumps and varying pouring
positions, e.g. due to truck filling

Fast reaction time
Large distance to the medium

Interfering reflections from fixtures or pro-
tective devices

False signal sup-
pression
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Application Vessel Process/measurement conditions Further recommen-
dations
Heap Large volume Measured value jumps, e.g. through heap -
o Upright cylindrical or profile and traverses
rectangular Large angles of repose, varying pouring po-
sitions

~

Measurement near the filling stream

Sensor mounting on movable conveyor
belts

Demonstration

it

i

Applications that Instrument demonstration -
are not typical level

measurements, e.g. L .
device tests Measured value verification with higher

Object recognition/monitoring

measuring accuracy with reflection without
bulk solids, e.g. via a measuring plate

Vessel height

Adjustment

Through this selection the operating range of the sensor is adapted
to the vessel height. Hence the measurement reliability is increased
considerably under different basic conditions.

Setup Weszel height “Wessel height
Twpe of madium
Application
“ezsel height LI [ﬂa ll:'ln. u u
Distance A (max. walue)
gstance B {min. waluel 0.00 120,00

Note:
Regardless of this, the min. adjustment must also be carried out (see
following section).

Since the radar sensor is a distance measuring instrument, it is the
distance from the sensor to the medium surface that is measured. To
indicate the actual level, the measured distance must be assigned to
a certain height percentage (min./max. adjustment).

During adjustment, enter the respective measuring distance when the
vessel is full and empty (see the following examples):
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Liquids:

- 100% @

0,5m
(19.68")

5m
(196.9")

tw @

Fig. 46: Parameterisation example min./max. adjustment - liquids

1 Min. level = max. meas. distance (distance B)
2 Max. level = min. meas. distance (distance A)

3 Reference plane

Bulk solids:

e|%
~|d
©
- -100% (2)
£l
N~
@2

L o% (1)

Fig. 47: Parameterisation example min./max. adjustment - bulk solids

1 Min. level = max. meas. distance (distance B)
2 Max. level = min. meas. distance (distance A)

3 Reference plane

If these values are not known, and adjustment can for example be

carried out with the distances of 10 % and 90 %.

The starting point for these distance specifications is always the refer-
ence plane, e.g. the sealing surface of the thread or flange. Informa-
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Distance A (max. value)

Distance B (min. value)

Bluetooth access code

tion on the reference plane can be found in the chapters " Mounting
instructions" resp. " Technical data". The actual filling height is then
calculated on the basis of these entries.

The actual product level during this adjustment is not important,
because the min./max. adjustment is always carried out without
changing the product level. These settings can be made ahead of
time without the instrument having to be installed.

Proceed as follows:

1. Select with [->] the menu item Distance A (max. value) and con-
firm with [OK].

Satup Diztance A (mas. value)
Application
“essel height 100.00 %
Distance A (max. walue) =
Distance B gmin. walue) - 0.00 m
- 232 m

2. Edit the distance value with [OK] and set the cursor to the re-
quested position with [->].

3. Adjust the requested distance value for 100 % with [+] and store
with [OK].

Diztance & (mas. waluel

£1000.00

-0 .50

120.50

4. Move with [ESC] and [->] to the min. adjustment

Proceed as follows:

1. Select with [->] the menu item " Distance B (min. value)" and
confirm with [OK].

Satup Diztance B imin. walue)
“weszel height

Distance A (max, walus) 0.00 %

Distance B min. walue)

120.00 m

Eeasurement loop name 237 m

2. Edit the distance value with [OK] and set the cursor to the re-
quested position with [->].

3. Set the requested distance value for 0 % (e.g. distance from the
sensor up to the vessel bottom) with [+] and save with [OK]. The
cursor now jumps to the distance value.

Diztance B imin. walue)

£4120.00

- 050

120.50

9.4.3 Access protection

This menu item enables to change the factory-preset Bluetooth ac-
cess code to your personal Bluetooth access code.

64

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART

92/0€¢-N3-9529¢01}



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

1026255-EN-230726

9 Set up with the display and adjustment module

®
1

Protection of the param-

eterization

Device code

Reset

®
 §

Access protection Eluetooth access code
Lok adjustment
Setup Eluetooth access codel
Access protection Frotection param. 999999

Reset . Device cade
Extended sattings
-

Note:
You can find the individual factory Bluetooth access code of the de-
vice on the information sheet supplied " PINs and Codes".

This menu item allows you to protect the sensor parameters from
unwanted or unintended changes. To activate the protection, you must
define and enter a 6-digit device code.

Note:

For SIL devices, the protection of the parameterisation is activated ex
works. These devices have an individual device code. You will find it in
the information sheet supplied " PINs and Codes".

Access protection Protection param. Protection param.

Bluatooth access code Deactivated }
Protection param. Activate now ?

Device code

When protection is activated, the individual menu items can still be
selected and displayed. However, the parameters can no longer be
changed.

Releasing the sensor adjustment is also possible in any menu item by
entering the device code.

Note:
With protected parameter adjustment, adjustment via the adjustment
app as well as PACTware/DTM and other systems is also blocked.

This menu item allows you to change the device code. It is only
displayed if the parameterisation protection has been activated
beforehand.

Acess protection Dlizwice code Dlewice code
Eluatoath access code Change device code
Protection param. ml] ooon

Dlenvice code
— OK? E

Note:
The changed device code is also effective for adjustment via the
adjustment app, PACTware/DTM and other systems.

9.4.4 Reset

During a reset, parameter settings made by the user are reset to the
values of the factory settings. You can fined the values in chapter "
Menu overview".

Feset Feset to default
Setup
Access protection Feset to default Do you really want to
Re=tart

>
Extanded settings carryout thereset?

Diagnostics
-
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® Information:
1 The language and Bluetooth access code are not reset, a currently
running simulation however is aborted.

Reset - Factory settings:

e Restoring the factory and order-specific parameter settings

e Resetting a user-set measuring range to the recommended meas-
uring range (see chapter " Technical data")

e Deleting a created false signal suppression, a user-programmable
linearisation curve as well as the measured value and echo curve

MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

Temperature unit

Damping

Current output - Output

value

memory ”

Reset - Restart:

Is used to restart the device without switching off the operating volt-

age.

Note:

For the duration of the reset, the device changes its behaviour from

the normal measuring operation. Therefore, observe the following for

downstream systems:

e The current output outputs the set false signal
e The Asset-Management function outputs the message " Mainte-

nance" aus

9.4.5 Extended settings
In this menu item you select the temperature unit of the device.

Aocess protection
Faset

Extandad sattings
Diggnostics

-

Extendad settings
Temperature unit
Damping
Current output
Linearization
Zcaling
-

Temperatura unit
~ 8

H.'

E

To damp process-dependent measured value fluctuations, set an

integration time of 0 ... 999 s in this menu item.

Extendad settings
Temperatura unit
Current output
Linearization
Zcaling
-

Integration time th

0=

[Rtagration time it

In this menu item you determine which measured value is output via
the respective current output:

Extendad settings

Temperatura unit
Damping
Current output

Linearization
Scaling
-

Current output
COutput walue
COutput characteristic

Current range
Behawiour in case of failure

Output walua
Percent

Fillina heiaht
Diztance
Scaled

-

The following selection possibilities are available:

e Percent

e Linearized percent
Filling height

e Distance

~

) The event and parameter change memories are maintained.
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Current output - Initial/Fi-
nal value characteristics

o

Current output - Output
characteristics

Current output - Current
range

Current output - Reaction
in case of fault

Scaled

Measuring rate
Operating voltage

Measurement reliability
Electronics temperature

Here you determine which heights of the output value belong to the
current values 4 mA and 20 mA .

Current output
Output walue

Initial value characteristics
End walue characteristics
Output charactaeristic
Eurrent range

Initial walue characteristics

0 %

0.00 dB

Initial walue characteristics

£2000.00
db

- 993 .33

999 .33

Current output
Output walua
Initial value characteristics

End walue characteristics
Output characteristic

Current range
-

End walue characteristics

100 %

100.00 dB

Note:

End walue characteristics

£100.00
db

- 993 .33

999 .33

This menu item is only available if one of the following output values
was selected for the current output:

Measuring rate
Operating voltage

Measurement reliability
Electronics temperature

In the menu item " Current output - Output characteristic" you select
for 0 ... 100 % output value if the characteristic of the current output
rises (4 ... 20 mA) or falls (20 ... 4 mA).

Current autput
Initial walue characteristics
End walue characteristics
Output characteristic

Current range

Behaviour in case of failure
-

Output characteristic

[0..100 % =420 mA

]

Output characteristic

.. 100 F =4 20 mA

0,100 % =20, .4 ma

In the menu item " Current output - Current range" you determine the
range of the current outputas 4 ... 20 mA or 3.8 ... 20.5 mA.

Current autput

End walue characteristics
Output characteristic
Current range

Behawiour in case of failure

w

Strombereich

[3,8... 20,5 ma

hd

Strombereich

In the menu item " Current output - Behaviour in case of failure" you
set the behaviour of the current output in case of failures as < 3.6 mA
or = 21 mA resp. the last measured value.

Current autput
Output characteristic
Current range

Eehawiour in case of failure

Output walue
w

Ezhawiour in case of failure

EZEmA

[l

Ezhawiour in case of failure

W= 3 mA
=2 mA
Last walid measured walue
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Linearisation

Linearization - Intermedi-

ate height

Scaling

Display - Menu language

Linearisation is required for all vessels where the vessel volume does
not increase linearly with the level and the display or output of the

volume is desired. The same applies to flow measuring constructions
and the relationship between flow and level.

Corresponding linearisation curves are stored for these measurement
situations. They indicate the relationship between the percentage
level and the vessel volume or flow rate. The selection depends on
the selected linerarisation type liquid or bulk solid.

Extendad settinas
Damping
Current output
Linearization

Scaling
Displaw
-

Linearization

SyLireart
Hariz. weszeal
Spherizal tank
“Wenturi
Fvalmer-EmuIUE Flume

Linearization

L inar|
Conical bottom
Pwramid bottom
Inclined bottom
User programmakble

Note:

The selected linearisation applies to the measured value indication

and the signal output.

Depending on the medium and the vessel bottom, the intermediate

height is also entered, see next menu item.

The intermediate height is the beginning of the cylindrical area, e.g.
for vessels with conical bottoms.

Extendad settings
Oamping
Current output

Sealing
Displaw
-

Linearization

[Conical bottom

[w]

Intermediate height b
0.00 m

[rtarmediate height b

[J00.00

o.0n

120.00

In the menu item " Scaling" you define the scaling variable and unit as
well as the scaling format. By doing so, it is for example the indica-
tion of the level measured value for 0 % and 100 % on the display as

volume in | is possible.

Erweiterte Einstellungen
Stromausgang
Linearizierung
Skalierung

Anzeige
Svti:'-rsignalaugblendung

Zcaling

Scaling wariable
Sealing format
Zcaling

Zcaling wariable

|'U'ulume

hd

Scaling unit

hd

This menu item enables the setting of the requested national lan-

guage.

Extended settings
Linearization
Sealing

Falze signal suppression
Dvate."T ime

Lizplaw
hienu [anguage

Graph

Dizplayw walue 1
Displaw walue 2
Lighting

Sprache des Menlis

Pll=ut=ch
Enalish
Frangais
E=pariol
Fortugués
b

The following languages are available:

German
English
French
Spanish
Portuguese
ltalian
Dutch
Russian
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Display - Presentation

Display - Displayed value

Display - Lighting

False signal suppression

®
 §

o

Chinese
Japanese
Polish
Czech
Turkish

With the [->] key you move between three different indication modes:

e Measured value in large font

e Measured value and corresponding bargraph presentation

e Measured value as well as second selectable value, e.g. electron-
ics temperature

Dizplaw Graph Graph
hienu [anguage
|:1'r3|;|h 7] Measured value
o easured value w aeEla o mElas
Dizplay walue 1 l hd hieazured walue with bar gra
Oizplay value 2 Two measured waluas
Lighting

During the initial setup of an instrument shipped with factory settings,
use the " OK" key to get to the menu " National language".

In this menu item, you determine which measured values is displayed.

Dizplaw Dizplay walue 1 Indication wvalue 2
henu [anguage Percent Scaled
Graph Ln. percent Measz. reliability

Display walue 1 ®aFilling height PUE lectronics temperature
Dizplaw walus 2 Distance Current autput
Lighting Svcaled

el

The display and adjustment module has a backlight for the display. In
this menu item you can switch the lighting on or off. You can find the
required operating voltage in chapter " Technical data".

Dizplaw Liahting
hienu language

Graph
Displaw walus 1 2L
Display walua 2

Note:
If the power supply is currently insufficient, the lighting is temporarily
switched off (maintaining the device function).

The following circumstances cause interfering reflections and can
influence the measurement:

e High mounting nozzles

e Vessel internals such as struts

e Agitators

e Buildup or welded joints on vessel walls

A false signal suppression detects, marks and saves these false
signals to ensure that they are ignored in the level measurement.

Note:
The false signal suppression should be done with the lowest possible
level so that all potential interfering reflections can be detected.
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Create new:
Proceed as follows:

1. Select with [->] the menu item " False signal suppression" and

confirm with [OK].
Exgeni:_led zettings False signal suppression
caling
i:;lnal SUppression SR mug ' n u
patedime 0.00 120,00
-

2. Confirm 2-times with [OK] and enter the actual distance from the
sensor to the product surface.

3. Allinterfering signals in this range are detected by the sensor and
stored after being confirmed with [OK].

Note:

Check the distance to the medium surface, because if an incorrect
(too large) value is entered, the existing level will be saved as a false
signal. The level would then no longer be detectable in this area.

If a false signal suppression has already been saved in the sensor,
the following menu window appears when selecting " False signal
suppression":

Starzignalausblenduna

Meu anlegen
Alles [dechean
Ermweitern

Delete all:
An false signal suppression that has already been created is com-
pletely deleted.

- This is useful if the applied false signal suppression no longer
matches the metrological conditions of the vessel.

Extend:

A false signal suppression that has already been created is extended.
The distance to the medium surface of the created false signal sup-
pression is displayed. This value can now be changed and the false
signal suppression can be extended to this area.

— This is useful if a false signal suppression was carried out when the
level was too high and thus not all false signals could be detected.

Date/Time In this menu item, the internal clock of the sensor is set to the desired
time.

Erweiterte Einstellungen
Anzeiga
Starsignalausblenduna
HART-Betricbzart
&etriehsart

Note:
The device is set to CET (Central European Time) at the factory.
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o

In this menu item you specify the HART mode and enter the address
for multidrop mode.

HART address 0:
In the menu item " Output mode" the " Analogue current output" is
displayed and a 4 ... 20 mA signal output.

HART address deviation from 0:

In the menu item " Output mode" " Fixed current (4 mA)" is displayed
and independent of the actual level a fixed 4 mA signal output. The
level is output digitally via the HART signal.

In the mode " Fixed current" up to 63 sensors can be operated on one
two-wire cable (Multidrop operation). An address between 0 and 63
must be assigned to each sensor.

Extandad sattings HART addrass HART addrass
Falze =ignal suppression 0 10
I:Ite.l'T ime

HART mode Output mode Output mode

hiode of aperation :
Erapery dlziies S=intnes |Analogue current output |[wel|  [[Fixed current (4 mAg [w]
-

This menu item contains operational settings of the sensor.

Mode:
Country or region-specific settings for the radar signals are deter-
mined via the operating mode.

