I OPTISWITCH 4000/5000

Vibration level switches for Liquids

» Operates up to 250°C / 480°F and &4 bar / 925 psi
* Pump dry-run detection

* High reliability due to permanent fault monitoring function

&
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Universal liquid level switches

OPTISWITCH 4000/5000 series is a level sensor that uses a vibrating fork for detecting level. It is designed for
use in all liguids. It is not atfected by foam and external vibration. |t is also unaftfected by variations of product
properties such as g, viscosity etc.

Highlights

* Output options: relay, transistor, NAMUR,
cantactless electronic switch and 2-wire

& G000 series: Plastic, aluminium or stainless
steel housings

* | FD signal lamp for indicating the switching
condition [with plastic housing only]
: * 5000 series: Large choice of materials for
& 3 wetted parts. This includes 3161, Hastelloy C4,
1 | ;,' enamel, ECTFE and PEA.
l 1. i ® 5000 series. Probe length: 53,6000 mm /
® ° o 2..,236"
& i * Repeatability: +/-2 mm
@ OPTISWITCH 5100 * Thread connections G/NPT %; flange sizes from
© OPTISWITCH 5200 DN25 PN4O; Triclamp 1" ar 2" and other

hygienic fittings

Industries

* Chemicals

* Food & Beverage

* \Water & Wastewater
# Dil & Gas

Applications

® Reactors
# Hygienic and sanitary applications
* Process and storage tanks for liguids

¢ Dry-run and overfill protection
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Features and Options

OPTISWITCH 4000/5000 I

OPTISWITCH 4000 - The economical

version

# Simple and robust measuring system, virtually
unaffected by the chemical and physical
properties of liquids

® FEasily mountable in pipelines from DN 25,
vessels and tanks

* QDutputs: contactless electronic switch or
transistor

OPTISWITCH 5100, 5150 - The compact

version

s Standard or HT version, large array of process
fittings, housings and electronics

® Dutputs: relay, transistor, 2wire, NAMUR or
contactless electronic switch

* Process connection option for high temperature
up to 250°C f 482°F

* With all relevant approvals [ATEX ete ]

* Version OPTISWITCH 5150 with polished tuning
fork e.g. for food processing

OPTISWITCH 5200, 5250 - The special
version with probe extension

® Standard or HT version, large array of process
fittings, housings and electronics

* Probe length up to 4000 mm [/ 234"

¢ QDutputs: relay, transistor, 2wire, NAMUR or
contactless electronic switeh

* Process connection option for high temperature
up to 250°C [ 482°F

* With all relevant approvals [ATEX etc ]

* Version OPTISWITCH 5150 with polished tuning
fork e.g. for food processing
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Technical data
OPTISWITCH 4000 C

Function

I OPTISWITCH 4000/5 00 0 |

| Measurament parameter

Level detection of liquids

Measurement accuracy

Hysteresis

Approx. 2 mm / 0.08% with vertical installation

Integration time

Approx. 500 ms

Frequency

Approx. 1200 Hz

Operating conditions

Temperature

Ambient temperature on housing

-40...+70°C / -40...+158°F

Storage and transport temperature

40 +80°C [/ -40. . +174°F

Process temperature

Standard

-40...+100°C / -40...+212°F

High temperature version |optional)

=40...+150°C / -40...+302°F

Temperature shock

Mo bimitation

Process pressure

-1...44 bar f-14.5... %28 psi

Viscosity [dynamic]

0.1...10.000 mPa s [requirement: with 5G=1|

Density »0.7 gfem? / 0.025 lbs/in’
Materials

Wetted parts

Process fitting — thread J14L

Gaskets Klingersil C-4400
Vibrating element 3141

Non-wetted parts

Housing

314L and plastic PEI

Surface quality

Standard

Ra = approx. 3.2 pm / 1.267%"

Hygienic version

Ra<08um/3.15%

Process connection

Thread

G¥ A; 34 NPT; G1 A; 1 NPT

Hygienic fittings

Bolting DN 25 PN 40; bolting DN &40 PN 40; Tri-Clamp 1%; Tri-Clamp 1%4";

SM5
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Power Supply

I  OPTISWITCH 4000/5000 I

Transistor output

Supply voltage

10...55 VDC

Power consumption

Max. 0.5 W

Contactless electronic switch

Supply voltage

20... 253 VAC, 50/60 Hz, 20...283 VDC

Power con sumpbion

Approx. 3 mk |via load circuit]

Operating elements

Controt lamp

Itluminated lens for indication of the switching condition:

Mode adjustment

Min./max. adjustment through electrical connection

Elactromechanical data

Plug connection

1x plug M12x1 or 1x plug DIN 43450

Screwed terminals

For wire cross-section up to 1.5 mm?®

Output

Transistor output

Floating transistor output, overload and permanently shoertcircuit-proof

Load current

Max. 250 ma

Voltage loss Max. 1V
Turn-on voltage Max. 55 VDC
Blocking current <10 A
Modes [adjustable) Min. / max.

