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Walter Pepperl and Ludwig Fuchs lay the foundation of Pepperl+Fuchs:
The opening of a radio repair shop

Manufacture of transformers

Development and production of the first inductive proximity switch
The first foreign subsidiary is formed in England

Pepperl+Fuchs commences production in Singapore

Michael Fuchs and Claus Michael take over the management of the
company and Pepperl+Fuchs becomes a limited liability company

Split into Factory Automation and Process Automation divisions, new product
group level control through a company acquisition

The purchase of another company establishes the encoder business

New production facilities open at Veszprem/Hungary

Expansion of the Factory Automation activities with the purchase of Visolux
GmbH and the Microswitch and Photoswitch interests from Honeywell;

at the same time the Process Automation sector is expanded by the takeover
of ELCON

Start of manufacture at Bintan/Indonesia

Takeover of the purge and pressurization systems from Bebco Industries EPS
in the USA

New Data Matrix Code product range obtained through the acquisition
of Omnitron AG and the Position Encoding System, also due to an
acquisition

Expansion of the Systems & Solutions business area within the Process
Automation division aided by the acquisition of EXTEC

Pepperl+Fuchs acquires Intrinsic Safety Instrumentation business
from Cooper Crouse-Hinds GmbH

Pepperl+Fuchs will continue this policy of growth.



FACTORY AUTOMATION DIVISION

One company, two divisions

PRODUCT AREAS FACTORY AUTOMATION

M Binary and analog sensors
in various technologies
B Inductive and
capacitive sensors
B Magnetic sensors
B Ultrasonic sensors
B Photoelectric sensors

M Vision sensors
BRANCHES FACTORY AUTOMATION

M Incremental and absolute
value rotary encoders

B Counters and secondary
switching devices

I RFID Identification systems

B Data Matrix Identification systems

B AS-Interface

B WCS

B Machine & Plant Engineering
M Print, Paper and Finishing

B Material Handling

B Packaging Industry

B Automotive Industry

M Doors, Gates and Elevators
B Chemical Apparatus

B Commercial vehicles

B Textile Machines




PROCESS AUTOMATION DIVISION

PRODUCT AREAS PROCESS AUTOMATION

B Signal conditioners

M Intrinsically safe
interface components

B Remote process interface

M Intrinsically safe fieldbus
solutions

M Level control sensors

B Operating systems for
hazardous areas

M Purge/Pressurization
enclosure systems

B Process measuring and control
systems engineering at the
interface level

M Ex-protection training

BRANCHES PROCESS AUTOMATION

B Chemical Industry,
Pharmaceutics

M Oil, Gas and Petrochemical
Industry

B Industrial and communal
waste water technology

M Energy Production

B Engineering consultant
for Process Automation
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WE ARE RIGHT THERE — WHERE OUR

CUSTOMERS ARE...

The three centers of excellence are the focal points of the global
presence of Pepperl+Fuchs

Mannheim

Mannheim is the traditional headquarters of Pepperl+Fuchs
and the center of excellence focusing on engineering. More
than 600 specialists support the activities of this principal
Pepperl+Fuchs location.

Twinsburg

Since 1983, Twinsburg/Ohio has been the headquarters
for the American market. 200 employees on site deve-
lop specific solutions for the American customers of
Pepperl+Fuchs.

Singapore

More than 550 employees are engaged in the Singapore center
of excellence of Pepperl+Fuchs. Since 1979, all activities associ-
ated with the Asiatic economic area have been controlled from
Singapore. This region is becoming of increasing importance due
to the growth market in China.

We create markets

The global presence of Pepperl+Fuchs:

¢ Technology centers with their own development groups in Berlin, Tuttlingen and
Sulbiate/ltaly offer customers specific solutions. Furthermore the locations operate
highly flexible production in small batch sizes.

e The production facilities in Hungary and Indonesia are equipped for series
production in large quantities.

* The worldwide sales network guarantees that we are close to our customers and
enforces Pepperl+Fuchs to react swiftly and competently to customer require-
ments. You are in need of contact addresses of our sales partners?

Please try the internet at www.pepperl-fuchs.com/company/presence.

I3 PEPPERL+FUCHS
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Overview of all level measuring methods

Limit value detection
Measuring principle

Float switch

Vibration

Conductive

Capacitive

Magnet-operated
immersion probe

Application
Standard

Ex-area zone 1

Float switch
combination

Standard

WHG

Ex-area zone 0
WHG

Ex-area zone 2
WHG

Ex-area zone 20

Standard
WHG

Ex-area zone 1 + 2

Standard
Ex-area zone 20

Standard

Ex-area zone 0

Subject to reasonable modifications due to technical advances.

Design/type

Initiator

Micro switch

Hg change-over contact
Initiator

LVL-A*

LVL-AH

LVL-B*

LVL-S1

LVL-T1

LVL-M*

LVL-M*H

LVL-M2C

LVL-A*

LVL-T1

EEx ia LVL-M*

EEx d LVL-M*H
LVL-M2C

EEx nA LVL-M*

EEx nC LVL-M*H
LVL-M2C

LVL-B*

LKL-P

Compact version

Device with extension

Plastic

Stainless steel
Stainless steel
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Continuous level measurement

Measuring principle

Magnet-operated
immersion probe

Hydrostatic

Ultrasonic

Guided
microwave

Application

Standard

Ex-area zone 0

Standard

Ex-area zone 0
Ex-area zone 1 + 2
Ex-area zone 21 + 22

Standard

Ex-area zone O + 1
Ex-area zone 2
Ex-area zone 21 + 22

Standard

WHG

WHG

Ex-area zone 0 + 1
Ex-area zone 22
Ex-area zone 21 + 22

Subject to reasonable modifications due to technical advances.

Overview of all level measuring methods

Design/type

Plastic

Stainless steel

Stainless steel

LHC-M**
PPC-M**

Level probe
LHC-M40

PPC-M**

LUC4
LUC-M**
LUC-M**

LTC

LTC
LTC

LTC
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4 steps to a suitable level measuring method

Find the suitable measuring method for your application in 4 steps:

1. step Measuring task

2. step Measuring principle
3. step Range of applications
4. step System construction

1. Measuring task

Limit value detection

Limit value switches signal whether the medium being
monitored has reached, risen above, or fallen below, a set
level (VDI/VDE Directive 3519) based on its installation
height.

Examples: overflow/dry-run protection,
minimum-maximum control
overspill protection

Continuous level measurement

Measuring sensors detect the current fill level. This is done by
determining the distance from the surface of the medium to
the preset reference level. Continuous level measurement
allows usage evaluation, loss control, and above all, precise
process control (VDI/VDE Directive 3519).

Subject to reasonable modifications due to technical advances.

Maximum

Minimum

100 %

Measuring range

Fill level

0%

Reference level

Copyright Pepperl+Fuchs, Printed in Germany
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2. Measuring principle

Limit value detection

4 steps to a suitable level measuring method

Float switch
Float switches are used for simple limit The float switch is secured by means of its cable fastener at
value detection in liquids. Due to the a level suitable for the given application. The switching
higher density of the liquid, the float process is triggered by the rocking movements of the sensor.
switch floats on the liquid surface. Initiators and micro switches are used as switching elements.

Vibration
The piezoelectrically activated vibration The function is independent of fluctuations in the physical
of a vibrating fork is damped when the properties of the medium.
fork comes into contact with the

<(l J)> medium.

Using this change, an electronic system
determines the switching signal.

Conductive

The conductivity of the liquid medium
may vary within a wide range. Once the
liquid reaches the fill limit determined
from the installation height of the
electrode, the medium closes the DC-
free alternating current circuit between
the two electrodes (or between the
container wall and an electrode).

=0

A switching signal is produced from the sudden increase in
current consumption.

Combustible liquids such as fuels, oils and solvents are non-
conductive and cannot be measured by this measuring
principle. Acids, lyes and solutions containing water are
conductive and are detected very well.

Aggressive liquids can be detected without problems using
probes made from highly-resistant materials.

Capacitive

An insulated metal probe mounted in a
metal container forms a capacitor
together with the metal wall whose
capacitance continually increases as
the medium level increases.

1
T

Hence, for capacitive measurements a medium with a
constant permittivity is required.

The simple and robust construction (as rod or rope sensor)
allows level measurement of liquids, granular solids,
conductive and non-conductive media.

Magnet-operated immersion probe

Magnet-operated immersion probes are
used in clean liquids, such as e. g.
solvents or oils. The float, guided by a
probe tube, floats on the liquid surface.

Subject to reasonable modifications due to technical advances.

By means of its magnetic field, the ring magnet built into the
float activates the reed contacts installed in the guide pipe.
These are switched when the float is located in the
appropriate position.

The reed contacts are designed as normally closed, normally
open or change-over contact switches. The measurement is
independent of the electrical properties of the liquid, as well
as the pressure, temperature and density.

Copyright Pepperl+Fuchs, Printed in Germany
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4 steps to a suitable level measuring method

Continuous level measurement

Magnet-operated immersion probe

A float moves along a vertical guide
tube.

The permanent magnet fixed in the float
switches the contacts of a reed contact
resistor chain. This resistor chain acts
as a voltage divider and provides the
voltage values corresponding to the
medium level.

The resolution is dependent on the number of contacts used.

The measurement is independent of the electrical properties
of the filling material, as well as the pressure, temperature
and density.

Hydrostatic

=P

The pressure in a liquid increases with
increased filling height. This hydrostatic
pressure is transmitted to the
measuring cell via a stainless steel
diaphragm.

N

Foam, build-up, fluctuating electrical properties of the liquid
and the container design do not affect the measurement
values.

Ultrasonic
The level height is calculated from the
time it takes for ultrasonic pulses to
travel from the sensor to the surface of
the medium and back.
=

Chemical and physical properties of the medium do not
influence the measurement result. Therefore, aggressive and
abrasive, viscous and adhesive media can be measured
without problems.

Guided microwave
The system is based on the reflection of

| | an electromagnetic pulse that is

directed on a sensor rod/cable and
F reflected by filling material. The
electronics integrated into the sensor
determines the filling state from the
- echo time of the pulse and shows this in

the display.

Subject to reasonable modifications due to technical advances.

The electromagnetic pulse is sent out, reflected on the filling
material and received again. The echo time of the pulse is
proportional to the distance from the surface of the medium.

The measurement procedure and the accuracy of the
measurement depend significantly on pressure, temperature,
vapour, dust, foam, viscosity, conductivity and pH value.

Copyright Pepperl+Fuchs, Printed in Germany
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4 steps to a suitable level measuring method

3. Range of applications

In addition to pressure and process temperature, properties Ex-area:
of the medium such as "water contamination" or
"flammability”, determine which standards, laws and Zone O: In this most dangerous zone, only devices
ordinances are to be applied. are allowed that have been certified and
The degree of danger, and thus the expenditure for protective posses a certificate of conformity or test
measures, increases from simple measuring systems for non- certificate from the German Federal Physical
water-contaminating and non-flammable media up to and Technical Institute (Physikalisch-
expensive devices for water-contaminating, flammable Technische-Bundesanstalt Braunschweig
media. PTB).
Zone 1, 2: In Germany, many standard devices can be
Classification are as follows: used in these zones, if their power supplies
and evaluation units are intrinsically safe

Standard: These are devices and systems which do not according to DIN EN 50020.

require special arrangements. For this, the supplied electrical energy must

remain below the ignition power of the

WHG: The German Water Resources Law explosion group IIA, 1B, IIC.

(Wasserhaushaltsgesetz WHG) requires

design approval or a mark of conformity ATEX: If devices have been approved in

when using protective devices for systems accordance with Regulation 94/9/EC

which store water-contaminating media. (ATEX), then Device Category 1 refers to

According to the system ordinances (VAwS), use in zones 0 or 20.

overspill prevention systems require a
general design approval given by the
German Institute for Structural Engineering
(Deutsches Institut fur Bautechnik DIBt).
For systems based on Commercial
Regulation § 24, see notes on Ex zone 0.

For further information about intrinsic safety please refer to
the manual "Explosion protection".

4. System construction for limit value detection and continuous level measurement

The system construction is the complete measuring system A detailed description of the possible system constructions
consisting of the selected measuring sensor (level detector) appear on the data sheets of the individual level measuring
and the required signal conditioning components. devices.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Questionnaire level control

Information for the selection of suitable level sensors
for limit value detection or continuous level measurement

Company: Responsible person:
Department:
Tel.-No.:
Fax-No.:

Plant, operation, key words:

Type of control limit value detection continuous level measurement
O maximum O continuous measurement
O minimum O continuous measurement with
O linked switching points as limit value detection

min-max-control

Do you need devices in O vyes, Ex-area zone: temp.-class:
explosion proof version? O no
Do you need certified O in acc. with WHG for non flammable liquids
overspill preventions? O no
Which measuring principle limit value detection continuous level measurement
would you prefer? O float switches O hydrostatic
O vibration O magnet-operated immersion probe
O conductive O ultrasonic
O capacitive O guided microwave
O magnet-operated immersion probe
Vessel shape: material:
connection piece for the probe: level:
coating of the inside walls: height of level limit:
Explanations for the vessel type:
Operating pressure in the vessel: max.: bar min.: bar
Operating temperature in the vessel: max.: °C min.: °C
Medium name: O liquid O solid (bulk material)
O flammable O density:
O non-flammable O bulk material:
O adhesive O concentration:
O coating O viscosity:
Conductive medium? O yes O no conductance:
If known, dielectric constant:
Which of the following materials O stainless steel 1.4571 O PP
are resistant against the medium? O Hastelloy B/C O PTFE
O titanium
O tantalum
Which supply voltage O VAC O vDC
is available:
Type of signal conditioning O standard casing
O eurocard

Please insert a sketch of the vessel including the switching points and the connection piece of the probe.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Level control sensors

Contents Page

Limit value detection

Float switChes. . . ... 16
Vibration limit switches . . . . ... ... . 36
Conductive limit switches . ... ... .. . . 106
Capacitive limit switches. . . . ... ... 120
Magnet-operated immersion probes . ........ .. .. ... 130

Continuous level measurement

Magnet-operated immersion probes. . .. ... ... 140

Hydrostatic pressure sensors/process pressure transmitters .. ................. 148

UIRrasoniC level SEBNSOIS . . .. ot i e e e e e e e e 184

GUIdEd MICIOWAVE . . . ot ot et e e e e e e e e e e e e e e e 200
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Float switches

Vibration
limit switches

Continuous Limit value Capacitive Conductive
immersion probes limit switches

immersion probes

Hydrostatic
pressure sensors

limit switches

Type code of float switches

The figure below shows the used characters and numbers of the float switches type code.

Not all characters and numbers can be combined. The possible combinations are shown on the according data sheets of the
float switches.

Product group LFL

lFfel T-T T I=T T I=T T T 1]
Ny

Cable length
Cable material
Electrical output
Float material
Float form
Switching element
Limit
Float
Level

Product group LFLC

16

[IFfefe]-] T [-le[«|-] T ] /] |
T ]

Terminal box
Cable material
Number of switches
Float switch type
Float switch combination
Limit
Float
Level

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Float switches

The float switch consists of a float body with a built-in
switching element and a connection cable.

The switching element switches when it crosses the
horizontal position in either direction.

The following mercury-free switching elements are
available:

Initiators, small operation balls with inductive position
detection, micro switches with operation ball.

Mercury-change-over contacts are still available.

Float switch, ball LFL*-BK-**-*****
Float switch, sleeve LFL*-CK-**-*****

Contents Page

Type code of float SWItChes . ... ... . 16

Float switch, initiator, LFL1-**-N (EN 60947-5-6 (NAMUR)) Exzone 1. .......... ... ... ... . ... 18

Float switch, initiator, LFL1-**-Z* (24 V DC), 2-Wir€ . .. ... ittt ettt 22

Float switch, micro switch, LFL2-**-U (250 V AC), change-overcontact. . .............. ..o .. 26

Float switch, Hg, LFL3-**-U (250 V AC), change-overcontact . ............ . .o, 30

Float switch combination, LELC . . ... ... . e e e e 34
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
Pepperl+Fuchs Group ° Tel.: Germany +49-621-776-0 « USA +1-330-4253555  Singapore +65-67-799091 e Internet www.pepperl-fuchs.com
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch

o

LFL1-**-N

CE ()

Features
» Switching element: floating switch
with initiator, mercury-free

¢ Electrical connections in acc. with
NAMUR for hazardous area

¢ Limit value detection for fluids

* Sleeve design: small diameter,
mounting through G1 tap hole
possible

 Ball design: high buoyancy

Subject to reasonable modifications due to technical advances.

Dimensions
135
 E— — e ——
Sleeve design LFL1-CK-N
) >
%?}\(D
Ball design LFL1-BK-N
Function

The initiator (normally open contact) is integrated in a PP float and is activated in
the event of deviations from the horizontal position. The switching ball in the float,

which moves along an axis, activates the switching event in the initiator inductively.

The switch output provided by the initiator is a switch signal in accordance with
EN 60947-5-6 (NAMUR).

Electrical connection

Cable colours N
brown or black =L+ | 1/BN/BL
blue =L- I

M +
@ \__szU_ L-

Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Application

Description

Function and system design
Equipment architecture

Auxiliary energy
Supply voltage
Current consumption

Reverse polarity protection

Operating conditions

Mounting conditions
Installation instructions

Process conditions
Process temperature

Process pressure (static pressure)

Density

Mechanical specifications
Protection degree
Mechanical construction
Versions

Material

Switching point
Certificates and approvals
Ex approval
Type of protection
General information
Directive conformity
Directive 89/336/EC (EMC)
Directive 94/9 EC (ATEX)
Conformity
Protection degree
Supplementary information

Subject to reasonable modifications due to technical advances.

Float switch
LFL1-**-N

inductive proximity switch with switching ball

A measuring system consists of a float switch LFL1-**-N and a transformer isolated barrier,
e. g. KFD2-SR2-Ex1.W.

82V=z+2V

< 1.0 mA unswitched (de-energised at the bottom),
> 2.2 mA switched (floated up at the top)

yes

range of application and minimum length between mounting and float:

- PVC version: > 50 mm (2 in), preferred for water, waste water, slightly aggressive liquids
- PUR version: > 100 mm (4 in), preferred for fuels, heating oils, oily fluids

- CSM/CM version: 2 100 mm (4 in), preferred for many acids and lyes

mounting:

- The float switch is mounted either from sidewards through a cable gland > G1A into the vessel or
- by means of a counter weight or rods (e. g. float switch assembly) from the top.

- The pivot of the cable should always be horizontal.

