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Technical Information
Proline Promag P 10

Electromagnetic flowmeter

Flowmeter for basic process applications with simple operating concept

Application Your benefits

= The bidirectional measuring principle is virtually = Versatile applications - wide variety of wetted materials
independent of pressure, density, temperature and viscosity = Energy-saving flow measurement - no pressure loss due to

= Specially for chemical and process applications with cross-section constriction
corrosive liquids = Maintenance-free - no moving parts

Device properties = Optimum usability - operation with mobile devices and

» Nominal diameter: max. DN 600 (24") SmartBlue App or touch screen display

= All common Ex approvals = Fasy, time-saving commissioning - guided parameter

# Liner made of PTFE or PFA configuration in advance and in the field

» System integration with HART, Modbus RS485 = [ntegrated verification — Heartbeat Technology

= Flexible operation with app and optional display

Endress+Hauser £Z.]

People for Process Automation
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Technical Information

Operating Instructions

Sensor Brief Operating Instructions
Transmitter Brief Operating Instructions
Description of Parameters

Safety Instructions

Special Documentation

Installation Instructions

Symbols used

Electronics

= Direct current
~ Alternating current
= Direct current and alternating current

(&) Protective earthing

Types of information

M  Preferred procedures, processes or actions

Permitted procedures, processes or actions
Forbidden procedures, processes or actions
Additional information

Reference to documentation

Reference to page

BPERIEES

Reference to graphic

Explosion protection

A Hazardous area

A Non-hazardous area

Associated documentation

Overview of the device with the most important technical data.

All the information that is required in the various phases of the life cycle of the device:
from product identification, incoming acceptance and storage, to mounting,
connection, operation and commissioning through to troubleshooting, maintenance
and disposal as well as the technical data and dimensions.

Incoming acceptance, transport, storage and mounting of the device.
Electrical connection and commissioning of the device.

Detailed explanation of the menus and parameters.

Documents for the use of the device in hazardous areas.

Documents with more detailed information on specific topics.

Installation of spare parts and accessories.

ﬂ The device documentation is available online on the device product page and in the
Downloads area: www.endress.com

Ordering information

Detailed ordering information is available for your nearest sales organization
www.addresses.endress.com or in the Product Configurator under www.endress.com :

1. Click Corporate

2. Select the country

3. Click Products

4. Select the product using the filters and search field
5. Open the product page

Endress+Hauser
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The Configuration button to the right of the product image opens the Product
Configurator.

ﬂ Product Configurator - the tool for individual product configuration
s Up-to-the-minute configuration data
= Depending on the device: Direct input of measuring point-specific information
such as measuring range or operating language
= Automatic verification of exclusion criteria

= Automatic creation of the order code and its breakdown in PDF or Excel output
format

= Ability to order directly in the Endress+Hauser Online Shop

Endress+Hauser
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Registered trademarks

HART®
Registered trademark of the FieldComm Group, Austin, USA

Modbus®
Registered trademark of SCHNEIDER AUTOMATION, INC.

Bluetooth®

The Bluetooth word mark and Bluetooth logos are registered trademarks of Bluetooth
SIG. Inc. and any use of such marks by Endress+Hauser is under license. Other
trademarks and trade names are those of their respective owners.

Apple®

Apple, the Apple logo, iPhone, and iPod touch are trademarks of Apple Inc., registered in
the U.S. and other countries. App Store is a service mark of Apple Inc.

Android®
Android, Google Play and the Google Play logo are trademarks of Google Inc.

Endress+Hauser
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Measuring principle

Following Faraday's law of magnetic induction, a voltage is induced in a conductor
moving through a magnetic field.

A0028962

Ue Induced voltage

B Magnetic induction (magnetic field)
L Electrode spacing

I Current

v Flow velocity

In the electromagnetic measuring principle, the flowing medium is the moving
conductor. The voltage induced (U,) is proportional to the flow velocity (v) and is
supplied to the amplifier by means of two measuring electrodes. The flow volume (Q) is
calculated via the pipe cross-section (A). The DC magnetic field is created through a
switched direct current of alternating polarity.

Formulae for calculation
® Induced voltage Uo=B-L-v
= Volume flow Q=A-v

Product design
The device consists of a transmitter and a sensor.

Two device versions are available:
= Compact version - transmitter and sensor form a mechanical unit.
= Remote version - transmitter and sensor are mounted in separate locations.

Compact version

The transmitter and sensor form a mechanical unit.

AD008262

1 Transmitter
2 Sensor

Endress+Hauser
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Remote version

The transmitter and sensor are mounted in physically separate locations.

A0028196

Transmitter

Sensor connection housing
Sensor

Connecting cable

W N

Measuring system

Proline 10 transmitter Promag P sensor

IT security

We only provide a warranty if the device is installed and used as described in the
Operating Instructions. The device is equipped with security mechanisms to protect it
against any inadvertent changes to the device settings.

IT security measures in line with operators' security standards and designed to provide
additional protection for the device and device data transfer must be implemented by the
operators themselves.

Device-specific IT security

Access via Bluetooth

Secure signal transmission via Bluetooth uses an encryption method tested by the
Fraunhofer Institute.

= Without the SmartBlue App, the device is not visible via Bluetooth.
= Only one point-to-point connection is established between the device and a
smartphone or tablet.

Endress+Hauser 9
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Access via the SmartBlue App

Two access levels (user roles) are defined for the device: the Operator user role and the
Maintenance user role. The Maintenance user role is configured when the device leaves
the factory.

If a user-specific access code is not defined (in the Enter access code parameter), the
default setting 0000 continues to apply and the Maintenance user role is automatically
enabled. The device's configuration data are not write-protected and can be edited at all
times.

If a user-specific access code has been defined (in the Enter access code parameter), all
the parameters are write-protected. The device is accessed with the Operator user role.
When the user-specific access code is entered a second time, the Maintenance user role
is enabled. All parameters can be written to.

. For detailed information, see the 'Description of Device Parameters' document
pertaining to the device.

Protecting access via a password

There are a variety of ways to protect against write access to the device parameters:
= User-specific access code:
Protect write access to the device parameters via all the interfaces.
= Bluetooth key:
The password protects access and the connection between an operating unit, e.g. a
smartphone or tablet, and the device via the Bluetooth interface.

General notes on the use of passwords

= The access code and Bluetooth key supplied with the device must be defined during
commissioning.

= Follow the general rules for generating a secure password when defining and
managing the access code and Bluetooth key.

= The user is responsible for the management and careful handling of the access code
and Bluetooth key.

Write protection switch

The entire operating menu can be locked via the write protection switch. The values of
the parameters cannot be changed. Write protection is disabled when the device leaves
the factory.

Write protection is enabled with the write protection switch on the back of the display
module.