Delay time When immersed: approx. 0.5 s; when uncovered: approx. 15

Contactless slactronic switch Contactless electronic switch

Modes |adjustable] Min. / max.

Delay time When immersed: approx. 0.5 s; when uncovered: approx. 1 s
Approvals

Protection category

Valve plug IP &5

'u"alxrg plu.g with |DC method of IP &7

termination

M12x1 plug connection |only with IP &&SIF &7

transistor output|

Overvoltage category

Protection class

Transistor cutput

Contactless electronic switch

CE conformity

EMC |89/334/EEC]

Emission EN 41324: 1997 [class B, immunity EN &61324: 1997/A1: 1998

LVD [73/23/EEC]

EN 61010-1: 2001

SIL conformity

OPTISWITCH fulfills the requirements of functional satfety according to
IEC &1508.
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OPTISWITCH 5000 C series

Function
| Measurement parameter Level detection of liquids
Design
Sensor langth
OPTISWITCH 5100 C, 5180 C See chapter "Dimensions”.
OPFTISWITCH 5200 C, 5250 C
316L, 2.4610 [Hastelloy C4] B0...4000 mm [ 3...234"
2.4410 |Hastelloy C4) enamelled 80...1500 mm { 3...59"
1.£435 [214L) ECTFE coated B0...3000 mm f3...118"
1.4435 [316L) PFA coated 80...3000 mm [ 3...118°

Measurement accuracy

Hysteresis Approx. 2 mm / 0.08" with vertical installation
Integration time Approx. 500 ms
Frequency Approx. 1200 Hz

Operating conditions

Temperature

Ambient temperature on housing -40...+70°C / -40...+158°F

Storage and transport temperature -40...+80°C / -40...+176°F

Process temperatura

316L / Hastelloy C4{2.6610] =50...+150°C / -58...+302°F

Process temperature with temperature | Option

adapter

314L f Hastelloy C4 [2.4610| =50...+250°C f -58...+482°F

enamelled -50...+200°C / -58.. +392°F

with ECTFE coating ~50...+150°C / -58__.+302°F

with PFA coating -50...+150°C / -58._..+302°F

Temperature shock Mo limitation

Process pressure -1...44 bar /-14.5...928 psi

Viscosity ldynamic) 0.1...10.000 mPa s [requirement: with 5G=1|

Density 0.7..2.5 gfcm? / 0.025...0.09 lbs/in?; 0.5..2.5 g/cm? / 0.018...0.09 lbsfin® by
switching over
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Materials

I  OPTISWITCH 4000/5000 I

Wetted parts

Process fitting — thread

316L; 2.4602 |Hastelloy C4

Process fitting — flange

3141 316L with Hastelloy C4 coating; steel enamelled; 3141 with ECTFE
coating; 316L with PFA coating

Gaskets

Klingersil C-4400

Tuning fork

318L f 2.44510 [Hastelloy C4

Extension tube @21.3 mm / p0.84"

161 2.4810 |Hastelloy C4); 2.4410 [Hastelloy C4| enamelled; 3141 with
ECTFE coating; 314L with PFA coating

Non-wetted parts

Housing

Plastic PET [Polyester], Alu-die casting powder-coated, 314L

Gasket ring between housing and
housing cover

MNER |stainless steel housingl, silicone |Alu / plastic housing]

Peephole in housing cover PMMA [Makrolon]
Ground terminal 3160
Temperature adapter [Option] J16L

Gastight leadthrough (Option) 316L [ glass

Surface quality

Standard [OPTISWITCH 5100 C, 5200 C)

Ra=approx. 3.2 pm f 1.26-4"

Hygienic version

[OPTISWITCH 5150 C, 5250 C|

Ra < 0.8 pm / 3.15-5"

Coatings

ECTFE Approx. 0.5...0.8 mm / 0.02...0.03°
PFA Approx. 0.3..0.5 mm/0.01...0.02°
Enamel Approx. 0.8 mm / 0.03"

Process connection

Thread

GY% A; % NPT; G1 A; 1 NPT

Flanges

DIN: 2DN25; ANSI: =1"

Hygienic fittings [OPTISWITCH 5150 C,
5250 C

Bolting ON 40 PN &40; Tri-Clamp 17; Tri-Clamp 137 PN 10; cone DN 25 PN
40; Tuchenhagen Varivent ON 50 PN 10