-20 ... 70 °C (253 ... 343 K)

sleeve design: < 3 bar at 20 °C (293 K)
ball design: <2 bar at 20 °C (293 K)

sleeve design: > 0.8 g/cm®
ball design: > 0.6 g/cm3

IP68

sleeve design: LFL1-CK-N-PVC3, LFL1-CK-N-PUR3, LFL1-CK-N-CSM3
ball design: LFL1-BK-N-PVC3, LFL1-BK-N-PURS, LFL1-BK-N-CSM3

float: PP (polypropylene)

cable:

- PVC version: PVC cable, highly flexible (2 x 0.75 mm?)

- PUR version: PUR cable, highly flexible (2 x 0.50 mm?)

- CSM/CM version: CSM/CM cable (chlorinated polyethylene, (2 x 0.75 mm?))

switch angle: upper switching point +12°, lower switching point -12°, measured against the horizontal
TOV 99 ATEX 1407, for additional certificates see www.pepperl-fuchs.com

& 1l 2G EExia lIB T5

EN 60947-5-2, EN 60947-5-2 A1

EN 50014, EN 50020

EN 60529

EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity and instructions have
to be observed. For information see www.pepperl-fuchs.com.

Copyright Pepperl+Fuchs, Printed in Germany
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch Technical data
LFL1-**-N

Accessories

e LFL-Z231, counter nut, G1A, PVC
* LFL-Z32, counter weight, grey cast iron with plastic coating (Polycarbonate)
* LFL-Z33, counter weight, grey cast iron with ECTFE coating (Halar)

LFL-Z131, cable gland G1A, PVC
LFL-Z132, cable gland G1A, brass
LFL-Z161, cable gland G2A, PVC
LFL-Z431, cable gland 1 NPT, PVC
LFL-Z432, cable gland 1 NPT, brass
LFL-Z461, cable gland 2 NPT, PVC

Note
Users should take appropriate precautions when using accessories in potentially hazardous areas!

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Type code/model humber

[LlFfefof-1 Iwf-Inf J-T T T [ [ |
[ I I

Cable length

3 3m (10 ft)
5 5m (165 ft)
10 10m (331t

Cable material

PVC PVC cable
PUR PUR cable
csm CSM/CM cable
Electrical output

N according to DIN EN 60947-5-6 (NAMUR)
Float material

K plastic PP

Float form

C sleeve

B ball

Switching element

1 initiator with switching ball

Subject to reasonable modifications due to technical advances.

Float switch
LFL1-**-N

Copyright Pepperl+Fuchs, Printed in Germany
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limit switches
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch

o)

LFL1-**-Z*

C€

Features
» Switching element: floating switch
with initiator, mercury-free

¢ Electrical connections 2-wire,
6VDC..60VDC

¢ Limit value detection for fluids

* Sleeve design: small diameter,
mounting through G1 tap hole
possible

 Ball design: high buoyancy

Subject to reasonable modifications due to technical advances.

Dimensions

o
< >
a
Q

Sleeve design LFL1-CK-Z*

)
6“>\¢

Ball design LFL1-BK-Z*

Function
The initiator is integrated in a PP float and is activated in the event of deviations
from the horizontal position. The switching ball in the float, which moves along an

axis, activates the switching event in the initiator inductively. The switch output
provided by the initiator is a mechanical contact (6 V DC ... 60 V DC).

Electrical connection

Cable colours Z0 Z0 floating up closing
rown or black =L
brown or blac + 3/BN/BL

blue =L- I I__._ L+
@ \ 4/BU - v

Z1 Z1 floating up opening

1/BN/BL

I —_ L
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Technical data

Application
Description

Function and system design

Equipment architecture

Auxiliary energy

Supply voltage

Current consumption

Voltage drop

No-load supply current

Reverse polarity protection

Short-circuit protection

Operating conditions

Mounting conditions
Installation instructions

Process conditions
Process temperature

Process pressure (static pressure)

Density

Mechanical specifications
Protection degree
Mechanical construction
Versions

Material

Switching point
General information
Directive conformity

Directive 89/336/EC (EMC)
Conformity

Protection degree
Supplementary information

Subject to reasonable modifications due to technical advances.

Float switch
LFL1-**-Z*

inductive proximity switch with switching ball

Z0 = floating up closing, normally open

Z1 = floating up opening, normally closed

A measuring system consists of a float switch LFL1-**-Z* and a load switched in series.
6..60VDC

4 ...100 mA

approx. 4.7 V at 100 mA

0.73 mA

yes

no

range of application and minimum length between mounting and float:

- PVC version: 2 50 mm (2 in), preferred for water, waste water, slightly aggressive liquids

- PUR version: 2 100 mm (4 in), preferred for fuels, heating oils, oily fluids

- CSM/CM version: = 100 mm (4 in), preferred for many acids and lyes

mounting:

- The float switch is mounted either from sidewards through a cable gland > G1A into the vessel or
- by means of a counter weight or rods (e. g. float switch assembly) from the top.

- The pivot of the cable should always be horizontal.

PVC version: 5 ... 70 °C (278 ... 343 K)
PUR version: -20 ... 70 °C (253 ... 343 K)
CSM/CM version: -20 ... 70 °C (253 ... 343 K)

sleeve design: < 3 bar at 20 °C (293 K)
ball design: <2 bar at 20 °C (293 K)

sleeve design: > 0.8 g/cm®
ball design: > 0.6 g/cm®

IP68

sleeve design: LFL1-CK-Z*-PVC3, LFL1-CK-Z*-PVC5, LFL1-CK-Z*-CSM10
ball design: LFL1-BK-Z*-PVC5, LFL1-BK-Z*-CSM5

float: PP (polypropylene)

cable:

- PVC version: PVC cable, highly flexible (2 x 0.75 mm?)

- PUR version: PUR cable, highly flexible (2 x 0.50 mm?)

- CSM/CM version: CSM/CM cable (chlorinated polyethylene, (2 x 0.75 mm?))

switch angle: upper switching point +12°, lower switching point -12°, measured against the horizontal
EN 60947-5-2, EN 60947-5-2 A1

EN 60529

Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see
www.pepperl-fuchs.com.
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch
LFL1-**-Z*

Accessories

Technical data

e LFL-Z231, counter nut, G1A, PVC

* LFL-Z32, counter weight, grey cast iron with plastic coating (Polycarbonate)
* LFL-Z33, counter weight, grey cast iron with ECTFE coating (Halar)

LFL-Z131, cable gland G1A, PVC
LFL-Z132, cable gland G1A, brass
LFL-Z161, cable gland G2A, PVC
LFL-Z431, cable gland 1 NPT, PVC
LFL-Z432, cable gland 1 NPT, brass
LFL-Z461, cable gland 2 NPT, PVC

Type code/model number

[elrfefof-0 Iwf-T [ f-T T T [ 1]
L] 1]

Cable length

3 3m (10 ft)
5 5m (16.5 ft)
10 10m (33 ft)

Cable material
PVC PVC cable
PUR PUR cable
csm CSM/CM cable
Electrical output

Z0 normally open 24 V DC

z1 normally closed 24 V DC
Float material

K plastic PP

Float form

C sleeve

B ball

Switching element

1

initiator with switching ball

Subject to reasonable modifications due to technical advances.

Copyright Pepperl+Fuchs, Printed in Germany
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Technical data Float switch
LFL1-**-Z*

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch

of

LFL2-**-U

C€

Features

» Switching element: micro switch,
mercury-free

¢ Limit value detection for fluids

» Sleeve design: small diameter,
mounting through G1 tap hole
possible

» Ball design: high buoyancy

Dimensions

o
PO A - ]
Q
{ @

Sleeve design LFL2-CK-U

Ball design LFL2-BK-U

Function
The microswitch (change-over contact) is integrated in a PP float and is activated

in the event of deviations from the horizontal position. The switching ball in the float,
which moves along an axis, activates the microswitch.

Electrical connection

Cable colours when potential-free
black-brown = contact open
black-blue = contact closed
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Application

Description

Function and system design
Equipment architecture

Auxiliary energy

Supply voltage

Current consumption

Operating conditions

Mounting conditions
Installation instructions

Process conditions
Process temperature

Process pressure (static pressure)
Density

Mechanical specifications
Protection degree
Mechanical construction
Versions

Material

Switching point

General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)
Conformity

Protection degree
Supplementary information

Subject to reasonable modifications due to technical advances.

Float switch
LFL2-**-U

micro switch with switching ball, change-over contact

This device may be used with any sequential circuit, as long as the circuit can support the electrical circuit
values of the switching elements.

max. 250 V AC, 150 V DC
max. 3 (1) A

range of application and minimum length between mounting and float:

- PVC version: > 50 mm (2 in), preferred for water, waste water, slightly aggressive liquids

- PUR version: > 100 mm (4 in), preferred for fuels, heating oils, oily fluids

- CSM/CM version: = 100 mm (4 in), preferred for many acids and lyes

mounting:

- The float switch is mounted either from sidewards through a cable gland > G1A into the vessel or
- by means of a counter weight or rods (e. g. float switch assembly) from the top.

- The pivot of the cable should always be horizontal.

PVC version: 5 ... 70 °C (278 ... 343 K)
PUR version: 5 ... 70 °C (278 ... 343 K)
CSM/CM version: -20 ... 90 °C (253 ... 363 K)

sleeve design: < 3 bar at 20 °C (293 K)
ball design: <2 bar at 20 °C (293 K)

sleeve design: > 0.8 g/cm®
ball design: > 0.6 g/cm®

IP68

sleeve design: LFL2-CK-U-PVC3, LFL2-CK-U-PURS, LFL2-CK-U-CSM3
ball design: LFL2-BK-U-PVC3, LFL2-BK-U-PUR3, LFL2-BK-U-CSM3

float: PP (polypropylene)

cable:

- PVC version: PVC cable, highly flexible (3 x 0.75 mm?)

- PUR version: PUR cable, highly flexible (3 x 0.50 mm2)

- CSM/CM version: CSM/CM cable (chlorinated polyethylene, (3 x 0.75 mm?))

switch angle: upper switching point +25° (+ 10°), lower switching point -14° (+ 6°), measured against the
horizontal

EN 50178

EN 60947-5-2, EN 60947-5-2 A1

EN 60529

Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see
www.pepperl-fuchs.com.
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch
LFL2-**-U

Accessories

Technical data

e LFL-Z231, counter nut, G1A, PVC

* LFL-Z32, counter weight, grey cast iron with plastic coating (Polycarbonate)
* LFL-Z33, counter weight, grey cast iron with ECTFE coating (Halar)

LFL-Z131, cable gland G1A, PVC
LFL-Z132, cable gland G1A, brass
LFL-Z161, cable gland G2A, PVC
LFL-Z431, cable gland 1 NPT, PVC
LFL-Z432, cable gland 1 NPT, brass
LFL-Z461, cable gland 2 NPT, PVC

Type code/model number

[elrfe]2]-]

[kl-Jul [-T [ [ 1|
L] 1]

Cable length

3 3m (10 ft)
5 5m (16.5 ft)
10 10m (33 ft)

Cable material
PVC PVC cable
PUR PUR cable
csm CSM cable
Electrical output

U change-over contact 250 V AC, 150 V DC
Float material

K plastic PP

Float form

C sleeve

B ball

Switching element
2 microswitch with switching ball

Subject to reasonable modifications due to technical advances.

Copyright Pepperl+Fuchs, Printed in Germany
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Technical data Float switch
LFL2-**-U

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch

of

LFL3-**-U

C€

Features

» Switching element: mercury (Hg)
change over contact

¢ Limit value detection for fluids

» Sleeve design: small diameter,
mounting through G1 tap hole
possible

» Ball design: high buoyancy

Dimensions

o
S —
Q

Sleeve design LFL3-CK-U

Ball design LFL3-BK-U

Function

The mercury (Hg) mechanical contact (change-over contact) is encapsulated in the
PP float and is activated in the event of deviations from the horizontal position.

Electrical connection

Cable colours when potential-free
black-brown = contact open
black-blue = contact closed
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data Float switch

LFL3-**-U
Application
Description mercury (Hg) change-over contact
Function and system design
Equipment architecture This device may be used with any sequential circuit, as long as the circuit can support the electrical circuit

values of the switching elements.
Auxiliary energy
Supply voltage max. 250 V AC, 150 V DC
Current consumption max. 4 A
Operating conditions
Mounting conditions
Installation instructions range of application and minimum length between mounting and float:
- PVC version: > 50 mm (2 in), preferred for water, waste water, slightly aggressive liquids
- PUR version: > 100 mm (4 in), preferred for fuels, heating oils, oily fluids
- CSM/CM version: = 100 mm (4 in), preferred for many acids and lyes
mounting:
- The float switch is mounted either from sidewards through a cable gland > G1A into the vessel or
- by means of a counter weight or rods (e. g. float switch assembly) from the top.
- The pivot of the cable should always be horizontal.
Process conditions
Process temperature PVC version: 5 ... 70 °C (278 ... 343 K)
PUR version: 5 ... 70 °C (278 ... 343 K)
CSM/CM version: -20 ... 90 °C (253 ... 363 K)

Process pressure (static pressure) sleeve design: < 3 bar at 20 °C (293 K)
ball design: <2 bar at 20 °C (293 K)
Density sleeve design: > 0.8 g/cm®

ball design: > 0.6 g/cm®
Mechanical specifications

Protection degree IP68
Mechanical construction
Versions sleeve design: LFL3-CK-U-PVC3, LFL3-CK-U-PUR3, LFL3-CK-U-CSM3
ball design: LFL3-BK-U-PVC3, LFL3-BK-U-PUR3, LFL3-BK-U-CSM3
Material float: PP (polypropylene)
cable:

- PVC version: PVC cable, highly flexible (3 x 0.75 mm?)
- PUR version: PUR cable, highly flexible (3 x 0.50 mm2)
- CSM/CM version: CSM/CM cable (chlorinated polyethylene, (3 x 0.75 mm?))

Switching point switch angle: upper switching point +5°, lower switching point -5°, measured against the horizontal
General information
Directive conformity

Directive 73/23/EEC EN 50178
(Low Voltage Directive)
Directive 89/336/EC (EMC) EN 60947-5-2, EN 60947-5-2 A1
Conformity
Protection degree EN 60529
Supplementary information Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see

www.pepperl-fuchs.com.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch
LFL3-**-U

Accessories

Technical data

e LFL-Z231, counter nut, G1A, PVC

* LFL-Z32, counter weight, grey cast iron with plastic coating (Polycarbonate)
* LFL-Z33, counter weight, grey cast iron with ECTFE coating (Halar)

LFL-Z131, cable gland G1A, PVC
LFL-Z132, cable gland G1A, brass
LFL-Z161, cable gland G2A, PVC
LFL-Z431, cable gland 1 NPT, PVC
LFL-Z432, cable gland 1 NPT, brass
LFL-Z461, cable gland 2 NPT, PVC

Type code/model number

HENER

[kl-Jul [-T [ [ 1|
L] 1]

Cable length

3 3m (10 ft)
5 5m (16.5 ft)
10 10m (33 ft)

Cable material
PVC PVC cable
PUR PUR cable
csm CSM cable
Electrical output

U change-over contact 250 V AC, 150 V DC
Float material

K plastic PP

Float form

C sleeve

B ball

Switching element
3 mercury (Hg) change-over contact with switching ball

Subject to reasonable modifications due to technical advances.
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Technical data Float switch
LFL3-**-U

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Continuous Limit value Capacitive Conductive Vibration q
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Float switch Dimensions

LFLC

Terminal box type A Terminal box type B
160 20_. .80

55

te)
PG13.5 o

When placing your order, please specify the length (L)
of the guide tube, which can be cropped by the user
LFLC*3-CK-***/A if necessary.

Function

This PVC float switch assembly permits the fixing lengths for the float fixing and

C

fixing heights to be modified as required if changes in the operating circumstances
require other switching points.

€

Features

¢ Full adjustable float switch
combination for up to 5 float switches

¢ Position of the switch points
adjustable by the customer

» Various float switch types possible
¢ CSM cable for aggressive acids and Electrical connection

lyes

34

The electrical connection is depending on the float switch versions. Information for
electrical connections can be found in the datasheets of float switches.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Application
Description

Function and system design
Equipment architecture

Auxiliary energy
Supply voltage

Current consumption

Operating conditions
Mounting conditions
Installation instructions

Process conditions

Process temperature

Process pressure (static pressure)
Mechanical specifications
Protection degree
Mechanical construction
Construction type
Dimensions
Material

Process connection
General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Directive 94/9 EC (ATEX)
Conformity

Protection degree
Supplementary information

Type code/model humber

Float switch
LFLC

switching element:

LFL1: floating up closing, normally open

LFL2: micro switch with switching ball, change-over contact
LFL3: mercury (Hg) change-over contact

This device may be used with any sequential circuit, as long as the circuit can support the electrical circuit
values of the switching elements.

LFL1:
LFL2:
LFL3:
LFL2:
LFL3:

8V, acc. EN 60947-5-6 (NAMUR)
max. 250 V AC

max. 250 V AC, 150 V DC

max. 3 (1) A

max. 4 A

range of application and minimum length between mounting and float:

- PVC version: 2 50 mm (2 in), preferred for water, waste water, slightly aggressive liquids
- PUR version: > 100 mm (4 in), preferred for fuels, heating oils, oily fluids

- CSM/CM version: = 100 mm (4 in), preferred for many acids and lyes

Float switches are fastened onto the lower end of the guide pipe in the factory. The position of the switch
points required for the application must be adjusted by the user by moving the fastening rings (in some cases,
it may be necessary to shorten the float switch wire).

-10 ... 70 °C (263 ... 343 K), depending on the used cable
<1 bar at 20 °C (293 K)

IP68

sleeve

guide tube: @16 mm (0.6 in), Lyax = 3000 mm (10 ft)

float: PP (polypropylene)

guide tube: PVC

process connection: PVC

ring fastener and clamping screw: PVC

G2A thread with 5 PG9-cable entries

LFL1-**-W*, LFL2-**-U, LFL3-**-U: EN 50178

EN 60947-5-2, EN 60947-5-2 A1
LFL1-**-N: EN 50014, EN 50020

EN 60529

EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity and instructions have
to be observed. For information see www.pepperl-fuchs.com.