Endress+Hauser
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Measured variable

= Volume flow (proportional to induced voltage)
= Conductivity (order code for "Sensor Option", option CX)

Direct measured variables

Calculated measured variables Mass flow

Operable flow range
Over 1000: 1

Measuring range
Typically v=0.01to 10 m/s (0.03 to 33 ft/s) with the specified accuracy

Electrical conductivity: > 5 pS/cm for liquids in general

Flow characteristic values in SI units: DN 15 to 125 (¥ to 4")

Nominal diameter Recommended Factory settings
flow
min./max. full scale value P e Pulse value Low flow cut off
o = DA ) . N‘"z‘tg‘:] - (~ 2 pulse/s) (v ~ 0.04 m/s)
[mm] [in] [dm3/min] [dm3/min] [dm?3] [dm3/min]
15 Y2 410100 25 0.2 0.5
25 1 9to 300 75 0.5 1
32 - 15 to 500 125 1 2
40 1% 25 to 700 200 1.5 3
50 2 35to0 1100 300 2.5 5
65 = 60 to 2 000 500 5 8
80 3 90 to 3000 750 5 12
100 4 145 to 4700 1200 10 20
125 - 220to 7500 1850 15 30
Flow characteristic values in SI units: DN 150 to 600 (6 to 24")
Nominal diameter Recommended Factory settings
flow
min./max. full scale value P e Pulse value Low flow cut off
o = DA ) . N‘"z‘tg‘:] - (~ 2 pulse/s) (v ~ 0.04 m/s)
[mm] [in] [m3/h] [m3/h] [m3] [m3/h]
150 6 20 to 600 150 0.03 2.5
200 8 35to 1100 300 0.05 5
250 10 55t0 1700 500 0.05 7.5
300 12 80 to 2400 750 0.1 10
350 14 110 to 3300 1000 0.1 15
400 16 140 to 4200 1200 0.15 20
450 18 180 to 5400 1500 0.25 25
500 20 220to 6600 2000 0.25 30
600 24 310 to 9600 2500 0.3 40
12 Endress+Hauser
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Flow characteristic values in US units: %2 - 24" (DN 15 - 600)

Nominal diameter

[in] [mm]
Y, 15
1 25
1% 40
2 50
3 80
4 100
6 150
8 200
10 250
12 300
14 350
16 400
18 450
20 500
24 600

Endress+Hauser

Recommended
flow

min./max. full scale value
(v~0.3/10 m/s)
[gal/min]
1.0to 27
2.5t080
7t0 190
10 to 300
24 to 800
40to 1250
90 to 2650
155 to 4850
250 to 7500
350 to 10600
500 to 15000
600 to 19000
800 to 24000
1000 to 30000
1400 to 44000

Full scale value current
output
(v ~2.5m/s)

[gal/min]
6
18
50
75
200
300
600
1200
1500
2400
3600
4800
6000
7500
10500

Factory settings

Pulse value
(~ 2 pulse/s)
[gal]
0.1
0.2
0.5
0.5
2
2
5
10
15
25
30
50
50
75
100

Low flow cut off
(v~ 0.04 m/s)
[gal/min]
0.15
0.25
0.75
1.25
2.5
4
12
15
30
45
60
60
90
120
180

13
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Order code for 020: output; input
Option B

Option C

Option M

Option U

Signal mode

Current range

Max. output current
Open-circuit voltage
Max. input voltage
Max. load
Resolution
Damping

Assignable measured variables

Physical interface

16

Output versions

Output version

s Current output 4 to 20 mA HART
= Pulse/frequency/switch output

s Current output 4 to 20 mA HART Ex i
s Pulse/frequency/switch output Ex i

= Modbus RS485
s Current output 4 to 20 mA

= Modbus RS485 Ex i
s Current output 4 to 20 mA Ex i

Output signal
Current output 4 to 20 mA HART

Choose via terminal assignment:
= Active
= Passive

Can be set to:

= 4t0 20 mA NAMUR
= 4to 20 mA US

= 4to 20 mA

= Fixed current

21.5 mA

DC < 28.8 V (active)

DC 30V (passive)

400 Q

1pA

Configurable: 0 t0 999.9 s

= Off

= Volume flow

= Mass flow

s Flow velocity

= Conductivity*

= Electronic temperature
= Noise*

= Coil current shot time*

= Reference electrode potential against PE*

* Visibility depends on order options or device settings

Modbus RS485

RS485 in accordance with EIA/TIA-485 standard

Endress+Hauser
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Signal mode

Current range

Max. output current
Open-circuit voltage
Max. input voltage
Max. load
Resolution
Damping

Assignable measured variables

Function

Version

Input values

Voltage drop

Pulse output
Pulse width
Max. pulse rate
Pulse value

Assignable measured variables

Frequency output
Output frequency
Damping

Endress+Hauser

Current output 4 to 20 mA

Choose via terminal assignment:
= Active
= Passive

Can be set to:

= 4 to 20 mA NAMUR
= 4to 20 mA US

= 4to 20 mA

= Fixed current

21.5mA

DC < 28.8 V (active)

DC 30V (passive)

400 Q

1pA

Configurable: 0 to 999.9 s

= Off

= Volume flow

= Mass flow

= Flow velocity

= Conductivity™

= Electronic temperature

= Noise*

= Coil current shot time*

= Reference electrode potential against PE*

* Visibility depends on order options or device settings

Pulse/frequency/switch output

Can be set to:

= Pulse output

= Frequency output
= Switch output
Open collector:
Passive

= DC10.4to30V
= Max. 140 mA

= <DC2V @ 100 mA
= <DC 2.5V @ max. input current

Configurable: 0.05 to 2 000 ms
10000 Impulse/s
Configurable

= Volume flow
= Mass flow

Configurable: end value frequency 2 to 10000 Hz (f ,;,.x = 12 500 Hz)

Configurable: 0 t0 999.9 s

17
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Pulse/pause ratio

Assignable measured variables

Switch output

Switching behavior
Switching delay

Number of switching cycles

Assignable functions

18

1:1

= Off

= Volume flow

= Mass flow

= Flow velocity

= Conductivity*

= Electronic temperature
= Noise*

= Coil current shot time*

= Reference electrode potential against PE*

* Visibility depends on order options or device settings

Binary, conductive or non-conductive

Configurable: 0 to 100 s
Unlimited

= Off
= On
= Diagnostic behavior:
= Alarm
= Warning
= Warning and alarm
= Limit value:
= Off
= Volume flow
= Mass flow
= Flow velocity
= Conductivity*
= Corrected conductivity*
= Totalizer 1...3
= Electronic temperature
= Flow direction monitoring
= Status
= Empty pipe detection
= Low flow cut off

* Visibility depends on order options or device settings

Endress+Hauser
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Device diagnostics

Failure mode

4 to 20 mA

Pulse output

Frequency output

Switch output

Endress+Hauser

Signal on alarm

Output behavior in the event of a device alarm (failure mode)
HART

Device condition can be read out via HART Command 48

Modbus RS485

Selectable:
= NaN value instead of current value
= Last valid value

Current output 4 to 20 mA

Selectable:

= Min. value: 3.59 mA

= Max. value: 21.5 mA

s Freely definable value between: 3.59 to 21.5 mA
= Actual value

= [ast valid value

Pulse/frequency/switch output

Selectable:
= Actual value
= No pulses

Selectable:

= Actual value

= OHz

= Defined value: 0 to 12500 Hz

Selectable:

= Current status
= Open

= Closed

Low flow cut off

The switch points for low flow cut off are user-selectable.