Extended zettings fode of operation fode of operation
DatesTime ] R
ahdode of operation 1
HART mode hiode of operation DuaYals A7 Gl lal
r||1|'||j|=l |'|f |'|p|=lr3'[i|'|r| ‘uuu' |t | MDdE Df DDEFET!DI’I 2
T P — oftage uppliw Pads of operation 2
Copy device settings hlode of operation 4
Svpecial parameters

e Mode 1: EU, Albania, Andorra, Azerbaijan, Australia, Belarus, Bos-
nia and Herzegovina, Canada, Liechtenstein, Moldavia, Monaco,
Montenegro, New Zealand, Northern Macedonia, Norway, San
Marino, Saudi Arabia, Serbia, Switzerland, Turkey, Ukraine, United
Kingdom, USA

e Mode of operation 2: Brazil, Japan, South Korea, Taiwan, Thailand

e Mode of operation 3: India, Malaysia, South Africa

e Mode of operation 4: Russia, Kazakhstan

Note:
Depending on the operating mode, metrological properties of the
device can change (see chapter " Technical data, input variable").

Voltage supply:
The power supply determines whether the sensor is in operation
permanently or only in accordance with certain requirements.

hlode of operation “Woltage supply

llode of operation PaPermanent voltage supply
oltage supply Man-perm. supply

Copy instrument settings The following functions are available:
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Special parameters

Diagnosis status

Copw dewice settings Copy instr. settings

Extendad settinas
HART mode
|'u1l:|dE of DDEFETIDI‘l

j -

Copy device settings?

Copy from Sensar]
Copy to sensor

Spemal pararneter5

el

Load from sensor:
Store data from sensor in the display and adjustment module.

Write to sensor:
Store data from display and adjustment module in the sensor

The following device settings are copied:

Measurement loop name
Application

Units

Adjustment

Damping

Current output
Linearisation

Scaling

Indication

PV adjustment

Mode

Diagnostic behaviour

The copied data are permanently saved in an EEPROM memory in
the display and adjustment module and remain there even in case of
power failure. From there, they can be written into one or more sen-
sors or kept as backup for a possible electronics exchange.

Note:

Before the data are saved in the sensor, a safety check is carried out
to determine if the data match the sensor. In the process the sensor
type of the source data as well as the target sensor are displayed. If
the data do not match, a fault message is outputted or the function is
blocked. The data are saved only after release.

Special parameters are used to adapt the sensor to special require-
ments. However, this is only necessary in rare cases.

However, only change the special parameters after consulting our
service staff.

Extendad settinas Expertenzinstellungen 5P 01
hiode of operation Reseat
Copy device settings 5P 01 Yas
Special parameters 5P 02 o)
SP 03
Temperatura unit 5P 04
- -

The special parameters can be reset to factory settings with " Reset".

Note:
The special parameters are described in a separate section at the
end of the chapter " Parameter adjustment".

9.4.6 Diagnostics
The following is displayed in this menu item:
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Echo curve

Measured values/peak

indicator

Diagnostic behaviour

e Diagnosis status (device status OK or error messages)

Change counter (number of the parameter changes)

e Current checksum CRC (checksum for plausibility of the set
parameters) with date of the last change

e Checksum (CRC) of the last SIL locking with date

Diganose Diganosis status

Digganosestatus
Echokurwe
Schleppzeiger
Sensorinformationen
E;ens-:urmerkmale

Auocess protection
Reszat

Diganosis status
Counter for changes
Checlksum (CRC)

Diggnostics

Lock adjustment
w

The " Echo curve" shows the signal strength of the echoes over the
measuring range in dB. This enables an evaluation of the quality of
the measurement.

Diganose Echo curve
Diggnosestatus 150
Echokiure [dE]
Schleppzeiger 75
Sensorinformationen 0
Svensnrmerkmale 000 m T24 28

The selected curve is continuously updated. A submenu with zoom
functions is opened with the [OK] key:

e "X-Zoom": Zoom function for the meas. distance

e "Y-Zoom": 1, 2, 5 and 10x signal magnification in " dB"

e "Unzoom": Reset the presentation to the nominal measuring range
without magnification

The following min./max. values saved by the sensor are displayed in
the menu item " Measured values/Peak indicator":

e Distance
e Measurement reliability

e Measuring rate

e Electronics temperature

e Operating voltage

The [OK] key opens a reset function in the respective peak indicator
window:

[WEENES Diztance Diztance
Diagnosestatus
Echolurve Currentlw 232 m Reset peak indicator
Schleppaeiger hdinimal 232 m
Sensorinformationen il aximum 1627 m
Senzsormerkmalea OK?
- H

With the [OK] key, the peak indicator are reset to the actual measured
values.

In this menu item, you define what the signal output outputs in the
event of an echo loss. For this purpose, the time after an echo loss
until a fault message is selected.

Diganostics Ezhawiour in case of loss of ex|  |Delaw of fault zignal
Echo curve
Peale indicator M| o=t walid measured value [i]ﬂ 15
Ligancstic behawviour iaintenance mezsage
Zenszar information Failure message 1 ¥ 3800
?rensnr details
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Sensor information

Sensor characteristics

Simulation

In this menu item the following information of the instrument can be
read out:

e Device name

Order and serial number
Hardware and software version
Device Revision

Factory calibration date

as well as additionally depending on the device version:

Instrument address
Loop Current Mode
Fieldbus Profile Rev.
Expanded Device Type
Sensor acc. to SIL
Sensor acc. to WHG
Bustype ID

Ciagnose Senzor information
Echokurwe
Schleppzeiger

Sensorinformationen

Device name
Order number
Serial number
Software version
uardware wErsion

Senzsormerkmale
Simulation
-

The menu item " Sensor characteristics" delivers sensor characteris-
tics such as approval, process fitting, seal, measuring range etc.

Ciagnose
Schleppzeiger
Sensorinfarmationean

Sensar characteristics

Display
now?

Sensormerkmale
Simulation
Gerdtespeicher
-

In this menu item you can simulate measured values via the current
output. This allows the signal path to be tested, e.g. through down-
stream indicating instruments or the input card of the control system.

Diganose Simulation Simulation
Sensormerkmale
gimulation Lin. percent Simulation aktivieren
Gerdtespeicher Fillina height
Distance
Eagnngestatus Svcaled OK?

Select the requested simulation variable and set the requested value.

Caution:

During simulation, the simulated value is output as 4 ... 20 mA cur-
rent value and as digital HART signal. The status message within the
context of the asset management function is * Maintenance".

Note:
The sensor terminates the simulation automatically after 60 minutes.

To deactivate the simulation manually in advance, you have to push
the [ESC] key and confirm the message with the [OK] key.

Simulation

Deactivate simulation

OoK?
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9 Set up with the display and adjustment module

Device memory

o

SPO1 - Activate measur-
ing range start limiting

A

SP02 - Manual limitation
of the measuring range

begin

SPO03 - Reliability on the
vessel bottom resp. the

measuring range

The menu item Device memory offers the following functions:

Dizgrioze Dievice memory Echo curve of the setup
Sensormerkmale
Simulation Echo curve of the setup Store echo curve
(Geratezpeicher Echo curve memary
gagnnsestatus OK?

Echo curve of the setup:

With the function " Echo curve of the setup" it is possible to store the
echo curve at the time of the setup. Storage should be carried out at
the lowest possible level.

Note:
This is generally recommended, even mandatory, for using the asset
management functionality.

Echo curve memory:

The function " Echo curve memory" allows up to ten individual echo
curves to be stored, for example to detect the measurement behav-
iour of the sensor in different operating conditions.

With the adjustment software PACTware and the PC, the stored echo
curves can be displayed with high resolution and used to recognize
signal changes over time. In addition, the echo curve saved during
setup can also be displayed in the echo curve window and compared
with the current echo curve.

9.4.7 Special parameters

Measuring range start limiting is activated here. The appropriate
distance value is set in the special parameter SP02.

— Jumps in the measured value to a changing false signal in the close
range can thus be prevented.

Note:

However, activation also means that the sensor no longer accepts the
level echo in the event of overfilling above the measuring range begin.
A measured value jump to a multiple echo may occur here.

Here, an individual limitation of the measuring range begin takes
place independent of the 100 % adjustment. The entered distance
value in " m" must always be between the sensor reference point and
the maximum level.

— Echoes between the sensor reference point and this value will not
be detected.

This is an additional distance value " m" that is added to the special
parameter SP24 to reliably detect the zero point in case of insufficient
reflections at the bottom of the vessel.

— The echo detection below the 0 % adjustment is intended to sup-
port the reliable detection of an echo when the vessel is completely
empty.
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SP04 - Correction of the
propagation speed

SP05/06 - Factor for noise
averaging rising/falling

A

SPO07 - Deactivate filter
function "Smooth raw

value curve"

SPO08 - Offset detection
curve for echo analysis

A

SP09 - Minimum meas-
urement reliability for
level echo selection

This parameter in " %" is used for correction of a running time shift or
a modified spreading speed of the radar signal.

— This compensates for measurement deviations due to longer dis-
tances in standpipes or a higher permittivity of the atmosphere in the
vessel (e.g. for gases and vapours especially at high pressures).

The noise averaging is a temporal, floating average value formation of
all signals received by the sensor. The set factor determines the num-
ber of averaged echo curves as a Basis 2 exponent (example: factor 2
corresponds to the averaging of 22 [= 4] echo curves).

- Used for false signals caused by sporadic echoes, e.g. from agita-
tor blades. The false signals are given a lower relevance or amplitude
by a larger value of SP05. They are thus more strongly suppressed in
their evaluation.

— Use for level echoes with changing amplitude, e.g. due to a turbu-
lent medium surface. The level echoes receive a greater relevance
or constant amplitude through a larger value of SP06. They are thus
increased in their evaluation.

Note:
A higher factor for noise averaging can lead to a longer reaction time
or a delay of the measured value update.

This parameter is always switched on ex-factory. It acts as a digital
filter over the raw value curve depending on the selected application.

- In principle, it causes an improvement in measurement reliability.

Note:
Therefore, switching off only makes sense in very special applications
that need to be clarified.

The detection curve runs above the echo curve with a defined dis-
tance (offset). Only the echoes that exceed the detection curve are
detected and processed.

This special parameter in " dB" influences the sensitivity of the device
against all echoes in the measuring range.

- An increase of the dB value reduces the sensitivity of the echo
detection and signal analysis.

Note:

This affects the level echo to the same extent. Therefore, the applica-
tion is only used with very strong false signals and simultaneously
good reflection properties of the medium.

The measurement reliability is the difference between echo amplitude
and detection curve. This parameter defines the required min. meas-
urement reliability in * dB" an echo must have within the focussing
range to be accepted as level echo.

- By entering a minimum measurement reliability, false signals below
this value are not accepted as a level echo.
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9 Set up with the display and adjustment module

SP10 - Additional reliabil-
ity of false signal storage

A\

SP12 - Activate "Summa-
rize echoes" function

SP13 - Amplitude dif-
ference in "Summarize
echoes" function

SP14 - Echo distance
for "Summarize echoes"
function

SP15 - Activate "First
large echo" function

SP16 - Minimum ampli-
tude "First large echo"

SP17 - Wide focussing
range

SP18 - Minimum meas-
urement reliability out-
side focussing range

This parameter increases the already created false signal suppres-
sion by the input value in " dB" over the entire, stored false signal
range. It is used when it is expected that false signals such as those
from product buildup, condensate formation or agitators will increase
in amplitude.

— An increase of the value avoids that such a false signal is accepted
as level echo.

Note:

An increase is useful for very heavily fluctuating or amplitude-increas-
ing false signals. It is advised against reducing the value of the default
setting.

This function is used to activate and select the function " Summarize
echoes". It consists of the individual parameters " SP13 - Amplitude
difference with function "Summarize echoes™ and " SP14 - Echo

m

distance for function "Summarize echoes™.

— This helps to suppress measured value jumps resulting from mate-
rial cones or emptying hoppers in bulk solids applications when filling
and emptying.

This parameter in " dB" determines how great the maximum ampli-
tude difference between two adjacent echoes may be in order to
summarize them.

This parameter in " m" entered here determines how great the dis-
tance between the end of the first echo and the start of the second
echo may be at the maximum in order for them to be summarized.

When this parameter is activated, the first echo not saved as a false
echo with sufficiently great amplitude is selected as a product echo.

- This is useful for very large multiple reflections by e.g. a round ves-
sel lid.

This parameter in " dB" determines how much smaller the useful echo
amplitude may be compared to the largest echo so that it is evaluated
as the first large echo and thus as a product echo

- Up to this value, a relatively weak reflection signal of the medium is
thus output as a measured value.

This parameter determines the measuring window width * m" around
the currently measured level echo. Only within this focusing range
are changes (location, amplitude, number of echoes) accepted for
evaluating the current level.

- If this value is increased, very rapid level changes, e.g. due to col-
lapsing material heaps or surge-like filling/emptying, are accepted
even in an extended range.

The measurement reliability is the difference in " dB" between echo
amplitude and detection curve. This parameter defines the required
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SP19 - Time for opening
the focussing range

SP22 - Measured value
offset

SP24 - Factor for ad-
ditional reliability at the
measuring range end

SP HART - HART signal

SP SIL - Safety Integ-
rity Level function

On paper

In the display and adjust-
ment module

min. measurement reliability an echo must have outside the focussing
range to be accepted as useful echo.

— This is useful to obtain the measured value also in case of sporadic
loss of the level signal, e. g. with foam generation.

If no more reflection can be detected within the focussing range, a
measuring window opens. This parameter defines the time in " s"
until it opens. This can be the case, for example, in the event of a
level change without an evaluable reflection signal or in the event of
an echo outside the focussing range with a greater useful echo prob-
ability.

— As a result, on reaching this echo with high useful echo probability,
this is evaluated as a useful echo and output as the current level.

The reference plane for the measurement with radar sensors is

the lower edge of the flange or the sealing surface of the thread.
The sensors are calibrated to this reference plane at the factory.
This parameter enables an adaptation of this factory setting, e.g. to
subsequently attached mounting facilities such as adapter flanges,
threaded adapters, etc.

— A possible offset error (constant error of the measured distance
over the entire measuring range) is compensated for by this input.

This value in " %" is additional safety below the 0 % adjustment
related to the measuring range.

- It supports the detection of an echo when the vessel is completely
empty, even with unfavourable vessel bottom shapes.

This parameter serves to activate/deaxctivate the HART signal in the
output.

This parameter serves to activate/deactivate the Safety Integrity Level
function.

9.5 Save parameter adjustment data

We recommended writing down the adjustment data, e.g. in this op-
erating instructions manual, and archiving them afterwards. They are
thus available for multiple use or service purposes.

If the instrument is equipped with a display and adjustment module,
the parameter adjustment data can be saved therein. The procedure
is described in menu item " Copy device settings".
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10 Set up with Smartphone/tablet

System requirements

Connecting

Authenticate

10 Set up with Smartphone/tablet

10.1 Preparations

Make sure that your smartphone/tablet meets the following system
requirements:

e Operating system: iOS 8 or newer
e Operating system: Android 5.1 or newer
e Bluetooth 4.0 LE or newer

Download the adjustment app from the " Apple App Store", " Goog-
le Play Store" or " Baidu Store" to your smartphone or tablet.

Make sure that the Bluetooth function of the display and adjustment
module is activated. For this, the switch on the bottom side must be
setto " On".

Factory setting is " On".

Fig. 48: Activate Bluetooth

1 Switch
On = Bluetooth active
Off = Bluetooth not active

10.2 Connecting

Start the adjustment app and select the function " Setup". The smart-
phone/tablet searches automatically for Bluetooth-capable instru-
ments in the area.