[tiFfr]e] [ [-fel[x]-]

L] ]

Number of switches
1 1 switch, float sleeve

2
3
4
5

Terminal box
A type A with 15 terminals
B type B with 6 terminals

Cable material

PVC PVC cable
PUR PUR cable
CSM CSM cable

2 switches, float sleeve
3 switches, float sleeve
4 switches, float sleeve
5 switches, float sleeve

Float switch type (switching element)

DU wN =

Subject to reasonable modifications due to technical advances.

initiator, float sleeve, NAMUR output, normally open

microswitch, float sleeve, 250 V AC, change-over contact

mercury (Hg) change-over contact, float sleeve, 250 V AC, 150 V DC, change-over contact
float sleeve initiator, 24 V DC, normally open (Z0)

float sleeve initiator, 24 V DC, normally closed (Z1)

Copyright Pepperl+Fuchs, Printed in Germany
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Float switches

Vibration
limit switches

Conductive
limit switches

Continuous Limit value Capacitive
immersion probes limit switches

immersion probes

Hydrostatic
pressure sensors

Type code of vibration limit switches

The figure below shows the used characters and numbers of the vibration limit switches type code.

Not all characters and numbers can be combined. The possible combinations are shown on the according data sheets of the
vibration limit switches.

Product group Vibracon LVL-**

efviel-T T =T T T I-T [ 1| |—|}L|

Certificates and approvals
Electrical connection, specifications
Electrical output
Fork surface
Process connection

Version
Limit

Vibration

Level

Product group Vibracon LVL-B*

[efvivli-fe] [-T [T T TP T T T {-T1]
= -

Certificates and approvals
Optional equipment
Electrical output
Housing, cable entry
Sensor length
Process connection

Version

Limit
Vibration
Level

Product group Vibracon LVL-M**

36

efvief-ml P I-T TP PI-P IO OI-TT ] LLTT]
[ ] [ | [ | [ [ [ ]
I
‘ Specification of length without unit
Certificates and Approvals
Optional equipment
Electrical output
Housing, cable gland
Length, temperature separator, pressure-tight bushing
Process connection and material
Version
Limit
Vibration
Level

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Vibration limit switches

The two paddles of a vibrating fork are actuated using a

piezoelectric source. %
In air the vibrating fork vibrates at its resonance frequency.
When it is immersed in rising liquid, the frequency and ((l J)>

amplitude of the vibration is reduced. The change is
evaluated electronically and produces the switching signal.

2
%ﬂﬁ . ll :

P
-

(

Vibration limit switch Vibracon LVL-A5

Contents Page

Type code of vibration limit switches . . . . ... ...
Vibration limit switch Vibracon LVL-A* . .. . e
Vibration limit switch Vibracon LVL-AH, hygienic version . ............ .. . i
Vibration limit switch Vibracon LVL-B* ... . ... .. e
Vibration limit switch Vibracon LVL-S1. . . ... .
Vibration limit switch Vibracon LVL-T1 . . ... . e
Vibration limit switch Vibracon LVL-M*. . . . .. .. e
Vibration limit switch Vibracon LVL-M*H, hygienic version . ... .......... ..
Vibration limit switch Vibracon LVL-M2C, withcoating. . . . ... ... ... . i e

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Float switches

Vibration
limit switches

Conductive
limit switches

Continuous Limit value Capacitive
immersion probes limit switches

immersion probes

Hydrostatic
pressure sensors

\')

ibration limit switch

<(l J)> Function

Features

38

Dimensions

LVL-A5-V1

173

L

3.5

0
30

|

\

i

|
o3)1.5

n

J

le
=

\

|

T
917.1

Additional dimensions see section dimensions.

13* 26.2-06
38.2-04

LVL-A1-VA1

30

148.5
®

26.2-0.6

38.2-04

13*

* Switch point for vertical installation
** Switch point for horizontal installation
Switch points at densitiy 0.7 g/en? , 23 °C (296 K), 0 bar

The Vibracon LVL-A* is a level limit switch for all kinds of fluids and is used in tanks,

containers and pipelines. It is used in cleaning and filtering systems and coolant
and lubricant tanks as an overspill protection or as a pump protector.

The LVL-A* is ideal for applications which previously used float switches and
conductive, capacitive and optical sensors.

It also works in applications which are unsuitable for these measuring methods due
to conductivity, build-ups, turbulence, flows or air bubbles.

The LVL-A* is not suitable for hazardous areas and areas where the medium

temperature is above 150 °C (423 K).
For hygienic areas the use of LVL-AH is recommended.

Level limit switch for liquids
External test option using test magnet

On-site function control using
external LED display

Large selection of process
connections for hassle-free
installation in existing systems

Easy to install even at points difficult
to access due to compact design

Rugged stainless steel housing

Suitable for medium temperatures up U
to 150 °C (423 K)

Cost-saving plug connections

Subject to reasonable modifications due to technical advances.

Electrical connection

Operating mode MAX
(NC contact)

Example: connection E5 (three-wire DC connection) with V1 connector M12 x 1
Other connection types see section electrical connections.

Operating mode MIN
(NO contact)

05A
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Technical data

Application
Function principle

Input characteristics
Measured variable
Measurement range
Output characteristics
Fail safe mode

Auxiliary energy
Electrical connection

Supply voltage

Power consumption

Current consumption

Residual ripple
Performance characteristics
Reference operating conditions

Measured value resolution
Measuring frequency

Maximum measured error
Non-repeatability

Hysteresis

Influence of ambient temperature
Influence of medium temperature
Influence of medium pressure
Switching time

Settling time
Operating conditions
Mounting conditions
Installation position
Ambient conditions
Ambient temperature

Ambient temperature limits

Storage temperature

Overvoltage protection
Process conditions

Medium temperature

Process pressure (static pressure)

State of aggregation
Density

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-A*

The tuning fork is brought to its resonance frequency by means of a piezoelectric drive. If the tuning fork is
covered by liquid, this frequency changes. The electronics monitor the resonance frequency and indicate
whether the tuning fork is freely vibrating or is covered by liquid.

density
min. 0.7 g/cm?3, other density (e. g. 0.5 g/cm®) settings on request

minimum/maximum closed circuit safety

The level limit switch can be connected in two operating modes, depending on the operating mode selected
(MAX or MIN safety). The level limit switch will switch off safely in the event of a fault (e. g. if the power supply
line is interrupted).

MAX = maximum fail-safe mode:

The level limit switch keeps the electronic switch closed as long as the fluid level is below the fork.

example application: overspill protection

MIN = minimum fail-safe mode:

The level limit switch keeps the electronic switch closed as long as the fork is immersed in fluid.

example application: dry running protection of pumps

The electronic switch opens if the limit is reached, if a fault occurs or in the event of a power failure.

This device may be used with any sequential circuit, as long as the circuit can support the electrical circuit
values of the switching elements.

output B3: version AS-Interface

output E5: version DC-PNP with M12 x 1 connector or valve connector

output WA: version AC with valve connector

output B3: 24.5 ... 31 V DC (AS-Interface)
output E5: 10 ... 35 V DC
output WA: 19 ... 253 V AC, 50/60 Hz

output B3: < 825 mW
output E5: < 8256 mW
output WA: < 810 mW

output B3: <25 mA
output E5: < 15 mA
output WA: < 3.8 mA

output E5: 5V, at 0 ... 400 Hz

ambient temperature: 23 °C (296 K), process pressure: 1 bar, medium: water, medium density: 1,
medium temperature: 23 °C (296 K), installation from above/vertical, density setting: > 0.7 g/cm3

< 0.5 mm

approx. 1100 Hz in air
13mm+1 mm
+0.5mm

3 mm + 0.5 mm
negligible

-29.6 x 108 mm/°C
-55.2 x 10 mm/bar

when covering the sensor approx. 0.5 s, when uncovering the sensor approx. 1.0 s
other switching times on request

<2s

see section mounting position

outputs E5, WA: -40 ... 70 °C (233 ... 343 K)

output B3: -25 ... 70 °C (248 ... 343 K)

version LVL-A5:

- derating from 90 °C (363 K) process temperature: reduction to max. 50 °C (323 K) ambient

- derating from 90 °C (363 K) process temperature: reduction to max. 150 mA relay switching capacity
version LVL-A1:

- derating from 80 °C (353 K) process temperature: reduction to max. 50 °C (323 K) ambient

- derating from 80 °C (353 K) process temperature: reduction to max. 150 mA relay switching capacity
-40 ... 85 °C (233 ... 358 K)

overvoltage category IlI

version LVL-A5: -40 ... 150 °C (233 ... 423 K), see ambient temperature limit
version LVL-A1: -40 ... 100 °C (233 ... 273 K), see ambient temperature limit
-1 ... 40 bar

liquid

min. 0.7 g/cm?3, other density setting on request
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Vibration limit switch Technical data

LVL-A*
Viscosity max. 10000 mm?/s (10000 cSt)
Gas content stagnant mineral water
Mechanical specifications
Protection degree IP65 with valve connector

IP66/67 with M12 x 1 connector PPSU (plastic)
Mechanical construction

Versions LVL-A1: version for process temperatures up to 100 °C (373 K)
LVL-A5: version for process temperatures up to 150 °C (423 K)
Dimensions LVL-A1-V1: diameter 31.5 mm (1.24 in), length 148.5 mm (5.8 in)

LVL-A1-P*: diameter 40 mm (1.57 in), length 161 mm (6.3 in)
LVL-A1-PS: diameter 40 mm (1.57 in), length 155 mm (6.1 in)
LVL-A5-V1: diameter 31.5 mm (1.24 in), length 173 mm (6.8 in)
LVL-A5-P*: diameter 40 mm (1.57 in), length 185.5 mm (7.3 in)
LVL-A5-PS: diameter 40 mm (1.57 in), length 179.5 mm (7.1 in)

Mass LVL-A1: approx. 210 g
LVL-A5: approx. 270 g

Material vibration fork, process connection and housing: Edelstahl 1.4435/316L
connection: PSU

Surface quality R4 < 3.2 um/80 grit

Process connection - cylindrical thread G12A, G3%A, G1A to DIN ISO 228/1

- conical thread Rz, R3% to DIN 2999, part 1
- conical thread %2 NPT, 3 NPT to ANSI B 1.20.1
Electrical connection electrical connection V1: pinning according to EN 60947-5-2
electrical connection P*: valve plug, cross section max. 1.5 mm? (AWG 16),
diameter 6 ... 9 mm (0.24 ... 0.35in)
electrical connection PS: QUICKON valve plug, cross section 0.34 ... 0.75 mm?,
diameter 3.5 ... 6.5 mm (0.14 ... 0.26 in)
Indication and operation
Display elements The LED display is on the connection side of the LVL-A*.
green LED: indication of ready to operate
red LED: fault indication, mode indication
yellow LED: mode indication (B3)
Programming AS-Interface profile S-3.A.E
The address is defaulted to 0 (hex). It is changeable via the bus master or programming unit. Parameter bits
(PO ... P3) are not used.
Function test function test with test magnet:
Put the testing magnet to the mark of nameplate, the vibration fork reacts with the test magnet as in the case
of covering with fluid.
outputs E5, WA: on testing, the current state of the electronic switch is reversed
output B3: on testing, DO is inverted

Certificates and approvals

Application The general authorisation by the board of suveyors must be obtained for the site of installation.
It is accessible together with the technical description and the certificate from Pepperl+Fuchs.
Overspill protection Z-65.11-314 (overspill protection in acc. with WHG)
Z-65.40-315 (leak detection system)
Marine approval German Lloyd (GL), approval number: 42855-02HH

General information
Directive conformity

Directive 73/23/EEC output WA: EN 50178
(Low Voltage Directive)
Directive 89/336/EC (EMC) outputs E5, WA:

emitted interference to EN 61326, CLASS B equipment
interference immunity to EN 61326, annex A (industrial sector)
output B3: EN 50295

Conformity
Electromagnetic compatibility NE 21
Protection degree EN 60529
Interface output B: AS-Interface profile S-3.A.1 as per EN 50295 (limit switch)
Vibration resistance EN 60068-2-64
Shock and impact resistance EN 60068-2-27, 30 g
Supplementary documentation technical information TI3640

operating instructions KA2130

operating instructions KA1410 weld-in adapter G1 (LVL-Z101)
operating instructions KA1420 weld-in adapter G3% (LVL-Z100)
operating instructions KA1860 valve connector PG11

approval ZE2470 overspill protection in acc. with WHG (Z-65.11-314)
approval ZE2480 leak detection system (Z-65.40-315)

Supplementary information Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see
www.pepperl-fuchs.com.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data Vibration limit switch

LVL-A*
Electrical connection
Out_put B3 (AS-Interface) (only with V1 connector M12 x 1 AS-Interface +  1: BN
available) 2 gi 1 3. BU
Two-wire connection for separate switching unit 8 4 AS-Interface -
Programming instruction AS-Interface profile: S-3.A.E
The address is defaulted to 0 (hex). It is changeable via the bus master or programming unit.
Data bit: DO:1 Sensor covered D1:1 State = OK
DO0:0 Sensor free D1:0 State = error
D2 and D3 are not used.
Parameter bits (PO ... P3) are not used.
Output ES V1 connector M12 x 1
Three-wire DC connection, switching the load via transistor ) )
) Operating mode MAX Operating mode MIN
(PNP) and separate connection U (NC contact) CL (NO contact)
Valve plug
U Operating mode MAX G Operating mode MIN
PE L- L+ PE L- L+
(Ground) (Ground)
Output WA Valve plug

Two-wire AC connection

U Operating mode MAX @ Operating mode MIN

PE L1 N PE L1 N
(Ground) (Ground)
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Vibration limit switch
LVL-A*

Dimensions

Version A1

Version A5

Technical data

M12x 1 QUICKON Valve plug
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40
45
30 I-——
—— |
Il b 8 t
o & 0 © .
9 p E— o |
j— s = —
T T
f f T
240 240
| I |
| |
@31.5 @31.5 331.5
(o]
| o I 9 |
g ?
AF32 AF32 AF32
[ | r | r |
—] - 1
o l o o
- © - © - ©
* (el * 52l * 3l
o o o
352 3572

352
217.1 217.1 917.1
-2 -—2 -—2

*1  Switch point with vertical installation
*2 Switch point with horizontal installation; the level increases in the direction of the arrow

Switch points at: density 1/23 °C (296 K)/0 bar

Dimensions of the process connections see technical information.

Subject to reasonable modifications due to technical advances.
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Technical data

Mounting position

Vibration limit switch
LVL-A*

The level limit switch can be installed in any position in a container or pipe. The formation of foam does not impair its function.

®

Example 1: overfill protection or top level detection
Example 2: dry running protection for pump
Example 3: lower level detection

Accessories
e LVL-Z65, socket wrench AF32

* LVL-Z100, welding sleeve G2 for flush mounting for process connection G2
e LVL-Z101, welding sleeve G1 for flush mounting for process connection G4

¢ M12 x 1 connector without LEDs

Type code/model number

Dy oo

[elvici-Ta] [-1 | [sf{-] |
B — -

Approvals

Electrical output

CG CSA general purpose

WH overspill protection WHG
Electrical connection
PG valve plug PG11, ISO 4400, IP65
PN valve plug %2 NPT, ISO 4400, IP65
PS  valve plug with QUICKON connection
\'Al connector V1, M12 x 1, IP67

B3 AS-Interface bus

E5 DC, PNP 3-wire

WA AC, 2-wire

Fork surface

S standard surface, R, < 3.2 um
Process connection

G1  G'2A, DIN ISO 228/1, 1.4435/316L

G3 G1A, DIN ISO 228/1, 1.4435/316L

N1 % NPT, ANSI B 1.20.1, 1.4435/316L
N2 % NPT, ANSI B 1.20.1, 1.4435/316L
R1 R, DIN 2999, 1.4435/316L

R2  R3%, DIN 2999, 1.4435/316L
Process temperature

1 upto 100 °C (373 K)

5 upto 150 °C (423 K)

Subject to reasonable modifications due to technical advances.

G2  G%A with welding neck (accessory), DIN ISO 228/1, 1.4435/316L

G4  G1A with welding neck (accessory), DIN ISO 228/1, 1.4435/316L
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Vibration limit switch

CE £\

Features

44

Level limit switch in hygienic version
for liquids

External test option using test magnet

On-site function control using
external LED display

Large selection of process
connections for hassle-free
installation in existing systems

Easy to install even at points difficult
to access due to compact design

Rugged stainless steel housing

Suitable for medium temperatures up
to 150 °C (423 K)

Cost-saving plug connections

Subject to reasonable modifications due to technical advances.

Dimensions

40
LVL-AH-**S-V1 3 LVL-AH-**S-PN
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* Switch point for vertical installation
** Switch point for horizontal installation
Additional dimensions see section dimensions. Switch points at densitiy 1 g/crh , 23 °C (296 K), 0 bar

Function

The Vibracon LVL-AH is a level limit switch for liquids in storage tanks, agitators and
pipes which have to meet particularly high hygiene standards internally and
externally.

It is used in particular in areas where other measurement methods would probably
fail: e. g. in the event of viscosity, build-up, turbulences, flows, air bubbles, rash
temperature change when cleaning.

The Vibracon LVL-AH is a hygienic version for fluid temperatures up to 150 °C
(423 K).

Electrical connection

Example: connection E5 (three-wire DC connection) with V1 connector M12 x 1
Other connection types see section electrical connections.

Operating mode MAX Operating mode MIN
(NC contact) (NO contact)

A 4
1: BN
3:BU
4: BK
05A
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Technical data

Application
Function principle

Input characteristics
Measured variable
Measurement range
Output characteristics
Fail safe mode

Auxiliary energy
Electrical connection

Supply voltage

Power consumption

Current consumption

Residual ripple
Performance characteristics
Reference operating conditions

Measured value resolution
Measuring frequency

Maximum measured error
Non-repeatability

Hysteresis

Influence of ambient temperature
Influence of medium temperature
Influence of medium pressure
Switching time

Settling time

Operating conditions

Mounting conditions
Installation position

Ambient conditions
Ambient temperature

Ambient temperature limits

Storage temperature

Overvoltage protection
Process conditions

Medium temperature

Process pressure (static pressure)

State of aggregation

Density

Viscosity

Gas content

Solid contents
Mechanical specifications

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-AH

The tuning fork is brought to its resonance frequency by means of a piezoelectric drive. If the tuning fork is
covered by liquid, this frequency changes. The electronics monitor the resonance frequency and indicate
whether the tuning fork is freely vibrating or is covered by liquid.

density
min. 0.7 g/cm?3, other density (e. g. 0.5 g/cm®) settings on request

minimum/maximum closed circuit safety

The level limit switch can be connected in two operating modes, depending on the operating mode selected
(MAX or MIN safety). The level limit switch will switch off safely in the event of a fault (e. g. if the power supply
line is interrupted).