Ex connection data
Pay attention to the documentation on Ex connection values .

Safety-related values and intrinsically safe values: Safety Instructions (XA)

Galvanic isolation

The outputs are galvanically isolated from one another and from earth.

19
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Bus structure
Manufacturer ID
Device type ID

HART protocol revision

Device description files
(DTM, DD)

HART load

System integration

Physical interface
Terminating resistor
Protocol

Response times

Device type
Slave address range
Broadcast address range

Function codes

Broadcast messages

Supported baud rate

Data transfer mode

Data access

System integration

20

Protocol-specific data
HART

The HART signal overlays the 4 to 20 mA current output.
0x11

0x71

7

Information and files under: www.endress.com

Atleast 250 Q

Measured variables via HART protocol

Modbus RS485

RS485 in accordance with EIA/TIA-485 standard
Not integrated
Modbus Applications Protocol Specification V1.1

= Direct data access: typically 25 to 50 ms
= Auto-scan buffer (data range): typically 3 to 5 ms

Slave
1to 247
0

= 03: Read holding register

= 04: Read input register

= 06: Write single registers

= (08: Diagnostics

= 16: Write multiple registers

= 23: Read/write multiple registers

Supported by the following function codes:
= 06: Write single registers

= 16: Write multiple registers

= 23: Read/write multiple registers

= 1200 BAUD

= 2400 BAUD

= 4800 BAUD

= 9600 BAUD

= 19200 BAUD
= 38400 BAUD
= 57600 BAUD
= 115200 BAUD

RTU

Each parameter can be accessed via Modbus RS485.
For Modbus register information

Information on system integration .

= Modbus RS485 information
= Function codes

= Register information

= Response time

= Modbus data map

Endress+Hauser
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Current output 4 to 20 mA HART (active) and pulse/frequency/switch output

Supply voltage
1(+) 2(-)
L/+ N/-

Terminal assignment

ﬂ The terminal assignment is documented on an adhesive label.

The following terminal assignment is available:

26 (+)

Current output 4 to 20 mA
HART (active)

Output 1

24 (+)

Current output 4 to 20 mA HART (passive) and pulse/frequency/switch output

Supply voltage
1(+) 2(-)
L/+ N/-

26 (+)

Modbus RS485 and current output 4 to 20 mA (active)

Supply voltage
1(+) 2(-)
L/+ N/-

26 (+)

Current output 4 to 20 mA

(active)

Modbus RS485 and current output 4 to 20 mA (passive)

Supply voltage
1(+) 2(-)
L/+ N/-

Order code for "Power supply"
Option D

Option E

Option I

Option M non-hazardous area

22

26 (+)

Supply voltage

Terminal voltage
DC24V
AC100to 240V
DC24V
AC100to 240V
DC24V
AC100to 240V

Power consumption

Output 1

24 (+)

Output 1

Output 1

-20to +30 %
-15to +10 %
-20to +30 %
-15 to +10 %

= Transmitter: max. 10 W (active power)
= Switch-on current: max. 36 A (< 5 ms) as per NAMUR Recommendation NE 21

Current consumption

= Max. 400 mA (24 V)
= Max. 200 mA (110V, 50/60 Hz; 230V, 50/60 Hz)

Output 2
22 (+) 23 (-)

Pulse/frequency/switch
output (passive)

Output 2
22 (+) 23 (-)

Current output 4 to 20 mA | Pulse/frequency/switch
HART (passive)

output (passive)

Output 2
24 (+) 22 (B) 23 (A)
- Modbus RS485
Output 2
24 (+) 22 (B) 23 (A)
Current output 4 to 20 mA Modbus RS485
(passive)
Frequency range
-20to +30 % -
-15 to +10 % 50/60 Hz,+5 Hz

50/60 Hz, £5 Hz

50/60 Hz, £5 Hz

Endress+Hauser
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Power supply failure

= Totalizers stop at the last value measured.
= Device configuration remains unchanged.
= Error messages (incl. total operated hours) are stored.

Electrical connection

Connections and terminal assignment, remote version connecting cable

ER ER S1 E1 E2 S2GND E S
41[42 [6][5]7][8]4]37]36]
@ D> g g [wi
<1
67
7 — <1
:‘@ n.c. n.c. n.c.
) 41]42 (517 [4[37]
ER ER E1 E2 GND E
—T |
3 5

A0043474

Ground terminal, outer

Transmitter housing: cable entry for coil current cable

Coil current cable

Transmitter housing: cable entry for electrode cable
Electrode cable

Sensor connection housing: cable entry for electrode cable
Ground terminal, outer

Sensor connection housing: cable entry for coil current cable

W NN

Transmitter terminal connections

ﬂ Terminal assignment-> Terminal assignment, B 22

A0045438

1 Cable entry for power supply cable: supply voltage
Cable entry for signal cable
3 Ground terminal, outer

&

Endress+Hauser 23
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Examples for electric terminals

Current output 4 to 20 mA HART (active)

Automation system with current input, e.g. PLC

Cable shield

Connection for HART operating devices

Resistor for HART communication (> 250 Q): observe max. load.
Analog display unit: observe max. load.

Transmitter

W =

Current output 4 to 20 mA HART (passive)

A0029055

Automation system with current input, e.g. PLC
Active barrier for supply voltage, e.g. RN221N
Cable shield

Analog display unit: observe max. load.
Transmitter

Vil N =

A0028762

Endress+Hauser
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HART input (passive)

+
—6
+
T—5
2
A0028763
1 Connection example for HART input with a common negative (passive)
1 Automation system with current input, e.g. PLC
2 Active barrier for supply voltage, e.g. RN22 1N
3 Cable shield
4 Analog display unit: observe max. load.
5 Pressure measuring device, e.g. Cerabar M, Cerabar S: observe requirements
6  Transmitter
Modbus RS485
1 2 3
=A A,
= Voo L g
= B \\_/’ N
| I
SR
BN et
v eB |
[ 1
A0028765

1 Automation system, e.g. PLC
2 Cable shield

3 Distribution box

4 Transmitter

2 Connection example for Modbus RS485, non-hazardous area and Zone 2; Class 1, Division 2

25
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Current output 4 to 20 mA (active)

) :
\J 43
4..20 mA
A0028758
1  Automation system with current input, e.g. PLC
2 Analog display unit: observe max. load.
3 Transmitter
Current output 4 to 20 mA (passive)
1 2 3
L () ’
J \J S —
‘ ‘ 4..20mA
=~
A0028759
1 Automation system with current input, e.g. PLC
2 Active barrier for supply voltage, e.g. RN22 1N
3 Analog display unit: observe max. load.
4 Transmitter
Pulse/frequency output (passive)
~
1 / +—2
]
+
—3
EpEpEy
a 12345
A0028761
1  Automation system with pulse output and frequency input, e.g. PLC
2 Supply voltage
3 Transmitter: observe input values.
Endress+Hauser
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Switch output (passive)

~
e
|
|

+

T <
2
o &€

A0028760
1 Automation system with switch input, e.g. PLC

2 Supply voltage
3 Transmitter: observe input values.

Potential equalization

Introduction

Correct potential equalization (equipotential bonding) is a prerequisite for stable and
reliable flow measurement. Inadequate or incorrect potential equalization can result in
device failure and present a safety hazard.