The message " Connecting ..." is displayed.

The devices found are listed and the search is automatically contin-
ued.

Select the requested instrument in the device list.

When establishing the connection for the first time, the operating tool
and the sensor must authenticate each other. After the first correct
authentication, each subsequent connection is made without a new
authentication query.
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Enter Bluetooth access
code

Connected

Change device code

Enter parameters

For authentication, enter the 6-digit Bluetooth access code in the next
menu window. You can find the code on the information sheet " Pins
and Codes" in the device packaging.

For the very first connection, the adjustment unit and the sensor must authenticate
each other.

Bluetooth access code OK

Enter the 6 digit Bluetooth access code of your Bluetooth instrument.

Fig. 49: Enter Bluetooth access code

Note:
If an incorrect code is entered, the code can only be entered again
after a delay time. This time gets longer after each incorrect entry.

The message " Waiting for authentication" is displayed on the smart-
phone/tablet.

After connection, the sensor adjustment menu is displayed on the
respective adjustment tool.

If the Bluetooth connection is interrupted, e.g. due to a too large
distance between the two devices, this is displayed on the adjustment
tool. The message disappears when the connection is restored.

Parameter adjustment of the device is only possible if the parameter
protection is deactivated or the adjustment released. When delivered,
parameter protection is deactivated by default and can be activated
at any time.

It is recommended to enter a personal 6-digit device code. To do this,
go to menu " Extended functions", " Access protection", menu item "
Protection of the parameter adjustment".

10.3 Parameterization

The sensor adjustment menu is divided into two areas, which are
arranged next to each other or one below the other, depending on the
adjustment tool.

e Navigation section
e Menu item display
The selected menu item can be recognized by the colour change.

Enter the requested parameters and confirm via the keyboard or the
editing field. The settings are then active in the sensor.

Close the app to terminate connection.
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11 Set up with PC/notebook

System requirements

Activate Bluetooth con-

nection

Connecting

Authenticate

1

11 Set up with PC/notebook

11.1 Preparations (Bluetooth)
Make sure that your PC/notebook meets the following system require-
ments:

e Operating system Windows 10
e DTM Collection 10/2020 or newer
e Bluetooth 4.0 LE or newer

Make sure that the Bluetooth function of the display and adjustment
module is activated. For this, the switch on the bottom side must be
setto " On".

Factory setting is " On".

Fig. 50: Activate Bluetooth

1 Switch
On = Bluetooth active
Off = Bluetooth not active

Activate the Bluetooth connection via the project assistant.

Note:

Older systems do not always have an integrated Bluetooth LE. In
these cases, a Bluetooth USB adapter is required. Activate the
Bluetooth USB adapter using the Project Wizard.

After activating the integrated Bluetooth or the Bluetooth USB adapt-
er, devices with Bluetooth are found and created in the project tree.

11.2 Connecting (Bluetooth)

Select the requested device for the online parameter adjustment in
the project tree.

When establishing the connection for the first time, the operating tool
and the device must authenticate each other. After the first correct
authentication, each subsequent connection is made without a new
authentication query.
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Enter Bluetooth access
code

Connected

Change device code

For authentication, enter in the next menu window the 6-digit
Bluetooth access code:

* Biuetooth O x

Authentication

Device name
Device TAG

Serial number

L) Enterthes digit Bluetooth access code of your Bluetooth instrument.

Bluetooth access code Forgotten your Bluetooth access code?

Fig. 51: Enter Bluetooth access code

You can find the code on the outside of the device housing and on the
information sheet " PINs and Codes" in the device packaging.

Note:
If an incorrect code is entered, the code can only be entered again
after a delay time. This time gets longer after each incorrect entry.

The message " Waiting for authentication" is displayed on the PC/
notebook.

After connection, the device DTM appears.

If the connection is interrupted, e.g. due to a too large distance be-
tween device and adjustment tool, this is displayed on the adjustment
tool. The message disappears when the connection is restored.

Parameter adjustment of the device is only possible if the parameter
protection is deactivated or the adjustment released. When delivered,
parameter protection is deactivated by default and can be activated
at any time.

It is recommended to enter a personal 6-digit device code. To do this,
go to menu " Extended functions", " Access protection", menu item "
Protection of the parameter adjustment".

11.3 Parameter adjustment

The further setup steps with detailed descriptions can be found in the
online help of PACTware and the DTMs.

Note:
Keep in mind that for the setup of device, the current version of the
DTM Collection must be used.
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The latest DTM Collection and PACTware version can be downloaded
free of charge via the Internet.

11.4 Save parameter adjustment data

We recommend documenting or saving the parameterisation data via
PACTware. That way the data are available for multiple use or service
purposes.
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12 Menu overview

12.1 Display and adjustment module

Lock/Unlock adjustment

Menu item Parameter Selection Default setting
Lock/Unlock adjust- Lock, unlock SIL and Security:
ment locked
Neither SIL, nor Se-
curity: released
Setup
Menu item Parameter Selection Default setting
Measurement loop Sensor
name
Distance unit Distance unit mm, m, in, ft m
Type of medium Type of medium Liquid Liquid ®
Bulk solid Bulk solid

Application

Application - liquid

Storage tank, agitator tank, dosing tank,
standpipe, tank/collection basin, plastic
tank (measurement through tank top), mo-
bile plastic tank (IBC), level measurement in
waters, flow measurement flume/overflow,
pump station/pump shaft, combined sewer
overflow, demonstration

Storage tank "9

Application - bulk
solid

Silo, bunker, crusher, heap, demonstration

Silo

Vessel height

Recommended
meas. range, see
chapter " Technical
data"

value)

Distance A (max. Max. value Max. adjustment

value) 100 % corresponds
to 0,000 m

Distance B (min. Min. value Min. adjustment

0 % corresponds to
120,000 m

® Plastic horn antenna, thread with integrated antenna system, flange with
encapsulated antenna system

9 Flange with lens antenna

9 Plastic horn antenna, thread with integrated antenna system, flange with
encapsulated antenna system

) Flange with lens antenna

84

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART

92/0€¢-N3-9529¢01}



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

1026255-EN-230726

burkert

12 Menu overview

Access protection

Menu item Parameter

Selection

Default setting

Bluetooth access
code

Access protection

Bluetooth access code

Protection of the pa-

Protection of the parameterization

SIL and Security: ac-

rameterization tivated
Neither SIL, nor Se-
curity: deactivated
Device code Device code
Reset
Menu item Parameter Selection Default setting
Reset Reset Reset to factory settings, Restart -
Extended settings
Menu item Parameter Selection Default setting
Temperature unit °C, °F, K °C
Damping Integration time 0...999s Os
Current output Output value Percent, linearized percent, filling height, Percent

distance, scaled, measurement reliabili-
ty, electronics temperature, measuring rate,
operating voltage

Output character-

0 ... 100 % correspond to 4 ... 20 mA

0... 100 % corre-

bulk solids

sloping bottom

Istics 0... 100 % correspond to 20 ... 4 mA spondto4 ... 20 mA

Current range 4...20mA 4...20mA
3.8...20.5 mA

Reaction when mal- |<3.6 mA, =21 mA, last valid measured <3.6 mA

functions occur value

Linearisation Linearization type - Linear, cylindrical tank, spherical tank, Linear

liquid Venturi, trapezoidal weir, rectangular weir,
Palmer-Bowlus flume, V-Notch, triangu-
lar overfall

Linearization type - | Linear, conical bottom, pyramid bottom, Linear

Intermediate height
Ilhll

Scaling Scaling size

Scaling size (dimensionless, mass, volume,
height, pressure, flow, others)

Dimensionless

Scaling unit (unit selection depending on
scaling size, user-defined)

Scaling format

#, #H, A A A

#

Scaling

Scaling

100 % correspond to
0 % correspond to
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Menu item

Parameter

Selection

Default setting

Indication

Menu language

German, English, French, Spanish, Portu-
guese, ltalian, Dutch, Russian, Chinese,
Japanese, Turkish, Polish, Czech

Language is set with
the first operation.

Presentation

One measured value, measured value and
bargraph, two measured values

One measured value

Displayed values 1, 2

Percent, linearized percent, filling height,
distance, scaled, measurement reliability,
electronics temperature, current output, cur-
rent output 2

Percent

Backlight

On, Off

False signal sup-
pression

False signal sup-
pression

Create new, expand, delete all

Date/Time

Date/Time

Date

Actual date

Format:24 h, 12 h

24 h

Time

Actual time

HART mode

HART address

0...63

0

Output mode

Analogue current output with HART, fix cur-
rent (4 mA) with HART

Analogue current
output with HART

Mode

Mode

Mode 1: EU, Albania, Andorra, Azerbaijan,
Australia, Belarus, Bosnia and Herzegovina,
Canada, Liechtenstein, Morocco, Moldavia,
Monaco, Montenegro, New Zealand, North-
ern Macedonia, Norway, San Marino, Saudi
Arabia, Serbia, Switzerland, Turkey, Ukraine,
United Kingdom, USA

Mode of operation 2: Brazil, Japan, South
Korea, Taiwan, Thailand

Mode of operation 3: India, Malaysia, South
Africa

Mode 4: Russia

Mode 1

Voltage supply

Permanent voltage supply

Not permanent voltage supply

Permanent voltage
supply

Copy instrument set-
tings

Read from sensor, store in sensor

Special parameters

See separate menu overview at the end oc the chapter " Menu overview" of the operat-

ing instructions.

Reset
Menu item Parameter Selection Default setting
Reset Reset Reset to factory settings, Restart -
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Diagnostics

Menu item

Parameter

Selection/Display

Default setting

Diagnosis status

Diagnosis status

Diagnosis status

Change counter

Checksum (CRC) current

Date parameter ad-
justment

Checksum (CRC) last SIL locking

Date last SIL locking

Echo curve

Echo curve

Indication of echo
curve

Peak indicator

Distance Current value, min. distance, max. distance | Actual value
Measurement reli- Current value, min. measurement reliability, | Actual value
ability max. measurement reliability
Measuring rate Current value, min. meas. rate, max. meas. |Actual value
rate
Electronics temper- | Current value, min. eletronics temperature, |Actual value
ature max. electronics temperature
Operating voltage Current value, min. operating voltage, max. |Actual value

operating voltage

Diagnostic behaviour

Behaviour with echo
loss

Last measured value, maintenance mes-
sage, fault signal

Last measured value

Time until fault signal

Time until fault signal

Sensor information

Device name, serial number, hardware/
software version, device revision, factory
calibration date

Sensor character-
istics

Configuration fea-
tures

Simulation

Measured value

Percent, linearized percent, filling height,
distance, scaled, measurement reliabili-

ty, electronics temperature, measuring rate,
operating voltage, current output, current
output 2

Percent

Device memory

Echo curve of the
setup

Save echo curve of setup

Echo curve memory

Echo curve memory

12.2 Adjustment app and PACTware/DTM

Lock/Unlock adjustment

Menu item

Parameter

Selection

Default setting

Lock/Unlock adjust-
ment

Lock, unlock

SIL and Security:
locked

Neither SIL, nor Se-
curity: released
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Setup
Menu item Parameter Selection Default setting
Measurement loop Sensor
name
Distance unit Distance unit mm, m, in, ft m
Type of medium Type of medium Liquid Liquid
Bulk solid Bulk solid '

Application

Application - liquid

Storage tank, agitator tank, dosing tank,
standpipe, tank/collection basin, plastic
tank (measurement through tank top), mo-
bile plastic tank (IBC), level measurement in
waters, flow measurement flume/overflow,
pump station/pump shaft, combined sewer
overflow, demonstration

Storage tank '¥

Application - bulk
solid

Silo, bunker, crusher, heap, demonstration

Silo ®

Vessel height

Recommended
meas. range, see
chapter " Technical
data"

value)

Distance A (max. Max. value Max. adjustment

value) 100 % corresponds
to 0,000 m

Distance B (min. Min. value Min. adjustment

0 % corresponds to
120,000 m

Access protection

Menu item

Parameter

Selection

Default setting

Access protection

Bluetooth access
code

Bluetooth access code

Protection of the pa-
rameterization

Protection of the parameterization

Device code Device code
Reset
Menu item Parameter Selection Default setting
Reset Reset Reset to factory settings, Restart -

2 Plastic horn antenna, thread with integrated antenna system, flange with
encapsulated antenna system

3 Flange with lens antenna

) Plastic horn antenna, thread with integrated antenna system, flange with
encapsulated antenna system

%) Flange with lens antenna
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Extended settings

distance, scaled, measurement reliabili-
ty, electronics temperature, measuring rate,
operating voltage

Menu item Parameter Selection Default setting
Units Temperature unitof | °C, °F °C
the instrument
Damping Integration time 0...999s 1s
Current output Output value Percent, linearized percent, filling height, Percent

Initial value - Charac-
teristic

Initial value - characteristics (4 mA)

4 mA correspond to

Final value - Charac-
teristic

End value - characteristics (20 mA)

20 mA correspond to

Output character-
istics

0... 100 % correspond to 4 ... 20 mA

0... 100 % correspond to 20 ... 4 mA

0... 100 % corre-
spondto4 ... 20 mA

bulk solids

sloping bottom

Current range 4...20mA 4...20mA
3.8...20.5mA

Reaction when mal- |<3.6 mA, =21 mA, last valid measured <3.6 mA

functions occur value

Reaction when mal- |<3.6 mA, =21 mA <3.6 mMA

functions occur

Linearisation Linearization type - | Linear, cylindrical tank, spherical tank, Linear

liquid Venturi, trapezoidal weir, rectangular weir,
Palmer-Bowlus flume, V-Notch, triangu-
lar overfall

Linearization type - | Linear, conical bottom, pyramid bottom, Linear

Intermediate height
Ilhll

Scaling

Scaling size Dimensionless, mass, volume, height, pres- | Dimensionless
sure, flow, others
Scaling unit Unit selection depending on scaling size, -

user-defined

Name of the unit

Scaling format #, H#H, # A § R #
Scaling 100 % correspond to 100 L
0 % correspond to oL
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Menu item

Parameter

Selection

Default setting

Indication

Menu language (ad-
justment module)

German, English, French, Spanish, Portu-
guese, Italian, Dutch, Russian, Chinese,
Japanese, Turkish, Polish, Czech, Turkish

Order-specific

Presentation One measured value, measured value and | One measured value
bargraph, two measured values
Displayed values 1, 2 | Percent, linearized percent, filling height, Percent
distance, scaled, measurement reliability,
electronics temperature, current output, cur-
rent output 2
Backlight On, Off On
False signal sup- False signal sup- Create new, extend, delete area, delete all |-
pression pression
HART variables HART variables Primary Value (PV) Linearized percent
Secondary Value (SV) Distance
Tertiary Value (TV) Measurement reli-
ability
Quarternary Value (QV) Electronics temper-
ature
LONG-TAG
MESSAGE MSG
Date/Time Date/Time Date Actual date
Format: 24 h, 12 h 24 h
Time Actual time
Mode Mode Mode 1: EU, Albania, Andorra, Azerbaijan, |Mode 1
Australia, Belarus, Bosnia and Herzegovina,
Canada, Liechtenstein, Moldavia, Monaco,
Montenegro, New Zealand, Northern Mac-
edonia, Norway, San Marino, Saudi Arabia,
Serbia, Switzerland, Turkey, Ukraine, United
Kingdom, USA
Mode of operation 2: Brazil, Japan, South
Korea, Taiwan, Thailand
Mode of operation 3: India, Malaysia, South
Africa
Mode 4: Russia
Energy supply Permanent power supply, non-permanent Permanent voltage
power supply supply