MAX = maximum fail-safe mode:
The level limit switch keeps the electronic switch closed as long as the fluid level is below the fork.
example application: overspill protection

MIN = minimum fail-safe mode:
The level limit switch keeps the electronic switch closed as long as the fork is immersed in fluid.
example application: dry running protection of pumps

The electronic switch opens if the limit is reached, if a fault occurs or in the event of a power failure.

This device may be used with any sequential circuit, as long as the circuit can support the electrical circuit
values of the switching elements.

output B3: version AS-Interface

output E5: version DC-PNP with M12 x 1 connector or valve connector

output WA: version AC with valve connector

output B3: 24.5 ... 31 V DC (AS-Interface)
output E5: 10 ... 35 V DC
output WA: 19 ... 253 V AC, 50/60 Hz

output B3: < 825 mW
output E5: < 8256 mW
output WA: < 810 mW

output B3: <25 mA
output E5: < 15 mA
output WA: < 3.8 mA

output E5: 5V, at 0 ... 400 Hz

ambient temperature: 23 °C (296 K), process pressure: 1 bar, medium: water, medium density: 1,
medium temperature: 23 °C (296 K), installation from above/vertical, density setting: > 0.7 g/cm3

< 0.5 mm

approx. 1100 Hz in air
13mm+1 mm
+0.5mm

3 mm + 0.5 mm
negligible

-29.6 x 108 mm/°C
-55.2 x 10 mm/bar

when covering the sensor approx. 0.5 s, when uncovering the sensor approx. 1.0 s
other switching times on request

<2s

see section mounting position

outputs E5, WA: -40 ... 70 °C (233 ... 343 K)
output B3: -25 ... 70 °C (248 ... 343 K)

derating from 90 °C (363 K) process temperature: reduction to max. 50 °C (323 K) ambient
derating from 90 °C (363 K) process temperature: reduction to max. 150 mA relay switching capacity

-40 ... 85 °C (233 ... 358 K)
overvoltage category llI

-40 ... 150 °C (233 ... 423 K), see ambient temperature limit
-1...40 bar

liquid

min. 0.7 g/cm?3, other density setting on request

max. 10000 mm?/s (10000 cSt)

stagnant mineral water

< @5 mm
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Vibration limit switch
LVL-AH

Protection degree

Mechanical construction
Dimensions

Mass
Material

Surface quality
Process connection

Electrical connection

Indication and operation
Display elements

Programming

Function test

Certificates and approvals
Application

Sanitary compatibility
Marine approval
General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Conformity
Electromagnetic compatibility
Protection degree
Interface
Vibration resistance
Shock and impact resistance
Supplementary documentation

Supplementary information

Technical data

IP65 with valve connector

IP66/67 with M12 x 1 connector PPSU (plastic)

IP66/68 with M12 x 1 connector 1.4435/316L, IP69K with accessory 52018763
(signalling via connector with LEDs)

LVL-AH-V1: diameter 31.5 mm (1.24 in), length 173 mm (6.8 in)
LVL-AH-P*: diameter 40 mm (1.57 in), length 185.5 mm (7.3 in)
LVL-AH-PS: diameter 40 mm (1.57 in), length 179.5 mm (7.1 in)

approx. 300 g

vibration fork, process connection and housing: Edelstahl 1.4435/316L
connection: PSU

R4 < 1.5 um/120 grit

- cylindrical thread G'2A, G3%A, G1A to DIN ISO 228/1

- conical thread Rz, R% to DIN 2999, part 1

- conical thread 2 NPT, 34 NPT to ANSI B 1.20.1

- Triclamp 172", 2" to ISO 2852

- flush-mounted with welding adapter 1", sensor can be positioned

- screw pipe connection DN25, DN32, DN40 to DIN 1185

electrical connection V1: pinning according to EN 60947-5-2

electrical connection P*: valve plug, cross section max. 1.5 mm? (AWG 16),
diameter 6 ... 9 mm (0.24 ... 0.35in)

electrical connection PS: QUICKON valve plug, cross section 0.34 ... 0.75 mm?,
diameter 3.5 ... 6.5 mm (0.14 ... 0.26 in)

the LED display is on the connection side of the LVL-A*

green LED: indication of ready to operate

red LED: fault indication, mode indication

yellow LED: mode indication (B3)

AS-Interface profile S-3.A.E

The address is defaulted to 0 (hex). It is changeable via the bus master or programming unit. Parameter bits
(PO ... P3) are not used.

function test with test magnet:

Put the testing magnet to the mark of nameplate, the vibration fork reacts with the test magnet as in the case
of covering with fluid.

outputs E5, WA: on testing, the current state of the electronic switch is reversed

output B3: on testing, DO is inverted

The general authorisation by the board of suveyors must be obtained for the site of installation.
It is accessible together with the technical description and the certificate from Pepperl+Fuchs.

EHEDG, see process connections
German Lloyd (GL), approval number: 42855-02HH

output WA: EN 50178

outputs E5, WA:

emitted interference to EN 61326, CLASS B equipment
interference immunity to EN 61326, annex A (industrial sector)
output B3: EN 50295

NE 21

EN 60529

output B: AS-Interface profile S-3.A.1 as per EN 50295 (limit switch)
EN 60068-2-64

EN 60068-2-27, 30 g

technical information TI3790

operating instructions KA2140

operating instructions KA1410 weld-in adapter G1 (LVL-Z101)

operating instructions KA1420 weld-in adapter G3 (LVL-Z100)

operating instructions KA1860 valve connector PG11

Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see
www.pepperl-fuchs.com.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data Vibration limit switch

LVL-AH
Electrical connection
Out_put B3 (AS-Interface) (only with V1 connector M12 x 1 AS-Interface +  1: BN
available) 2 gi 1 3. BU
Two-wire connection for separate switching unit 8 4 AS-Interface -
Programming instruction AS-Interface profile: S-3.A.E
The address is defaulted to 0 (hex). It is changeable via the bus master or programming unit.
Data bit: DO:1 Sensor covered D1:1 State = OK
DO0:0 Sensor free D1:0 State = error
D2 and D3 are not used.
Parameter bits (PO ... P3) are not used.
Output ES V1 connector M12 x 1
Three-wire DC connection, switching the load via transistor ) )
) Operating mode MAX Operating mode MIN
(PNP) and separate connection U (NC contact) CL (NO contact)
Valve plug
U Operating mode MAX G Operating mode MIN
PE L- L+ PE L- L+
(Ground) (Ground)
Output WA Valve plug

Two-wire AC connection

U Operating mode MAX @ Operating mode MIN

PE L1 N PE L1 N
(Ground) (Ground)
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Vibration limit switch
LVL-AH

Dimensions

Technical data

M12 x 1 QUICKON
45
30
(N 9
ol &
)
S|
240
\
\
I
2315
[Te) 1
o \
= |
\
1 AF32 T T+ AF32
|
i
‘
Q! ‘ o
- ®© ! - ©
(5] (3]
I o

*1 Switch point with vertical installation

*2

3.5

*2 Switch point with horizontal installation; the level increases in the direction of the arrow

Switch points at: density 1/23 °C (296 K)/0 bar

Dimensions of process connections see technical information.

Mounting position

Valve plug

40

185.5

36

51.5

1
|
l
|
- AF32

35*2| |

The level limit switch can be installed in any position in a container or pipe. The formation of foam does not impair its function.

®

Example 1: overfill protection or top level detection
Example 2: dry running protection for pump
Example 3: lower level detection

Subject to reasonable modifications due to technical advances.
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Technical data

Accessories

e LVL-Z65, socket wrench AF32

e LVL-Z67, coupling nut for process connection S1 or welding neck LVL-Z103
* LVL-Z100, welding sleeve G% for flush mounting for process connection G2
* LVL-Z101, welding sleeve G1 for flush mounting for process connection G4
¢ LVL-Z103, welding neck or flush-mounted installation and sealing with process connection S1, sensor can be aligned

¢ M12 x 1 connector with LEDs
¢ M12 x 1 connector without LEDs

Type code/model humber

[Lfvic]-Jafu]-T [ Isf-T [ T [ -1 [ |
I N I L

R6
Version

Approvals

NA  without approval

CG CSA general purpose
Electrical connection
PG valve plug PG11, ISO 4400, IP65
PK  connector M12 x 1, IP69K
PN valve plug %2 NPT, ISO 4400, IP65
PS  valve plug with QUICKON connection
\'Al connector V1, M12 x 1, IP67
Electrical output
B3 AS-interface bus
E5 DC, PNP 3-wire
WA AC, 2-wire
Fork surface
S§ standard surface, Ry < 1.5 um

Process connection

G2A, DIN I1SO 228/1, 1.4435/316L

G%A with welding neck (accessory), DIN ISO 228/1, 1.4435/316L
G1A with welding neck (accessory), DIN ISO 228/1, 1.4435/316L
Y2 NPT, ANSI B 1.20.1, 1.4435/316L

% NPT, ANSI B 1.20.1, 1.4435/316L

RY2 DIN 2999, 1.4435/316L

R3 DIN 2999, 1.4435/316L

112", DN25-38, Triclamp ISO 2852, 1.4435/316L

2", DN40-51, Triclamp 1SO 2852, 1.4435/316L

1", flush mounted for welding adaptor, 1.4435/316L, welding adaptor accessory
DN25 PN40, screw pipe connection DIN 1185, 1.4435/316L
DN32 PN40, screw pipe connection DIN 1185, 1.4435/316L
DN40 PN40, screw pipe connection DIN 1185, 1.4435/316L

H hygienic version

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-AH
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Vibration limit switch

CE ()

Features

* Level limit switch for bulk solids

* No calibration: easy commissioning
(plug and play)

* Insensitive to build-up: maintenance-
free operation

* No mechanically moving parts: no
wear, long operating life

¢ Sensor material stainless steel:
hardly any abrasion even with
building materials

* F16 plastic housing with cover with
sight glass: switch status visible from
outside

¢ F18 aluminium housing also available

¢ Insensitive to external vibration and
flow noises

Dimensions

LVL-B1 @85

21.5

AF41/AF1%

372

225

151

Additional dimensions see section dimensions.

Function

Vibracon LVL-B* is a robust level limit switch for silos with fine-grained or coarse-

grained, non-fluidised bulk solids.

I
f
f
| R1/1% NPT
I
I
.

max. 76
iU, uul
g |
|

R1%2/1%2 NPT

@29

16

The various designs means the device has a wide range of applications.
Certificates are also available for use in dust incendive hazard areas.

LVL-B1: compact design (250 mm (10 in)) as vibrating rod for installation in any

direction

LVL-B2: vibrating rod with extension pipe (500 mm/1000 mm/1500 mm/20 in/40 in/

60 in) for installation in any direction
Typical applications:

cereals, coffee beans, sugar, animal feed, rice, detergents, dye powder, chalk,

gypsum, cement, sand, plastic granules

Electrical connection

Connection FEM 22 (E5) 3-wire DC connection (example)

- preferably for use with memory
programmable controls (PLC),
DI modules as per EN 61131-2

- positive signal at the electronics
switch output (PNP)

- Output blocked at level limit.

Other connection types see section
electrical connection.

Subject to reasonable modifications due to technical advances.

— — — —

L+ L-

FEM 22 (E5)

e.g.
Rela
PLC

U=10V...45V (DC)
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Technical data

Application
Function principle

Function and system design
Equipment architecture

Input characteristics
Measured variable
Measurement range

Input signal

Output characteristics
Signal on alarm

Fail safe mode

Switch behaviour
Switch-on response

Load

Electrical isolation

Auxiliary energy
Supply voltage

Power consumption

Current consumption

Residual ripple

Reverse polarity protection
Performance characteristics
Measuring frequency
Switching time

Operating conditions
Mounting conditions
Installation position
Ambient conditions
Ambient temperature
Storage temperature
Overvoltage protection
Process conditions
Process temperature
Medium pressure limits

Thermal shock resistance
State of aggregation
Solid contents

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-B*

A piezoelectric drive excites the vibrating rod of Vibracon LVL-B* to its resonance frequency. If medium
covers the vibrating rod, the rod's vibrating amplitude changes (the vibration is damped). Vibracons
electronics compare the actual amplitude with a target value and indicates whether the vibrating rod is
vibrating freely or whether it is covered by medium.

The measuring system consists of:

- Vibracon LVL-B1 or LVL-B2 with FEM22 (E5) or FEM24 (WA) electronic insert

- a supply point and

- the connected control systems, switching units, signalling systems (e. g. lamps, horns, PCS, PLC, etc.)

level (according to the mounting location and the overall length)

The measuring range depends on the mounting location of Vibracon LVL-B* and the length of the pipe
extension selected.
The pipe extension is available in the following lengths: 500 mm, 1000 mm, 1500 mm, 20 in, 40 in, 60 in.

probe covered - small amplitude
probe not covered - large amplitude

electronic insert FEM22 (E5): output signal on power failure or in the event of device failure - < 100 pA
electronic insert FEM24 (WA): output signal in event of power failure - relay de-energised

minimum/maximum quiescent current safety can be switched at electronic insert.
MAX = maximum safety:

When the vibrating rod is covered, the output switches in the direction of the signal on alarm.
Used for overspill protection for example.

MIN = minimum safety:

When the vibrating rod becomes exposed, the output switches in the direction of the signal on alarm.
Used for empty running protection for example.

binary

When switching on the power supply the output is set to "signal on alarm".
After a maximum of 3 s it switches to the correct output signal.

electronic insert FEM22 (E5):

- load switched via transistor and separate PNP connection

- load current: max. 45 V (cyclical overload and short-circuit protection), continuous max. 350 mA

- residual current: < 100 pA (for blocked transistor)

- capacitive load: max. 0.5 uF for 45 V, max. 1.0 uF for 24 V

- residual voltage: < 3 V (for transistor switched through)

electronic insert FEM24 (WA):

- loads switched via 2 floating change-over contacts

- version AC: | max. 6 A, U max. 253 V; P max. 1500 VA, cos ®= 1, P max. 750 VA, cos ®> 0.7

- version DC: I max. 6 Ato 30V, Imax. 0.2 Ato 125V

- the following applies when connecting a functional extra-low voltage circuit with double insulation as per
IEC 1010: sum of voltages of relay output and power supply max. 300 V

electronic insert FEM22 (E5): between sensor and power supply
electronic insert FEM24 (WA): between sensor, power supply and load

electronic insert FEM22 (E5): 10 ... 45V DC
electronic insert FEM24 (WA): 19 ... 253 V AC, 50/60 Hz or 19 ... 55 V DC

electronic insert FEM22 (E5): max. 0.68 W
electronic insert FEM 24 (WA): max. 1.3 W

electronic insert FEM22 (E5): max. 15 mA
electronic insert FEM22 (E5): max. 5V, 0 ... 400 Hz
separation voltage 2.2 kV

700 ... 800 Hz
when covering the sensor approx. 0.5 s, when uncovering the sensor approx. 1.0 s

see section mounting position

-40 ... 70 °C (233 ... 343 K)
-40 ... 85 °C (233 ... 358 K)
overvoltage category Ill

-40 ... 150 °C (233 ... 423 K)

-1...25bar
max. working pressure 25 bar, burst pressure 100 bar

max. 120 K
solids
<@25 mm
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Vibration limit switch
LVL-B*

Bulk density
Mechanical specifications
Protection degree
Mechanical construction
Versions

Dimensions

Mass

Material

Process connection

Electrical connection
Indication and operation
Display elements

Operating elements

Additional functions

Certificates and approvals
Ex approval

Type of protection

General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Directive 94/9 EC (ATEX)
Conformity

Electromagnetic compatibility

Protection degree

Climate class

Vibration resistance

Shock and impact resistance
Supplementary documentation

Supplementary information

Subject to reasonable modifications due to technical advances.

Technical data

> 200 g/l, not fluidised
IP66/IP67, Nema 4x

LVL-B1: compact version

LVL-B2: version with pipe extension

LVL-B1: diameter max. 85 mm (3.3 in), length 372 mm (14.6 in)

LVL-B2: diameter max. 85 mm (3.3 in), length 160 mm (6.3 in) + x (x = 500 mm, 1000 mm, 1500 mm, 20 in,
40 in, 60 in)

LVL-B1/LVL-B2 with F16 housing, FEM24 (WA) and R1 thread:

- compact = approx. 1.0 kg

- 500 mm (20 in) = approx. 1.3 kg

- 1000 mm (40 in) = approx. 2.0 kg

- 1500 mm (60 in) = approx. 2.6 kg

F16 housing: PTB-FR, cover with transparent glass made of PA12, EPDM cover seal
F18 housing: aluminium EN-AC-AISi10Mg, plastic coated

cover seal: EPDM

process connections, sensor: stainless steel 1.4435/316L

- tapered thread R1, R1%z acc. to DIN 2999

- tapered thread 1%-11% NPT, 1%2-11% NPT acc. to ANSI B 1.20.1

cable connection M20 x 1.5, %2 NPT, G2

electronic insert FEM22 (E5):

- one green LED: operation

- one yellow LED: electronic switch closed
electronic insert FEM 24(WA): one green LED:

- operation

- one yellow LED: contact closed (relay energised)
switch for safety mode

- MAX - overspill protection

- MIN - dry running protection

switch for bulk density/density setting

- 400 g/l (high bulk density)

- 200 g/l (low bulk density)

detection of solids under water

The system does not detect coverage by liquids similar to water.

KEMA 06 ATEX 0055, for additional certificates see www.pepperl-fuchs.com
& 11 1/3D T+19K IP66

EN 61010-1

emitted interference to EN 61326, class B equipment
interference immunity to EN 61326, annex A (industrial sector)

EN 50281-1-1

NE 21
EN 60529

EN 60068, part 2-38, fig. 2a
EN 60068-2-64, 0.01 g2/Hz
EN 60068-2-27, 30 g

technical information TI3890

operating instructions KA2270

operating instructions KA2370 high pressure sliding sleeve R1%2 (LVL-Z200), 1%2-11% NPT (LVL-Z201)
operating instructions KA2380 sliding sleeve for unpressurised operation

R1% (LVL-Z202), 1%2-11%2 NPT (LVL-Z203)

safety information SI3000 (KEMA 06 ATEX 0055)

EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity and instructions have
to be observed. For information see www.pepperl-fuchs.com.
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Technical data

Electrical connection

Electronic insert FEM22 (E5)
Three-wire DC connection

* preferred in conjunction with programmable logic controllers (PLC),

DI modules as per EN 61131-2

* positive signal at electronics switch output (PNP)

* Qutput blocked at level limit.