Power Supply

Relay output

Supply valtage

20...253VAC, 50/40 Hz, 20...72 VDC |at U =40 VDC, the ambient temperature
can be max. 50°C f 122°F)

Power consumption

1...8 VA [AC); ca. 1.3 W (DC]

Transistor output
Supply voltage 10...55 VDC
Power consumption Max. 0.5 W

Contactless slectronic switch

Supply voltage

20...253 VAC, 50/60 Hz, 20...253 VDC

Power consumption

Approx. 3 mA |via load circuit]
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Two-wire output

Supply voltage 10...36 VDT [via the signal conditioning instrument]

NAMUR output

Supply voltage [standard For connection to amplifier according to NAMUR IEC 40947-5-6, approx.
characteristics| B2V

Open-circuit voltage Uy approx. B2V

Shortcircuit current Iy approx. 8.2 ma

Operating elements

Control lamp | Control lamp |LED] for indication of the switching condition.

Dansity switch |electronics versions: relay, transistor, contactless electronic switch, two-wire, MAMUR outputs|

0.5 0.5..25gfcm? / 0.018..0.9 oz/in®

0.7 0.7..2.5 gfcm? { 0.025..0.9 oz/in?

Mode switch |electronics versions: relay output, transistor output, contactless electronic switch]
A Max. detection or overfill protection

B Min. detection or dry run protection

Charactenstics reversal [electronics version: NAMUR output]

Max. Falling characteristics [Low current when immersed)

Min. Rising characteristics [High current when immersed|

Electromechanical data

Cable entry/plug |[dependent on the 1% cable entry M20x1.5 |cable 05...% mm), 1x blind stopper M20x1.5;
version] - Single chamber housing attached 1x cable entry M20x1.5 or 1x cable entry ¥ NPT, 1x blind stopper
¥ NPT, 1x cable entry ¥ NPT
Screwed terminals For wire cross-section up to 1.5 mm?
Output
Relay output Relay output |[DPOT, 2 floating spdts
Turn-on voltage Min.: 10 mV; max.: 2583 VAC/DC
Switching current Min.: 10 pA: max.: 5AAC, 1 ADC
Breaking capacity Max.: 1250 VA, 50'W
Contact material [relay contacts] AgCdO and Au plated
Modes [adjustable) Min. [ max.
Delay time When immersed: approx. 0.5 s; when uncovered: approx. 1 s
Transistor output Floating transistor output, overtoad and permanently shortcircuit proof
Load current Max. 400 maA
Voltage loss Max. 1V
Turn-on voltage Max. 55 VDC
Blocking currant <10uA
Modes [adjustable] Min. / max.
Delay time When immersed: approx. 0.5 s; when uncovered: approx. 1s
Contactless electronic switch Contactless electronic switch
Modes [adjustable] Min. f max.
Delay time When immersed: approx. 0.5 s; when uncovered: approx. 15

B warar_krohne.com
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Two-wire output

Suitable signal cenditioning instruments | SU 501

Output signal

Min. mode Vibrating element uncovered: 14 mA 1 mA; vibrating element covered:
B mA+1 mA
Max. mode Vibrating elerment uncovered: 8 mA +£1 mA; vibrating element covered:
16 mA +1 mA
Fault signal <2 mé
Modes |adjustable) Min. f max. [changeover with the signal conditicning instrument|
Delay time When immersed: approx. 0.5 s; when uncovered: approx. 15
NAMUR output Two-wire NAMUR output
Current consumption
Falling characteristics 22.2 mA uncovered [ <1 mA covered
Rising characteristics <1 mA uncovered / 2.2 mé covered
Fault signal =1 mA
Necessary processing system NAMUR processing system according to |EC 60947-5-5
[EN 50227/DIN 19234
Modes [INAMUR output adjustable to Min.: rising characteristics [High current when immersed|; max.: falling
falling or rising characteristics] characteristics |Low current when immersed)
Approvals
ATEX ATEX N 1G, 1/2G, 2GEExa lIC TS @
ATEX N 1/26G, 2GEExdIIC TS @
ATEX 1 1/20 IP&X T
Ship approval GL&LR
WHG German Federal Water Act @
Protection category IP &&11F &7
Overvoltage category ]
Protection class
Transistor output, two-wire output, I
NAMUR output
Relay cutput, contactless electronic |
switch
CE conformity
EMC [89/334/EEC] Emission EM 61326/A1: 1998 [class B, susceptibility EN 61324: 1997/A1:
1998
LVD [73/23/EEC] EN &1010-1: 1993
SIL conformity OPTISWITCH fulfills the reguirements of functional safety according to
IEC 61508.
@ this approvalis for 2-wire and NAMUR electronics, It can be combined with either WHEG or with ship approval
only for the plastic-coated aluminium housing with a ¥ NPT cable gland. An optional temperaturs adapter can be usad withou! 3 gas-
tight bushing
ﬂ arily tor contactless electronic swatch, relay and transistor electronics:
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Dimensions and Weights