Special parameters

See separate menu overview at the end of the chapter " Menu overview"
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12 Menu overview

Diagnostics
Menu item Parameter Selection/Display Default setting
Status Diagnosis status Diagnosis status -
Status parameter ad- | Change counter, modification date, check- |-
justment sum (CRC) current, date checksum current,
checksum (CRC) last SIL locking, date last
SIL locking
Measured value Percent, linearized percent, filling height, -
status distance, scaled, measurement reliability
Status outputs Current output -
HART Device Status | Field device malfunction, Configuration -
changed, Cold start, More status available,
Analog output fixed, Analog output saturat-
ed, Non-primary variable of limits, Primary
variable of limits
Status additional Electronics temperature, measuring rate, -
measured values operating voltage
Echo curve Echo curve Indication of echo

curve

Peak indicator

Distance

Current value, min. distance, max. distance

Measurement reli-
ability

Current value, min. measurement reliability,
max. measurement reliability

Measuring rate

Current value, min. meas. rate, max. meas.
rate

Electronics temper-
ature

Current value, min. eletronics temperature,
max. electronics temperature

Operating voltage

Current value, min. operating voltage, max.
operating voltage

Actual value

Measured values

Measured values

Percent, linearized percent, filling height,
distance, scaled, measurement reliability

Additional measured
values

Electronics temperature, measuring rate,
operating voltage

Outputs Current output, Primary Value (PV), Sec-
ondary Value (SV), Tertiary Value (TV),
Quarternary Value (QV)
Diagnostic behaviour | Echo loss Behaviour in case of echo loss, time until

fault signal

Output fault current

Electronics temper-
ature - Behaviour
outside the specifi-
cation

Outside the specification, output fault cur-
rent

Status signals

Activation of: Function control, Outside the
specification, Maintenance required

Function check, out-
side specification,
maintenance re-
quired

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART

91




12 Menu overview bu I‘kert
Menu item Parameter Selection/Display Default setting
Sensor information Device name, order code, serial num- -

ber, hardware/software version, Device
Revision, factory calibration date, device
address, Loop current mode, Fieldbus Pro-
file Rev., Expanded Device Type, sensor
acc. to SIL, sensor acc. to WHG, Bustype ID

Sensor character- Configuration fea-
istics tures
Simulation Measured value Percent, linearized percent, filling height, Percent

distance, scaled, measurement reliabili-
ty, electronics temperature, measuring rate,
operating voltage, current output

Measured value

MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

memory (DTM)
Device memory Echo curve of the Save echo curve of setup
setup
Echo curve memory | Echo curve memory
Measured value Measured value memory -
memory
Event memory Event memory
Function test Start proof test, start device test
12.3 Special parameters
Parameter Designation Presentation Default setting
SP1, SP2 Activate measuring range Deactivated
start limiting 0.000 m
Manual limiting of measuring
range start
SP3 Safety on the vessel bottom 1.000 m
or measuring range end
SP4 Correction of the propaga- 0.0 %
tion speed
SP5, SP6 Factor for noise averaging 2
rising 5
Factor for noise averaging
falling
SP7 Deactivate filter function " ctive Deactivated
Smooth raw value curve" W
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Parameter Designation Presentation Default setting
SP8 Offset detection curve for 8 dB
echo analysis
SP9 Minimum measurement relia- 0dB
bility for level echo selection
SP10 Additional reliability for false 3dB
signal storage
SP12 Activate " Summarize ech- Deactivated
oes" function
SP13 Amplitude difference in " | H dB 12dB
Summarize echoes" function
SP14 Echo distance for " Summa- 0.500 m
rize echoes" function
SP15 Activate function measure- ; Deactivated
ment of the " first large echo" = W dB
SP16 Minimum amplitude function " 1 2 12dB
First large echo"
SP17 Wide focussing range 240m
SP18 Minimum measurement relia- 6 dB
bility outside focussing range
SP19 Time for opening the focus- Os
sing range
S
~ |t
[}
SP22 Measured value offset 0.000 m
SP24 Factor for additional reliability 0.0 %
atmeasuringrangeend || 0%
u * OA)
SP HART Activate/Deactivate HART Activated
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Parameter

Designation

Presentation

Default setting

SP SIL

Activate/Deactivate SIL

Activated 1®
Deactivated "

18 SIL versions

7 Non-SIL versions (cannot be activated)
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13 Set up with other systems

13 Set up with other systems

13.1 DD adjustment programs

Device descriptions as Enhanced Device Description (EDD) are
available for DD adjustment programs such as, for example, AMS™
and PDM.

13.2 Field Communicator 375, 475

Device descriptions for the instrument are available as EDD for pa-
rameterisation with Field Communicator 375 or 475.

Integrating the EDD into the Field Communicator 375 or 475 requires
the "Easy Upgrade Utility" software, which is available from the manu-
facturer. This software is updated via the Internet and new EDDs are
automatically accepted into the device catalogue of this software after
they are released by the manufacturer. They can then be transferred
to a Field Communicator.

In the HART communication, the Universal Commands and a part of
the Common Practice Commands are supported.
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Maintenance

Precaution meas-
ures against buildup

Cleaning

Measured value memory

14 Diagnosis, asset management and service

14.1 Maintenance

If the device is used properly, no special maintenance is required in
normal operation.

Note:
In some applications, product buildup on the antenna system can
influence the measurement result.

Depending on the sensor and application, take measures to avoid
heavy soiling of the antenna system. If necessary, clean the antenna
system in certain intervals.

The cleaning helps that the type label and markings on the instrument
are visible.

Note:
Unsuitable cleaning agents and methods can damage the device. To
avoid this, observe the following:

e Use only cleaning agents which do not corrode the housings, type
label and seals

e Use only cleaning methods corresponding to the housing protec-
tion rating

14.2 Measured value and event memory

The instrument has several memories available for diagnostic pur-
poses. The data remain there even in case of voltage interruption.

Up to 100,000 measured values are stored in the sensor in a ring
memory. Each entry contains date/time as well as the respective
measured value.

Storable values are for example:

Distance

Filling height
Percentage value

Lin. percent

Scaled

Current value
Measurement reliability
Electronics temperature

When the instrument is shipped, the measured value memory is
active and stores distance, measurement reliability and electronics
temperature every 3 minutes.

The requested values and recording conditions are set via a PC with
PACTware/DTM or the control system with EDD. Data are thus read
out and also reset.
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Event memory

Echo curve memory

Status messages

Up to 500 events are automatically stored with a time stamp in the
sensor (non-deletable). Each entry contains date/time, event type,
event description and value.

Event types are for example:

e Modification of a parameter

e Switch-on and switch-off times

e Status messages (according to NE 107)
e Error messages (according to NE 107)

The data are read out via a PC with PACTware/DTM or the control
system with EDD.

The echo curves are stored with date and time and the corresponding
echo data.

Echo curve of the setup:

This is used as reference echo curve for the measurement conditions
during setup. Changes in the measurement conditions during opera-
tion or buildup on the sensor can thus be recognized. The echo curve
of the setup is stored via:

e PC with PACTware/DTM
e Control system with EDD
e Display and adjustment module

Further echo curves:
Up to 10 echo curves can be stored in a ring buffer in this memory
section. Additional echo curves are stored via:

e PC with PACTware/DTM
e Control system with EDD

14.3 Asset Management function

The instrument features self-monitoring and diagnostics according
to NE 107 and VDI/VDE 2650. In addition to the status messages in
the following tables there are more detailed error messages available
under the menu item " Diagnostics" via the respective adjustment
module.

The status messages are divided into the following categories:

e Failure

e Function check

e Out of specification
e Maintenance required

and explained by pictographs:

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 97



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

14 Diagnosis, asset management and service

burkert

LAV

Fig. 52: Pictographs of the status messages

1 Failure - red

2 Out of specification - yellow
3 Function check - orange
4 Maintenance required - blue

Malfunction (Failure):
Due to a malfunction in the instrument, a fault signal is output.

This status message is always active. It cannot be deactivated by the

user.

Function check:

The instrument is being worked on, the measured value is temporarily

invalid (for example during simulation).

This status message is inactive by default.

Out of specification:

The measured value is unreliable because an instrument specification

was exceeded (e.g. electronics temperature).

This status message is inactive by default.

Maintenance required:
Due to external influences, the instrument function is limited. The

measurement is affected, but the measured value is still valid. Plan in

maintenance for the instrument because a failure is expected in the
near future (e.g. due to buildup).

This status message is inactive by default.

Failure

Code Cause Rectification DevSpec

Text message State in CMD 48
FO13 Sensor does not detect an echo | Check or correct installation and/ | Byte 5, Bit O of

no measured value
available

during operation
Antenna system dirty or defective

or parameter settings

Clean or exchange process com-
ponent or antenna

Byte0...5

FO17

Adjustment span
too small

Adjustment not within specifi-
cation

Change adjustment according
to the limit values (difference be-
tween min. and max. = 10 mm)

Byte 5, Bit 1 of
Byte0...5

F025

Error in the lineari-
zation table

Values are not continuously rising,
for example illogical value pairs

Check linearization table
Delete table/Create new

Byte 5, Bit 2 of
Byte0...5
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Code
Text message

Cause

Rectification

DevSpec

State in CMD 48

FO36

No operable soft-
ware

Failed or interrupted software up-
date

Repeat software update
Check electronics version
Exchanging the electronics
Send instrument for repair

Byte 5, Bit 3 of
Byte0...5

F040

Error in the elec-
tronics

Hardware defect

Exchanging the electronics
Send instrument for repair

Byte 5, Bit 4 of
Byte0...5

F080

General software
error

General software error

Disconnect operating voltage
briefly

Byte 5, Bit 5 of
Byte0...5

Communication
error

F105 The instrument is still in the Wait for the end of the switch-on | Byte 5, Bit 6 of
Determine meas- | SWitch-on phase, the measured phase Byte0...5
ured value value could not yet be determined | p;ration up to approx. 3 minutes

depending on the version and pa-

rameter settings
F113 EMC interference Remove EMC influences Byte 4, Bit 4 of

Byte0...5

F125

Impermissible elec-
tronics temperature

Temperature of the electronics in
the non-specified range

Check ambient temperature
Insulate electronics

Use instrument with higher tem-
perature range

Byte 5, Bit 7 of
Byte0...5

Error in the instru-
ment settings

False signal suppression faulty
Error when carrying out a reset

Carry out a reset

F260 Error in the calibration carried out | Exchanging the electronics Byte 4, Bit 0 of
Error in the cali- in the factory Send instrument for repair Byte0...5
bration Error in the EEPROM

F261 Error during setup Repeat setup Byte 4, Bit 1 of

Byte0...5

F264

Installation/Setup
error

Adjustment not within the vessel
height/measuring range

Max. measuring range of the in-
strument not sufficient

Check or correct installation and/
or parameter settings

Use an instrument with bigger
measuring range

Byte 4, Bit 2 of
Byte0...5

F265

Measurement func-
tion disturbed

Sensor no longer carries out a
measurement

Operating voltage too low

Check operating voltage
Carry out a reset

Disconnect operating voltage
briefly

Byte 4, Bit 3 of
Byte0...5

F267

No executable sen-
sor software

Sensor cannot start

Exchanging the electronics
Send instrument for repair

F268

False signal sup-
pression not valid

False signal suppression was
applied under other measuring
conditions

Create a new false signal sup-
pression

No false signal suppression avail-
able

Create a new false signal sup-
pression
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tion insecure

other echo pending)

Code Cause Rectification DevSpec

Text message State in CMD 48
F269 Measurement reliability of the Check or correct installation and/

Measurement func- | /€vel echo too low (change to an- | or parameter settings

Amplitude difference level echo
for false signal suppression too
low (change to another echo
pending)

Check or correct installation and/
or parameter settings

Amplitude difference level echo to
another echo too low (change to
another echo pending)

Check or correct installation and/
or parameter settings

Function check

Simulation active

Wait for the automatic end after

Code Cause Rectification DevSpec
Text message State in CMD 48
C700 A simulation is active Finish simulation "Simulation Active"

in "Standardized

60 mins. Status 0"
Out of specification
Code Cause Rectification DevSpec
Text message State in CMD 48
S600 Temperature of the processing Check ambient temperature Byte 23, Bit 0 of

Impermissible elec-
tronics temperature

electronics in the non-specified
section

Insulate electronics

Use instrument with higher tem-
perature range

Byte 14 ... 24

S601 Level echo in the close range not | Reduce level Byte 23, Bit 1 of
Overfilling available 100 % adjustment: Increase value | BYte 14 ... 24
Check mounting socket
Remove possible interfering sig-
nals in the close range
S603 Operating voltage below speci- Check electrical connection
Impermissible oper- | fiéd range If necessary, increase operating
ating voltage voltage
Maintenance
Code Cause Rectification DevSpec
Text message State in CMD 48
M500 The data could not be restored Repeat reset Byte 24, Bit 0 of

Error during the re-
set "delivery status"

during the reset to delivery status

Load XML file with sensor data in-
to the sensor

Byte 14 ... 24

M501

Error in the non-
active linearisation
table

Hardware error EEPROM

Exchanging the electronics
Send instrument for repair

Byte 24, Bit 1 of
Byte 14 ... 24
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Error at a device in-
terface

Exchanging the electronics
Send instrument for repair

Byte 14 ... 24

Code Cause Rectification DevSpec
Text message State in CMD 48
M504 Hardware defect Check connections Byte 24, Bit 4 of

M505
No echo available

Sensor does not detect an echo
during operation

Antenna dirty or defective

Clean the antenna

Use a more suitable antenna/
sensor

Remove possible false echoes

Optimize sensor position and ori-
entation

Byte 24, Bit 5 of
Byte 14 ... 24

M506

Installation/Setup
error

Error during setup

Check or correct installation and/
or parameter settings

Byte 24, Bit 6 of
Byte 14 ... 24

M507

Error in the instru-
ment settings

Error during setup
Error when carrying out a reset
False signal suppression faulty

Carry out reset and repeat setup

Byte 24, Bit 7 of
Byte 14 ... 24

14.4 Echo curve

14.4.1

Overview

Via the adjustment software PACTware with a PC the echo curve
of the connected sensor can be displayed under the menu item "

Diagnosis".

The echo curve enables a detailed assessment of the characteristics
of a level measurement with the LEVEL TRANSMITTER 8140.

The following chapters show the basic course of the echo curve and
describe the menu functions.

14.4.2

Echo curve presentation and description

The desired individual curves are displayed on the screen in the
"Echo curve" diagram. The toolbar above is used to control the pres-
entation and navigation.
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Fig. 53: Areas in the echo curve window
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Sensor reference plane (0 m)/Extended presentation area

Measuring range

Adjustment range

Safety area at the measuring range end
Vessel height

Focussing range

Echo curve

Detection curve

Distance and percentage value arrow
False signal suppression

Detected echo with initial and end point
Echo data of the selected echo

Echo curve of the setup

Useful echo history

Echo curve unfiltered
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Fig. 54: Areas in the echo curve window with presentation option "Extended presentation area"

Distance and percentage
value arrow

Echo curve

Detection curve

False signal suppression

Echo curve of the setup

High resolution

The distance arrow marks the level echo detected by the sensor. In
the case of an ideal echo (flat, well-reflecting medium surface), it
points to the centre of the echo.

— A "black" arrow means: The level echo is currently visible to the
sensor. A "white" arrow means: The level echo has disappeared from
the marked position.