Electronic insert FEM24 (WA)

Universal current connection with relay output

* Power supply:

Please note the different voltage ranges for AC and DC.
* When connecting a device with high inductance, provide a spark arrester

to protect the relay contact.

A fine-wire fuse (depending on the load connected) protects the relay
contact in the event of a short-circuit. Both relay contacts switch

simultaneously.
DPDT (double pole double throw)

* When jumpered, the relay output works with

NPN logic.
** see "Connectable load"

Subject to reasonable modifications due to technical advances.

Vibration limit switch

LVL-B*
FEM22 (E5)
e ——
F
05A R e.g.
Rela:
PLC
|
|
P S—
L+ L-
U=10V ..45V (DC)
FEM24 (WA)
F
05A
*
- --9 | i
N i
i i
(] 14
NO|C [NC [NO|C |NC
a |u |r a |u |r
L1 N PE *k *x
L+ L- (Ground)

U~19V..253V (AC) U=19V..55V (DC)

Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group e Tel.: Germany +49-621-776-0 ¢ USA +1-330-4253555 ¢ Singapore +65-67-799091 ¢ Internet www.pepperl-fuchs.com

53

Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors



Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch

LVL-B*

Dimensions

Version LVL-B1

Version LVL-B2

compact version

Technical data

@85

372

21.5

00T
0.9

AF41/AF1%

225

I
f
f
| R1/1% NPT
I
I

151

version with pipe extension

max. 6

159.5 + L

21.5

AF41/AF1%

R1/1% NPT

151

x =500 mm,1000 mm,1500 mm, 20 in, 40 in, 60 in

Subject to reasonable modifications due to technical advances.

R1%2/1%2 NPT

@29

16

max. 65

280

105

00

R1%2/1% NPT

@29

16
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Technical data Vibration limit switch

LVL-B*
Mounting position
% s *
**
=
Horizontal installation/vertical installation
* with protective cover (to be provided by customer)
** with protecting tube (to be provided by customer)
Accessories
¢ LVL-Z200, high pressure sliding sleeve R1%2, DIN 2999
* LVL-Z201, high pressure sliding sleeve 12-11%2 NPT, ANSI B 1.20.1
* LVL-Z202, sliding sleeve for unpressurised container R1%2, DIN 2999
* LVL-Z203, sliding sleeve for unpressurised container 1%2-11% NPT, ANSI B 1.20.1
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany 55
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Vibration limit switch
LVL-B*

Type code/model number
Product structure LVL-B1

Technical data

[elvic]-[efaf-] | |
L L

N3
N5
R3
R5
XX

Design
B1  compact design

Product structure LVL-B2

- LT T [af-]
I

Electrical output

Housing, cable entry

Certificates

NA  version for non-hazardous areas

EX & 111/3D

FS  FM, DIP + CSADIP, CI. II, Ill, Div. 1 + 2, Gr. E-G
CG CSA, General Purpose

Optional equipment
A with optional equipment

E5 FEM22, PNP 3-wire, 10V DC ... 45V DC
WA FEM24, relay, DPDT, 19 V AC ... 253 V AC, 19V DC ... 55 V DC

A6  aluminium housing F18, IP66/IP67, Nema 4x, cable gland M20
A7  aluminium housing F18, IP66/IP67, Nema 4x, % NPT

A8  aluminium housing F18, IP66/IP67, Nema 4x, entry G12A

C polyester housing F16, IP66/IP67, Nema 4x, cable gland M20
Q polyester housing F16, IP66/IP67, Nema 4x, Y2 NPT

P polyester housing F16, IP66/IP67, Nema 4x, entry G2A

Process connection

1% NPT, ANSI B 1.20.1, 1.4435/316L
1% NPT, ANSI B 1.20.1, 1.4435/316L

R1, DIN 2999, 1.4435/316L
R1%2, DIN 2999, 1.4435/316L
special version

[efvic]-Tef2f-] ] |
T

N3
N5
R3
RS
XX

Design

[ I [ 1 [a]-]
T ]

Electrical output

Housing, cable entry

Sensor length
500 mm
1000 mm
1500 mm
20in
40in

8 60 in

NoO A WN

Process connection

Certificates

NA  version for non-hazardous areas

EX (& 111/3D

FS FM, DIP + CSA DIP, CI. II, lll, Div. 1 + 2, Gr. E-G
CG CSA, General Purpose

Optional equipment
A with optional equipment

E5 FEM22, PNP 3-wire, 10V DC ... 45V DC
WA FEM24, relay, DPDT, 19 V AC ... 253 V AC, 19V DC ... 55 V DC

A6  aluminium housing F18, IP66/IP67, Nema 4x, cable gland M20
A7  aluminium housing F18, IP66/IP67, Nema 4x, % NPT

A8  aluminium housing F18, IP66/IP67, Nema 4x, entry G12A

C polyester housing F16, IP66/IP67, Nema 4x, cable gland M20
Q polyester housing F16, IP66/IP67, Nema 4x, %2 NPT

P polyester housing F16, IP66/IP67, Nema 4x, entry G12A

1% NPT, ANSI B 1.20.1, 1.4435/316L
1%2 NPT, ANSI B 1.20.1, 1.4435/316L

R1, DIN 2999, 1.4435/316L
R1%2, DIN 2999, 1.4435/316L
special version

B2 extended design (500 mm/20 in ... 1500 mm/60 in)

Subject to reasonable modifications due to technical advances.
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Technical data Vibration limit switch
LVL-B*
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Vibration limit switch Dimensions

= £ @_[.I_] S |+| [ A) Electrical connection via a circular device
i i - : connector M12 x 1 (ignition protection
s | ® | class 1P66/68)
! I3 : ° B) Welded housing made of corrosion
- 240 © | > resistant steel
I

C) The switching function can be checked

I
H from outside the vessel using a magnet
@\m.—r) J | § (mounted directly on the housing)
T D) Process connection versions, all made of
corrosion resistant steel

%igl.am E) Vibration fork made of solid corrosion
. ~fcamp resistant steel
! @ F) Red light-emitting diode for switch
| - indicator "circuit cut off"
H G) Green light-emitting diode "ready to
! operate"
®
MLl

<(l J)> Function

The symmetrical vibrating probe vibrates at its resonance frequency. If it is

submerged in liquid, this frequency changes, and the electronics activate the
switching transistor on the PNP output.

The Vibracon LVL-S1 can be operated in minimum or maximum closed circuit

safety, i. e. the switching transistor closes in the case of obtaining the limit level, by
fault and by power failure.

Features

58

Level limit switch in hygienic version
for liquids

External test option using test magnet

On-site function control using
external LED display

Especially used in systems where Electrical connection
other measuring principles cannot be

used, e. g. for pastes, build-up, Maximum Minimum
turbulence, liquid flow, gas bubbles fail-safe mode fail-safe mode
and rapid temperature variations

. 3 o 1
when cleaning
Due to its compact construction, it
can be directly connected to a 4
miniature contactor, magnet +
operated valve or programmable R
logic control (PLC)
Rugged stainless steel housing
R = external load, e. g. F E
PLC or miniature 05A [ 05A []
contactor
L- L+ L- L+
U=10V.. 55V U=10V .. 55V
Electrical connection No protective grounding
depends on the protective connection, protection against
circuit indirect contact in accordance
with EN 60204-1 or EN 61010-1
Viewed from the pin of the plug connector.
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Application
Description

Output characteristics
Signal on alarm

Fail safe mode
Switching time

Load

Auxiliary energy
Electrical connection
Supply voltage

Current consumption
Residual ripple

Reverse polarity protection

Performance characteristics

Hysteresis

Operating conditions

Mounting conditions
Installation position

Ambient conditions
Ambient temperature
Storage temperature

Process conditions
Medium temperature

Process pressure (static pressure)

Density

Viscosity
Mechanical specifications
Protection degree
Mechanical construction
Construction type
Versions
Dimensions
Mass
Material

Surface quality

Process connection

Electrical connection
Indication and operation
Display elements

Function test

General information
Directive conformity

Directive 89/336/EC (EMC)

Conformity

Electromagnetic compatibility

Protection degree
Climate class

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-S1

level limit switch for application in storage tank, stirring container and pipeline with liquids

output locked
minimum/maximum closed circuit safety, determined by the way of connection
when covering the sensor approx. 0.5 s, when uncovering the sensor approx. 1.0 s

load switched via PNP transistor

- transient: (1 s) max. 1 A, max. 55 V (pulsed overload and short-circut protection)
- continuous: max. 350 mA, max. 0.5 puF at 55 V, max. 1.0 uF at 24 V

- residual voltage < 3 V (with closed transistor)

- residual current < 100 pA (with open transistor)

output E5: 3-wire DC connection, positive signal on the sensor switch output (PNP)
10...55VDC

max. 15 mA

max. 1.7V, 0 ... 400 Hz

yes

approx. 4 mm with vertical mounting

any position

-40 ... 70 °C (233 ... 343 K)
-40 ... 85 °C (233 ... 358 K)

-40 ... 150 °C (233 ... 423 K)
-1...40 bar

min. 0.7 g/cm?

up to 10000 mm?/s

IP66/68 (24 h, 1.5 m), when using the corrct connector

compact device

see type code

see dimensions

approx. 500 g

process connection and vibration fork: stainless steel 1.4571/316Ti

housing: stainless steel 1.4404/316L, welded

plug connector: stainless steel 1.4571/316Ti

viewing windows for LEDs: glass

high polished: R, < 0.5 um/240 grit

polished: R, < 1.5 pm/120 grit

standard: R, < 3.2 um/80 grit

- conical thread 1 NPT in acc. with ANSI B 1.20.1

- cylindrical thread G1A in acc. with DIN ISO 228/1 with flat seal 33 x 39 in acc. with DIN 7603
- flush mounted version for welding adapter in acc. with company standard

- Triclamp 172", 2" acc. to ISO 2852

- dairy coupling DN 50 in acc. with DIN 1185

The specified limits for temperature and pressure apply in each case to the limit switch with special process
connection. Also note the limits for the seal and clamping ring used!

plug connector M12 x 1, 4-pin (without protective earthing connection)

The LED display is on the connection side of the LVL-S1.
green LED: indication of ready to operate
red LED: switch indication circuit cut off

function test with test magnet:
Put the testing magnet to the shown location (see graph). The vibration fork reacts with the test magnet as in
the case of covering with fluid.

emitted interference to EN 50081-1 and EN 61326, class B equipment
interference immunity to EN 50082-2 (field strength 10 V/m) and EN 61326, annex A (industrial sector)

NE 21

EN 60529
EN 60068, part 2-38, fig. 2a
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Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Vi

bration limit switch

LVL-S1

Su

Su

pplementary documentation operating instructions KA0810

operating instructions KA0320 weld-in adapter G1A (LVL-Z70)

Technical data

operating instructions KA1510 sliding sleeve for unpressurised operation G1A, 1 NPT (LVL-Z120, LVL-Z122)

operating instructions KA1530 high pressure sliding sleeve G1A, 1 NPT
(LVL-Z124, LVL-Z125, LVL-Z128, LVL-Z129)
operating instructions electrical connection LVL-S1

Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see

pplementary information
www.pepperl-fuchs.com.

Mounting position

A) vertical installation
B) horizontal installation

P switching point depending on the installation direction
at density 0.7 g/cm®

Dimensions process connections

30 120 mm ... 126 mm
41
19
Process connection N3 = 1 NPT
max. 150 ‘C/25 bar
max. 100 ‘C/40 bar
1 NPT
~30
41 19 max. 150 “C/25 bar
max. 100 “C/40 bar
Process connection G3 = G1A
Mounting accessories: welding
adapter (without vibrating fork
alignment) with FPM O-ring (Viton)
LVL-Z70
G1A
Process connection flush mounted
Accessories

60

LVL-Z15, test magnet

LVL-Z64, socket spanner

LVL-Z70, welding bushing for vessels G1, viton sealing
LVL-Z120, sliding sleeve for unpressurised operation G1A
LVL-Z122, sliding sleeve for unpressurised operation 1 NPT
LVL-Z124, high pressure sliding sleeve G1A

LVL-Z125, high pressure sliding sleeve G1A

LVL-Z128, high pressure sliding sleeve 1 NPT

LVL-Z129, high pressure sliding sleeve 1 NPT

V1-G, mating connector, straight

V1-G-2M-PVC, mating connector, straight, with 2 m (6.6 ft) cable
V1-W, mating connector, 90° angled

V1-W-2M-PVC, mating connector, 90° angled, with 2 m (6.6 ft) cable

Subject to reasonable modifications due to technical advances.
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Technical data

Type code/model humber

[cfvic]-Jsf1]-]

I I-IEI5IVI1I-IN Al

I
-

A pprovals
NA no approval
Spemal features

connector M12 x 1; V1
Electncal output
10V DC ... 55 V DC, PNP, 3-wire
Fork surface
S standard surface, R, < 3.2 um
O polished version, Ry < 1.5 um
G high-polished version, R, < 0.5 um

Process connection

G3
N3
M7
S1
T5
T6

G1A BSP, DIN ISO 228/1, 1.4571/316Ti

1 NPT, ANSI B 1.20.1, 1.4571/316Ti

DNS50, sanitary coupling DIN 1185, 1.4571/316Ti
flush mounted for welding sleeve, 1.4571/316Ti
1%", Triclamp 1SO 2852, 1.4571/316Ti

2", Triclamp 1SO 2852, 1.4571/316Ti

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-S1
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Vibration limit switch

C€

Features

62

Level limit switch for liquids

External test option using test magnet

On-site function control using
external LED display

Easy to install even at points difficult
to access due to compact design

Due to its compact construction, it

can be directly connected to a
miniature contactor, magnet

operated valve or programmable

logic control (PLC)
Rugged stainless steel housing
Cost-saving plug connections

Dimensions

®

L.
:

EI._
©
q

28
]

(o B

@ @

9  LVL-T1-78-PG-**

Function

NS dF=o——— -

A) PG11 cable gland (IP65/IP67)

B) Test magnet

C) G1A (cylindrical), 1 NPT (conical), R 1
(conical), made of corrosion resistant

steel

D) Vibration fork made of heavy duty

corros|
E) Green

ion resistant steel
light-emitting diode "ready to

operate"

F) Red light-emitting diode for switch
indicator "circuit cut off"

G) The connector housing can be mounted
ata 90" angle.

The symmetrical vibrating probe vibrates at its resonance frequency. If it is
submerged in liquid, this resonance frequency changes, and the electronics

activate an electronic switch.

The Vibracon LVL-T1 can be operated in minimum or maximum closed circuit
safety, i. e. the electronic switch closes by obtaining the limit level, by fault and by

power failure.

Electrical connection

Connection output WA

Maximum fail-safe mode

B

1A
=— L1
£2

€2

of]

-
P

E

Connection output E5

Maximum

I

e
=

L+

ol-|+|-

PE

Subject to reasonable modifications due to technical advances.

Minimum

fail-safe mode

1A

|N|_‘

°|

=— U
7

PE

(<>
£®

g
7

Minimum

R = external

OERE
I
i
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Technical data

Application
Description

Output characteristics
Signal on alarm

Fail safe mode
Switching time

Load

Auxiliary energy
Electrical connection

Supply voltage
Current consumption
Residual ripple
Voltage drop
Reverse polarity protection
Performance characteristics
Hysteresis
Operating conditions
Mounting conditions
Installation position
Ambient conditions
Ambient temperature
Storage temperature
Process conditions
Medium temperature
Process pressure (static pressure)
Density
Viscosity
Mechanical specifications
Protection degree
Mechanical construction
Construction type
Versions

Dimensions
Mass
Material

Surface quality
Process connection

Electrical connection

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-T1

level limit switch for application in storage tank, stirring container and pipeline with liquids

output locked

minimum/maximum closed circuit safety, determined by the way of connection

when covering the sensor approx. 0.5 s, when uncovering the sensor approx. 1.0 s

output WA (load switched across thyristor directly in power supply circuit):

- transient (40 ms): max. 1.5 A, max. 375 VA at 250 V or max. 36 VA at 24 V (not short- circuit proof)

- continuous: max. 87 VA at 250 V, max. 8.4 VA at 24 V; min. 2.5 VA at 250 V (10 mA), min. 0.5 VA
at24 V (20 mA)

- residual current max. 4 mA with blocked thyristor

output E5 (the load is switched via a transistor and a separate connection):

- transient (1 s): max. 1 A, max. 55 V (overload and short-circuit protection)

- continuous: max. 350 mA max. 0.5 uF at 55 V, max. 1 uF at 24 V

- residual voltage < 3 V (with closed transistor)

- residual current < 100 pA (with open transistor)

output WA:

Always connect the LVL-T1 in series with a load! Take into account the voltage drop via the LVL-T1 when
switched in circuit and the residual current when isolated (see technical data, output) and, for low supply
voltages, take into account the voltage drop via the load, in order to ensure that the terminal voltage on the
LVL-T1 does not fall below the permissible value.

output E5:

Shguld be used in conjunction with programmable logic controllers (PLC), positive signal on the sensor switch
output (PNP).

The protective circuit is implemented in the connection.

output WA: 19 ... 253 V AC, 50/60 Hz, output E5: 10 ... 55V DC

output WA: max. 4 mA (stand by), output E5: max. 15 mA

output E5: max. 1.7 V, 0 ... 400 Hz

output WA: max. 12V

yes

approx. 4 mm with vertical mounting

any position

-40 ... 70 °C (233 ... 343 K)
-40 ... 85 °C (233 ... 358 K)

-40 ... 150 °C (233 ... 423 K)

-1 ... 40 bar

min. 0.7 g/cm?3

max. 10000 mm?/s (10000 cSt)

IP65/IP67 with connector (cable gland PG11)

compact device

- LVL-T1-G3S-E5PG-NA, process connection G1, 10 ... 55 V DC, PNP 3-wire, connector PG11

- LVL-T1-G3S-E5PG-WH, process connection G1, 10 ... 55 V DC, PNP 3-wire, connector PG11,
overspill protection WHG

- LVL-T1-G3S-WAPG-WH, process connection G1, 19 ... 253 V AC, 3-wire, connector PG11,
overspill protection WHG

All above-mentioned versions are also available with thread 1 NPT.

see dimensions

approx. 450 g

process connection and vibration fork: stainless steel 1.4571/316Ti

housing: stainless steel 1.4404/316L

housing cover: PPSU

connector: PA

plug seal: elastomer

flat seal ring for process connection G1A: elastomer fibre, asbestos-free, unaffected by oils, solvents, vapour,

weak acids and alkalis

R4 < 3.2 um/80 grit

- cylindrical thread G1A in acc. with DIN I1SO 228/1 with flat seal 33 x 39 in acc. with DIN 7603

- conical thread 1 NPT in acc. with ANSI B 1.20.1

- conical thread R1 in acc. with DIN 2999, part 1

4-pin plug connection in acc. with DIN 43650-A, ISO 4400 with cable gland PG11,

for cable diameter 6 ... 9 mm (0.24 ... 0.35 in), max. conductor cross section 1.5 mm?