OPTISWITCH 4000 - Standard version:
From left to right: thread (M12x1, valve plug DIN 43450 and valve plug DIN 43650 with IDC
method of termination]

@ MiZx
@ Thread G A, G14, 3% NPT, 1 NPT
# Switching point
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Dimensions in mm

a b c d ] f g h L
[mm]
Thread G3¥ A, G1 A, 3 NPT or 132.5 10.0 | W5 32 - - 213 13.0 40.0 L &
1 NPT [M12x1]
Thread G¥% A, G1 A, # NPT or 158.0 35.0 - 27.0 360 - - - -
1 NPT [valve plug DIN 438650]
Thread G% A.G1 A, % NPT or 165.0 42.0 - Z28.0 42.0 - - - -
1 NPTlvalve plug DIN 43650 with
IDC method of termination)
' with G346 A, 36 NPT: &6 mm; wath G1 A, 1 NPT: 49 mm
Dimensions in inches
a b c d e f g h L
[inches]
Thread G A, G1 A ¥ NPT or 1 b2 0.39 | W53z - - 0.84 0.s 1.57 L &
NPT [M12x1]
Thread G% A G1A 3 NFTor 622 1.38 - 1.04 1.42 - - - -
1 NPT (valve plug DIN 43650]
Thread G¥ A, G1 A, % NPT or 650 1.465 - 1.10 1.45 - - - -
1 NFTlvalve plug DIN 43650 with
IDC method of termination]
@ with G A3 NPT: 267 wath G1 A, T NPT 2.7

waanw krohne.com 1
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OPTISWITCH 4000 - Hygienic version:
From left to right: Tri-Clamp (valve plug DIN 43650); Bolting (valve plug DIN 43650);

SMS 1145 (valve plug DIN 43650]

' g -
. : : : i
i : =)

; | ?
Y {')_ Y ¥
i : i '}

i ] -
L |: L 1 L
o R S e O S S AR S S S SR e

vy ﬂt | \ 1 LL

€ Switching point
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Dimensions in mm

L
[mml]
Tri-Clamp (valve plug DIN 435650) 101.0 13.0 40.0 L &
Bolting lvalve plug DIN 43450} 115.0 - - L@
SMS 1145 [valve plug DIN 43550] 105.0 - - L &
@ 53
Dimensions in inches
L
[inches]
Tri-Clamp {valve plug DIN 43450) 398 0.51 157 L &
Bolting (valve plug DIN 43450] 353 - - L@
SMS 1145 [valve plug DIN 43450 4.13 - - L &

L I

waanw krohne.com
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OPTISWITCH 4000 - High temperature version:
From left to right: thread (M12x1, valve plug DIN 43450 and valve plug DIN 43650 with IDC
method of termination]

Y171

@ M1z
@ Thread GH A, G1 A, % NPT, 1 NPT
@ Switching paint
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Dimensions in mm

a b c d ] f g h L
[mm]
Thread G3¥ A, G1 A, 3 NPT or 162.5 10.0 | W5 32 - - 213 13.0 40.0 L &
1 NPT [M12x1]
Thread G¥% A, G1 A, # NPT or 168.0 35.0 - 27.0 360 - - - -
1 NPT [valve plug DIN 438650]
Thread G3% A, G1 A, % NPT ar 162.0 42.0 - Z28.0 42.0 - - - -
1 NPT [valve plug DIN 435650 with
IDC method of termination)
' with G346 A, 36 NPT: &6 mm; wath G1 A, 1 NPT: 49 mm
Dimensions in inches
a b c d e f g h L
[inches]
Thread G¥ A, G1 A, 3 NPT or .40 0.39 | W53z = - 0.84 0.51 1.57 L &
1 NPT [M12x1)
Thread G¥% A, G1 A, 3 NPT or T.40 1.38 - 1.06 1.42 - - - -
1 NPT (valve plug DIN 43650]
Thread G¥ A, G1 A, % NPT or T.15 1.465 - 1.10 1.45 - - - -
1 NPT [valve plug DIN 43450 with
IDC method of termination]
@ with G% A% NPT: 2.6 with G1 A, 1 NPT- 2.7
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I OPTISWITCH 4000/5000