The echo curve shown in red is the basis for echo detection. It shows
the course and amplitude of detected echoes.

— Considered echoes are marked in green.

The detection curve shown in black follows the echo curve. It deter-
mines the sensitivity threshold of the sensor and thus in which range
echoes are detected.

The false signal suppression shown in blue represents the false signal
profile stored in the sensor.

— Echoes with an amplitude below this curve are marked as false
signals.

A high-resolution echo curve stored by the user during setup.
— |t can be used to detect signal changes over the operating time.

The maximum number of scanning points available in the sensor is
displayed.

— The high-resolution display of the echo curve is necessary for a
meaningful assessment of the echo curve.

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART 103



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

14 Diagnosis, asset management and service b ur ke r t

Extended presentation The entire reading area considered by the sensor, including all securi-
area ties, is displayed.

— The extended presentation area must be selected for a meaningful
assessment of the echo curve.

Focussing range The focussing range is a measuring window that the radar sensor
places symmetrically around the distance of the currently measured
level echo.

- Only within the focussing range are changes (location, amplitude,
number of echoes) accepted for evaluating the current level.

Echo data of the selected Detected echoes within the measuring range are displayed by means
echo of a green line and two red dots for echo start and end.

- For each of these echoes, the echo data is determined.

Echo curve unfiltered The green curve corresponds to the echo curve, but without upstream
filter functions.

— The unfiltered echo curve is not influenced by the application
parameters.

Useful echo history The curve shown in purple shows the minimum level echo amplitude
depending on the distance with a resolution of 0.1 m.

14.4.3 Adjustment functions

Toolbar echo curve In the upper left section, date and time of the actually shown curve
are displayed. On the right, you can find the two toolbar symbols
described below:

Symbol Function Additional information
Hold curves: Freeze cur- Additional presentation of
rently displayed curves, the currently read curve
brighter presentation (changes in the curve are

thus immediately recog-
nisable)

Standard view: Exit

zoomed view, presentation
of the unzoomed area

Curve selection The adjustment element " Curve selection" at the right edge of the
window enables the following curve views:

Designation Additional information

Echo curve Clicking with left mouse button on echo pro-
vides indication of associated echo data

Detection curve

False signal suppression

Echo curve unfiltered Is only visible in the service login and

Useful echo history
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Designation

Additional information

Echo curve of the setup

Presentation options

The adjustment element " Presentation options" at the right edge of

the window enables the display of additional analysis aids:

Designation

Function

Additional information

High resolution

Loading and presenting the
curves with the maximum
number of measured val-
ue points

Extended presenta-
tion area

Presentation of addition-
al distance safety areas of
the sensor

Slightly slower updating of
the echo curve in the echo
curve window due to the
larger data volume

Focussing range

Measuring window that the
sensor places symmetrical-
ly around the level echo.

Show echo data

Tabular presentation of the
echo data in the lower area
of the window

14.4.4

Additional adjustment
options

Additional functions and information

A short click with the right mouse button in the echo curve opens a
pop-up menu with these adjustment options:

Designation

Function

Additional information

Zoom settings

Manual input of the desired
zoom range

Unzoom

Leaving the zoomed pres-
entation, presentation of
the unzoomed area

Load recording

Loading curves from a pre-
vious service record '®

Function only in offline
mode available

Print view

Printing the echo curve and
exporting it as a pdf file

Info

Display of information
about the device from
which the echo curves
were recorded

Pressing and holding the mouse buttons in the echo curve results in

further functions:

Designation

Function

Additional information

Right mouse button

Shifting

By shifting the mouse, the
displayed presentation ar-
ea is shifted as well.

® Note: The DTM version, the measuring principle and the device version of
the recordings must match the current DTM
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Designation Function Additional information
Left mouse button | Zoom Shifting the mouse sets the
zoom range.

The offline mode offers the possibility to display curves from the
echo curve memory. In this mode, a toolbar with additional symbols

appears:
Symbol Function
Stop
Replay

To the beginning of the recording

To the previous recording

To the next recording

To the end of the recording

o
4
44
44
Ad
dd

Load recording from device

.

£t

Additional information Below the echo curve, the detected echoes are listed in tabular form
echo data with additional information.
Designation Meaning Additional information
ID Ident number assigned by
the sensor to the detect-
ed echo
Location Distance from the sensor
reference plane to the echo
Amplitude Echo amplitude of the re-
spective echo in dB
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Reaction when malfunc-
tion occurs

Fault rectification

4 ... 20 mA signal

Designation Meaning Additional information
Width Width of the respective

echo
P-false signal False echo probability Measure for the compli-

ance of an echo with a
stored false signal curve

Measurement reli-

Usable amplitude of an

ability echoin dB

Mobility Indication of whether and |-100 %: Certainly not
how far the echo moves in | moved; +100 % certainly
a certain direction moved sufficiently

P-level echo Level echo probability Level echo probability is

the result of the echo as-
sessment in the sensor

14.5 Rectify faults

The operator of the system is responsible for taking suitable meas-

ures to rectify faults.

The first measures are:

e Evaluation of fault messages
e Checking the output signal

e Treatment of measurement errors

A smartphone/tablet with the adjustment app or a PC/notebook with
the software PACTware and the suitable DTM offer you further com-
prehensive diagnostic possibilities. In many cases, the causes can be
determined in this way and the faults eliminated.

Connect a multimeter in the suitable measuring range according to
the wiring plan. The following table describes possible errors in the
current signal and helps to eliminate them:

Error

Cause

Rectification

4 ... 20 mA signal not stable

Fluctuating measured value

Set damping

4 ... 20 mA signal missing

Electrical connection faulty

Check connection, correct, if necessary

Voltage supply missing

Check cables for breaks; repair if nec-
essary

Operating voltage too low, load resist-
ance too high

Check, adapt if necessary

Current signal greater than
22 mA, less than 3.6 mA

Sensor electronics defective

Replace device or send in for repair de-
pending on device version

Treatment of measure-
ment errors

The below tables show typical examples of application-related meas-
urement errors with liquids. The measurement errors are differentiated

according to the following:
e Constant level

e Filling

e Emptying
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The images in column " Error pattern" show the real level as a broken

line and the level displayed by the sensor as a continuous line.

Level

0

time

Fig. 55: Display of error images

1 Real level
2 Level displayed by the sensor

Note:

If the output level is constant, the cause could also be the fault setting

of the current output to " Hold value".

If the level is too low, the reason could be a line resistance that is too

high

Measurement error with constant level

Fault description

Cause

Rectification

Measured value
shows a too low or
too high level

3

ol time

Min./max. adjustment not correct

Adapt min./max. adjustment

Incorrect linearization curve

Adapt linearization curve

Installation in a bypass tube or standpipe,
hence running time error (small measure-
ment error close to 100 %/large error close
to0 °/o)

Check parameter "Application" with respect
to vessel form, adapt if necessary (bypass,
standpipe, diameter).

Measured value
jumps towards 0 %
(liquids only)

Level

——

ol time’

Multiple echo (vessel top, medium surface)
with amplitude higher than the level echo.

Check parameter "Application”, especially
vessel top, type of medium, dished bottom,
high dielectric constant, and adapt if nec-
essary.

Measured val-
ue jumps towards
100 %

Level

I I -

|

time

Due to the process, the amplitude of the lev-
el echo sinks

A false signal suppression was not car-
ried out

Carry out a false signal suppression

Amplitude or position of a false signal has
changed (e.g. condensation, buildup); false
signal suppression no longer matches ac-
tual conditions.

Determine the reason for the changed false
signals, carry out false signal suppression,
e.g. with condensation.
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Measurement error during filling

Fault description

Cause

Rectification

Measured value re-
mains unchanged
during filling

s

False signals in the close range too big or
level echo too small

Strong foam or vortex generation
Max. adjustment not correct

Eliminate false signals in the close range

Check measurement situation: Antenna
must protrude out of the nozzle, installations

Remove contamination on the antenna

In case of interferences due to installations
in the close range: Change polarisation di-
rection

Create a new false signal suppression
Adapt max. adjustment

Measured value re-
mains in the area of
the bottom during

filling

Echo from the tank bottom larger than the
level echo, for example, with products with
€, < 2.5 oil-based, solvents

Check parameters Medium, Vessel height
and Floor form, adapt if necessary

Measured value re-
mains momentarily
unchanged during
filling and then jumps
to the correct level

Turbulence on the medium surface, quick
filling

Check parameters, change if necessary,
e.g.in dosing vessel, reactor

Measured value
jumps towards 0 %
during filling

Amplitude of a multiple echo (vessel top
- medium surface) is larger than the lev-
el echo.

Check parameter "Application”, especially
vessel top, type of medium, dished bottom,
high dielectric constant, and adapt if nec-
essary.

The level echo cannot be distinguished from
the false signal at a false signal position
(jumps to multiple echo).

In case of interferences due to installations
in the close range: Change polarisation di-
rection

Chose a more suitable installation position

Transverse reflection from an extraction fun-
nel, amplitude of the transverse reflection
larger than the level echo

Direct sensor to the opposite funnel wall,
avoid crossing with the filling stream.

Measured value
fluctuates around

10 ... 20 % (only bulk
solids)

Various echoes from an uneven medium
surface, e.g. a material cone

Check parameter "Material Type" and
adapt, if necessary

Optimize installation position and sensor
orientation

Reflections from the medium surface via the
vessel wall (deflection)

Select a more suitable installation position,
optimize sensor orientation, e.g. with a swiv-
elling holder
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Fault description

Cause

Rectification

Measured val-
ue jumps towards
100 % during filling

Due to strong turbulence and foam genera-
tion during filling, the amplitude of the level

echo sinks. Measured value jumps to false

signal.

Carry out a false signal suppression

Measured value
jumps sporadically to
100 % during filling

Varying condensation or contamination on
the antenna.

Carry out a false signal suppression or
increase false signal suppression with con-
densation/contamination in the close range
by editing.

With bulk solids, use radar sensor with
purging air connection.

Measured value
jumps to = 100 % or
0 m distance

Level echo is no longer detected at close
range due to foam generation or interfer-
ence signals at close range.

Check measuring point: Antenna should
protrude out of the threaded mounting sock-
et, possible false echoes through flange
socket.

Remove contamination on the antenna
Use a sensor with a more suitable antenna

Measurement error during emptying

Fault description

Cause

Rectification

Measured value re-

mains unchanged in
the close range dur-
ing emptying

False signal larger than the level echo
Level echo too small

Eliminate false signal in the close range.
Check: Antenna must protrude from the
nozzle.

Remove contamination on the antenna

In case of interferences due to installations
in the close range: Change polarisation di-
rection

After eliminating the false signals, the false
signal suppression must be deleted. Carry
out a new false signal suppression.

Measured value
jumps towards 0 %
during emptying

Echo from the tank bottom larger than the
level echo, for example, with products with
€, < 2.5 oil-based, solvents

Check parameters Medium type, Vessel
height and Floor form, adapt if necessary

Measured value

jumps sporadically
towards 100 % dur-
ing emptying

Varying condensation or contamination on
the antenna

Carry out false signal suppression or in-
crease false signal suppression in the close
range by editing.

With bulk solids, use radar sensor with
purging air connection.
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10 ... 20 % (only bulk
solids)

Fault description Cause Rectification
Measured value Various echoes from an uneven medium Check parameter "Type of medium" and
fluctuates around surface, e.g. an extraction funnel adapt, if necessary.

Reflections from the medium surface via the | Optimize installation position and sensor
vessel wall (deflection) orientation.

Reaction after fault recti-

fication

o

Depending on the reason for the fault and the measures taken, the
steps described in chapter " Setup" must be carried out again or must
be checked for plausibility and completeness.

14.6 Exchanging the electronics module
If the electronics module is defective, it can be replaced by the user.

In Ex applications, only instruments and electronics modules with ap-
propriate Ex approval may be used.

If there is no electronics module available on site, the electronics
module can be ordered through the agency serving you. The electron-
ics modules are adapted to the respective sensor and differ in signal
output or voltage supply.

The new electronics module must be loaded with the default settings
of the sensor. These are the options:

e In the factory
e Oron site by the user

In both cases, the serial number of the sensor is needed. The serial
numbers are stated on the type label of the instrument, on the inside
of the housing as well as on the delivery note.

When loading on site, the order data must first be downloaded from
the Internet (see operating instructions " Electronics module").

Information:
All application-specific settings must be entered again. That's why you
have to carry out a fresh setup after exchanging the electronics.

If you saved the parameter settings during the first setup of the sen-
sor, you can transfer them to the replacement electronics module. A
fresh setup is then not necessary.

14.7 Software update

The following components are required to update the instrument
software:

e Instrument

Voltage supply

HART modem

PC with PACTware/DTM

[ J
[ J
[ J
e Current instrument software as file
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You can find the actual device software as well as detailed infor-
mation of the procedure in the download area on our homepage:
www.buerkert.com.

You can find information about the installation in the download file.

Caution:

Instruments with approvals can be bound to certain software versions.

Therefore make sure that the approval is still effective after a software
update is carried out.

You can find detailed information in the download area on our home-
page: www.buerkert.com.

14.8 How to proceed if a repair is necessary

On our homepage you will find detailed information on how to pro-
ceed in the event of a repair.

So that we can carry out the repair quickly and without queries, gen-
erate a instrument return form there with the data of your device.

You will need:

e The serial number of the instrument

e A short description of the problem

e Details of the medium

Print the generated instrument return form.
Clean the instrument and pack it damage-proof.

Send the printed instrument return form and possibly a safety data
sheet together with the device.

You will find the address for the return on the generated instrument
return form.
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15 Dismount

15.1 Dismounting steps

To remove the device, carry out the steps in chapters " Mounting" and
" Connecting to power suplly" in reverse.

Warning:

A When dismounting, pay attention to the process conditions in vessels
or pipelines. There is a risk of injury, e.g. due to high pressures or tem-
peratures as well as aggressive or toxic media. Avoid this by taking
appropriate protective measures.

15.2 Disposal

Pass the instrument on to a specialised recycling company and do not
H use the municipal collecting points.

Remove any batteries in advance, if they can be removed from the
device, and dispose of them separately.

If personal data is stored on the old device to be disposed of, delete it
before disposal.

If you have no way to dispose of the old instrument properly, please
contact us concerning return and disposal.
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16 Certificates, approvals and certifications

16.1 Radio licenses

Radar:
The device has been tested and approved in accordance with the cur-
rent edition of the applicable country-specific norms or standards.

The confirmations as well as regulations for use can be found in the
document " Information sheet Radio licenses" supplied or on our
homepage.

16.2 Approvals for Ex areas

Approved versions for use in hazardous areas are available orin
preparation for the device or the device series.

You can find the relevant documents on our homepage.

16.3 Approvals as overfill protection

Approved versions for use as part of an overfill protection system are
available or in preparation for the device or the device series.

The corresponding approvals can be found on our homepage.

16.4 Food and pharmaceutical certificates

Versions for use in the food and pharmaceutical industries are avail-
able or in preparation for the device or the device series.

The corresponding certificates can be found on our homepage.

16.5 Conformity

The device complies with the legal requirements of the applicable
country-specific directives or technical regulations. We confirm con-
formity with the corresponding labelling.

The corresponding conformity declarations can be found on our
homepage.

16.6 NAMUR recommendations

NAMUR is the automation technology user association in the process
industry in Germany. The published NAMUR recommendations are
accepted as the standard in field instrumentation.

