B KROHNE 1142006 702541200

KROHNE

________m

Blectromagnatie flowmebars
Variable ares Sowmeters

Mass flowmaters

Lltrazoni: flowmatars

Vortex flowmeters

Flow cantrollers

Level measuring Instruments
Pressure and temperatiis

Heal mateding

Communications tschnology
Swilches, counters, dispiays and recorders-
Engineering sysiems & sobutions -

Subiject 1o change sithaut natice.

OPTISWITCH 3000 series
Vibration level switch

for solids

Highly rabust tuning fork

Insensitive to build=up
Set-up without filling
@ [Detection of solids in water

Maintenance-free




KROHNME | Contents

Contents
1 Description of the measuring principle. . . . . ... .. i i i i et c s m e 3
T T N e e L s e S B B B L E E B LR ISR IR R 5
3 MOUTINEY INBIICTIOME .. ..o couoconirinis oo i oot s i st 0 0 7
4 Electrical connection
4.1 Preparing the COMMECON _ . . . .o et i et e et e e e e e e e e e e e 9
4.2 WIRING PIAN . o e e e e e e e e e e e 9
5 Operation
5:1 Adustment gemeral oo s rrnrsrnenrnrin iy TR s 11
5.2 Recurring function test - NAMUR electronics . .. ... i i i cennnnaaas 1
5.3 Recurring function test - Two-wire electronics. . .. ... o i i i i e e nneaaaa s 1
b Technlcal dils: oot Ui s R R R T 13
I 0 4 = 4 18

Take note of safety instructions for Ex applications
@ Flease note the Ex specific safety information which you will find on our homepage www.krohne-mar.com and which come

with the appropriate instrument In hazardous areas you should take note of the appropriate regulations, conformity and type
approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe circuits.
The permissible electrical values are stated in the certificate.

2 \ibration — Level detection of bulk solids

L L9-NI-GEFOE



30439-EN-061114

Contents

IKRDHNEI

1 Description of the measuring principle

Measuring principle
OPTISWITCH is a level sensor with tuning fork for level detection.

Itis designed for industrial use in all areas of process technology
and is preferably used for bulk solids.

The vibrating element (tuning fork) is energized piezoelectrically
and vibrates at its mechanical resonance frequency. The piezos
are fixed mechanically and are hence not subject to temperature
shock limitations. if the vibrating element is submerged in the
product, the vibrating amplitude changes. This change is de-
tected by the integrated oscillator and converted into a switching
command.

Typical applications are overfill and dry run protection. Thanks to
its simple and robust measuring system, OPTISWITCH is virtu-
ally unaffected by the chemical and physical properties of the bulk
solid.

It functions even when exposed to strong external vibration or
changing products.

Fault monitoring

The electronics of OPTISWITCH continuously monitors the fol-
lowing criteria:

= Correct vibrating frequency

s Line break to the piezo drive

It one of the stated malfunctions is detected or in case of power
failure, the electronics takes on a defined switching condition, e.g.
the relay deenergises (safe condition).

Solid detection in water

With the OPTISWITCH (3100 C, 3200 C, 3300 C) version for solid
detectioninwater (option), the vibrating element is adjusted to the
density of water. If submerged in water (density 1 glem?®), OFTIS-
WITCH signals "uncovered". Only if the vibrating element is also
covered with solids (e.g. sand, sludge, etc.) will the sensor signal
"covered".

OPTISWITCH 3100 C, 3200 C, 3300 C

OPTISWITCH3100 C, 3200 C and 3300 C level switches are
available in standard, cable and tube version and, thanks to the
large array of process fittings, offer the optimal solution for any
application. They are completely manufactured of stainless steel
and have all standard approvals.

OPTISWITCH are virtually unaffected by product properties and
must hence not be adjusted.

The level swilches can be used in applications with process tem-
peratures up to 250 °C (482 °F) and pressures of up to 16 bar

{232 psi).
You can detect bulk solids up to >0.008 gfem?® (0.0003 Ibsin®).

OPTISWITCH 3000 C

OPTISWITCH 3000 C differs from the QPFTISWITCH 3100 C,
3200 C and 3300 C level switches in its simple process fitting of
plastic and the limited selection options. It is suitable for bulk
solids from =0.08 g/cm® (0.003 Ibsfin®).