The following requirements must be observed to ensure correct, trouble-free

measurement:

s The principle that the medium, the sensor and the transmitter must be at the same
electrical potential applies.

s Take in-company grounding guidelines, materials and the grounding conditions and
potential conditions of the pipe into consideration.

= Any necessary potential equalization connections must be established by ground
cables with a minimum cross-section of 6 mm? (0.0093 in2).

= [n the case of remote device versions, the ground terminal in the example always
refers to the sensor and not to the transmitter.

ﬂ You can order accessories such as ground cables and ground disks from Endress
+Hauser > Device-specific accessories, B8 104

For devices intended for use in hazardous locations, please observe the information
in the Ex documentation (XA).

Abbreviations used

= PE (Protective Earth): potential at the protective earth terminals of the device
= P, (Potential Pipe): potential of the pipe, measured at the flanges

= Py, (Potential Medium): potential of the medium

Connection examples for standard situations

Unlined and grounded metal pipe
= Potential equalization is via the measuring pipe.
» The medium is set to ground potential.

Starting conditions:
= Pipes are correctly grounded on both sides.
= Pipes are conductive and at the same electrical potential as the medium

» Connect the connection housing of the transmitter or sensor to ground potential by
means of the ground terminal provided for this purpose.

A0044854

Endress+Hauser 27
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A0042089

A0044856

A0042253

28

Unlined metal pipe
= Potential equalization is via the ground terminal and pipe flanges.
= The medium is set to ground potential.

Starting conditions:
= Pipes are not sufficiently grounded.
= Pipes are conductive and at the same electrical potential as the medium

1. Connect both sensor flanges to the pipe flange via a ground cable and ground
them.

2. Connect the connection housing of the transmitter or sensor to ground potential by
means of the ground terminal provided for this purpose.

3. IfDN <300 (12"): mount the ground cable directly on the conductive flange
coating of the sensor with the flange screws.

4. If DN > 350 (14"): mount the ground cable directly on the metal transport bracket.
Observe screw tightening torques: see the Brief Operating Instructions for the
Sensor.

Plastic pipe or pipe with insulating liner
= Potential equalization is via the ground terminal and ground disks.
® The medium is set to ground potential.

Starting conditions:

= The pipe has an insulating effect.

s Low-impedance medium grounding close to the sensor is not guaranteed.
s Equalizing currents through the medium cannot be ruled out.

1. Connect the ground disks to the ground terminal of the connection housing of the
transmitter or sensor via the ground cable.

2. Connect the connection to ground potential.

Connection example with the potential of medium not equal to protective earth
without the "Measurement isolated from ground" option

In these cases, the medium potential can differ from the potential of the device.

Metal, ungrounded pipe
The sensor and transmitter are installed in a way that provides electrical insulation from
PE, e.g. applications for electrolytic processes or systems with cathodic protection.

Starting conditions:
s Unlined metal pipe
= Pipes with an electrically conductive liner

1. Connect the pipe flanges and transmitter via the ground cable.

2. Route the shielding of the signal lines via a capacitor (recommended value 1.5pF/
50V).

3. Device connected to power supply such that it is floating in relation to the
protective earth (isolation transformer). This measure is not required in the case of
24V DC supply voltage without PE (= SELV power unit).

Connection examples with the potential of medium not equal to protective earth
with the "Measurement isolated from ground" option

In these cases, the medium potential can differ from the potential of the device.
Introduction

The "Measurement isolated from ground" option enables the galvanic isolation of the
measuring system from the device potential. This minimizes harmful equalizing currents
caused by differences in potential between the medium and the device. The

Endress+Hauser
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"Measurement isolated from ground" option is optionally available: order code for "Sensor
option', option CV
Operating conditions for the use of the "Measurement isolated from ground" option

Device version Compact version and remote version (length of
connecting cable < 10 m)

Differences in voltage between medium As small as possible, usually in the mV range
potential and device potential

Alternating voltage frequencies in the Below typical power line frequency in the country
medium or at ground potential (PE)

To achieve the specified conductivity measuring accuracy, a conductivity calibration
is recommended when the device is installed.

A full pipe adjustment is recommended when the device is installed.

Plastic pipe

Sensor and transmitter are correctly grounded. A difference in potential can occur
between the medium and protective earth. Potential equalization between Py, and PE via
the reference electrode is minimized with the "Measurement isolated from ground"
option.

Starting conditions:
= The pipe has an insulating effect.
= Equalizing currents through the medium cannot be ruled out.

1. Use the "Measurement isolated from ground" option, while observing the operating
conditions for measurement isolated from ground.

2. Connect the connection housing of the transmitter or sensor to ground potential by
means of the ground terminal provided for this purpose.

Metal, ungrounded pipe with insulating liner

The sensor and transmitter are installed in a way that provides electrical insulation from
PE. The medium and pipe have different potentials. The "Measurement isolated from
ground' option minimizes harmful equalizing currents between P); and Pp via the
reference electrode.

Starting conditions:
= Metal pipe with insulating liner
s Equalizing currents through the medium cannot be ruled out.

1. Connect the pipe flanges and transmitter via the ground cable.

Route the shielding of the signal cables via a capacitor (recommended value 1.5pF/
50V).

3. Device connected to power supply such that it is floating in relation to the
protective earth (isolation transformer). This measure is not required in the case of
24V DC supply voltage without PE (= SELV power unit).

4. Use the "Measurement isolated from ground" option, while observing the operating
conditions for measurement isolated from ground.

Terminals

Spring terminals
= Suitable for strands and strands with ferrules.
= Conductor cross-section 0.2 to 2.5 mm? (24 to 12 AWG).

Cable entries

= Cable gland: M20 x 1.5 for cable 26 to 12 mm (0.24 to 0.47 in)
= Thread for cable entry:

= NPT %"

s G, GW"Exd

= M20
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Cable specification

Requirements for connecting cable
Ground cable requirements

Connecting cable requirements
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Requirements for connecting cable

Electrical safety

As per applicable national reqgulations.