The device fulfils the requirements of the following NAMUR recom-
mendations:

e NE 21 - Electromagnetic compatibility of equipment

e NE 43 - Signal level for fault information from measuring transduc-
ers

e NE 53 - Compatibility of field devices and display/adjustment
components

e NE 107 - Self-monitoring and diagnosis of field devices

For further information see www.namur.de.
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16.7 IT Security

The device is available as version with IT security acc. to IEC 62443-
4-2 or in preparation.

You can find the corresponding " IT security guidelines" as well as the
certification and the " Component Requirements" on our homepage.

16.8 Safety Integrity Level (SIL)

The device is available as a version with SIL qualification according to
IEC 61508 or is in preparation.

The corresponding certificate can be found on our homepage.

16.9 Material and test cerfificates

Comprehensive, accepted material and test certificates are configur-
able or in preparation for the device.

The corresponding documents are part of the order-specific scope of
delivery when ordering.
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17.1 Technical data
Note for approved instruments

The technical data in the respective safety instructions which are included in delivery are valid for
approved instruments (e.g. with Ex approval). These data can differ from the data listed herein, for
example regarding the process conditions or the voltage supply.

All approval documents can be downloaded from our homepage.

Materials and weights

Materials, wetted parts
Plastic horn antenna

— Adapter flange PP-GF30 black

— Seal, adapter flange FKM (SHS FPM 70C3 GLT), EPDM (COG AP310)

— Focussing lense PP

Thread 316L with integrated antenna system

— Process fitting 316L

— Antenna PEEK

— Seal, antenna system FKM (SHS FPM 70C3 GLT), FFKM (Kalrez 6230,
Kalrez 6375 , Perlast G75B) EPDM (A+P 70.10-02)

— Process seal thread DIN 3852-A Klingersil C-4400

Thread PVDF with integrated antenna system

— Process fitting with antenna (consist- PVDF
ing of one part)

— Process seal thread DIN 3852-A FKM
Flange with encapsulated antenna system
— Flange plating, antenna encapsulation PTFE, PFA

— Surface roughness R,<0.8um

Horn antenna

— Antenna horn 316L, 1.4848

— Impedance cone Ceramic (99.7 % ALO,)

— Seal up to +150 °C FKM (A+P 70.16-06), EPDM (A+P 70.10-02)
— Seal up to +250 °C FFKM (Kalrez 6375 , Perlast G75B)

— Seal up to +450 °C Graphite

Hygienic fitting

— Hygienic antenna encapsulation PEEK

— Surface roughness metallic adapter R, <0.76 um
— Additional process seal depending on FKM (PPE V70SW), FFKM (Kalrez 6230, Perlast G74S),

the hygienic fitting EPDM (Freudenberg 291)
Flange with lens antenna
— Process fitting 316L
— Antenna PEEK
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— Seal, antenna system

Rinsing air connection

— Flushing ring

— O-ring seal, purging air connection
— Reflux valve

— Sealing, reflux valve

Materials, non-wetted parts
Mounting parts

— Antenna cone, plastic horn antenna,
compression flange

— Mounting strap, fixing screws mount-
ing strap

— Fixing screws, adapter flange
Housing

— Cable gland, blind plug cable gland
— Sealing, cable gland

— Inspection window housing cover
— Ground terminal

Weights

— Instrument (depending on housing,
process fitting and antenna)

FKM (SHS FPM 70C3 GLT), FFKM (Kalrez 6375,
G75B), EPDM (COG AP302)

PP-GFK

FKM (SHS FPM 70C3 GLT), EPDM (COG AP310)
316Ti

FKM (SHS FPM 70C3 GLT), EPDM (COG AP310)

PBT-GF 30
316L

304

316L

PA, stainless steel, brass
NBR

Glass

316L

approx.2 ... 17.2 kg (4.409 ... 37.92 Ibs)

Torques

Max. torque, plastic horn antenna

— Mounting screws, mounting strap on
sensor housing

— Flange screws, compression flange
DN 80

— Terminal screws, adapter flange -
antenna

4 Nm (2.950 Ibf ft)
5 Nm (3.689 Ibf ft)

2.5 Nm (1.844 Iof ft)

— Flange screws, adapter flange DN 100 7 Nm (5.163 Ibf ft)
Max. torque, thread with integrated antenna system

- G%
- G1l%
— G1'2 (with PTFE threaded adapter)

30 Nm (22.13 Ibf ft)
200 Nm (147.5 Ibf ft)
5 Nm (3.688 Ibf ft)

Torque, flange with encapsulated antenna system

— Required torque of the flange screws 60 Nm (44.25 Ibf ft)

for standard flanges
— Recommended torque for tightening

the flange screws of standard flanges

Max. torque, hygienic fittings
— Flange screws DRD connection

60 ... 100 Nm (44.25 ... 73.76 Ibf ft)

20 Nm (14.75 Ibf ft)
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Max. torque, version flange with lens antenna

— Terminal screws for swivelling holder

Max. torque for NPT cable glands and
Conduit tubes

8 Nm (5.9 Ibf ft)
50 Nm (36.88 Ibf ft)

Input variable

Measured variable

The measured quantity is the distance between the end
of the sensor antenna and the medium surface. The
reference plane for the measurement and the usable

measuring range are dependent on the antenna system.

©)

1

—
@ @

@

1

Fig. 56: Data of the input variable

1 Reference plane (depending on the antenna system)

2  Measured variable, max. measuring range

3 Utilisable measuring range (depending on the antenna version)

Max. measuring range

120 m (393.7 ft)

Recommended measuring range, depending on the antenna version and size 1920

Antenna version Size Recommended measuring
range
up to

Plastic horn antenna DN 80 120 m (393.7 ft)

9 With good reflection conditions, larger measuring ranges are also possible.
200 The specified values correspond to the default values on delivery
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Antenna version Size Recommended measuring
range
up to
Thread with integrated antenna system G%, % NPT 10 m (32.81 ft)
Thread for hygienic adapter G1,1NPT 20 m (65.62 ft)
G1%, 172 NPT 30 m (98.42 ft)
Flange with encapsulated antenna system, hy- | > DN 25 20 m (65.62 ft)
gienic fittings > DN 50, 2" 30 m (98.42 ft)
> DN 80, 3" 120 m (393.7 ft)
Horn antenna 221 mm 10 m (32.81 ft)
@26 mm 20 m (65.62 ft)
240 mm
248 mm 30 m (98.42 ft)
275 mm
Flange with lens antenna > DN 80, 3" 120 m (393.71)
blocking distance 2"
- Modes 1,2, 4 0mm (0in)
— Mode 3 >250 mm (9.843 in)

Switch-on phase

Run-up time t (U, =24V DC)
Starting current for run-up time

<15s?
<3.6 mA

Output variable

Output signal

Range of the output signal

Signal resolution

Resolution, digital

Fault signal, current output (adjustable)
Max. output current

Starting current

Load

Damping (63 % of the input variable),
adjustable

4 ...20 mA/HART

3.8 ... 20.5 mA/HART (default setting)

0.3 nA

1 mm (0.039 in)

< 3.6 mA, 221 mA, last valid measured value
22 mA

< 3.6 mA; < 10 mA for 5 ms after switching on
See load resistance under Power supply
0...999s

HART output values according to HART 7.0 29

— PV (Primary Value)
— SV (Secondary Value)
— TV (Third Value)

21) Depending on the operating conditions

Lin. percent
Distance
Measurement reliability

) Reference conditions: U = 24 V DC, ambient temperature 20 °C (68 °F)

23 Default values can be assigned individually.
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— QV (Fourth Value) Electronics temperature
Fulfilled HART specification 7.6

Further information on Manufacturer ID, See website of FieldComm Group

Device ID, Device Revision

Deviation (according to DIN EN 60770-1)

Process reference conditions according to

DIN EN 61298-1

— Temperature +18 ... +30 °C (+64 ... +86 °F)
— Relative humidity 45 ...75%
— Air pressure 860 ... 1060 mbar/86 ... 106 kPa (12.5 ... 15.4 psig)

Installation reference conditions 24

— Min. distance to internal installations  >200 mm (7.874 in)

— Reflector
— False reflections

Flat plate reflector
Biggest false signal, 20 dB smaller than the useful signal

Deviation with liquids <1 mm (meas. distance > 0.25 m/0.8202 ft)
Non-repeatability 2 <1mm
Deviation with bulk solids The values depend to a great extent on the application.

Binding specifications are thus not possible.

[
|

10 mm (0.3937 in) +

1 mm (0.039 in)0 -+

|
|
l
-1 mm (- 0.039in)" +
|
|
|

0,25 m (0.8202 ft)
-10 mm (- 0.3937 in) -

o

Fig. 57: Deviation under reference conditions (example: thread with integrated antenna system, applies accord-

ingly to all versions) 29

1 Reference plane
2 Antenna edge
3 Recommended measuring range

Recommended min. distance for typical bulk solids applications 27

— Plastic horn antenna, flange with lens 250 mm (9.843 in)

antenna

— Thread with integrated antenna
system

24 In case of deviations from reference condition
can be compensated by the adjustment.
25 Already included in the meas. deviation

500 mm (19.69 in)

s, the offset due to installation can be up to + 4 mm. This offset

26) For operating mode 3 as well as with adjusted measuring range of more than 60 m: point 2 + 20 mm, from

0.25m+2mm

21 Depending of the reflective properties of the measured media.

120

LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART

92/0€¢-N3-9529¢01}



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

1026255-EN-230726

burkert

17 Supplement
blocking distance 150 mm (5.906 in)
Variables influencing measurement accuracy 2®
Specifications apply to the digital measured value
Temperature drift - Digital output <3 mm/10 K, max. 10 mm
— Additional deviation through electro-  None
magnetic interference
Specifications apply also to the current output
Temperature drift - Current output < 0.03 %/10 K or max. 0.3 % relating to the 16.7 mA
span
Deviation in the current output due to <15 A
digital/analogue conversion
Additional deviation through electromagnetic interference
— According to NAMUR NE 21 <80 pA
— According to EN 61326-3-1 <80 uA
— According to IACS E10 (shipbuilding) <80 pA
Characteristics and performance data
Measuring frequency W-band (80 GHz technology)
Measuring cycle time 29 approx. 200 ms
Step response time %9 <3s
Beam angle 3"
Version Larger antenna or process |Beam angle |Liquid Bulk solid
fitting
Plastic horn antenna DN 80 3° [ ]
Thread with integrated anten- | G3, % NPT 14° ([ -
na system G1,1NPT 10° ° -
G112, 1% NPT (+250 °C) 10° ° o}
G112, 172 NPT 7° [ 0]
(+150 °C/+200 °C)
G1%, 1%2 NPT (PVDF) 8° ° o}
Thread for hygienic adapter G1, 1 NPT 13° () -
G112, 172 NPT 8° ([ J 0]
Flange with encapsulated an- |> DN 25 10° () -
tenna system, hygienic fittings > DN 50, 2" 6° ° o
> DN 80, 3" 3° o 0]

28 Determination of the temperature drift acc. to the limit point method
) With operating voltage U, =24V DC

%0 Time span after a sudden distance change from 1 m to 5 m until the output signal reaches 90 % of the final

value for the first time (IEC 61298-2). Valid with operating voltage U, =24V DC
31 Qutside the specified beam angle, the energy level of the radar signal is 50% (-3 dB) less.
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Version Larger antenna or process |Beam angle |Liquid Bulk solid
fitting

Horn antenna @21 mm 11° [ 0]
226 mm 10° [ O
240 mm 7° [ 0]
248 mm 6° [ 0]
@75 mm 3° (] [ ]

Flange with lens antenna > DN 80, 3" 3° @) [

® Recommended, typical use

O Possible but not typical use

—  Unintended use

Emitted HF power (depending on the parameter setting) %2

— Average spectral transmission power -3 dBm/MHz EIRP

density

— Max. spectral transmission power +34 dBm/50 MHz EIRP
density

— Max. power density at a distance of < 3 uW/cm?
1m

Ambient conditions

Ambient, storage and transport tempera- -40 ... +80 °C (-40 ... +176 °F)
ture

Process conditions - Temperature

For the process conditions, please also note the specifications on the type label. The lowest value
(amount) always applies.

Version Antenna material Process seal Process temperature (measured on the
process fitting)

Plastic horn antenna | PP -40 ... +80°C (-40 ... +176 °F)

Thread with integrat- | PEEK FKM (SHS FPM -40 ... +150 °C (-40 ... +302 °F)

ed antenna system 70C3 GLT)

-40 ... +200 °C (-40 ... +392 °F)

316L
FFKM (Kalrez 6230) |-15 ... +150 °C (5 ... +302 °F)

-15 ... +250 °C (5 ... +482 °F)

FFKM (Kalrez 6375) [-20 ... +150 °C (-4 ... +302 °F)

-20 ... +250 °C (-4 ... +482 °F)

FFKM (Perlast G74S,|-15 ... +150 °C (5 ... +302 °F)

G75B) -15 ... 4250 °C (5 ... +482 °F)

EPDM (A+P 70.10-
02)

55 ... +150 °C (-67 ... +302 °F)

32) EIRP: Equivalent Isotropic Radiated Power
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Version

Antenna material

Process seal

Process temperature (measured on the
process fitting)

Thread with integrat- | PVDF FKM -40 ... +80 °C (-40 ... +176 °F)
ed antenna system
PVDF
Flange with encap- |PTFE, PTFE (8 mm) |PTFE -60 ... +150 °C (-76 ... +302 °F)
sulated antenna R R
oystem -196 ... +200 °C (-320.8 ... +392 °F)
PFA (8 mm) PFA -60 ... +150 °C (-76 ... +302 °F)
-60 ... +200 °C (76 ... +392 °F)
Hygienic fittings PEEK PTFE (with Clamp -40 ... +150 °C (-40 ... +302 °F)
Thread for hygienic connection)
adapter FFKM (FFKM Kalrez |-15 ... +150 °C (5 ... +302 °F)
6230)
FFKM (FFKM Perlast | -15 ... +150 °C (5 ... +302 °F)
G74S)
FKM (PPEV70SW) |-10... +150°C (-14 ... +302 °F)
EPDM (Freudenberg |-20 ... +150 °C (-4 ... +302 °F)
291)
Horn antenna Antenna horn: 316L, |FFKM (FFKM Kalrez |-20 ... +250 °C (-4 ... +482 °F)
impedance cone: 6375)
PTFE
FFKM (FFKM Perlast | -15 ... +250 °C (5 ... +482 °F)
G75B)
FKM (A+P 70.16-06) | -40 ... +150 °C (-40 ... +302 °F)
EPDM (A+P 70.10- |-55... +150 °C (-67 ... +302 °F)
02)
Horn antenna - High | Antenna horn: 316L, | Graphite -196 ... +450 °C (-321 ... +842 °F)
temperature impedance cone: ce-
ramic (99.7 % Al,O,)
Flange with lens an- |PEEK FKM (SHS FPM -40 ... +150 °C (-40 ... +302 °F)
tenna 70C3 GLT) -40 ... +200 °C (-40 ... +392 °F)
FFKM (Kalrez 6375) |-20 ... +150 °C (-4 ... +302 °F)
-20 ... +250°C (-4 ... +482 °F)
FFKM (Perlast -15 ... +150 °C (5 ... +302 °F)
G758) -15 ... 4250 °C (5 ... +482 °F)
EPDM (COG AP302) | -40 ... +150 °C (-40 ... +302 °F)

SIP process temperature (SIP = Sterilization in place)

Applies to steam-suitable device configuration, i.e. flange with encapsulated antenna system or

hygienic fitting.