OPTISWITCH 3000 C is only available as screwed version with
plastic housing and without approvals.

The mostimportant advantage of this instrumentis its price, which
makes the measurement loop very cost-effective.

1.1 Application examples

Plastic processing

Fig. 1: Level delfection in a silo sforing plaslic grenules

Alarge number of finished products are produced in the chemical
industry as powder, granules or pellets. Plastic granules and
powder are often stored in high narrow silos which are filled pneu-
matically.

Vibrating level switches like OPTISWITCH have proven over the
past years in the level detection of plastics. Even with smallest
bulk densities of only 20 g/l and changing products, the instru-
ments deliver always precise results.

Advantages:

# Tuning fork suitable down to a density <20 g/ (e.g. Aerosils)
s Product-independent switching point

& Setup without filling

Vibration — Level detection of bulk solids
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Building material industry

Fig. 2: Silo for aggregats in the bullding material indusiry

Cement or aggregates are placed in interim storage in multiple
chamber silos. When the chambers are filled, large quantities of
dust are generated. Depending on the consistency of the aggre-
gate, different material cones are formed and the product proper-
ties can change from filling to filling.

OPTISWITCH offers additional protection against overfilling the
aggregate silo. The flexible suspension cable avoids mechanical
strain caused by movements of the bulk solid. A filling is not
necessary for setup. Because OPTISWITCH has practically no
moving parts, it is not subject to wear.

Advantages:

s veryrugged tuning fork
& High abrasion resistance
» nsensitive to buildup

= Setup without filling

\ibration — Level detection of bulk solids
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2 Type overview

Prefarred application:
Length:
Process fitting:

Process tempearature:

Process prassura:

Signal output:

Ruggedness
Sansitivity
Bulidup
installation langth

Prafarred application:
Lamgth:

Process fitting:
Procass temperatura:
Process prassune:
Signal output:
Ruggedness
Sensitivity

Bulldup

Installation length

OPTISWITCH 3100 G

&

|

Solids
Thread G114, flanges

=50 ... +150 “C {-58 _.. +302 *F)
=50 ... 4250 °C (-58 ... +4B2 °F)
with temperatura adaptar

=1 ... 16 barf-100 _.. 1600 kPa
(-14.5 ... 232 psi)

Relay, transistor, two-wire
output, contactless electronic
switch

++
+H
++

+

OPTISWITCH 3000 G

&

4

Salids

Thread G114
=50 ... +100 *C {58 . +212°F)

OPTISWITCH 3200 G

&

Solids.

0.3 .. BOm(1 .. 2621H)
Thread G124, flanges

20 .. +80 °C {-4 ... +176*F)

-1 ... 6 bar/-100 ... 500 kPa
(145 ... B7 psi)

Ralay, ransistor, two=wirg
output, contactless electronic
gwitch

++
+
++

'y

=1 ... 6 bar~100 ... 600 kPa (-14.5 ... 232 psi)
Relay, translstor, two-wire output, conlactiess elecironic switch

+

++

OPTISWITCH 3300 G

. 1

Solids
03_..Bm(1..20M1
Thread G124, flanges

=50 ... +150 *C {-58 ... +302 °F)
-50 ... +250°C (-58 .., +482 °F) with
tlamperature adapter

-1 ... 16 bar-100 ... 1600 kPa
{(-145 ... 232 psi)

Relay. ransisior, two-wine output,
comacliess electronic swilch

Vibration — Level detection of bulk solids
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Type overview

Housing
‘J [ | El
Plastic Stainless steal Alurminium
Electronics
Falay output Transistor output Contacthess alac- Two=-wire output
tronic switch
NAMUR output
Sensors P
Tuning fork
Approvals

Gas axplosion pro-

taction

Drist axplosion pro-

taction

\ibration — Level detection of bulk solids
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3  Mounting instructions

Switching point

In general, OPTISWITCH can be mounted in any position. The
instrument must be mounted in such a way that the vibrating
element is at the height of the requested switching poinL

The only exception is the mounting of the tuning fork vertically
from the bottom. In this position it can happen that product sticks
between the fork tines.

Socket

The vibrating element should protrude into the vessel to avoid
buildup. Forthat reason, avoid using mounting bosses for flanges
and screwed fittings. This applies particularly for horizontal instal-
lation and with adhesive products.