Permitted temperature range

= Observe the installation guidelines that apply in the country of installation.
® The cables must be suitable for the minimum temperatures and maximum
temperatures to be expected.

Power supply cable (incl. conductor for the inner ground terminal)

= A standard installation cable is sufficient.
= Provide grounding according to applicable national codes and regulations.

Signal cable

s Current output 4 to 20 mA HART:

A shielded cable is recommended, observe the grounding concept of the facility.
s Pulse/frequency/switch output:

Standard installation cable

= Modbus RS485:

Cable type A according to EIA/TIA-485 standard is recommended
= Current output 4 to 20 mA:

Standard installation cable

Ground cable requirements

Copper wire: at least 6 mm? (0.0093 in?)

Connecting cable requirements

A0029151

®
w

Cable cross-section

Electrode cable
Coil current cable
Core

Core insulation
Core shield

Core jacket

Core reinforcement
Cable shield

Outer jacket

N O UV WN =S Q

Armored connecting cable

Armored connecting cables with additional, metal reinforcing braid can be ordered
from Endress+Hauser. Armored connecting cables are used:

= When laying the cable directly in the ground

= Where there is a risk of damage from rodents

= [f using the device below I[P68 degree of protection

Endress+Hauser
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Design

Conductor resistance

Capacitance: core/shield

Cable length

Cable lengths (available for order)

Operating temperature

Design

Conductor resistance

Capacitance: core/shield

Cable length

Cable lengths (available for order)

Operating temperature

Test voltage for cable insulation

Endress+Hauser

Electrode cable

3x0.38 mm? (20 AWG) with common, braided copper shield (2 ~ 9.5 mm (0.37 in))
and individual shielded cores

If using the empty pipe detection (EPD) function:
4x0.38 mm? (20 AWG)) with common, braided copper shield (2 ~ 9.5 mm (0.37 in))
and individual shielded cores

<50 Q/km (0.015 Q/ft)
< 420 pF/m (128 pF/ft)
Depending on the medium conductivity: maximum 200 m (656 ft)

5m (15 ft), 10 m (30 ft), 20 m (60 ft) or variable length: maximum 200 m (656 ft)
Armored cables: variable length up to maximum 200 m (656 ft)

-20to +80°C (-4 to +176 °F)

Coil current cable

3x0.38 mm? (20 AWG) with common, braided copper shield (2 ~ 9.5 mm (0.37 in))
and individual shielded cores

<37 Q/km (0.011 Q/ft)
< 120 pF/m (37 pF/ft)
Depends on the medium conductivity, max. 200 m (656 ft)

5m (15 ft), 10 m (30 ft), 20 m (60 ft) or variable length up to max. 200 m (656 ft)
Armored cables: variable length up to max. 200 m (656 ft)

-20to +80°C (-4 to +176 °F)
<AC1433Vrm.s. 50/60Hzor>DC2026 V
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Performance characteristics

Reference operating conditions
Maximum measured error
Repeatability

Influence of ambient temperature
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Reference operating conditions

= Error limits based on ISO 20456:2017

= Water, typically: +15 to +45 °C (+59 to +113 °F); 0.5 to 7 bar (73 to 101 psi)
= Data as indicated in the calibration protocol

= Accuracy based on accredited calibration rigs according to ISO 17025

ﬂ To obtain measured errors, use the Applicator sizing tool > Service-specific
accessory , B 105

Maximum measured error

o.r. = of reading

Error limits under reference operating conditions

Volume flow
+0.5 %o0. r.+1 mm/s (+0.04 in/s)

ﬂ Fluctuations in the supply voltage do not have any effect within the specified range.

[%]
2.5
2.0
0.5 %
1.5
1.0
0.5
0
4 6 8 10 [m/s]
T T T T T 1 v
10 15 20 25 30 32 |[ft/s]
Electrical conductivity
Max. measured error not specified.
Accuracy of outputs
Current output +5 pA
Pulse/frequency output Max. £100 ppm o. r. (across the entire ambient temperature range)

Volume flow

Electrical conductivity

Current output

Pulse/frequency output

36

Repeatability

Max. +0.1 % o.r. + 0.5 mm/s (0.02 in/s)
Max. £5 % o. r. (5 to 100000 uS/cm)
Influence of ambient temperature

Temperature coefficient max. 1 uA/°C

No additional effect. Is included in the accuracy.

Endress+Hauser
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Installation conditions
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A0041160

Installation conditions

Flow direction

Install the device in the direction of flow.

ﬂ Note the direction of arrow on the nameplate.

Inlet runs and outlet runs

Ensure straight, undisturbed inlet and outlet runs.

To avoid negative pressure and to comply with accuracy specifications, install the
sensor upstream from assemblies that produce turbulence (e.g. valves, T-sections)
and downstream from pumps - Installation near pumps, B 40.

Keep a sufficient distance to the next pipe elbow.

Orientations

Vertical orientation, upward direction of flow
For all applications.

Horizontal orientation, transmitter at top

This orientation is suitable for the following applications:

= For low process temperatures in order to maintain the minimum ambient temperature
for the transmitter.

= For empty pipe detection, even in the case of empty or partially filled measuring pipes.
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Mounting locations

= Do not install the device at the highest point of the pipe.
= Do not install the device upstream from a free pipe outlet in a down pipe.

Installation near control valves

Install the device in the direction of flow upstream from the control valve.

Installation upstream from a down pipe

Negative pressure in the measuring pipe can damage the liner!
» If installing upstream from down pipes with a length h > 5 m (16.4 ft): install a
siphon with a vent valve downstream from the device.

This arrangement prevents the flow of liquid stopping in the pipe and air
entrainment.

Installation with partially filled pipes

= Partially filled pipes with a gradient require a drain-type configuration.
s The installation of a cleaning valve is recommended.
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Installation near pumps

NOTICE
Negative pressure in the measuring pipe can damage the liner!
» Install the device in the direction of flow downstream from the pump.

» Install pulsation dampers if reciprocating, diaphragm or peristaltic pumps are used.

A0041083

Installation of very heavy devices

Support is required with nominal diameters of DN > 350 (14") and higher.

Damage to the device!

If incorrect support is provided, the sensor housing could buckle and the internal
magnetic coils could be damaged.

» Only provide supports at the pipe flanges.

A0041087

Pipe vibrations

A remote version is recommended in the event of strong pipe vibrations.

Pipe vibrations can damage the device!

» Do not expose the device to strong vibrations.
» Support the pipe and fix it in place.

» Support the device and fix it in place.

» Mount the sensor and transmitter separately.

A0041092
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Adapters

Suitable adapters (double-flange reducers) can be used to install the sensor in larger-
diameter pipes. The resulting higher rate of flow improves measuring accuracy with very
slow-moving media.

ﬂ The nomogram shown here can be used to calculate the pressure loss caused by
reducers and expanders. It only applies to liquids with a viscosity similar to that of
water.