Copyright Pepperl+Fuchs, Printed in Germany
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Conductive Vibration .
limit switches Float switches

limit switches

Capacitive
limit switches

Vibration limit switch
LVL-T1

Indication and operation
Display elements

Function test

Certificates and approvals
Overspill protection
General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Conformity
Electromagnetic compatibility
Protection degree
Climate class
Supplementary documentation

Supplementary information

Mounting position

Technical data

The LED display is on the connection side of the LVL-S1.

green LED: indication of ready to operate

red LED: switch indication circuit cut off

function test with test magnet:

Put the testing magnet to the shown location (see graph). The vibration fork reacts with the test magnet as in
the case of covering with fluid.

Z-65.11-302 (overspill protection in acc. with WHG)

output WA: EN 50178

emitted interference to EN 50081-1 and EN 61326, class B equipment
interference immunity to EN 50082-2 (field strength 10 V/m) and EN 61326, annex A (industrial sector)

NE 21

EN 60529

EN 60068, part 2-38, fig. 2a

operating instructions KA0350

operating instructions KA0320 weld-in adapter G1A (LVL-Z70)

operating instructions KA1510 sliding sleeve for unpressurised operation G1A, 1 NPT (LVL-Z120, LVL-Z122)
operating instructions KA1530 high pressure sliding sleeve G1A, 1 NPT

(LVL-Z124, LVL-Z125, LVL-Z128, LVL-Z129)

approval ZE1860 overspill protection in acc. with WHG (Z-65.11-302)

Statement of Conformity, Declaration of Conformity and instructions have to be observed. For information see
www.pepperl-fuchs.com.

A) vertical installation

B) horizontal installation

C) installation in 1" nozzles
(A to C for the entire viscosity range
up to 10000 mm2/s)

» switching point depending on the installation direction
at density 0.7 g/cm?

F@z:[[]]:@

max. 60

==y ©

Continuous Limit value
immersion probes

immersion probes

Hydrostatic
pressure sensors

Accessories
e LVL-Z15, test magnet

e LVL-Z64, socket spanner

e LVL-Z70, welding bushing for vessels G1, viton sealing

e LVL-Z120, sliding sleeve for unpressurised operation G1A

e LVL-Z122, sliding sleeve for unpressurised operation 1 NPT
* LVL-Z124, high pressure sliding sleeve G1A

e LVL-Z125, high pressure sliding sleeve G1A

* LVL-Z128, high pressure sliding sleeve 1 NPT

¢ LVL-Z129, high pressure sliding sleeve 1 NPT

Date of issue 09/22/06 — Catalog Field Devices
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Technical data Vibration limit switch

LVL-T1
Type code/model humber
[efvic]-fr]+]-] L [s{-1 | [ [ -] }LI
Approvals
NA no approval
WH  overspill protection WHG
CG CSA general purpose
Electrical connection
PG PG11 connector, ISO 4400, IP65/IP67
PN connector %2 NPT, ISO 4400, IP65
Electrical output
WA 19V AC..253V AC, 3-wire
E5 10V DC ... 55 V DC, PNP 2-wire
Fork surface
S standard surface, Ry < 3.2 um
Process connection
G3 G1A, BSP, DIN ISO 228/1, 1.4571/316Ti
N3 1 NPT, ANSI B 1.20.1, 1.4571/316Ti
R3 R1, BSP, DIN 2999, 1.4571/316Ti
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Vibration .
limit switches Float switches

Conductive
limit switches

Vibration limit switch

Dimensions

Vibracon LVL-M* with plastic
housing and process connection G**

Vibracon LVL-M* with aluminium housing
and process connection with flange

Additional dimensions see section
dimensions.
Length L see process connections.

Function

085 max. 76

max. 155

B
I

max. 173

max. 40.7

The Vibracon is a level limit switch for use in all liquids.
for temperature of -50 °C (223 K) to +150 °C (423 K)

for pressures up to 64 bar

Capacitive
limit switches

Continuous Limit value
immersion probes

immersion probes

Hydrostatic
pressure sensors

* for viscosities up to 10000 mm3/s

« for densities up to 0.5 g/cm? or 0.7 g/cm? (other settings available on request)
The function is not affected by flow, turbulence, bubbles, foam, vibration, bulk solids
content or build-up, the Vibracon is thus the ideal substitute for float switches.

The compact version is ideal for mounting in pipes (LVL-M1). In addition there is a
version with extension tube up to 6 m (20 ft) (LVL-M2).

High corrosion-resistant Alloy C4 (2.4610) is available for the vibration fork and
process connection for applications in very aggressive liquids.

EEx ia, EEx de and EEXx d protection enable it to be used in hazardous areas.

Features

¢ Level limit switch for liquids

¢ Large number of process
connections to choose from:
universal usage

* Wide variety of electronic modules:
the right connection for every process
control system

Electrical connection

* No calibration: quick and low-cost Connection FEL 52 (E5) 3-wire DC connection (example)

start-up
. . . - preferably for use with memory - -
o No_mechanlcally moving parts: programmable controls (PLC) | b |
maintenance-free, no wear, long - positive signal at the switch output | | FEL 52 (E5) | i
operating life of the electronics (PNP) | . |
o . ) - Output blocked on reaching limit | ST | |
* Monitoring of the vibrating fork for level. Ll l’ilr Y i |
damage: guaranteed function - also in compact housing with | [ U s
plug connection available | | | ~- | | ;
« PROFIBUS PA protocol: o . il
commissioning and maintenance || 1 > =+ 3 | |
| S — |

quick and easy
e Upto SIL2 acc. to IEC 61508

L+ L—
U=10VDC..55V DC

Other connection types see section
electrical connection.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Technical data

Application
Function principle

Function and system design
Measuring principle

Input characteristics
Measured variable
Measurement range

Medium density
Output characteristics
Fail safe mode

Switching time
Switch-on response

Auxiliary energy
Supply voltage

Connecting cable

Power consumption

Current consumption
Performance characteristics
Reference operating conditions

Maximum measured error
Non-repeatability
Hysteresis
Influence of medium density
Influence of medium temperature
Influence of medium pressure
Operating conditions
Mounting conditions

Installation position

Ambient conditions
Ambient temperature

Storage temperature
Overvoltage protection

Process conditions
Medium temperature
Medium pressure
Test pressure

Thermal shock resistance

State of aggregation

Density

Viscosity

Solid contents
Mechanical specifications

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-M*

limit detection
maximum or minimum detection in tanks or pipelines containing all types of liquids including use in explosion
hazardous areas

The forks of the sensors vibrate at their intrinsic frequency, this frequency is reduced when covered with
liquid. The change in frequency then activates the limit switch.

limit level (limit value)

LVL-M1: depends on mounting point
LVL-M2: depends on mounting point and pipe extension up to 6000 mm (20 ft)

adjustment on the electronic insert > 0.5 g/cm3 or>0.7 g/cm3 (other on request)

switch-over for minimum/maximum residual current safety on electronic insert

MAX = maximum safety:
The output switches to the power fail response when the fork is covered.
for use with overspill protection for example

MIN = minimum safety:
The output switches to the power fail response when the fork is exposed.
for use with dry running protection for example

when fork is covered: approx. 0.5 s, when fork is exposed: approx. 1.0 s (other switching times on request)
additionally configurable for PROFIBUS PA (electronic insert FEL50A (PA)): 0.5 ... 60 s

when switching on the power supply the output assumes the alarm signal, after max. 3 s it assumes the
correct switching mode

electronic insert FEL50A (PA): 9...32V DC
electronic insert FEL51 (AC): 253 V AC, 50/60 Hz
electronic insert FEL52 (E5): 10 ... 55V DC
electronic insert FEL54 (WA): 19 ... 253 V AC, 50/60 Hz or 19 ... 55 V DC
electronic insert FEL55 (Sl): 11 ... 36 V DC, PLC

electronic insert FEL56 (N1), FEL58 (N2): isolating amplifier acc. to EN 60947-5-6 (NAMUR)

electronic inserts: cross section max. 2.5 mm2, strand in ferrule in acc. to DIN 46228
protective earth in housing: cross section max. 2.5 mm?
external equipotential bonding connection on housing: cross section 4 mm?

electronic insert FEL52 (E5): max. 0.83 W
electronic insert FEL54 (WA): max. 1.3 W

electronic insert FEL52 (E5): max. 15 mA

ambient temperature: 23 °C (296 K), medium temperature: 23 °C (296 K),
product density: 1 g/t::m3 (water), viscosity: 1 mm?2/s, medium pressure pe: O bar,
sensor mounting: vertical from above, density switch: to > 0.7 g/cm3

max. + 1 mm, specified by mounting position

0.1 mm

approx. 2 mm (0.08 in)

max. +4.8 ... -3.5 mm (+0.19 ... -0.14 in) (0.5 ... 1.5 g/cm?3)

max. +1.4 ... -2.8 mm (+0.05 ... -0.11 in) (-40 ... +150 °C (233 ... 423 K))
max. 0 ... 2.5 mm (0 ... -0.1 in) (-1 ... 64 bar)

LVL-M1: any position
LVL-M2: with short pipe (up to 500 mm (19.7 in)) any position, with long pipe vertical

-50 ... 70 °C (223 ... 343 K), function with reduced data values
see section ambient temperature

-50 ... 80 °C (223 ... 353 K)

electronic insert FEL51 (AC), electronic insert FEL52 (E5), electronic insert FEL54 (WA), electronic insert
FEL55 (SI): overvoltage category IlI

-50 ... 150 °C (223 ... 423 K), for exceptions see process connections
pe = -1 ... 64 bar over the entire temperature range, exceptions see process connections

max. 100 bar (1.5 times the medium pressure p), no function during test pressure, burst pressure of
diaphragm 200 bar

max. 120 °C/s (max. 120 K/s)

liquid

min. 0.5 g/cm3 (compact housing 0.7 g/cm?3), other density settings on request
max. 10000 mm?/s (max. 10000 cSt)

max. @ 5 mm

Copyright Pepperl+Fuchs, Printed in Germany
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Float switches

Conductive
limit switches

Vibration
limit switches

Continuous Limit value Capacitive
immersion probes limit switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch
LVL-M*

Protection degree

Mechanical construction
Construction type

Dimensions

Mass

Additional weight

Material

Surface quality
Switching point
Process connection

Indication and operation
Display elements

Subject to reasonable modifications due to technical advances.

Technical data

polyester, steel and aluminium housing: IP66/IP67

compact housing:

- IP65 with valve connector PG11 or %2 NPT

- IP66/IP68 with M12 x 1 connector without LEDs (1.4435/316L)
- IP69K with M12 x 1 connector1 with LEDs (1.4435/316L)

LVL-M1: compact design
LVL-M2: version with extension tube

housing: diameter max. 85 mm (3.3 in), height max. 173 mm (6.8 in)

temperature separator, pressure-tight bushing: additional length L 140 mm (5.5 in)

process connection: length L 66.5 ... 80 mm (2.6 ... 3.1in)

extension: any length L from 148 ... 6000 mm (6 in ... 20 ft), depending on the process connection
extension: length type I, for vertical installation from above same switching point as

Vibracon LVL1, LVL2

vibration fork: width 17.5 mm (0.7 in), fork width 10 mm (0.4 in), length 25 mm (1 in)

600 g, basic weight: compact sensor, electronic insert, stainless steel housing, process connection G2*,
additional weight is dependent on extension tube, housing and process connection

process connections:

- A3* 1000 g, A4* 1200 g, A5* 1500 g, A6* 2400 g, A72 4800 g, A81 4900 g, A82 6800 g, A91 7000 g,
A92 11.5 kg, A93 17.3 kg

- C45 1400 g, C51 1200 g, C71 1600 g, C75 3200 g, C95 5900 g, CA3 5600 g

- D45 1400 g, D51 1200 g, D71 1600 g, D75 3200 g, D7A 300 g, D7D 300 g, D95 5900 g, DA3 5600 g

- F45 1400 g, F51 1200 g, F55 2000 g, F61 1400 g, F65 2400 g, F71 1600 g, F75 3200 g, F7F 2600 g,
F81 2400 g, F85 4300 g, F93 4800 g, F95 5900 g, FA3 5600 g, FA5 7500 g

-G3*2009g

- J13 no information, J16 no information, J17 1700 g, J19 no information, J1A no information, J1C 1700 g

- N3* 200 g, N75 2900 g

-R3*200 g

- T51 no information, T61 100 g

length, spacers, bushings:

- B* 900 g/m, C* 2300 g/100 in

-D*100 g

-1*600 g

-J* 900 g/m and 600 g, K* 2300 g/100 in and 600 g

-L*,Q*700g

- R* 900 g/m and 700 g, S* 2300 g/100 in and 700 g

-T*800¢g

wetted parts:

- process connection and extension pipe: 1.4435/316L or 2.4610/Alloy C4

- vibration fork: 1.4435/316L or 2.4610/Alloy C4

- flat seal for process connection G2* or G3*: elastomer fibre, asbestos-free

housings:

- polyester housing: PBT-FR with PBT-FR cover or with PA12 cover with sight glass, cover seal: EPDM

- stainless steel housing: 1.4301/304, cover seal: silicone

- aluminium housing: EN-AC-AISi10Mg, plastic-coated, cover seal: EPDM

- compact housing with valve connector or M12 connector: 1.4435/316L

cable gland: polyamide or brass, nickel-plated

temperature spacer: 1.4435/316L

pressure-tight bushing: 1.4435/316L

R4 < 3.2 um/80 grit: length, spacer, bushings *A, *B, *E

see section switch point

- cylindrical thread G3A, G1A to DIN ISO 228/1 with flat seal to DIN 7603

- conical thread R3, R1 to DIN 2999, part 1

- conical thread 34 -14 NPT, 1 - 11%2 NPT to ANSI B 1.20.1

- flush-mounted with welding sleeve to factory standard (G3%A, G1A)

- flush-mounted with welding neck to factory standard (1"), sensor can be positioned

- Triclamp 112", 2" to ISO 2852

- flanges to EN 1092-1 from DN25, to ANSI B 16.5 from 1", to JIS B 2238 (RF) from DN25

for additional information see type code

electronic inserts:

- electronic inserts FEL50 A (PA), FEL58 (N2): green LED, yellow LED
- electronic inserts FEL51 (AC), FEL52 (E5), FEL54 (WA), FEL55 (SI), FEL56 (N1): green LED, red LED
compact housings:

compact housing with valve connector

- electronic version FEL51 (AC), FEL52 (E5): green LED, red LED

- electronic version FEL58 (N2): green LED, yellow LED

compact housing with M12 x 1 round connector without LEDs

- electronic version FEL52 (E5): green LED, yellow LED, red LED

- electronic version FEL58 (N2): green LED, yellow LED

compact housing with M12 x 1 round connector with LEDs

- electronic version FEL52 (E5): green LED, two yellow LEDs
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Technical data

Operating elements

Function test

Certificates and approvals
Ex approval

Type of protection

SIL classification
Overspill protection
General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Directive 94/9 EC (ATEX)
Conformity

Electromagnetic compatibility

Protection degree

Climate class

Vibration resistance
Supplementary documentation

Supplementary information

Vibration limit switch
LVL-M*

electronic insert FEL50A (PA): 8 switches for device address setting

electronic inserts FEL51 (AC), FEL52 (E5), FEL54 (WA), FEL55 (Sl), FEL56 (N1): two switches for fail-safe
mode and density change

electronic insert FEL58 (N2): two switches for fail-safe mode and density change and one test button
interrupts lead

compact housing: function test with test magnet

electronic versions FEL51 (AC), FEL52 (E5) and FEL58 (N2): During the test, the current state of the
electronic switch is reversed.

KEMA 01 ATEX 1089, KEMA 01 ATEX 1147 X, KEMA 01 ATEX 2117, for additional certificates see
www.pepperl-fuchs.com

& 11 1/2G EExia lIC T3 ... T6 or EEx ia IIB T3 ... T6 and &) Il 1/2D T80°C (KEMA 01 ATEX 1089)
& 111G EExia lIC T3 ... T6 or EEx ia IIB T3 ... T6 (KEMA 01 ATEX 1147 X)

& 11 1/2GEEXd IC T3 ... T6 or EEx d IIB T3 ... T6 (KEMA 01 ATEX 2117)

& 11 3G EEx nA/nC 11 T6 and {&) Il 3D T85°C

up to SIL2 acc. to IEC 61508
Z-65.11-306 (overspill protection in acc. with WHG)

EN 61010-1

emitted interference to EN 61326, class B equipment

interference immunity to EN 61326, annex A (industrial sector)

If the fork tines are joined together on account of build-up, the useful signal is attenuated to such an extent
that the original EMC values can no longer be completely observed (EN 61000-4-3 electromagnetic fields,
EN 61000-4-6 HF coupling).

EN 50014, EN 50018, EN 500020, EN 500021, EN 50284, EN 50281-1-1

NE 21

EN 60529

EN 60068, part 2-38, fig. 2a

EN 60068-2-6, 10 ... 50 Hz, 0.15 mm, 100 cycles

technical information T13280

operating instructions KA1430 (LVL-M*)

operating instructions KA2200 (LVL-M** with compact housing)

operating instructions BA1410 (electronic insert FEL50A (PA))

operating instructions KA1400 weld-in socket G1 (LVL-Z102)

operating instructions KA1410 weld-in adapter G1 (LVL-Z101)

operating instructions KA1420 weld-in adapter G3 (LVL-Z100)

operating instructions KA1510 sliding sleeve for unpressurised operation G1A, 1 NPT (LVL-Z120, LVL-Z122)
operating instructions KA1520 sliding sleeve for unpressurised operation G1%2A, 172 NPT
(LVL-Z121, LVL-Z123)

operating instructions KA1530 high pressure sliding sleeve G1A, 1 NPT

(LVL-Z124, LVL-Z125, LVL-Z128, LVL-Z129)

operating instructions KA1540 high pressure sliding sleeve G1A, 1 NPT

(LVL-Z126, LVL-Z127, LVL-Z130, LVL-Z131)

safety information SI0310 (KEMA 01 ATEX 2117)

safety information SI0630 (KEMA 01 ATEX 1089)

safety information SI0640 (KEMA 01 ATEX 1147 X)

safety information SI11540 (KEMA 01 ATEX 1089), PROFIBUS PA version

safety information SI1590 (KEMA 01 ATEX 11147 X), PROFIBUS PA version

safety information S11820 (&) Il 3G EEx nA/nC 11 T6 and ) Il 3D T85°C)

approval ZE2330 overspill protection acc. to WHG (Z-65.11-306)

FM installation drawing ZD0410

CSA control drawing ZD0420

EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity and instructions have
to be observed. For information see www.pepperl-fuchs.com.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group e Tel.: Germany +49-621-776-0 ¢ USA +1-330-4253555 ¢ Singapore +65-67-799091 ¢ Internet www.pepperl-fuchs.com

69

Conductive Vibration .
limit switches limit switches Float switches

Capacitive
limit switches

Continuous Limit value
immersion probes

immersion probes

Hydrostatic
pressure sensors



Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch Technical data
LVL-M*

Electrical connection

Electronic insert FEL50A (PA)

Two-wire connection for power supply and data transfer for
connecting to PROFIBUS PA

Additional functions:

¢ Digital communication enables the representation, reading and
editing of the following parameters: fork frequency, switch-on
frequency, switch-off frequency, switch-on time and switch-off time,
status, measured value, density switch.