Vapour stratification up to 2 h

+150 °C (+302 °F)
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Derating, ambient temperature

Plastic horn antenna

@

80 °C
[ (176 °F)

-1 o°c

(82°F) 80 °C

-40°C C
(104 °F) (176 °F)

-40°C |
(104 °F)

Fig. 58: Derating, ambient temperature, plastic horn antenna

1 Ambient temperature
2  Process temperature

Thread with integrated antenna system

@A

— 80°C/176°F

29°C/ 84,2°F
0°C/32°F
] ] ] ] ] ] ] ] ] ] ] ] ] ]

T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 =
40°C 50°C 80°C  100°C 130°C - 150°C ()
40°F T 122°F 176°F  212°F 266°F  302°F

— 40°C/-40°F

Y

Fig. 59: Derating, ambient temperature, thread with integrated antenna system up to +150 °C (+302 °F)

A Ambient temperature
B  Process temperature
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® |
80°C/ 176°F ‘
4 \
|
A4 |
|
49°C/120FF—————————————— ‘L ********************
T \
|
T |
|
T \
41 |
0°C/32°F ‘
— 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 e
B T T T T T T T T T T T T T T T T T T T T T T _
-40°C 50°C 80°C  100°C 150°C 200°C
-40°F + 122°F 176°F  212°F 302°F 392°F
-40°C / -40°F
Y

Fig. 60: Derating, ambient temperature, thread with integrated antenna system up to +200 °C (+392 °F)

A Ambient temperature
B  Process temperature

@ﬂ

80°C/176°F

36°C/968F +—————— — — — — — — — —

0°C/32°F
T T T
-40°C 50°C 80°C  100°C 150°C 200°C 250°C
40F T 122°F 176°F  212°F 302°F 392°F 482°F

-40°C / -40°F

Y

Fig. 61: Derating, ambient temperature, thread with integrated antenna system up to +250 °C (+482 °F)

A Ambient temperature
B Process temperature
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Flange with encapsulated antenna system

— 80°C/ 176°F

48°C /118,4°F

@A

—-40°C / -40°F

OI"C / 3|2°F
I I

@ Y

Y

Fig. 62: Derating, ambient temperature, flange with encapsulated antenna system up to +150 °C (+302 °F)

A Ambient temperature
B Process temperature

®

80°C/176°F

1

48°C/118,4°F

0|°C / 3|2°F
1 1

-40°C / -40°F

@V

)

|

Fig. 63: Derating ambient temperature, flange with encapsulated antenna system -60 ... +150 °C (-76 ... +302 °F)

A Ambient temperature
B Process temperature
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@A

80°C/176°F

I
\
\
4 \
[
[
\
[

38°C/1004F F——————————————hb——— =

|

|

|

\

|
0°C/32°F ‘
1 1 1 1 1 1 1 1 1 |
T T T T T T T T T T T
-40°C 50°C 80°
-40°F + 122°F 176°

A

-40°C / -40°F

Y

Fig. 64: Derating, ambient temperature, flange with encapsulated antenna system up to +200 °C (+392 °F)

A Ambient temperature
B  Process temperature

@ﬂ

—?2— 80°C/176°F

38°C/1004F F——————————————

\
\
\
!
\
) 0°C/32°F l
<——Z(IIIIIIIIIIIuIIIIIIIIIII —
-196°C -40°C 50°C 80°C  100°C 150°C 200°C
-320.8°F 40°F T 122°F 176°F

-40°C / -40°F

Y

Fig. 65: Derating ambient temperature, flange with encapsulated antenna system -196 ... +200 °C
(-320.8 ... +392 °F)

A Ambient temperature
B  Process temperature
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Flange with lens antenna

® |

— 80°C/ 176°F ‘

4 [

[

£ |

|

50°C/122F—————————————— +-———=

|

T |

|

T |

|

T |

4 [

0°C/32°F !
- ] ] ] ] ] ] ] ] | ] ] ] ] ] ] ] —
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o
-40°C 50°C 80°C  100°C 130°C  150°C ®

-40°F T 122°F 176°F  212°F 266°F  302°F
— -40°C/-40°F
Y

Fig. 66: Derating, ambient temperature, flange with lens antenna up to +150 °C (+302 °F)

A Ambient temperature
B  Process temperature

@ﬂ

80°C/176°F

49°C/120F +————— — — — — — — — — —

|
\
|
0°C/32°F ‘
— 1 1 1 1 1 |
T T T T T T T T T T T
-40°C 50°C 80°C  100°C 150°C 200°C
-40°F + 122°F 176°F  212°F 302°F 392°F

-40°C / -40°F

Y

Fig. 67: Derating, ambient temperature, flange with lens antenna up to +200 °C (+392 °F)

A Ambient temperature
B Process temperature
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@A

80°C/ 176°F

47°C/116,6°F

\

\

\

\

!

\
0°C/32°F !
— ] ] ] ] ] ] ] ] |
T 1 1 1 1 1 1 1 1 1 1
-40°C 50°C 80°
40F T 122°F 176°

-40°C / -40°F

Y

Fig. 68: Derating, ambient temperature, flange with lens antenna up to +250 °C (+482 °F)

A Ambient temperature
B  Process temperature

Hygienic fitting

@ﬂ

— 80°C/ 176°F

27°C/80,6°F + |

T \

1 |

0°C/32°F ‘
— 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 —
o T T T T T T T T T T T T T T T T T _
40°C 50°C 80°C  100°C 130°C  150C ()

40°F T 122°F 176°F  212°F 266°F  302°F
— -40°C/-40°F

Y

Fig. 69: Derating, ambient temperature, hygienic fitting up to +150 °C (+302 °F)

A Ambient temperature
B Process temperature
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Flange with horn antenna

® |

— 80°C/176°F :

1 \

|

41 |

|

4 \

\

T \

|

29°C/842°F Fm——— ————— — —— — — _—_——————— — ——

|

T \

41 |

0°C/32°F ‘
— 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 e—
o T T T T T T T T T T T T T T T T T _
40°C 50°C 80°C  100°C 130°C 150°C ()

40°F + 122°F 176°F  212°F 266°F  302°F
— _40°C/-40°F
Y

Fig. 70: Derating, ambient temperature, flange with horn antenna up to +150 °C (+302 °F)

A Ambient temperature
B  Process temperature

® |
80°C / 176°F :
1 |
|
4 |
|
49°C/1202°FF—————————————— |L ********************
—+ [
|
T |
|
T |
1 |
0°C/32°F ‘
— 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 o
T T T T T T T T T T T T T T T T T T T T T T
-40°C 50°C 80°C  100°C 150°C 200°C
40F T 122°F 176°F  212°F 302°F 392°F
-40°C / -40°F
|

Fig. 71: Derating, ambient temperature, flange with horn antenna up to +200 °C (+392 °F)

A Ambient temperature
B Process temperature
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® |
80°C/176°F -
1 !
\
4 \
\
4 \
!
36°C/96,8F +— ——————————— —— } 777777777777777777777777777777
T \
\
T \
4 \
0°C/32°F !
— ] ] ] ] ] ] | ] ] ] ] ] ] ] ] ] ] ] ] ] —
T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 =
-40°C 50°C 80°C  100°C 150°C 200°C 250C (B)
40F T 122°F 176°F  212°F 302°F 302°F 482°F
-40°C / -40°F
Y

Fig. 72: Derating, ambient temperature, flange with horn antenna up to +250 °C (+482 °F)

A Ambient temperature
B  Process temperature

Process conditions - Pressure

For the process conditions, please also note the specifications on the type label. The lowest value

(amount) always applies.

Process fitting

Version

Process pressure

Plastic horn antenna

Compression flange

-1 ... 2 bar (100 ... 200 kPa/-14.5 ... 29.00 psig)

(-320.8 ... +392 °F)

PN 64 (900 Ib)
Version

-196 ... +200 °C
(-320.8 ... +392 °F)

er

Thread for hygienic adapt-

Adapter flange -1...1bar(-100 ... 100 kPa/-14.5 ... 14.50 psig)
Thread with integrated an- | 316L -1...40bar (-100 ... 4000 kPa/-14.5 ... 580.2 psig)
tenna system PVDF -1...3bar (-100 ... 300 kPa/-14.5 ... 43.51 psig)
Flange with encapsulated |PN 6 -1...6bar (-100 ... 600 kPa/-14.5 ... 87.02 psig)
antenna system PN 16 (300 Ib) -1 ... 16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)

PN 40 (600 Ib)

PN 64 (900 Ib)

PN 40 (600 Ib)

Version

-196 ... +200 °C

-1 ...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
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Process fitting Version Process pressure

Horn antenna up to +150 °C (+302 °F -1...40bar (-100 ... 4000 kPa/-14.5 ... 580.2 psig)
up to +200 °C (+392 °F -1 ...64 bar (-100 ... 6400 kPa/-14.5 ... 928.2 psig)

up to +250 °C (+482 °F

( )
( )
( )
( )

up to +450 °C (+842 °F

-1 ... 160 bar (-100 ... 16000 kPa/-14.5 ... 2320 psig)

Flange with lens antenna

-1 ...3bar (-100 ... 300 kPa/-14.5 ... 43.51 psig)

Vessel pressure relating to the flange

nominal pressure stage

cording to DIN-EN-ASME-JIS-GOST"

see supplementary instructions manual " Flanges ac-

Hygienic adapter Version Process pressure
Clamp (DIN 32676, 1" 15" -1... 25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
IS0 2852) 2", 22", 3" -1...16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
312" 4" -1...10bar (-100 ... 1000 kPa/-14.5 ... 145.0 psig)
Collar socket (DIN 11851) | DN 32, DN 40, DN 50, -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
DN 65, DN 80, DN 100/4"
DN 125 -1...16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
Collar socket (DIN 11864- | DN 40, DN 50, DN 60, -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
1) DN 65, DN 76.1, DN 80
Threaded socket DN 50, DN 80 -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
(DIN 11864-1)
Grooved flange DN 50, DN 60.3 DN 76.1, |-1...16bar (-100... 1600 kPa/-14.5 ... 232.1 psig)
(DIN 11864-2) DN 80, DN 88.9
Collar flange (DIN 11864- |DN 40 -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
2) DN 50, DN 60.3, DN65, -1...16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
DN 76.1, DN 80, DN 88.9,
DN 100
Clamp liner (DIN 11864-3) | DN 32, DN 40, DN 50, -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
DN 60,3, DN 65
DN 76.1, DN 80, DN 88.9, |-1... 16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
DN 100
Grooved connection piece | DN 50 -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
(DIN 11864-3) .
DN 80 -1...16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
Varinline PN 25 Form F -1...25bar (-100 ... 2500 kPa/-14.5 ... 362.6 psig)
Form N -1...20bar (-100 ... 2000 kPa/-14.5 ... 290.0 psig)
DRD connection @ 65 mm -1... 16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)

SMS 1145

DN 38, DN 51, DN 76,
DN 101.6, DN 63.5

..6bar (-100 ... 600 kPa/-14.5 ... 87.0 psig)

NEUMO BioControl

DN 50PN 16

.. 16 bar (-100 ... 1600 kPa/-14.5 ... 232.1 psig)
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Mechanical environmental conditions

Vibration resistance 3%

Antenna version

Vibration resistance

Hygienic fitting

Plastic horn antenna 19
Thread with integrated antenna system 29
Flange with encapsulated antenna system

Flange with lens antenna

Thread for hygienic adapter G1

Thread for hygienic adapter G172 593

Shock resistance 3%

Antenna version

Shock resistance

Plastic horn antenna

5g/11 ms, 10 g/11 ms

Thread with integrated antenna system
Flange with encapsulated antenna system
Thread for hygienic adapter

Hygienic fitting

Horn antenna

Flange with lens antenna

10 g/11 ms, 30 g/6 ms, 50 g/2.3 ms
36)

Data on rinsing air connection

Recommended max. pressure with con-
tinuous rinsing

Max. permissible pressure
Air quality
Air volume, depending on pressure

1 bar (14.50 psig)

6 bar (87.02 psig)

Plastic horn antenna

Air volume

Pressure Without reflux valve With reflux valve
0.2 bar (2.9 psig) 3.3 m¥h -

0.4 bar (5.8 psig) 5 m¥h -

0.6 bar (8.7 psig) 6 m%h 1 m%h

0.8 bar (11.6 psig) - 2.1 m%h

1 bar (14.5 psig) - 3 m¥h

%) Tested according to IEC 60068-2-6 (5 ... 200 Hz)

34 For hygienic fittings with clamp connection, use suitable, stable tension clamps to ensure the vibration resist-

ance.
%) Tested according to IEC 60068-2-27

%) For hygienic fittings with clamp connection, use suitable, stable tension clamps to ensure the vibration resist-

ance.
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Plastic horn antenna Air volume

Pressure Without reflux valve With reflux valve
1.2 bar (17.4 psig) - 3.5mé%h

1.4 bar (20.3 psig) - 4.2 m3h

1.6 bar (23.2 psig) - 4.4 méh

1.8 bar (20.3 psig) - 4.8 m?h

2 bar (23.2 psig) - 5.1 m¥h

Flange with lens antenna Air volume

Pressure Without reflux valve With reflux valve
0.2 bar (2.9 psig) 1.7 m?h -

0.4 bar (5.8 psig) 2.5 m?h -

0.6 bar (8.7 psig) 2.9m%h 0.8 m¥h
0.8 bar (11.6 psig) 3.3 m?h 1.5 m?%h
1 bar (14.5 psig) 3.6 m¥h 2m¥h
1.2 bar (17.4 psig) 3.9m%h 2.3méh
1.4 bar (20.3 psig) 4 m¥h 2.7 m?h
1.6 bar (23.2 psig) 4.3 méh 3 m¥h
1.8 bar (20.3 psig) 4.5 m?h 3.5 m?h
2 bar (23.2 psig) 4.6 m3h 4 m¥h
Connection

— Thread G's

— Seal at flange with lens antenna

Reflux valve (optional)

— Material

— Thread

- Seal

— For connection

— Opening pressure

— Nominal pressure stage

Threaded plug of 316Ti

316Ti
Gls

FKM (SHS FPM 70C3 GLT), EPDM (COG AP310)

G's
0.5 bar (7.25 psig)
PN 250

Electromechanical data - version IP66/IP67 and IP66/IP68 (0.2 bar)

Options of the cable entry
— Cable entry

— Cable gland

— Blind plug

— Closing cap

M20 x 1.5; V2 NPT

M20 x 1.5; %2 NPT (cable @ see below table)

M20 x 1.5; %2 NPT
Y2 NPT
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Material ca- | Material seal Cable diameter
blegland  Jinsert 45..85mm |5..9mm |6..12mm |7..12mm |10...14mm
PA NBR - J v - J
Brass, nickel- | NBR J J J ) )
plated
Stainless NBR i J J i J
steel

Wire cross-section (spring-loaded terminals)

— Massive wire, stranded wire
— Stranded wire with end sleeve

0.2...2.5mm? (AWG 24 ... 14)
0.2...1.5mm? (AWG 24 ... 16)

Electromechanical data - version IP66/IP68 (1 bar)

Options of the cable entry

— Cable gland with integrated connec-

tion cable
— Cable entry
— Blind plug
Connection cable
— Wire cross-section
— Wire resistance
— Tensile strength
— Standard length
— Max. length

— Min. bending radius (at 25 °C/77 °F)

— Diameter
— Colour - Non-Ex version
— Colour - Ex-version

M20 x 1.5 (cable @5 ... 9 mm)

Y2 NPT
M20 x 1.5; 2 NPT

0.5 mm? (AWG 20)