1. Calculate the ratio of the diameters d/D.
Determine the flow velocity after the reduction.

3. From the chart, determine the pressure loss as a function of the flow velocity v and
the d/D ratio.

Seals

Note the following when installing seals:

= For "PFA" liner: no seal is required.

= For "'PTFE" liner: no seal is required.

= For DIN flanges: only install seals according to DIN EN 1514-1.

Thermal insulation

The sensor and pipe must be insulated in the event of very hot media. The insulation
helps to slow energy loss and prevent injuries from accidental contact with hot pipes.

If the meter electronics overheat this can damage the device!
» Keep the housing support completely free (heat dissipation).

» Provide insulation but make sure it does not go beyond the upper edge of the two
sensor half-shells.
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Magnetism and static electricity

Do not install the device near magnetic fields, e.g. motors, pumps, transformers.

Outdoor use

= Avoid exposure to direct sunlight.

= Install in a location protected from sunlight.

= Avoid direct exposure to weather conditions.

= Use a weather protection cover > Transmitter, B 104.

Immersion in water

ﬂ Only the remote version with IP68, type 6P, is suitable for immersion in water.

If the maximum water depth and operating duration are exceeded, this will damage
the device!
» Observe the maximum water depth and operating duration.

Order code for "Sensor option", options CA, CB

Use of device under water at a maximum water depth of:
= 3 m (10 ft): permanent use

= 10 m (30 ft): max. 48 hours

Use in buried applications

ﬂ Only the remote version with IP68 is suitable for use in buried applications.

Order code for "Sensor option", options CD, CE

The device can be used in buried applications without the need to implement additional
precautionary measures on the device.
Installation is performed according to regional installation regulations.
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Environment

Ambient temperature range

Storage temperature

Degree of protection

Vibration-resistance and shock-resistance

Electromagnetic compatibility (EMC)
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Transmitter

Local display

Sensor

Liner

Transmitter

Sensor

Optional sensor
Order code for "Sensor option",
option CA

Order code for "Sensor option",
Option CB, CC

Order code for "Sensor option",
option CG, CE

Vibration, sinusoidal
= Following IEC 60068-2-6
= 20 cycles per axis

Vibration, broad-band random
= Following [EC 60068-2-64
= 120 min per axis

Shocks, half-sine
= Following IEC 60068-2-27
= 3 positive and 3 negative shocks

Shock

Ambient temperature range

=40 to +60 °C (=40 to +140 °F)
-20to +60 °C (-4 to +140 °F)

temperature range.

The readability of the display may be impaired at temperatures outside the

Process connection, carbon steel: =10 to +60 °C (+14 to +140 °F)

Process connection, stainless steel: 40 to +60 °C (-40 to +140 °F)

Do not exceed or fall below the permitted temperature range of the liner .

ﬂ Dependency of ambient temperature on medium temperature > Medium

temperature range, & 48

If using the device in hazardous areas, observe the 'Safety Instructions"

documentation.

Storage temperature

The storage temperature corresponds to the ambient temperature range of the

transmitter and sensor.

Degree of protection

= [P66/67, type 4X enclosure
= Open housing: [P20, type 1 enclosure

[P66/67, type 4X enclosure

[P66/67, type 4X enclosure
Fully welded, with protective coating as
per EN ISO 12944 C5-M

[P68, type 6P enclosure
Fully welded, with protective coating as
per EN ISO 12944 C5-M and EN 60529

[P68, type 6P enclosure

Fully welded, with protective coating as
per EN ISO 12944 Im1/Im2/Im3 and EN
60529

For operation in corrosive environment

Use of device under water at a maximum
water depth of:

= 3 m (10 ft): permanent use

= 10 m (30 ft): max. 48 hours

Use of device under water in saline water

at a maximum water depth of:

= 3 m (10 ft): permanent use

= 10 m (30 ft): max. 48 hours

= Use of device under water at a
maximum water depth of:
10 m (30 ft): max. 48 hours

= Use of device in buried applications

Vibration-resistance and shock-resistance

Compact version

2 to 8.4 Hz 3.5 mm peak

8.4 to 2000 Hz 1 g peak

10 to 200 Hz 0.003 g2/Hz

200 to 2000 Hz 0.001 g%/Hz (1.54 g rms)
6ms30g

Due to rough handling according to IEC 60068-2-31.

44
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Remote version (sensor)

Vibration, sinusoidal 210 8.4 Hz
= Following IEC 60068-2-6

= 20 cycles per axis 94w 2000
Vibratiop, broad-band random 10 to 200 Hz

= Following IEC 60068-2-6

= 120 min per axis 200 to 2000 Hz
Shocks, half-sine 6 ms 50 g

= Following IEC 60068-2-6
= 3 positive and 3 negative shocks

Shock
Due to rough handling according to IEC 60068-2-31.

7.5 mm peak
2 g peak

0.01 g%/Hz

0.003 g2/Hz (2.7 g rms)

Electromagnetic compatibility (EMC)
As per [EC/EN 61326 and NAMUR Recommendation NE 21.
For more information: Declaration of Conformity

Endress+Hauser
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Process

Medium temperature range
Conductivity

Flow limit
Pressure-temperature ratings
Pressure tightness

Pressure loss
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PFA, DN 25 to 200 (1 to 8")

PTFE

48

Medium temperature range

The medium temperature range depends on the liner.

-20to +150 °C (-4 to +302 °F)

1 2 3
Ty
['F] [ IC] w |
140 60 —————t —
100+ 40
120
10
09 -20
404 -40
-40-20 0 20 40 60 80 100120140160180 [C
T T | T T T T | T T T T | T T T T I T T T TF
40 0 100 200 300 360 [F]

A0043553

T, Ambient temperature

Tr  Medium temperature

1 Colored area: the ambient temperature range —10 to =20 °C (+14 to -4 °F) applies to stainless
flanges only

2 Hatched area: harsh environment only for medium temperature range
-20to +130 °C (-4 to +266 F)

3  -20to+150C (-4 to +302 F)

® -20to +110 °C (-4 to +230 °F) (order code for "Liner’, option 8)
= -40to +130 °C (-40 to +266 °F) (order code for "Liner", option E)

1
T,
['F] | [C] ]
140 60
100+ 40
120
10
09 -20
404 -40
-40-20 0 20 40 60 80 100120140160180 [C
T T | T T T T | T T T T I T T T T I T T T TF
40 0 100 200 300 360 [F]

A0043555
Tp Ambient temperature
Tr  Medium temperature
1 Colored area: the ambient temperature range of =10 to =20 °C (+14 to -4 °F) applies to

stainless flanges only
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Conductivity
The necessary minimum conductivity is > 5 pS/cm.

ﬂ Note that in the case of the remote version, the minimum conductivity depends on
the cable length.