Filling opening

Install the instrument in such a way that the vibrating element
does not protrude directly into the filling stream. Should such an
installation location be necessary, mount a suitable baffle above
or in front of the vibrating element, e.g. L80x8 DIN 1028 (see Fig.
Part "a.*). In abrasive solids, mounting according to fig. Part *b."
has proven to be a good solution. The mound that forms in the
concave baffie protects it from abrasion.

Fig. 3: Horizomtal instaflation

a.  Comvex mouwnling
b Concave mounting

Inflowing medium

IHOPTISWITCHis mounted in the filling stream, unwanted switch-
ing signals may be generated. Mount OPTISWITCH at a location
in the vessel where no disturbing influence froem e.qg. filling open-
ings, agitators etc. can occur.

Fig. d: inflowing medium

Horizontal installation

To achieve a very precise switching point, you can install OPTIS-
WITCH horizontally. However, if the switching point can have a
tolerance of a tew centimeters, we recommend mounting OPTIS-
WITCH approx. 20° inclined to the vessel bottom to avoid buildup.

Turn the tuning fork of OPTISWITCH 3000 in such a way that no
product is left on the fork surface. To direct the fork, there is a
markingon the hexagon of the thread. Make sure thatthe marking
points upward.

Material cone

In silos containing solids, material cones can form which change
the switching point. Please keep this in mind when installing the
sensor in the vessel. We recommend selecting an installation
location where the vibrating element detects an average value
of the material cone.

The vibrating element must be mounted at a location that takes
the arrangement of the filling and emptying apertures into ac-
count.

Tocompensate measurement errors caused by the material cone
incylindrical vessels, the sensormustbe mounted ata distance of
dif from the vessel wall.

Vibration — Level detection of bulk solids
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Mounting instructions

:

Fig. 5: Fillimg and empiying centerad

/|

o

it T3

NI

Fig. &: Fillimg in the center, emplying lalerally
1 OFTISWITCH

2  Emptying opening

3 Filing opening

Tensile load

With cable version, make sure that the max. permissible tensile
load of the suspension cable is not exceeded. The danger of this
happening exists particularly with very heavy solids and large
meas. lengths. The max. permissible load is stated in chapter
*Technical dala".

Agitators

Filling or extraction forces, equipment vibration, or similar, can
subjectthe level switch to strong lateral forces. Forthisreason, do
not use an overly long extension tube for OPTISWITCH, but
check if you can mount an OPTISWITCH 3000 C or 3100 C level
switch on the side of the wessel in horizontal position.

Extreme vibration caused by the process or the equipment, e.g.
by fluidization or beaters in the vessel, can cause the extension
tube of OPTISWITCH to vibrate in resonance. This leads to in-
creased stress on the upper weld joinL Should a longer tube
version be necessary, you can provide a suitable support or
guy directly above the vibrating element to secure the extension
tube.

This measure applies particularly to applications in Ex
areas. Make sure that the tube is not subjected to bend-
ing forces through this measure.

3

Should the installation from top be necessary, check if you can
use a cable version.

In the long run, strong vibrations can damage the instrument elec-
tronics. With a remote housing these can be disonnected from the

process.

Flows

To minimise flow resistance caused by the tuning fork, OPTIS-
WITCH should be mounted in such a way that the surfaces of the
blades are parallel to the product movement.

vi
M7

Fig. 7 Onertation of the tuning fork in casze of flow

! Markimg with screwed version
2 Direction of flow

Lock fitting

OPTISWITCH in tube version can be mounted with a lock fitting
for height adjustment. Take note of the pressure specifications of
the lock fitting.

Baffle protection against falling rocks

In applications such as grit chambers or setlling basins for coarse
sediments, the vibrating element must be protected against dam-
age with a suitable baffle.

= 125 mm
[ E Py

o—)

Fig. 8: Baffle profection againsf damages

Pressure/acuum

The process fitting must be sealed if there is gauge or low pres-
sure in the vessel. Check if the seal material is resistant against
the measured product and the process temperature.

\ibration — Level detection of bulk solids
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4  Electrical connection

4.1 Preparing the connection

Note safety instructions

Generally note the following safety instructions:

# Connect only in the complete absence of line voltage
Take note of safety instructions for Ex applications

In hazardous areas you should take note of the appro-
priate regulations, conformity and type approval certifi-
cates of the sensors and power supply units.