* Matrix locking possible.

* Switch to WHG mode possible (WHG approval).

¢ You can also visit www.profibus.com for more information.

Electronic insert FEL51 (AC)

Two-wire AC connection
Always connect in series with a load!

Check the following:
* the residual current in blocked state (up to 3.8 mA)
* that for low voltage
- The voltage drop across the load is such that the minimum
terminal voltage at the electronic insert (19 V) when blocked is
not undershot.

- The voltage drop across the electronics when switched through
is observed (up to 12 V).

* that a relay cannot de-energise with holding power below 3.8 mA
If this is the case, a resistor should be connected parallel to the
relay (RC module available on request).

* When selecting the relay, pay attention to the holding power/rated
power (see connectable load).

Subject to reasonable modifications due to technical advances.

FEL50A (PA)
PA PA+ +
________ A ]
....... J
PROFIBUS PA

U=9VDC..32VDC

] Segment coupler

r
FEL51 (AC)
/A\
|
<™
¥
B S
I
1 2 =+
Lo S ?._1
min. ‘\\ @
19V N
N
\
w[] |
\
\
external ‘
load ‘
\
|
o o J) o
L1 N N PE

U~ max. 253 V AC, 50/60 Hz
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Technical data

Electrical connection

Electronic FEL51 (AC) in compact housing

Electronic insert FEL52 (E5)

Three-wire DC connection
* preferably used with programmable

logic controllers (PLC), DI module as per EN 61131-2.
* positive signal at switching output of the electronics (PNP)

* Qutput blocked on reaching limit.

Electronic FEL52 (E5) in compact housing

Subject to reasonable modifications due to technical advances.

Vibration limit switch

LVL-M*
Connection MIN
Housing C2 (% NPT) — ®
or 1 |}
Housing C6 (PG11) 3 (0] E 2
—
E ) 19 V
R
1.0A
PE L1 N
(Ground)
FEL52 (E5)
I
Ve TN
/ \
v AN
-

Connection

Housing C4 (M12 x 1),
connector with LEDs

E}D:ﬂ

Housing C4 (M12 x 1),

connector without LEDs

%m:ﬂ

Housing C2 (Y2 NPT)

or
Housing C6 (PG11)

=5

PE |- L+
(Ground)

PE L-
(Ground)

05A

L+

Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group ° Tel.: Germany +49-621-776-0 « USA +1-330-4253555  Singapore +65-67-799091 e Internet www.pepperl-fuchs.com 71

Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors



Vibration Float switches

limit switches

Continuous Limit value Capacitive Conductive
immersion probes limit switches limit switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch Technical data

LVL-M*

Electrical connection

Electronic insert FEL54 (WA)

Universal current connection with relay output

* Power supply:
Please note the different voltage ranges for AC and DC.

e Qutput:
When connecting an instrument with high inductance, provide a
spark arrester to protect the relay contact.
A fine-wire fuse (depending on the load connected) protects the
relay contact on short-circuiting.
Both relay contacts switch simultaneously.

* When jumpered, the relay output works with NPN logic.

Electronic insert FEL55 (SI)

Two-wire connection for separate switching unit

e for connecting to programmable logic controllers (PLC) for
example, Al module 4 mA ... 20 mA to EN 61131-2

¢ Output signal jump from high to low current on limit (H-L edge)

Subject to reasonable modifications due to technical advances.

FEL54 (WA)

~
—_————

1 2 @ 4 5 6 7 8
*
|::| T |::| |::|
05A
o o 0O o o o o o o
L1 N PE u r a u r
L+ L-
U~ 19V AC ... 253 V AC, 50/60 Hz
U-19VDC...55VDC
FELS55 (SI)
T
//_L\ AN
_L \ ! A
\ ! \ ]
\\_)/ \7_//
| |
1 2 +
————— O — — O — ——————
EEx ia @
_LI
o o
- +

U=11VDC...36 VDC

e.g.PLC
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Technical data

Electrical connection

Electronic insert FEL56 (N1)

Two-wire connection for separate switching unit

* for connecting to isolating amplifiers acc. to NAMUR
(IEC 60947-5-6), e. g. isolating amplifier KFD2-SR2-Ex1.W or
remote process interface KSD-BI-Ex2 from Pepperl+Fuchs

¢ Output signal jump from low to high current on limit (L-H edge)

Connecting to multiplexer: set clock time to min. 2 s.

Electronic insert FEL58 (N2)

Two-wire connection for separate switching unit

* for connecting to isolating amplifiers acc. to NAMUR
(IEC 60947-5-6), e. g. Isolating amplifier KFD2-SR2-Ex1.W or
remote process interface KSD-BI-Ex2 from Pepperl+Fuchs

¢ OQutput signal jump from high to low current on limit (H-L edge)

Additional function:
Test key on the electronic insert. Pressing the key breaks the
connection to the isolating ampilifier.

Connecting to multiplexer: set clock time to min. 2 s.
Note

For Ex-d applications, the additional function can only be used if the
housing is not exposed to an explosive atmosphere.

Vibration limit switch

LVL-M*
—
FEL56 (N1)
()
//_L\ AN
_L \ ! AN
\ / \\ )]
\
- >‘(/ 7_//
1 2 =
—_——— ¥ o VPRI o W —— p—
....... pu—
EEx ia @

o o

- +

Isolated switch amplifiers
according to IEC 60947-5-6 (NAMUR)

FEL58 (N2)
T
//_L\ AN
_ \ / A
OPs
\_){/ 7 //
1 2 -
—_————— — [ o SR o W — JR—
....... pu—
EEx ia @

o o

- +

Isolated switch amplifiers
according to IEC 60947-5-6 (NAMUR)

Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors
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Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch

LVL-M*

Electrical connection

Electronic FEL58 (N2) in compact housing

74

Subject to reasonable modifications due to technical advances.

Technical data

Connection MAX MIN
Housing C4 (M12 x 1),
connector with LEDs 5 1
(WT) (BN)
3 4
(BU) (BK)
Housing C4 (M12 x 1),
connector without LEDs
%xm:ﬂ +
Housing C2 (%2 NPT)
or @ ®
Housing C4 (PG11) (-]
1 3 O 1 ﬂ O 2
{ M
[e]

=3

+
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Technical data

Dimensions

Compact housing C*

Stainless steel housing E*

Lﬂ w length L see process connections

Process connections
A**‘ C**‘ Dk*: F**‘ Jk*’ N75

32

Subject to reasonable modifications due to technical advances.

b

41

G2*

66.5

N3*

50.5

(69)

206

Vibration limit switch
LVL-M*

40

max. 150

G3* G3E

41 80

61.3

R2* R3*

(66.5) (69)
50.5 50.5
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Continuous Limit value Capacitive Conductive Vibration .
immersion probes limit switches limit switches limit switches Float switches

immersion probes

Hydrostatic
pressure sensors

Vibration limit switch Technical data

LVL-M*

Dimensions

Extension tube
Thread: G3%A
G1A

-

@21.5

from seal surface of
thread adapter

Vibration fork

Ambient temperature

Permissible ambient temperature T
at the housing depends on the
product temperature T, in the
vessel:

* additional temperature range for sensors

with a temperature separator or pressure- \—/

tight bushing

Switch point

Thread: 3 NPT

Flanges and flange-like

1 NPT process connections
R3%
R1
. :\‘ @215 L |
- ] @215
from lower egde
of thread
221.5
~
o
<
gl |3
! £
10 17.5
T
‘\ *
—70°C
50 °C
0c | | =
-50 °C 0°C 50 °C 100 °C 150°C T,
T 90 °C
-50 °C

Switch point > on the sensor depend on the mounting position, with reference to water, density 1 g/cm?, 23 °C (296 K), p, O bar.

Note:

The switch points of the
Vibracon LVL-M2C are at
other positions to those of the
previous versions LVL1,
LVL2.

13 mm (0.51 in)

Mounting from above

Subject to reasonable modifications due to technical advances.

Mounting from below

| Y4mm (0.16in)

Mounting from the side

Copyright Pepperl+Fuchs, Printed in Germany

76 Pepperl+Fuchs Group e Tel.: Germany +49-621-776-0 ¢« USA +1-330-4253555 ¢ Singapore +65-67-799091 ¢ Internet www.pepperl-fuchs.com

Date of issue 09/22/06 — Catalog Field Devices



Date of issue 09/22/06 — Catalog Field Devices

Technical data

Accessories

Welding sleeves

e LVL-Z100, welding sleeve G3 for flush mounting for process connection G21
* LVL-Z101, welding sleeve G1 for flush mounting for process connection G3E
* LVL-Z102, welding sleeve G1 for flush mounting for process connection G3E

Flanges
e LVL-Z105, lap joint round flange DN50 PN40 form A with G1 thread for process connection G31

* LVL-Z1086, lap joint round flange ANSI 2" with G1 thread for process connection G31
e LVL-Z107, lap joint square flange with G1 thread for process connection G31

Sliding sleeves

LVL-Z120, sliding sleeve for unpressurised operation G1A
LVL-Z121, sliding sleeve for unpressurised operation G112A
LVL-Z122, sliding sleeve for unpressurised operation 1 NPT
LVL-Z123, sliding sleeve for unpressurised operation 1%2 NPT
LVL-Z124, high pressure sliding sleeve G1A

LVL-Z125, high pressure sliding sleeve G1A, Alloy C4/2.4610
LVL-Z126, high pressure sliding sleeve G12A

LVL-Z127, high pressure sliding sleeve G1'2A, Alloy C4/2.4610
LVL-Z128, high pressure sliding sleeve 1 NPT

LVL-Z129, high pressure sliding sleeve 1 NPT, Alloy C4/2.4610
LVL-Z130, high pressure sliding sleeve 12 NPT

LVL-Z131, high pressure sliding sleeve 12 NPT, Alloy C4/2.4610

Further accessories

LVL-Z108, cover with glass sight glass for stainless steel housing E*
LVL-Z109, cover with PC sight glass for stainless steel housing E*
LVL-Z110, transparent cover for polyester housing P*

V1-G, mating connector, straight

V1-W, mating connector, 90° angled

Subject to reasonable modifications due to technical advances.

Vibration limit switch
LVL-M*
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Vibration Float switches

Conductive

t switches

limi

t switches

limi

Capacitive
limit switches

imit value

L
immersion pro

Continuous

Hydrostatic
pressure sensors

i bes

i bes

Immersion pro

Vibration limit switch
LVL-M*

Type code/model number

78

Technical data

[efve]-fm] [-T [ | |1
L L

design M1 AA
design M1 1A

design M1 QA
design M2 BB
design M2 BE
design M2 cB
design M2 CE
design M2 DB
design M2 DE
design M2 JB
design M2 JE
design M2 KB
design M2 KE
design M2 LB
design M2 LE
design M2 RB
design M2 RE
design M2 SB
design M2 SE
design M2 TB
design M2 TE

Design
M1 compact design

I N I I ey A I I O
T T I [ — 17

Specification of length without unit for design M2
Certificates
NA  for non-hazardous areas
WH  WHG overspill protection
E1 &) Il 1G EExialIC T6
E2 (&) Il 1/2G EExiallC T6
E3 @ 111/2G EEx d IIC T6
EA @ Il 1G EEx ia [IC T6, WHG
EB (&) Il 1/2G EExia lIC T6, WHG
EC (& Il 1/2G EEx d IIC T6, WHG
EN @ 11 3G EEx nC IIC T6, WHG
EM @ 11 3G EEx nA IIC T6, WHG

FI FM, IS, CI 1, Il, 1ll, Div1, Group A-G
FN  FM, NI, Cl |, Div2, Group A-D

FX  FM, XP, CI L, Il, lll, Div1, Group A-G
CG CSA, General Purpose

Cl CSA, IS, CI 1, 11, 11, Div1, Group A-G
CX CSA, XP, Cl I, I, lil, Div1, Group A-G

Optional equipment

NA  without optional equipment

Z3 3.1.B material, wetted parts 1.4435, inspection certificate to EN 10204
Electronic insert

PA  FEL50 A, PROFIBUS PA

AC  FEL51, contactless 2-wire switch, 19 V AC ... 253 V AC

E5 FEL52, PNP 3-wire, 10V DC ... 55V DC

SI FEL55, 8/16 mA, 11 VDC ... 36 V DC

N1 FEL56, NAMUR, L-H edge

N2  FEL58, NAMUR with push button, H-L edge
Housing, cable entry

A1 aluminium housing, P66, cable gland M20

A2  aluminium housing, Nema 4x, % NPT

A3 aluminium housing, IP66, entry G12A

A4 aluminium housing, IP66, plug connector M12 x 1

A5  aluminium housing, IP66, PA plug connector M12 x 1

C2 compact housing, Nema 4x, %2 NPT plug connector, 1.4435/316L
C4  compact housing, IP66, plug connector M12 x 1, 1.4435/316L
C6 compact housing, IP66, PG11 plug connector, 1.4435/316L
E1 stainless steel housing, IP66, cable gland M20

E2  stainless steel housing, Nema 4x, %2 NPT

E3  stainless steel housing, IP66, entry G12A

E4  stainless steel housing, IP66, plug connector M12 x 1

E5  stainless steel housing, IP66, PA plug connector M12 x 1
P1  polyester housing, IP66, cable gland M20

P2  polyester housing, Nema 4x, 2 NPT

P3  polyester housing, IP66, entry G/2A

P4  polyester housing, IP66, plug connector M12 x 1

P5  polyester housing, IP66, PA plug connector M12 x 1

Length, temperature spacer, pressure-tight bushing

66 mm/2.6 in, R, < 3.2 um/80 grit

66 mm/2.6 in, R, < 3.2 um/80 grit, with temperature spacer

66 mm/2.6 in, R, < 3.2 um/80 grit, with pressure-tight bushing

mm L 1.4435/316L, R, < 3.2 mm/80 grit

mm L 2.4610/Alloy C4, R, < 3.2 mm/80 grit

in L 1.4435/316L, R, < 3.2 mm/80 grit

in L 2.4610/Alloy C4, R, < 3.2 mm/80 grit

special length L 11, 1.4435/316L, R, < 3.2 mm/80 grit, switch point = Vibracon compact
special length L I, 2.4610/Alloy C4, R, < 3.2 mm/80 grit, switch point = Vibracon compact
mm L 1.4435/316L, with temperature spacer

mm L 2.4610/Alloy C4, with temperature spacer

in L 1.4435/316L, with temperature spacer

in L 2.4610/Alloy C4, with temperature spacer

special length L I, 1.4435/316L, with temperature spacer, switch point = Vibracon compact
special length L I, 2.4610/Alloy C4, with temperature spacer, switch point = Vibracon compact
mm L 1.4435/316L, with pressure-tight bushing

mm L 2.4610/Alloy C4, with pressure-tight bushing

in L 1.4435/316L, with pressure-tight bushing

in L 2.4610/Alloy C4, with pressure-tight bushing

special length L 11, 1.4435/316L, with pressure-tight bushing, switch point = Vibracon compact
special length L II, 2.4610/Alloy C4, with pressure-tight bushing, switch point = Vibracon compact

M2  extended design (148 mm/6 in ... 6,000 mm/20 ft)

Subject to reasonable modifications due to technical advances.