[uS/cm]
200

100
L max
5 —
[m]
L max
[ T T T I I I I [ft]
0 200 400 600
4 Permitted length of connecting cable
Colored area = permitted range
Lnax=length of connecting cable in [m] ([ft])
[uS/cm] =medium conductivity
Flow limit
Pipe diameter and flow rate determine the nominal diameter of the sensor.
ﬂ The flow velocity is increased by reducing the sensor nominal diameter.
2 to 3 m/s (6.56 to 9.84 ft/s) Optimum flow velocity
v<2m/s (6.56 ft/s) For abrasive media, e.g. potter's clay, lime
milk, ore slurry
v >2m/s (6.56 ft/s) For media producing buildup, e.g. wastewater
sludge
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Fixed flange according to EN 1092-1

Stainless steel (-20 °C (-4 °F))
Carbon steel (-10 °C (14 °F))

Fixed flange according to ASME B16.5

Stainless steel

Carbon steel

50

Pressure-temperature ratings

Maximum permitted medium pressure as a function of the medium temperature.

The data relate to all pressure bearing parts of the device.
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300+

200+

100+
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900
800
700
600
5004
400
300
200+
100

0J

9004
800
700+
600+
500+
400
300+
200
1004

O,

[psi] [bar]

40
35
30
25
20
15
10

[psi] [bar]

60
50
40
30
20
10

0

[psi] [bar]

60
50
40
30
20
10

0
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Cl‘ass ‘15 0 B e R
.
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Fixed flange according to JIS B2220

Stainless steel (=20 °C (-4 °F))
Carbon steel (=10 °C (14 °F))

Fixed flange according to AS 2129

Carbon steel

Fixed flange according to AS 4087

Carbon steel

Endress+Hauser
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Lap joint flange/lap joint flange, stamped plate according to EN 1092-1 and ASME B16.5

Stainless steel (=20 °C (-4 °F))
Carbon steel (-10 °C (14 °F))

PFA

PTFE

52

[psi] [bar]
25 1 2
3004 20 /
2004 15 T ———
1 10 =
100
0- 0

-30-20-10 0 10 20 30 40 50 60 70 80 90

['C]

-20 0 50 100 150 200

1 Lap joint flange PN16/Class150

2 Lap joint flange, stamped plate PN10, lap joint flange PN10

Pressure tightness

['F]

A0038129-EN

Limit values for the absolute pressure depending on the liner and medium temperature

Nominal diameter Absolute pressure in [mbar] ([psi])
[mm] [in] +25 °C (+77 °F) +80 °C (+176 °F) +100 to +180 °C
(+212 to +356 °F)

25 1 0(0) 0 (0) 0(0)
BY) = 0(0) 0 (0) 0(0)
40 1% 0(0) 0 (0) 0 (0)
50 2 0 (0) 0 (0) 0 (0)
65 - 0(0) 0 (0) 0(0)
80 3 0 (0) 0(0) 0(0)

100 4 0 (0) 0 (0) 0 (0)

125 = 0 (0) 0 (0) 0 (0)

150 6 0 (0) 0 (0) 0 (0)

200 8 0 (0) 0 (0) 0 (0)

Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) for medium

temperatures:
[mm] [in] +25 °C (+77 °F) +80 °C +100 °C +130°C
(+176 °F) (+212 °F) (+266 °F)
15 %2 0(0) 0(0) 0(0) 100 (1.45)
25 1 0 (0) 0 (0) 0 (0) 100 (1.45)
32 - 0 (0) 0 (0) 0 (0) 100 (1.45)
40 1% 0 (0) 0 (0) 0 (0) 100 (1.45)
50 2 0 (0) 0 (0) 0 (0) 100 (1.45)
65 = 0 (0) = 40 (0.58) 130 (1.89)
80 3 0(0) - 40 (0.58) 130 (1.89)
100 4 0 (0) = 135 (1.96) 170 (2.47)
125 - 135 (1.96) - 240 (3.48) 385 (5.58)
150 6 135 (1.96) = 240 (3.48) 385 (5.58)
200 8 200 (2.90) - 290 (4.21) 410 (5.95)
Endress+Hauser
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PTFE Nominal diameter
[mm] [in]
250 10
300 12
350 14
400 16
450 18
500 20
600 24

Pressure loss

Limit values for absolute pressure in [mbar] ([psi]) for medium

temperatures:
+25°C (+77 °F) +80°C +100°C +130°C
(+176 °F) (+212 °F) (+266 °F)
330 (4.79) - 400 (5.80) 530 (7.69)
400 (5.80) - 500 (7.25) 630 (9.14)
470 (6.82) = 600 (8.70) 730 (10.6)
540 (7.83) - 670 (9.72) 800 (11.6)

No negative pressure permitted!
No negative pressure permitted!

No negative pressure permitted!

= No pressure loss: transmitter installed in a pipe with the same nominal diameter.
= Pressure loss information when adapters are used > Adapters, B 41

Endress+Hauser
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Mechanical construction

Weight

Measuring pipe specification
Materials

Fitted electrodes

Surface roughness
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Weight

All values refer to devices with flanges with a standard pressure rating.
Weight data are guideline values. The weight may be lower than indicated depending on
the pressure rating and design.

Different values due to different transmitter versions:
Transmitter version for the hazardous area:+1 kg (+2.2 lbs)

Transmitter remote version
Aluminum: 2.4 kg (5.3 lbs)

Sensor remote version
Aluminum sensor connection housing: see the information in the following table.

Weight in SI units

Nominal diameter EN (DIN), AS Y ASME JIS

[mm)] [in] Rating [kgl Rating [kq] Rating [kgl
15 RZ) PN 40 7.2 Class 150 7.2 10K 4.5
25 1 PN 40 8.0 Class 150 8.0 10K 5.3
32 - PN 40 8.7 Class 150 - 10K 5.3
40 1% PN 40 10.1 Class 150 10.1 10K 6.3
50 2 PN 40 113 Class 150 113 10K 7.3
65 = PN 16 12.7 Class 150 = 10K 9.1
80 3 PN 16 14.7 Class 150 14.7 10K 10.5
100 4 PN 16 16.7 Class 150 16.7 10K 12.7
125 - PN 16 22.2 Class 150 - 10K 19
150 6 PN 16 26.2 Class 150 26.2 10K 22.5
200 8 PN 10 45.7 Class 150 45.7 10K 39.9
250 10 PN 10 65.7 Class 150 75.7 10K 67.4
300 12 PN 10 70.7 Class 150 111 10K 70.3
350 14 PN 10 105.7 Class 150 176 10K 79
400 16 PN 10 120.7 Class 150 206 10K 100
450 18 PN 10 161.7 Class 150 256 10K 128
500 20 PN 10 156.7 Class 150 286 10K 142
600 24 PN 10 208.7 Class 150 406 10K 188

1) For flanges according to AS, only DN 25 and 50 are available.