Select power supply

Connect the power supply according to the following diagrams.
Oscillators with relay output and contactiess electronic swilch are
designedin protection class 1. To maintain this protection class, it
is absolutely necessary that the ground conductor be connected
to the internal ground terminal. Take note of the general installa-
tion regulations. As a rule, connect OPTISWITCH to vessel
ground (PA), or in case of plastic vessels, to the next ground
potential. On the side of the housing there is a ground terminal
between the cable entries. This connection serves to drain off
electrostatic charges. In Ex applications, the instaltation regula-
tions for hazardous areas must be given priority.

The data for power supply are stated inthe "Technical data" inthe
"Supplement”.

Selecting connection cable

Theinstrument is connected with standard cable with round cross
section. An outer cable diameter of 5 .. 9 mm (0.2 ... 0.35in)
ensures the seal effect of the cable gland.

If cable with a different diameter or wire cross section is used,
exchange the seal or use an appropriate cable connection.

&

Select connection cable for Ex applications

€

4.2 Wiring plan

Relay output

We recommend connecting OPTISWITCH in such a way that the
switching circuitis open when thereis a level signal, line break or
failure (safe condition).

In hazardous areas, only use approved cable connec-
tions for OPTISWITCH.

Take note of the comesponding installation regulations
for Ex applications.

The relays are always shown in non-operative condition.

Fig. 9: Winng plan. single chambear housing

! Relay owput
2 Rslay oulput
3  \Voltage supply

Transistor output

We recommend connecting OPTISWITCH in such a way that the
switching circuit is open when there is a level signal, line break or
failure {safe condition).

The instrument is used to controd relays, contactors, magnet
valves, warning lights, homs as well as PLC inputs.

Fig. 11: NPN action

Vibration — Level detection of bulk solids
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Electrical connection

Fig. 12: PNP action

Contactless electronic switch

We recommend connecting OPTISWITCH in such a way that the
switching circuitis open when there is a level signal, line break or
failure (safe condition).

The contactless electronic switch is always shown in non-oper-
ative condition.

The instrument is used for direct control of relays, contactors,
magnet valves, waming lights, homs ete. It must not be operated
without an intermediately connected load, because the elec-
tronics would be destroyed if connected directly to the mains. It
is not suitable for connection to low voltage PLC inputs.

Domestic current is temporarily lowered below 1 mA after switch-
ing off the load so that contactors, whose holding current is lower
than the constant domestic current of the electronics, are reliably
switched off.

When OFTISWITCH is used as part of an ovedill protection sys-
temn according to WHG, also note the regulations of the general
type approval.

Fig. 13: Wining plan, single chamber housing
1 Screeming

Two-wire output

We recommend connecting OPTISWITCH in such a way that the
switching circuitis open when there is a level signal, line break or
failure (safe condition).

For connection to an SU 501 signal conditioning instrument dto.
Ex. The sensor is powered by the connected signal conditioning
instrument Further informationis available in chapter "Technical
data" in the "Supplement®, "Ex-technical data® are available in the
supplied *Safety information manual.

Take note of the operating instructions manual of the signal con-
ditioning instrument. Suitable signal conditioning instruments are
listed in chapter "Technical data®.

Fig. 14: Winng plan. simple chamber housing
1 Voltage supply

NAMUR output

For connection to an amplifier according to NAMUR (IEC
60947-5-6, EN 50227). Forfurtherinformation see chapter *Tech-
nical data®.

I

Fig. 15 Winng plen, simple chamber housing

10
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5 Operation

5.1 Adjustment, general

HHEHHH

[{":l;lil lllhlmmhlliIl

Fg. 16: Adjustment elementis slectromics module, 8.g. relay outpwt (VBSOR)

Potentiometer for switchimg point adaptation (not with OFPTISWITCH 3000 C)
DIL swatch for mode adjustment

Grownd temminal

Ecrawed fsrminals

Control iamp

th & L3 ha =

Switching point adaptation (1)
OPTISWITCH 3100 C, 3200 C, 3300 C

You can adapt the switching point of OPTISWITCH to the solid
with the potentiometer. The switching point is preset and covered
by a label. It must only be modified in special cases.

OPTISWITCHs with tuning fork are preset to a product density of
=0.02 glem?® (0.0007 lbs/ in®). In very light solids, turn the potenti-
ometer o complete left position 0008 ... 01 glem®)
{0.0003 ... 0.0036 |bs/in®). By doing this, the tuning fork will be
more sensitive and can detect very light solids, such as e.g. Aero-
sils more reliably.