WA FELS54, potential-free change-over contact, DPDT, 19 V AC ... 253 V AC, 19V DC ... 55 V DC

Continued on next page.
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Technical data

Type code/model humber

Vibration limit

[L]v]L]-fm]

A31
A4l
A42
A51
A52
A61
A6C
A62
A63
A72
A81
A82
A91
A92
A93
F45
F51
F55
F61
F65
F71
F75
F81
F85
F93
F95
FA3
FA5
D45
C45
D51
C51
D71
Cc7
D75
C75
D95
C95
DA3
CA3
F7F
R21
R2C
R31
R3C
N21
N2C
N31
N3C
G21
G2C
G31
G3C
G3E
J13
J16
J17
Ji1c
J19
J1A
N75
T51
T61
XXX

Design

Process connection and material

1", ANSI B 16.5, 150 Ibs RF, 1.4435/316L
1%", ANSI B 16.5, 150 Ibs RF, 1.4435/316L

11", ANSI B 16.5, 300 Ibs RF, 1.4435/316L design M2
1%", ANSI B 16.5, 150 Ibs RF, 1.4435/316L

1%", ANSI B 16.5, 350 Ibs RF, 1.4435/316L design M2
2", ANSI B 16.5, 150 Ibs RF, 1.4435/316L

2", ANSI B 16.5, 150 Ibs RF, Alloy C4, platinised

2", ANSI B 16.5, 300 Ibs RF, 1.4435/316L design M2
2", ANSI B 16.5, 600 Ibs RF, 1.4435/316L design M2
2%", ANSI B 16.5, 300 Ibs RF, 1.4435/316L design M2
3", ANSI B 16.5, 150 Ibs RF, 1.4435/316L

3", ANSI B 16.5, 300 Ibs RF, 1.4435/316L design M2
4", ANSI B 16.5, 150 Ibs RF, 1.4435/316L

4", ANSI B 16.5, 300 Ibs RF, 1.4435/316L design M2
4", ANSI B 16.5, 600 Ibs RF, 1.4435/316L design M2

DN25 PN40, EN 1092-1 form B, 1.4435/316L

DN32 PN6, EN 1092-1 form B, 1.4435/316L

DN32 PN40, EN 1092-1 form B, 1.4435/316L

DN40 PN6, EN 1092-1 form B, 1.4435/316L

DN40 PN40, EN 1092-1 form B, 1.4435/316L

DN50 PN6, EN 1092-1 form B, 1.4435/316L

DN50 PN40, EN 1092-1 form B, 1.4435/316L

DN65 PN6, EN 1092-1 form B, 1.4435/316L

DN65 PN40, EN 1092-1 form B, 1.4435/316L

DN80 PN16, EN 1092-1 form B, 1.4435/316L

DN80 PN40, EN 1092-1 form B, 1.4435/316L

DN100 PN16, EN 1092-1 form B, 1.4435/316L

DN100 PN40, EN 1092-1 form B, 1.4435/316L

DN25 PN40, EN 1092-1 form C, 1.4435/316L, sealing strip
DN25 PN40, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN32 PN6, EN 1092-1 form C, 1.4435/316L, sealing strip
DN32 PN6, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN50 PN6, EN 1092-1 form C, 1.4435/316L, sealing strip
DN50 PN6, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN50 PN40, EN 1092-1 form C,1.4435/316L, sealing strip
DN50 PN40, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN80 PN40, EN 1092-1 form C, 1.4435/316L, sealing strip
DN80 PN40, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN100 PN16, EN 1092-1 form C, 1.4435/316L, sealing strip
DN100 PN16, EN 1092-1 form C, 2.4610/Alloy C4, platinised
DN50 PN40, EN 1092-1, spring, 1.4435/316L

R3 BSP, DIN 2999, 1.4435/316L

R3% BSP, DIN 2999, 2.4610/Alloy C4, platinised

R1 BSP, DIN 2999, 1.4435/316L

R1 BSP, DIN 2999, 2.4610/Alloy C4

% NPT, ANSI B 1.20.1, 1.4435/316L

3 NPT, ANSI B 1.20.1, 2.4610/Alloy C4

1 NPT, ANSI B 1.20.1, 1.4435/316L

1 NPT, ANSI B 1.20.1, 2.4610/Alloy C4

G3%, DIN ISO 228/1, BSP, 1.4435/316L, mounting for welded sleeve
G3%, DIN 1SO 228/1, BSP, 2.4610/Alloy C4

G1, DIN ISO 228/1, BSP, 1.4435/316L

G1, DIN ISO 228/1, BSP, 2.4610/Alloy C4

G1, DIN ISO 228/1, BSP, 1.4435/316L, mounting for welded sleeve
10K 25A, JIS B 2238 (RF), 1.4435/316L

10K 40A, JIS B 2238 (RF), 1.4435/316L

10K 50A, JIS B 2238 (RF), 1.4435/316L

10K 50A, JIS B 2238 (RF), 2.4610/Alloy C4, platinised

10K 80A, JIS B 2238 (RF), 1.4435/316L

10K 100A, JIS B 2238 (RF), 1.4435/316L

DN50 PN40, EN 1092-1, groove, 1.4435/316L

112", DN25-38, Triclamp ISO 2852, 1.4435/316L

2", DN40-51, Triclamp 1SO 2852, 1.4435/316L

special version

M1 compact design
M2  extended design (148 mm/6 in ... 6,000 mm/20 ft)

Subject to reasonable modifications due to technical advances.

design M1
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80

Level limit switch in hygienic version
for liquids

Large number of process
connections to choose from:
universal usage

Wide variety of electronic modules:
the right connection for every process
control system

No calibration: quick and low-cost
start-up

No mechanically moving parts:
maintenance-free, no wear, long
operating life

Monitoring of the vibrating fork for
damage: guaranteed function

PROFIBUS PA protocol:
commissioning and maintenance
quick and easy

Process connections acc. to EHEDG
Up to SIL2 acc. to IEC 61508

Subject to reasonable modifications due to technical advances.

Dimensions

Vibracon LVL-M*H with stainless steel o76
housing and process connection T**

©
max. 150

Vibracon LVL-M*H with aluminium o max. 65

housing and process connection with ————y
flange

max. 173

|
— ]
=

imax. 40.7,

Additional dimensions see section
dimensions. ) @21.5 10
Length L see process connections.

Function

The Vibracon is a level limit switch for use in all liquids

¢ for temperature of -50 °C (223 K) to +150 °C (423 K)

o for pressures up to 64 bar

* for viscosities up to 10000 mm3/s

« for densities up to 0.5 g/cm? or 0.7 g/cm? (other settings available on request)
The function is not affected by flow, turbulence, bubbles, foam, vibration, bulk solids
content or build-up, the Vibracon is thus the ideal replacement for float switches.
The compact version is ideal for mounting in pipes (LVL-M1H). In addition there is
a version with extension tube up to 6 m (20 ft) (LVL-M2H).

With polished fork and easy-to-clean process connections and housings is the level
limit switch usable for food and pharmaceutical applications.

Instruments with protection EEx ia and EEx d are available for use in explosion
hazardous areas.

Electrical connection

Connection FEL 52 (E5) 3-wire DC connection (example)

- preferably for use with memory R 1
programmable controls (PLC) |
- positive signal at the switch output | |
of the electronics (PNP) | |
- Output blocked on reaching limit |
level. : |
- also in compact housing with | |
plug connection available I
L
L
I

=
|

/J—

! f—
|
d

i . L+ L-
Other connection types see section

electrical connection. U=10VDC ...55V DC
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Technical data

Application
Function principle

Function and system design
Measuring principle

Input characteristics
Measured variable
Measurement range

Medium density
Output characteristics
Fail safe mode

Switching time
Switch-on response

Auxiliary energy
Supply voltage

Connecting cable

Power consumption

Current consumption
Performance characteristics
Reference operating conditions

Maximum measured error
Non-repeatability
Hysteresis
Influence of medium density
Influence of medium temperature
Influence of medium pressure
Operating conditions
Mounting conditions

Installation position

Ambient conditions
Ambient temperature

Storage temperature
Overvoltage protection

Process conditions
Medium temperature
Medium pressure
Test pressure

Thermal shock resistance

State of aggregation

Density

Viscosity

Solid contents
Mechanical specifications

limit detection

Vibration limit switch
LVL-M*H

maximum or minimum detection in tanks or pipelines containing all types of liquids including use in explosion
hazardous areas and in foodstuff and pharmaceutical industries

The forks of the sensors vibrate at their intrinsic frequency, this frequency is reduced when covered with

liquid. The change in frequency then activates the limit switch.

limit level (limit value)

LVL-M1H: depends on mounting point
LVL-M2H: depends on mounting point and pipe extension up to 6000 mm (20 ft)

adjustment on the electronic insert > 0.5 g/cm3 or>0.7 g/cm3 (other on request)

switch-over for minimum/maximum residual current safety on electronic insert

MAX = maximum safety:

The output switches to the power fail response when the fork is covered.
for use with overspill protection for example

MIN = minimum safety:

The output switches to the power fail response when the fork is exposed.
for use with dry running protection for example

when fork is covered: approx. 0.5 s, when fork is exposed: approx. 1.0 s (other switching times on request)
additionally configurable for PROFIBUS PA (electronic insert FEL50A (PA)): 0.5 ... 60 s

when switching on the power supply the output assumes the alarm signal, after max. 3 s it assumes the

correct switching mode

electronic insert FEL50A (PA): 9 ..

.32V DC

electronic insert FEL51 (AC): 253 V AC, 50/60 Hz

electronic insert FEL52 (E
electronic insert FEL54 (W.
electronic insert FEL55 (S
electronic insert FEL56 (N

A): 19 ..
):11...36 V DC, PLC

5):10 ..
|
1), FEL58 (N2): isolating amplifier acc. to EN 60947-5-6 (NAMUR)

.55V DC

.253 V AC, 50/60 Hz or 19 ... 55 V DC

electronic inserts: cross section max. 2.5 mm2, strand in ferrule in acc. to DIN 46228
protective earth in housing: cross section max. 2.5 mm?

external equipotential bonding connection on housing: cross section 4 mm?
electronic insert FEL52 (E5): max. 0.83 W

electronic insert FEL54 (WA): max. 1.3 W

electronic insert FEL52 (E5): max. 15 mA

ambient temperature: 23 °C (296 K), medium temperature: 23 °C (296 K),
product density: 1 g/t::m3 (water), viscosity: 1 mm?2/s, medium pressure pe: O bar,
sensor mounting: vertical from above, density switch: to > 0.7 g/cm3

max. + 1 mm, specified by mounting position

0.1 mm
approx. 2 mm

max. +4.8 ... -3.5 mm (+0.19 ... -0.14 in) (0.5 ... 1.5 g/cm?3)
max. +1.4 ... -2.8 mm (+0.05 ... -0.11 in) (-40 ... +150 °C (233 ... 423 K))

max. 0 ... 2.5 mm (0 ... -0.1 in) (-1

LVL-M1H: any position

... 64 bar)

LVL-M2H: with short pipe (up to 500 mm (19.7 in)) any position, with long pipe vertical

-50 ... 70 °C (223 ... 343 K), function with reduced data values

see section ambient temperature
-50 ... 80 °C (223 ... 353 K)

electronic insert FEL51 (AC), electronic insert FEL52 (E5), electronic insert FEL54 (WA), electronic insert

FEL55 (SI): overvoltage category IlI

-50 ... 150 °C (223 ... 423 K), for exceptions see process connections
pe = -1 ... 64 bar over the entire temperature range, exceptions see process connections

max. 100 bar (1.5 times the medium pressure p), no function during test pressure, burst pressure of

diaphragm 200 bar
max. 120 °C/s (max. 120 K/s)
liquid

min. 0.5 g/cm3 (compact housing 0.7 g/cm?3), other density settings on request
max. 10000 mm?/s (max. 10000 cSt)

max. @ 5 mm

Subject to reasonable modifications due to technical advances.
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Vibration limit switch
LVL-M*H

Protection degree

Mechanical construction
Construction type

Dimensions

Mass

Additional weight

Material

Surface quality

Switching point
Process connection

Indication and operation
Display elements

Subject to reasonable modifications due to technical advances.

Technical data

polyester, steel and aluminium housing: IP66/IP67

compact housing:

- IP65 with valve connector PG11 or %2 NPT

- IP66/IP68 with M12 x 1 connector without LEDs (1.4435/316L)
- IP69K with M12 x 1 connector1 with LEDs (1.4435/316L)

LVL-M1H: compact design
LVL-M2H: version with extension tube

housing: diameter max. 85 mm (3.3 in), height max. 173 mm (6.8 in)

temperature separator, pressure-tight bushing: additional length L 140 mm (5.5 in)

process connection: length L 55.5 ... 80 mm (2.2 ... 3.1in)

extension: any length L from 148 ... 6000 mm (6 in ... 20 ft), depending on the process connection
extension: length type I, for vertical installation from above same switching point as

Vibracon LVL1, LVL2

vibration fork: width 17.5 mm (0.7 in), fork width 10 mm (0.4 in), length 25 mm (1 in)

700 g, basic weight: compact sensor, electronic insert, stainless steel housing, process connection G2*,
additional weight is dependent on extension tube, housing and process connection

process connections:

- A31 1000 g, A41 1200 g, A51 1500 g, A6* 2400 g, A72 4800 g, A81 4900 g, A82 6800 g, A91 7000 g,
A92 11.5 kg

- D75 3200 g, D95 5900 g, DA3 5600 g, D7A 300 g, D7D 300 g

- F45 1400 g, F51 1200 g, F55 2000 g, F61 1400 g, F65 2400 g, F71 1600 g, F75 3200 g,
F81 2400 g, F85 4300 g, F93 4800 g, F95 5900 g, FA3 5600 g, FA5 7500 g

-G3E 200 g

- R*R no information

- §13 300 g, S61 200 g, SV1 no information

- T51 no information, T61 100 g

length, spacers, bushings:

- B* 900 g/m, C* 2300 g/100 in

-D*100 g

-1*600 g

- J* 900 g/m and 600 g, K* 2300 g/100 in and 600 g

-L*,Q*700¢g

- R* 900 g/m and 700 g, S* 2300 g/100 in and 700 g

-T*800¢g

wetted parts:

- process connection and extension pipe: 1.4435/316L or 2.4610/Alloy C4

- vibration fork: 1.4435/316L or 2.4610/Alloy C4

- flat seal for process connection G2* or G3*: elastomer fibre, asbestos-free

housings:

- polyester housing: PBT-FR with PBT-FR cover or with PA12 cover with sight glass, cover seal: EPDM

- stainless steel housing: 1.4301/304, cover seal: silicone

- aluminium housing: EN-AC-AISi10Mg, plastic-coated, cover seal: EPDM

- compact housing with valve connector or M12 connector: 1.4435/316L

cable gland: polyamide or brass, nickel-plated

temperature spacer: 1.4435/316L

pressure-tight bushing: 1.4435/316L

R4 < 1.5 um/120 grit: length, spacer, bushings *C

R, < 0.3 um/320 grit: length, spacer, bushings *D

see section switch point

- cylindrical thread G3A, G1A to DIN ISO 228/1 with flat seal to DIN 7603

- flush-mounted with welding sleeve to factory standard (G3A, G1A)

- flush-mounted with welding neck to factory standard (1"), sensor can be positioned
- Triclamp 112", 2" to ISO 2852

- threaded pipe joint DN32, DN40, DN50 to DIN 1185

- aseptic connection DN50 to DIN 11864-1 form A for pipe DIN 11850

- SMS connection 2" (DN51)

- DRD flange, 65 mm

- Varivent® DN50 (50/40) to factory standard Tuchenhagen

- flanges to EN 1092-1 from DN25, to ANSI B 16.5 from 1"

electronic inserts:

- electronic inserts FEL50 A (PA), FEL58 (N2): green LED, yellow LED
- electronic inserts FEL51 (AC), FEL52 (E5), FEL54 (WA), FEL55 (Sl), FEL56 (N1): green LED, red LED
compact housings:

compact housing with valve connector

- electronic version FEL51 (AC), FEL52 (E5): green LED, red LED

- electronic version FEL58 (N2): green LED, yellow LED

compact housing with M12 x 1 round connector without LEDs

- electronic version FEL52 (E5): green LED, yellow LED, red LED

- electronic version FEL58 (N2): green LED, yellow LED

compact housing with M12 x 1 round connector with LEDs

- electronic version FEL52 (E5): green LED, two yellow LEDs
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Technical data

Operating elements

Function test

Certificates and approvals
Ex approval

Type of protection

SIL classification
Overspill protection
General information
Directive conformity

Directive 73/23/EEC
(Low Voltage Directive)

Directive 89/336/EC (EMC)

Directive 94/9 EC (ATEX)
Conformity

Electromagnetic compatibility

Protection degree

Climate class

Vibration resistance
Supplementary documentation

Supplementary information

Vibration limit switch
LVL-M*H

electronic insert FEL50A (PA): 8 switches for device address setting

electronic inserts FEL51 (AC), FEL52 (E5), FEL54 (WA), FEL55 (Sl), FEL56 (N1): two switches for fail-safe
mode and density change

electronic insert FEL58 (N2): two switches for fail-safe mode and density change and one test button
interrupts lead

compact housing: function test with test magnet

electronic versions FEL51 (AC), FEL52 (E5) and FEL58 (N2): During the test, the current state of the
electronic switch is reversed.

KEMA 01 ATEX 1089, KEMA 01 ATEX 1147 X, KEMA 01 ATEX 2117, for additional certificates see
www.pepperl-fuchs.com

& 11 1/2G EExia lIC T3 ... T6 or EEx ia IIB T3 ... T6 and &) Il 1/2D T80°C (KEMA 01 ATEX 1089)
& 111G EExia lIC T3 ... T6 or EEx ia IIB T3 ... T6 (KEMA 01 ATEX 1147 X)

& 11 1/2GEEXd IC T3 ... T6 or EEx d IIB T3 ... T6 (KEMA 01 ATEX 2117)

& 11 3G EEx nA/nC 11 T6 and {&) Il 3D T85°C

up to SIL2 acc. to IEC 61508
Z-65.11-306 (overspill protection in acc. with WHG)

EN 61010-1

emitted interference to EN 61326, class B equipment

interference immunity to EN 61326, annex A (industrial sector)

If the fork tines are joined together on account of build-up, the useful signal is attenuated to such an extent
that the original EMC values can no longer be completely observed (EN 61000-4-3 electromagnetic fields,
EN 61000-4-6 HF coupling).

EN 50014, EN 50018, EN 500020, EN 500021, EN 50284, EN 50281-1-1

NE 21

EN 60529

EN 60068, part 2-38, fig. 2a

EN 60068-2-6, 10 ... 50 Hz, 0.15 mm, 100 cycles

technical information T13280

operating instructions KA1440 (LVL-M*H)

operating instructions KA2200 (LVL-M** with compact housing)

operating instructions BA1410 (electronic insert FEL50A (PA))

operating instructions KA1400 weld-in socket G1 (LVL-Z102)

operating instructions KA1410 weld-in adapter G1 (LVL-Z101)

operating instructions KA1420 weld-in adapter G3 (LVL-Z100)

operating instructions KA1510 sliding sleeve for unpressurised operation G1A, 1 NPT (LVL-Z120, LVL-Z122)
operating instructions KA1520 sliding sleeve for unpressurised operation G1%2A, 172 NPT
(LVL-Z121, LVL-Z123)

operating instructions KA1530 high pressure sliding sleeve G1A, 1 NPT

(LVL-Z124, LVL-Z125, LVL-Z128, LVL-Z129)

operating instructions KA1540 high pressure sliding sleeve G1A, 1 NPT

(LVL-Z126, LVL-Z127, LVL-Z130, LVL-Z131)

safety information SI0310 (KEMA 01 ATEX 2117)

safety information SI0630 (KEMA 01 ATEX 1089)

safety information SI0640 (KEMA 01 ATEX 1147 X)

safety information SI11540 (KEMA 01 ATEX 1089), PROFIBUS PA version

safety information SI1590 (KEMA 01 ATEX 11147 X), PROFIBUS PA version

safety information S11820 (&) Il 3G EEx nA/nC 11 T6 and ) Il 3D T85°C)

approval ZE2330 overspill protection acc. to WHG (Z-65.11-306)

FM installation drawing ZD0410

CSA control drawing ZD0420

EC-Type Examination Certificate, Statement of Conformity, Declaration of Conformity and instructions have
to be observed. For information see www.pepperl-fuchs.com.
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Vibration limit switch Technical data
LVL-M*H

Electrical connection

Electronic insert FEL50A (PA)

Two-wire connection for power supply and data transfer for
connecting to PRO