Weight in US units
Nominal diameter ASME
[mm] [in] Rating [1bs]
15 Ya Class 150 15.9
25 1 Class 150 17.6
40 1% Class 150 22.3
50 2 Class 150 24.9
80 3 Class 150 32.4
100 4 Class 150 36.8
150 6 Class 150 57.7
200 8 Class 150 101
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Nominal diameter

[mm]
15
25
32
40
50
65
80

100
125
150
200
250
300
350
400
450
500

600

Transmitter housing
Order code for "Housing"

Window material

Sensor connection housing

Endress+Hauser

[in]

10
12
14
16
18
20
24

[mm]
250
300
350
400
450
500
600

Nominal diameter

[in]
10
12
14
16
18
20
24

Measuring pipe specification

EN
(DIN)

[bar]
PN 40
PN 40
PN 40
PN 40
PN 40
PN 16
PN 16
PN 16
PN 16
PN 16
PN 10
PN 10
PN 10
PN 10
PN 10
PN 10
PN 10
PN 10

ASME

[psil
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150
Class 150

Materials

Option A: aluminum, AlSi10Mg, coated

Glass

Rating
AS 2129

[bar]

Table E

Table E

AS 4087

[bar]

Aluminum, AlSi10Mg, coated

Rating

Class 150

Class 150

Class 150

Class 150

Class 150

Class 150

Class 150

JIS

[bar]
20K
20K
20K
20K
10K
10K
10K
10K
10K
10K
10K
10K
10K
10K
10K
10K
10K
10K

ASME

[Ibs]
167
244
387
454
564
630
895

Process connection internal diameter

[mm]
23
32
36
48
63
75
101
126
154
201

PFA

[in]

0.91
1.26
1.42
1.89
2.48
2.95
3.98
4.96
6.06
7.91

PTFE

[mm]
15
26
35
41
52
67
80
104
129
156
202
256
306
337
387
432
487
593

[in]

0.59
1.02
1.38
1.61
2.05
2.64
3.15
4.09
5.08
6.14
7.95
10.1
12.0
13.3
15.2
17.0
19.2
23.3
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Cable glands and entries

Cable gland M20x1.5

Adapter for cable entry with female thread
G ¥2" or NPT %"

Connecting cable for remote version

Sensor housing

DN 25 to 300 (1 to 12")

DN 350 to 600 (14 to 24")

Measuring pipes

DN 25 to 600 (1 to 24")

Liner
DN 25 to 200 (1 to 8"
DN 25 to 600 (1 to 24")

Electrodes

Seals

Process connections

EN 1092-1 (DIN 2501)

ASME B16.5

JISB2220

AS 2129
AS 4087

58

= Non-hazardous area: plastic
= Hazardous area: brass

Nickel-plated brass

Electrode and coil current cable:
PVC cable with copper shield

s Aluminum half-shell housing: aluminum, AlSi10Mg, coated
= Fully welded carbon steel housing with protective varnish

Fully welded carbon steel housing with protective varnish

Stainless steel: 1.4301, 1.4306, 304, 304L

PFA
1PN

= 1.4435 (316L)

= Alloy C22, 2.4602 (UNS N06022)

= Tantalum (only measuring electrode)
= Platinum (only measuring electrode)

As per DIN EN 1514-1, form IBC

Fixed flange
= Carbon steel:
= DN < 300: S235JRG2, S235]JR+N, P245GH, A105, E250C
= DN 350 to 600: P245GH, S235JRG2, A105, E250C
= Stainless steel:
= DN < 300: 1.4404, 1.4571, F316L
= DN 350 to 600: 1.4571, F316L, 1.4404

Lap joint flange
= Carbon steel DN < 300: S235JRG2, A105, E250C
= Stainless steel DN < 300: 1.4306,1.4404, 1.4571, F316L

Lap joint flange, stamped plate
= Carbon steel DN < 300: S235JRG2 similar to S235JR+AR or 1.0038
= Stainless steel DN < 300: 1.4301 similar to 304

= Carbon steel: A105
= Stainless steel: F316L

= Carbon steel: A105, A350 LF2
= Stainless steel: F316L

Carbon steel: A105, E250C, P235GH, P265GH, S235JRG2
Carbon steel: A105, P265GH, S275]R
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Accessories
Protective cover Stainless steel, 1.4404 (316L)
Pipe mounting set Stainless steel 1.4301 (304)
Weall mounting kit Stainless steel 1.4301 (304)
Grounding rings 15 to 1200 mm (% to 48 in)
= Stainless steel, 1.4435 (316L)
= Alloy C22, 2.4602 (UNS N06022)

Fitted electrodes

Standard electrodes:

= Measuring electrodes

= Reference electrodes

= Empty pipe detection electrodes

Surface roughness
All data relate to parts in contact with medium.

Stainless steel electrodes, 1.4435 (F316L); Alloy C22, 2.4602 (UNS N06022), platinum ,
tantalum
<0.3t00.5 ym (11.8 to 19.7 pin)

Liner with PFA:
< 0.4 ym (15.7 pin)
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Dimensions in SI units

Compact version 62
Order code for "Housing', option A "Aluminum, coated" 62
Order code for "Housing', option A "Aluminum, coated"; Zone 1, Division 1 63
Remote version 64
Transmitter remote version 64
Sensor remote version 65
Fixed flange 66
Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 10 66
Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 16 67
Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 25 68
Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 40 69
Flange according to ASME B16.5, Class 150 70
Flange according to ASME B16.5, Class 300 71
Flange according to JIS B2220, 10K 72
Flange according to JIS B2220, 20K 73
Flange according to AS 2129, Tab. E 74
Flange according to AS 4087, PN 16 75
Lap joint flange 76
Lap joint flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 10 76
Lap joint flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 16 77
Lap joint flange according to ASME B16.5, Class 150 78
Lap joint flange, stamped plate 79
Lap joint flange, stamped plate in accordance with EN 1092-1 (DIN 2501 / DIN

2512N): PN 10 79
Accessories 80
Protective cover 80
Ground disks for flanges 80
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62

Compact version

Order code for "Housing", option A "Aluminum, coated"

%
; @)
&) : o
i
fj: ,// ! \\\
_ i,,,, ,,4\,,)_,
= N
———
T
E
A00i2708
DN A B c? D E L
[mm] [in] [mm] [mm] [mm] [mm] [mm] [mm]
15 % 139 178 258 84 120 200
25 1 139 178 258 84 120 200
32 - 139 178 258 84 120 200
40 1% 139 178 258 84 120 200
50 2 139 178 258 84 120 200
65 - 139 178 283 109 180 200
80 3 139 178 283 109 180 200
100 4 139 178 283 109 180 250
125 - 139 178 323 150 260 250
150 6 139 178 323 150 260 300
200 8 139 178 348 180 324 350
250 10 139 178 373 205 400 450
300 12 139 178 398 230 460 500
350 14 139 178 457 282 564 550
400 16 139 178 483 308 616 600
450 18 139 178 508 333 666 650
500 20 139 178 533 359 717 650
600 24 139 178 586 411 