OPTISWITCH 3000 C

OPTISWITCH 3000 C can detect bulk solids from a product den-
sity of =0.08 glcm® (0.003 lbs/in®).

Mode adjustment (2)

With the mode adjustment (min/max.) you can change the
switching condition of the cutpul. You can set the required mode
{max. - max. detection or overfill protection, min. - min. detection
or dry run protection).

Signal lamp (5)
Diode for indication of the switching status.

5.2 Recurring function test - NAMUR elec-
tronics
According to IEC 61508.

SIL

OPTISWITCH is qualified inmode A {overfill protection) foruse in
measuring chains of stage SIL2 according to IEC 61508 (redun-
dant, stage SIL3).

You find the "Safety Manual with detailed specification on SIL on
our website.

Recurring function test

The recurring test according to IEC 61508 can be carred out by
pushing the simulation key on the oscillator or by briefly (=2 sec-
onds) interrupting the supply to the sensor. The correct sequence
of the switching conditions must be monitored via the switching
amplifier as well as the connected systems. The sensor must
neither be removed nor a response triggered by filling the vessel.
You can carry out the function test with the outputted current
values also directly via a safety PLC or a process control system.
Simulation key on the electronics module

OPTISWITCH has an integrated simulation key. The simulation
key is lowered on the electronics module. Push the simulation key
for >2 seconds.

It OPTISWITCH is connected to an SPLC, you have to interrupt
the connection cable to the sensor for 2 seconds.

After releasing the simulation key or briefly interrupting the con-
nection cable to the sensor, you can check the complete meas-
uring system on comrect function. A switching procedure is simu-
lated during the test.

224 p—————p=a= ()

Fig. 17: Flowchar of the function fest

! Ful signal
2 Emply signal

Checkif all the switching conditions occur in the correct sequence
and the stated ime period. If this is not the case, thereis a faultin
the measuring system. Keep in mind that connected instruments
are activated during the function test. This allows youto check the
comect function of the measuring system.

5.3 Recurring function test - Two-wire elec-
tronics
According to |IEC 61508.

SiL

OPTISWITCH in conjunction with a suitable signal conditioning
instruments is gualified in mode A (overill protection) for use in
measuring chains of stage SIL2 according to IEC 61508 (redun-
dant, stage SIL3).

You find the “Safefy Manual with detailed specification on SIL on
our website.

Recurring function test

The recurring test according to IEC 61508 can be carred out by
pushing the test key on the signal conditioning instrument or by
briefly (=2 seconds) interrupting the supply to the sensor. The
correct sequence of the switching conditions must be monitored
via the two LEDs on the signal conditioning instrument as well as
the connected systems. The sensor must neither be removed nor
a response triggered by filling the vessel.

Vibration — Level detection of bulk solids
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You can carry out the function test with the outputted current
values also directly via a safety PLC or a process control system.
The implementation and switching sequence of the function test
is described also in the operating instructions manual of the ap-
propriate signal conditicning instrument.

Test key on the signal conditioning instrument

The signal conditioninginstrumenthas an integrated test key. The
test key is lowered in the front plate of the signal conditioning
instrument. Push the test key with a suitable object (e.g. screw-
driver, pen etc.) for >2 seconds.

Iif OPTISWITCH is connected to an SPLC, you have to interrupt
the connection cable to the sensor for >2 seconds.

After releasing the test key or interrupting the connection cable to
the sensor, the complete measuring system can be checked on
correct function. The following operating conditions are simulated
during the test:

& Fault signal

s Emply signal

=& Full signal

lima
=83 —| &
a4 e

1.5 3 a5 s

Fig. 18: Flow chart of the funchion tesi

1 Fulfsignal
2 Empty signal

Check if all the switching conditions accur in the correct sequence
and the stated time period. If this is not the case, thereis a faultin
the measuring system. Keep in mind that connected instruments
are activated during the function test. This allows you to check the
correct function of the measuring system.