OPTISWITCH 5000 series - Housing
From left to right: Plastic, Stainless steel and Aluminium housing

@ M20:1,5/% NPT
&8 M20x1,5

Dimensions and Weights

Dimensions Weight Dimensions Weight
[mml [kgl linches] [lbs]
a b c a b c
Plastic Housing &9 @77 12 0.74 2.72 @3.0 4£.41 1.48
Staintess steel housing &9 @77 17 1.53 272 23.0 481 337
Aluminium housing 114 g4 114 1513 4.57 an 449 258

14
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OPTISWITCH 5100 C, 5150 C, 5200 C, 5250 C - Temperature adapter

Dimensions in mm and inches

[mm] [inches]

Temperature adapter 178 | 034 7] 1.34

waanw krohne.com 17



I OPTISWITCH 4000/5 00 0 |

OPTISWITCH 5100 C, 5150 C

@ Thraad

& Tri-Clamp [OPTISWITCH 5150]

@ Cone DN 25 (OPTISWITCH 51500
@ Bolting DM 40 [OPTISWITCH 5150)
@ Flange

@ Gas-tight leadthrough

) Temperature adapter

18 warar_krohne.com



Dimensions in mm

I  OPTISWITCH 4000/5000 I

c d
[mm]
Thread L1 18.5 | WS 32 (G4, GWA, % NPT;
Y NPT]; WS 41 G1A, 1 NPT
[G1A; 1 NPT]
Tri-Clamp [OPTISWITCH 5150) 53 38 - -
Cone DN 25 [OPTISWITCH 5150} Bg a7 = =
Bolting DN 40 [GPTISWITCH 5150 53 50 f33.7 -
Flange 83 1% = =
Gas-tight leadthrough - 34 - -
Temperature adapter - 178 - -
Dimensions in inches
[ d
[inches]
Thread 2.4 0.72 | WS 32 [GY%A; G¥A, %% NFT;
Ya NPT): WS 41 G1A, 1 NPT
[G1A; 1 NPT]
Tri-Clamp [OPTISWITCH 5150] 209 1.41 - -
Cone DN 25 [OPTISWITCH 5150] 247 224 - -
Bolting DN 40 [OPTISWITCH 5150 209 1.97 @1.33 -
Flange 209 6.75 - =
Gas-tight leadthrough - 1.34 - -
Temperature adapter - 7.0 - -

waanw krohne.com
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OPTISWITCH 5200 C, 5250 C

B { ;
1 ‘r"/d E, I T
i
PN | PO O | S | P
Y
e -t b I__!' hll J
;| i | 11 L e
u = i

@ Thread

@ Tri-Clamp [OPTISWITCH 5250

& Cone DN 25 |OPTISWITCH 5250
@ Bolting DN 40 [OPTISWITCH 5250]
@ Flange

@ Gas-tight leadthrough

) Temperature adapter
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Dimensions in mm

I  OPTISWITCH 4000/5000 I

c d
[mm]

Thread L@ 18.5 | WS 32 (G4, G3/4A, % NPT;

Y NPT]; WS 41 G1A, 1 NPT

[G1A; 1 NPT]
Tri-Clamp [OPTISWITCH 5250) L@ 38 - -
Cone DN 25 [OPTISWITCH 5250} L@ a7 = =
Bolting DN 40 [GPTISWITCH 5250 LO 50 f33.7 -
Flange L@ 1% = =
Gas-tight leadthrough - 34 - -
Temperature adapter - 178 - -

a :l"J:"-.'_' SENSOr lenglr
Dimensions in inches
& d
[inches]

Thread L@ 0.72 | W5 32 [GYA; GWA, %4 NPT,

¥ MPT]; WS 41 G1A, 1 NPT

[G1A: 1 NPT]
Tri-Clamp [OPTISWITCH 5250] LO 1.41 - -
Cone DN 25 [OPTISWITCH 5250] L@ 2.24 - -
Bolting DN 40 [OPTISWITCH 5250 L O 1.57 @1.33 -
Flange L@ 0.75 = =
Gas-tight leadthrough - 1.34 - -
Temperature adapter - 7.0 - -

n Ordered sensor lengtt

waanw krohne.com
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Notes
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Notes
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KROHNE Product Overview

* FElectromagnetic flowmeters ® | evel measuring instruments

® Variable area flowmeters ® Pressure gauges

* Mass flowmeters ® Temperature measuring instruments
* Ultrasonic flowmeters ® 'Water solutions & analysis

* \aortex flowmeters ® (il and gas turnkey solutions
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