< 0.036 O/m

<1200 N (270 Ibf)

5m (16.4 ft)

180 m (590.6 ft)

25 mm (0.984 in)
approx. 8 mm (0.315 in)
Black

Blue

Interface to the external display and adjustment unit

Data transmission
Connection cable

Digital (I*C-Bus)
Four-wire

Sensor version

Configuration, connection cable

Max. cable length

Shielded

4 ...20 mA/HART 50 m
Integrated clock

Date format Day.Month.Year
Time format 12 h/24 h

Time zone, factory setting
Max. rate deviation

CET
10.5 min/year
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Additional output parameter - Electronics temperature

Range -40 ... +85°C (-40 ... +185 °F)
Resolution <0.1K
Deviation +3K

Availability of the temperature values
— Indication Via the display and adjustment module
— Output Via the respective output signal

Voltage supply, sensor

Operating voltage U, 12...35VDC
Operating voltage U, with lighting 18...35VDC

switched on

Reverse voltage protection Integrated

Permissible residual ripple

—-for12V<U,<18V <0.7V_ (16 ... 400 Hz)
- for18V<U,<35V <1V, (16... 400 Hz)
Load resistor

— Calculation (Ug-U_)/0.022 A

— Example - U,=24V DC (24V-12V)/0.022 A=545Q
Electrical protective measures

Protection acc. to IEC 60529 IP66/1P68 (0.2 bar)/IP69
Protection acc.to NEMA Type 6P

Connection of the feeding power supply Networks of overvoltage category llI
unit

Altitude above sea level

— by default up to 2000 m (6562 ft)

— with connected overvoltage protection up to 5000 m (16404 ft)

Pollution degree (with fulfilled housing 4
protection)

Protection rating (IEC 61010-1) I

17.2 Radio astronomy stations

Certain restrictions on the use of LEVEL TRANSMITTER 8140 outside closed vessels result from
the radio license. You can find these restrictions in the accompanying document " Information sheet
Radio licenses". Some of these restrictions have to do radio astronomy stations. The following table
states the geographic positions of radio astronomy stations in Europe:

Country Name of the Station Geographic Latitude Geographic Longitude
Finland Metséhovi 60°13'04" N 24°23'37"E
France Plateau de Bure 44°38'01" N 05°54'26" E
Germany Effelsberg 50°31'32" N 06°53'00" E
Italy Sardinia 39°29'50" N 09°14'40" E
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Country Name of the Station Geographic Latitude Geographic Longitude
Spain Yebes 40°3127" N 03°05'22" W

Pico Veleta 37°03'58" N 03°23'34" W
Sweden Onsala 57°23'45" N 11°55’35" E

17.3 Dimensions
The drawings listed represent only a section of the possible process fittings.

Housing
~59 mm
(2.32")
2 80 mm
(315"
IRIL
E o
( oS

M20x1,5/ ‘E:]

72 NPT

Fig. 73: Housing dimensions, with integrated display and adjustment module the housing is 18 mm/0.71 in higher

LEVEL TRANSMITTER 8140, plastic horn antenna with compression flange

126 mm
(4.96")

/107 mm 2 21 mm

/ (4.21") \ (0.83")
|

10,5 mm
(0.41")

NN
N

@ 75 mm
(2.95")

2 115 mm
(4.53")

2 156 mm
(6.14")

2 200 mm
(7.87")

19 mm
(0.75")

Fig. 74: LEVEL TRANSMITTER 8140 with compression flange suitable for 3" 150 Ibs, DN 80 PN 16
1 Compression flange
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LEVEL TRANSMITTER 8140, plastic horn antenna with compression flange and purging air

connection

126 mm
(4.96")

107 mm 221 mm

(4.21") (0.83")
:I / \|| 2 /®
NN = - N - ﬂ

2 75 mm
(2.95")
2 156 mm
(6.14")
2 200 mm
(7.87")

(0.417)

10,5 mm

L\

14,7 mm/
(0.58l

(1.04")

26,5 mm
NN
NN

Fig. 75: LEVEL TRANSMITTER 8140 with compression flange and purging air connection suitable for 3" 150 Ibs,

DN 80 PN 16

1 Compression flange
2  Reflux valve
3 Rinsing air connection

LEVEL TRANSMITTER 8140, plastic horn antenna with adapter flange

€~
El~ €%
Eg 0|~ Ei~
<9 ol Elo
e @ w|Q
= ~e
~
IS
EIR
il L
NS

(3.86")

2 180 mm
(7.09")
2 220 mm
(8.66")

Fig. 76: LEVEL TRANSMITTER 8140 with adapter flange DN 100 PN 6

1 Adapter flange
2 Process seal
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LEVEL TRANSMITTER 8140, plastic horn antenna mit adapter flange und purging air
connection

gl ~
€ 2 2 £
Rle c~ E|~
e[ E® 7 L o
ce ]e - 2
g N
2 75 mm
(2.95")
2 98 mm
(3.86")
2 180 mm
(7.09")
2 220 mm
(8.66")

Fig. 77: LEVEL TRANSMITTER 8140, adapter flange and purging air connection DN 100 PN 6

1 Rinsing air connection
2  Reflux valve
3 Adapter flange
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LEVEL TRANSMITTER 8140, plastic horn antenna with mounting strap

125 mm
2.5 mm (4.92")
(0.10")
| | I }‘
| | I 1
‘ ‘ I 1
| | i |
| | 1 |
| | I 1
| | I 1
| | I 1
| ‘ I 1
| | 1 |
| | I 1
| | I 1
\ | i }
f ) £l
€%
ol
[s]pm
[~
E?
[e)]
©
Rle
= =
fffff -
[
0®0
§ ,,,,, g
777777 ~
gl
~  E3
o~ e D |5
w5 =2
(d M ®
= = =— =
2 75 mm £~
EE 9 mm (2.95") E'g
N ?;- (0.35%) @ 107 mm Ne
= 4.21"
2 115 mm
(4.53")
g gl
Te)
e
0| ~—
q
e =
£® 12 mm
IS (0.47")

Fig. 78: LEVEL TRANSMITTER 8140, plastic horn antenna, mounting strap in 170 or 300 mm length
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LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +80 °C (+176 °F)

SW 50 mm

El~ (1.97"
Elom
ITe) ™
<2
e G112

E|8

S
2 39,3 mm

(1.55")
XE

84,5 mm
(3.33")

54 mm
(2.13")

2 39,3 mm

(1.55")

(1.97"

112 NPT

Fig. 79: LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +80 °C (+176 °F)

XE G1% (DIN 3852-A) PVDF
X! 1%NPT (ASME B1.20.1) PVDF
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LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +150 °C (+302 °F)

Y

a

| | I | I |
el SW 36 mm el SW 36 mm
ER 10 EQ 13 4 Elo SW 41 mm
o ' ' G¥% oY % NPT 3 161"
= S8 LI ven
G 1
£ o 2 24 mm gl 2 24 mm
E|R (0.94") £ (0.94") —]
Qe Qle Eo
XF XJ <3 XG
S|
N
- q 1
| | | | | |
365 SWatmm | SW55mm | SW 55 mm
oo [T l:j/ (161 Efg — A — 2.17")
1NPT  S|s [ q S|o [ q
L — — | [ — — |
G1Y% 1% NPT
E|l~ ’ /
43
T XK
£~ £/~
1S o @ 42,5 mm € s 2 42,5 mm
< " < "
Ie (1.67") I (1.67")
[sp] ™
XA XB

Fig. 80: LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +150 °C (+302 °F)

XF G% (DIN 3852-A)
XJ % NPT (ASME B1.20.1)
XG G1 (DIN 3852-A)

XK 1 NPT (ASME B1.20.1)
XA G17 (DIN 3852-A)

XB 1% NPT (ASME B1.20.1)
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LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +200 °C
(+392 °F)/+250 °C (+482 °F)

| >0 Nin
| | | | y
El—~ €~
£ £ El~
guvv_ E|© €l
AN Ol 0|2
—|~ SW36mm T SW 36 mm Qs
T T (1429 T T (1.42") - SW 41 mm
| | | J 3/NPT (161")
. —G% 4
*! I/61
gl @ 24 mm Il | ]
El5 (0.94") ER XJ B
=) XF Qe £y XG
Qe
x| > Ninl
| | | | 1
g:\
N
Q< El> Elo
-~ SW41mm E/Q Elg
" <t| = <t | =
(161" B = swssmm 2€ (——— SW55mm
1 NPT 217" (217
y o I e ao LI
L ] L ]
= G 1% 1% NPT
E;g XK | “iﬁ ”
Qle
E o 2 42,5 mm E S 2 42,5 mm
<| " e} ] "
NaNg XA (1.67") 2 xs (1.67")
™ o

Fig. 81: LEVEL TRANSMITTER 8140, thread with integrated antenna system up to +200 °C (+392 °F)/+250 °C
(+482 °F)

1 With version up to +250 °C (+482 °F): 125 mm (4.92")
XF G3% (DIN 3852-A)

XJ % NPT (ASME B1.20.1)

XG G1 (DIN 3852-A)

XK 1 NPT (ASME B1.20.1)

XA G1% (DIN 3852-A)

XB 1% NPT (ASME B1.20.1)
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LEVEL TRANSMITTER 8140, flange with horn antenna up to +150 °C (+302 °F)/+200 °C

(+392 °F)/+250 °C (+482 °F)

il

©)

67 mm
(2.64")

% ,

mm

X

inch

y

il

119,5 mm (4.70")

X

% 25 221 v | 098" | £0.83"
1" 40 026 1 | 157 | e1.02"
1%" | 180 240 1%" | 7.09" | o1.58"
2 | 213 248 2" | 839" | 21.89"
3" | 335 75 3" | 13.19" | 22.95"

Fig. 82: LEVEL TRANSMITTER 8140, flange with horn antenna up to +150 °C (+302 °F)/+250 °C (+482 °F)

1 Version up to +150 °C (+302 °F)

2 Version up to +200 °C (+392 °F) and version up to +250 °C (+482 °F)
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LEVEL TRANSMITTER 8140, thread with horn antenna 450 °C version

31,2 mm (1.23")

I

mm y X
1%" 154 240
2" 186 248
3" 308 75
inch y X
1" | 6.04" | 21.58"
2" | 7.33" | 21.89"
3" | 12.13" | 22.95"

Fig. 83: LEVEL TRANSMITTER 8140, thread with horn antenna 450 °C version
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LEVEL TRANSMITTER 8140, flange with horn antenna 450 °C version

miliiim

I 1
o
o
S
€
€
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[s2]
~
i %
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1%"| 100 240
2" 120 248 >
3" 216 @75
inch y X
1%"| 3.94" | @ 1.58"
2" | 4.72" | @ 1.89"
3" | 8.50" | @2.95"

Fig. 84: LEVEL TRANSMITTER 8140, flange with horn antenna 450 °C version
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LEVEL TRANSMITTER 8140, flange with encapsulated antenna system
(il miliim
Qe €3
8l ~ Elo

- €% &3

€5 e »>=

E|® ~ )

IS 2

Elo =3

El=

~le

(2.66")

Fig. 85: LEVEL TRANSMITTER 8140, encapsulated antenna system DN 25 PN 40

1 Version up to +150 °C (+302 °F)
2  Version up to +200 °C (+392 °F)

@ — @
£ e
S guo)

32 mm

(1.25"

(2.95")
2138 mm

4 mm/8 mm
(0.16"/0.32")

32 mm
(1.25")

181 mm
(7.13")

(5.43")

Fig. 86: LEVEL TRANSMITTER 8140, encapsulated antenna system DN 80 PN 40

1 Version up to +150 °C (+302 °F)
2  Version up to +200 °C (+392 °F)
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LEVEL TRANSMITTER 8140, thread for hygienic adapter

I
el SW 36 mm
= o o
G| G1 el
| | Ela
o
S«
E = 2 29,5 mm
ol (1.16")
AN|—
XM £l
g[® 2 44,5 mm
sle (1.75")
X0

Fig. 87: LEVEL TRANSMITTER 8140, thread for hygienic adapter

XM G1 (ISO 228-1) for hygienic adapter sealing with O-ring
XO G1¥ (ISO 228-1) for hygienic adapter sealing with O-ring

148 LEVEL TRANSMITTER 8140 * Two-wire 4 ... 20 mA/HART

92/0€¢-N3-9529¢01}



MAN 1000602417 EN Version: A Status: RL (released | freigegeben) printed: 31.03.2025

1026255-EN-230726

burkert

LEVEL TRANSMITTER 8140, hygienic fitting 1
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Fig. 88: LEVEL TRANSMITTER 8140, hygienic fitting

CA Clamp 2" (DIN 32676, ISO 2852)

RA Slotted nut DN 50 (DIN 11851)
DC Collar socket DN 50 Form A for tube 53 x 1.5 (DIN 11864-1)
LF Threaded socket DN 50 Form A for tube 53 x 1.5 (DIN 11864-1)

Ll

Grooved flange DN 50 Form A for tube 53 x 1.5 (DIN 11864-2)

LC Collar flange DN 50 Form A for tube 53 x 1.5 (DIN 11864-2)
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LEVEL TRANSMITTER 8140, hygienic fitting 2
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Fig. 89: LEVEL TRANSMITTER 8140, hygienic fitting

VA For Varinline Form F (1") D = 50 mm

MA SMS 1145 DN 51

Q1 DRD connection o 65 mm

SA SMS DN 51

QB For Neumo Biocontrol D50

LA Hygienic connection with compression nut F40
LB Hyagienic fitting with tension flange DN 32
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LEVEL TRANSMITTER 8140, flange with lens antenna
Elo @ £l
0|3 G 1/8" x 8mm £%
== RN £~
] El
Je
2 98 mm A
(3.86")

Fig. 90: LEVEL TRANSMITTER 8140, flange with lens antenna (flange thickness acc. to drawing, flange dimen-

sions acc. to DIN, ASME, JIS)

1 Version up to +150 °C (+302 °F)
2  Version up to +250 °C (+482 °F)

LEVEL TRANSMITTER 8140, flange with lens antenna and purging air connection

=

43 mm

(1.69")
35 mm

(1.38")

I
IS gg @ @ @ 43 mm
‘E N | (1.69")
o
[ N ES 35 mm
g4> 1 %) £l 3 g (1.38")
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© SE SN
| £~
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Fig. 91: LEVEL TRANSMITTER 8140, flange with lens antenna and purging air connection
1 Version up to +150 °C (+302 °F)
2  Version up to +250 °C (+482 °F)
3 Blind plug
4 90° angle joint
5 Reflux valve
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LEVEL TRANSMITTER 8140, flange with lens antenna and swivelling holder

max. 10°

Fig. 92: LEVEL TRANSMITTER 8140, flange with lens antenna and swivelling holder

1 Version up to +150 °C (+302 °F)
2  Version up to +250 °C (+482 °F)

LEVEL TRANSMITTER 8140, flange with lens antenna, swivelling holder and purging air
connection

Fig. 93: LEVEL TRANSMITTER 8140, flange with lens antenna, swivelling holder and purging air connection

Version up to +150 °C (+302 °F)
Version up to +250 °C (+482 °F)
Blind plug

90° angle joint

Reflux valve

[S I NIV \V RN
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17.4 Licensing information for open source software

Open source software components are also used in this device. A documentation of these compo-
nents with the respective license type, the associated license texts, copyright notes and disclaimers
can be found on our homepage.

17.5 Trademark

All the brands as well as trade and company names used are property of their lawful proprietor/
originator.
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