12
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6 Technical data
General data

Pdaterial 316L corresponds to 1.4404 or 1.4435

OPTISWITCH 3000 C

Materlals, wetted parts

— Process fitting - thread PET

— wibrating elemeant J1EL318513 (1.4462)

Materials, nor-weited parts

— Housing plastic PBT {Polyastar)

— Seal ring betwean housing and housing cover Silicone

— Ground terminal 316TY316L

Weight 1150 g (40 oz)

Max. lateral load 600 N {135 lbf)

OPTISWITCH 3100 C

Materlals, wetted parts

— Process fitting - thread 316L

— Process fitting - flange 3161

— Seal Klingersil C-4400

— wvibrating abarmant 3160

— Extension tubse (OPTISWITCH 3300 C) & 43 mm (1.7 in) 3160

haterials, nor-welled parts

— Housing

— Saal ring betwean housing and housing cover

— Ground terminal

Waeighits

— OPTISWITCH 3100 C with plastic housing

— OPTISWITCH 3100 C with Aluminium housing

— OPTISWITCH 3100 C with stainless steel housing
Max. lateeal load

OPTISWITCH 3200 C

Paterials, wetted parts

— Process fitting - thread

— Process fitting - flanga

— Seal

vibrating elemeant

— Suspansion cabla

Materials, nor-welled parts

— Housing

— Seal ring betwean housing and housing cover
— Ground terminal

Welghts

— OPTISWITCH 3200 C with plastic housing

— OPTISWITCH 3200 C with Alumiknium housing
— OPTISWITCH 3200 C with stainless steel

— Suspension cable

hax. permissible tensile load

Sensor length

OPTISWITCH 3300 C

Materlalzs, wetted paris

— Process fitting - thread

Process fitting - flanga

— Seal

— wvibrating alemeant

— Extension tube (OPTISWITCH 3300 C) & 43 mm (1.7 in)
Materials, nor-welled parts

— Housing

— Saal ring betwean housing and housing cover
— Ground terminal

Plastic PET {Polyaster), Alu dis-casting powdar-coated, 316L
NBR (stainkezs steel housing), sillcone (Alwplastic housing)
J16TV316L

1500 g (53 az)
1950 g (69 oz}
2300 g (81 oz)
600 M (135 lbf)

316L
316L
CR, C5M
316L
PUR

Plastle PBT {Polyester). Alu die-casting powder-coated, 316L
MNER (stainlezs steal housing), silicone (Alwplastic housing)
316TU316L

1500 g (53 oz)

1850 g (69 oz)

2300 g (81 oz)

approx. 165 g'm (1.8 azift)
3000 M (675 Ibs)
03...80mi(1..262f)

316L
316L
Klingersil C-4400
316L
316L

Plastic PET {Polyester), Alu die-casting powdar-coated, 316L
MNBR (stainbezs steel housing), sillcone (Alwplastic housing)
J16TV316L

Vibration — Level detection of bulk solids
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Waeights
— OPTISWITCH 3300 C with plastic housing 1500 g {53 oz}
— OPTISWITCH 3300 C with Aluminium housing 1950 g (69 az)
— OPTISWITCH 3300 C with stainless stesl housing 2300 g (81 az)

— Extension tube (OPTISWITCH 3300 C) @ 43 mm (1.7 in}
Sensor length

Max_ lateral load

Pax. lateral load

approx. 2000 gim (21.5 ozl
03_..6m(1..20#)
290 Mm {214 |bf ft), max. 600 N (135 |bf)

— OPTISWITCH 3300 C 280 Mm {214 1bl ft), max. 600 N (135 |bf)
Qutput variable

Relay output

Output relay output (DPOT), 2 floating spdls

Turn=on voltage

— min. 10 m\/

— max. 253V AC, 253V DC

Switching current

— min. 10 pA

— max. S5AAC,1ADC

Breaking capacity

— A 1250 VA, 50'W

Contact material (relay comacts) AnCdO and Au plated

Modes (adjustabla) rin.fmax.

Dalay tima

— when Immearsad approx. 0.5 &

— when lald bara appro. 15

Transistor output

Output floating transkstor cutput, overload and parmanently shortcircull proof

Load current rmasx. 400 mA

Turn-on vollage max. 56 ¥ DC

Blocking current <100 pA

Modes (adjustabla) rmin/masx.

Draday time

— when Immersad approx. 0.5 8

— when laid bara approx. 1s

Contactless electronic switch

Output Contactless alectronic switch

Modes {adjustabla) min./max.

Dalay tima

— when immersad approx. 055

— when lald bare approx. 18

Twio-wire output

Output Twio=wire output

Sultabdle =ignal conditioning iInstruments SU 501

Output signal

— Maode min. Vibrating element uncoverad: 16 mA +1 mA, vibrating element coverad:
BmA =1 mA

— Moda max. Vibrating element uncoverad: 8 mA +1 mA, vibrating element coverad:
16 mA =1 mA

— Fault signal =2 m#a

Modes (adjustabla) rrin.max.

Delay timea

— when Immersad approx. 0.5 5

— when |aid bare approx. 18

NAMUR output

Output Two-wire NAMUR output

14
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Currant consumplion

— Falling characleristics (masx.)
— Rizing charactaristics (mbn.)
— Fault signal

MNecessary processing system

z2.2 mA uncovered/=1 mA coverad

=1 mA uncoverad=2 2 mA coverad

=1 mA

NAMUR processing system according 1o IEC 6094 7-5-6 (EN 502277
DiM 19234)

Modes (MAMUR oulput adjustable to falling or rising characteristics)

— min. rising characteristics {High current when immearsad)
— max. falling charactertstles (Low current when Immearsed)
Ambient conditions

Ambient tarmperature on tha hausing
Storage and transport temperature

-40 ... 470 °C (40 ... +158 °F)
-40 ... +80 °C (~40 ... +176 °F)

Process conditions

OPTISWITCH 3000 C
Parameter

Process pressure

Process temperature OFTISWITCH of 316L
Density

Granular size

OPTISWITCH 3100 C, 3300 C

Pararnetar

Process pressure

Process temperatura OPTISWITCH of 316L

Process temperature (thread or flange temperature) with tam-
perature adapter (opilon)

Limit level of solids

-1 ... 6 bar/-100 ... B00 kPa (-14.5 ... 87 psi) with PN 40
=50 ... 100 °C (=58 .. +212 °F)

=0.08 gfem? (0.003 Ibsfin®)

@ max. 15 mm (0.6 in)

Lirmit level of solids

-1 ... 25 bar/-100 ... 2500 kPa (-14.5 ... 363 psl) with PN 40
-50 _.. 150 °C (~58 ... 302 °F)
-50 ... 250 °C (-58 ... 482 °F)

24
BO°C ?

T176'F)

ROTY [¢ ;e PRt | SO
(104°F}

@

o 1

T - T L] T=:
-50°C 2 50°C 100°C 150°C 0°C.  250°C

[-55°F) (122°F)  {212'F) (302°F) (302°F) (4B2'F
=A0°C : | 1 i

{-40°F)

Fig. 18: Ambient temperature - Product temperaturs
1 Product iemperalre

2 Ambient femperaiire

3 Tamperature renge with temperature adaplar
Dansity

Granular size

OPTISWITCH 3200 C
Parameter

Process pressure

Process tamperature OFTISWITCH of 316L
Density

Granular size

=0.008 gfem? (0.0003 Ibafin®)
@ max. 15 mm (0.6 in)

Limit level of solids

=1 ... 6 bar/-100 ... BO0O kPa (-14.5 ... 87 psi) with PN 40
«20 ... +B0°C (<4 ... 4176 °F)

=0.008 g/em? {0.0003 Ibafin®)

o max. 15 mm (0.6 in)

Electromechanical data

Cable entry/plug {dependent on the varsion)
— Single chamber housing

& 1x cable aniry M20x1.5 (cable-z 5 .. 9 mm), 1x blind stopper
M20x1.5; attached 1x cable entry M20x1.5

Vibration — Level detection of bulk solids
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or;
* 1xcableeniry ¥ NPT, 1x blind stopper 12 NPT, 1x cable entry 2 NPT
or:
s 1x plug M12x1, 1x blind stopper M20x1.5

Spring-loaded terminals for wira cross-section up to 1.5 mm?

Adjustment elements

Electronics versions - relay, transistor output, contactiess electronic switch

hMode switch

— min. Min. detection or dry run protection

— ax. Max. detecthan or averfill protection

Electronics version - two-wire output

hMode switch

— min. Vibrating elemant uncoverad: 16 mA =1 mA Vibrating element uncovered:
BmA =1 mA

— max. Vibrating element uncovered: 8 ma +1 mA Vibrating element covarad:
16 mA =1 ma

Electronics version - NAMUR output

Mode switch

— min. rising characteristics (High current when immearsad)

— max. falling characteristics (Low current when immersad)

Voltage supply

Relay output

Supply voltage 20 ... 253V AC, 50/60 Hz, 20 ... 72 ¥ DC (at U =60 V DC, the ambilent
temperalure can be max. 50 *CH22 °F)

Powar consumption 1...8VA(AC), approx. 1.3 W (DC)

Transistor output

Supply voltage 10... 855V DC

Power consumption rax. 0.5 W

Contactiess electronic switch

Supply vollage 20 ... 253V AC, 50460 Hz, 20 ... 253V DG

Domastic currant redgulramant approx. 3 o (via load cireult)

Load current

— min. 10 mA

— Max. 400 maA {at | =300 mA the amblent ternpearatura can be max. 60 °CH 40 °F)

max. 4 A up to 40 ms

Two-wire output

Supply voltage 10 ... 36 V DC (via tha signal conditboning instrumeant)

NAMUR output

Supply vollage (standard characteristics) for connection o amplifier according to NAMUR |EC 8094 7-5-5, approsx.
B2V

Open-cincull voltage Uy approx. 8.2 %

Shortcircuit current Iy approx. B.2 mA

Electrical protective measures

Electronics verslions - relay output, contactless electronie switch
Protection IP &P BT

Owvarvoltage calegory il
Protection class |

Electronics versions - Transistor, two-wire. NAMUR output
Protection IP GEAP BT

Ovarvoltage category ]

16
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Technical data

IKRI:IHNEI

Protection class Il

Approvals

OPTISWITCH 3000 C
OPTISWITCH 3000 C has no approvals.

OPTISWITCH 3100 C, 3200 C, 3300 C, electronics versions - relay output, transistor output, contactless alactronic switch

ATEX Il 142G, 2G EEx d IIC Té

ATEXN1/2DIPEET

OPTISWITCH 3100 C, 3200 C, 3300 C, electronics version - two-wire output
ATEX Il 1G, 1/2G, 2G EExa lIC Té

ATEX 111G, 1/2G, 2GEExiaIC T6 + ATEX I 1/2 D IPEE TG
ATEX Il 1/2G, 2G EEx d IIC T&
ATEX N1/2DIPEET

CE conformity

Electronics versions - Relay, transistor, two-wire, NAMUR output
EMVG (BI/3IEEWG), Emission: EN 81326: 1997 (class B),
Susceplibility: EN 61326: 1997/A1: 1998

MSR (TA23/EWG), EN 61010-1: 2001

Electronics version - contactless electronic switch
EMVG (B9I3G/EWGE), Emission: EN 61326/A1: 1998 (class B),
Suscaplibility: EN 61326: 1297/A41: 18998

NSR (73/23/EWG), EN 61010-1: 2001

SIL conformity
OPFTISWITCH fulfills the requinemants of functional safety ac-
cording 1o 1EC 61508, You can find further information in the
"Safely Manual OPTISWITCH®.

Vibration — Level detection of bulk solids
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7 Dimensions

Housing OPTISWITCH 3200 C
= — I::‘.‘ Thwn :IIE:_
= N — e
) i~ g 3= -
. R AT Bl ) g G
i L |—J = I:-".Jr H ::-J 'ﬂ:,:_-"i__ll;a__.l___!aul g
(== == T £ -
1 2 3 at
Fig. 20r Housing versions (OFTISWITCH 3008 © anly with plastic housing) e
! Plastic housing
2 Siminless siesl housing
3 Alwninium howsing o
OPTISWITCH 3000 C
o
3
E E| i i 1157
&
§ T LI -
T

B

L]

FALGTTE Ve
1B 6 )

Fig. 21: OFTISWITCH 3000 C, threaded varsion G131

OPTISWITCH3100C

Fig. 22 OFTISWITCH 3100 C, Screwed version G112

T )

Fig. 23 OPTISWATCOH 3200 C, Screwed version G 1z
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IKRI:IHNE

OPTISWITCH3300C

& e [1 19847

L e

=

Fig. 24: OPTISWITCH 3300 . threadsd varsion G114

Temperature adapter

o 3
LR

ITAmmIT T

Fig. 25: Temperaiure adzapier fonly for OPTISWITCH 3100 C and 3200 C)

Vibration — Level detection of bulk solids
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