Data Sheet D184S037U02 Rev. 03

Electromagnetic Flowmeter

LAl In one“-Flowmeter

With pulsed DC field excitation in a compact design Communication
— Optional 2nd communication plug
Function — ASCII-Protocol (RS 485)
— Electromagnetic flowmeter can be used to accurately measure
the flowrate of liquids, pulps, slurries and sludges Multiple Operating Modes
with a minimum fluid conductivity of > 5 pS/cm — Continuous flow metering with current/pulse output
— Flowmeter sensor with a frequency output
Applications — Stand-Alone batch and fill system operation

— Suitable for flow measurements in batch and fill operations
as well as for continuous flow metering

— The compact design allows cluster mounting where minimal
space requirements exist

— Compact design made completely of stainless steel

— Reproducibility + 0.2 % of rate

— The supply power and the output signal connections of the
transmitter are made using a single cable with plug

— Easy cleaning and sterilization — including automated CIP/SIP-
systems — require a smooth, unrestricted meter pipe in the
flowmeter sensor

— Certifications per FDA, EHEDG, 3A

viy AL TR HD
Power and productivity
for a better world™ " I. I.



Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Overview of the Flowmeter Sensor and Transmitter Designs

Overview, Process Connections

FXF2000 (COPA-XF)

Wafer Design

Ll Ll
W] ST

‘ [
DN3-DN40  DN50-DN 100
1/10” - 1-1/2 2 -4
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Food industry fitting

Fixed Clamp
Flowmeter Sensor Specifications
Accuracy
Flow measurement accuracy 0.5 % of rate 0.5 % of rate
Reproducibility 0.2 % of rate 0.2 % of rate
Flowmeter Sensor
Model Number DF23W DF23_*
Process Connections DN PN DN PN *
Wafer Design 3-100(1/10-4" 3-50(1/10-2% 10 - 40 - -
65-100(2 1/2-4% 10-16
Pipe connection DIN 11851 - - 3-40(1/10-11/2% 40 S
50, 80 (2¢, 3% 16 S
65, 100 (2 1/2%, 4%) 10 S
Weld stubs DIN 11850 - - 3-40(1/10-11/2%) 40 R
50, 80 (2¢, 3% 16 R
65, 100 (2 1/2%, 4%) 10 R
Weld stubs DIN 2463 /1SO 1127 - - 3-40(1/10-1 1/29 40 Qd
50, 80 (2¢, 3% 16 Qd
65, 100 (2 1/2¢, 4%) 10 Q/J
Weld stubs ISO 2037 / SMS - - 25-40(1-11/29 40 P/X
50, 80 (2¢, 3% 16 P/X
65, 100 (2 1/2%, 4%) 10 P/X
Tri-Clamp DIN 32676 / ASME BPE - - 3-50(1/10-2% 16/10 T
65, 100 (2 1/2", 49 10/10 T
Fixed-Clamp - - 10-40(3/8-11/2% 10 C
External Threads ISO 228 / DIN 2999 - - 3-25(1/10-19 10 E
Liner PFA PFA
Conductivity >5 pS/cm >5 pS/cm
Electrodes SS 1.4571[316Ti], 1.4539, Hastelloy C4, SS 1.4571[316Ti], 1.4539, Hastelloy C4,

Platinum-Iridium, Tantalum, Titanium

Platinum-Iridium, Tantalum, Titanium

Process Connection Materials without SS 1.4404 [316L], option 1.4435 [316L]
Protection Class IP 67, option climate protection IP 67, option climate protection
Hygienic Approval FDA 3A (28-03), FDA, EHEDG
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Accuracy, Reference Conditions and Operating
Principle

Design

The Electromagnetic Flowmeters in the Compact Design occupy a spe-
cial niche. In this design, the transmitter is mounted directly on the flow-
meter sensor. This appreciably decreases installation costs because a
signal cable is no longer required between the flowmeter sensor and the
transmitter.

Operating Principle

The operation of the electromagnetic flowmeter is based on Faraday’s
Laws of Induction. A voltage is generated in a conductor as it moves
through a magnetic field.

This measurement principle is applied to a conductive fluid which flows
in a pipe through which a magnetic field is generated perpendicular to the
flow direction (see Schematic Fig. 1:).

The signal voltage which is induced in the fluid is measured at two elec-
trodes located diametrically opposite to each other. This signal voltage
Ug is proportional to the magnetic induction B, the electrode spacing D
and the average fluid velocity v.

Noting that the magnetic induction B and the electrode spacing D are
constant values, indicates that a proportionality exists between the signal
voltage Ug and the average flow velocity v. The equation for calculating
the volumetric flowrate shows that the signal voltage Ug is linear and
proportional to the volumetric flowrate.

Magnet Coil $

Meter Tube in
Electrode Plane

Signal Voltage

signal voltage
magnetic induction
electrode spacing
average flow velocity
volume flowrate
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Fig. 1: Electromagnetic Flowmeter Schematic

Reference Conditions per EN 29104

Fluid
Water, conductivity 200 uS/cm + 10 %

Fluid Temperature
20°C+2K

Ambient Temperature
20°C+2K

Supply Power
Nominal voltage Uy +1 %

Installation Requirements, Straight Pipe Sections

Upstream >10xD
Downstream >5xD
D = Flowmeter sensor size

Warm Up Time
> 30 Minutes

Effect on Analog Output
Same as pulse output plus + 0.1 % of rate

Pulse Output

For pulse output
Q>0.07 Cal-Fac + 0.5 % of rate
Q<0.07 Cal-Fac + 0.00035 Cal-Fac

Cal-Fac = maximum flowrate for the meter size at 10 m/s
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Fig. 2: Accuracy

Reproducibility - Fill Operations
The constant boundary conditions which exist for these applications
allow replacing the above instrument/system accuracy (+ 0.5 % of
rate) Fig. 2: , with fill operation accuracies of:
+ 0.2 % for TFilll >4s
io.4%f0r23STFim§4S
(standard accuracy)

Reproducibility - Continuous Flow Metering
+ 0.2 % of rate
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Transmitter Specifications/Operating Modes
50XF4000

Supply Power
24V DC

Contact Outputs - Optocoupler (see specific Variant)
Pulse/frequency output

Alarm contact

Forward/reverse direction signal

— Synchronized output

— End contact

Analog Output
— Current output

Contact Inputs - Optocoupler (see specific Variant)
— Ext. zero return
— System zero
— Synchronized input
— Start/stop input

Data Link/ Protocol

— RS 485 / ASCI
- RS 485/ ASCIl 2w

Detector Empty Pipe

Operating Modes
— Standard continuous.
— Conti 1 kHz
— Conti 2 kHz
— Conti 5 kHz

— Standard batch
— Batch 1 kHz
— Batch 2 kHz
— Batch 5 kHz

— Fill 5 kHz
Plug Connections

Configure Using
— Operator Unit 55BE1000
— Handheld Terminal 55HT4000

Operating Modes, FXF2000 (COPA-XF)

In addition to continuous flow metering with current and pulse
outputs, the following operating modes are available.

Batch: Variant 07/20

PC, SPS, PLS fur Signal processing and
supervisory control

Pulse and Synchron output
ext. System zero

@47

Containers

L]
& &

Fig. 3: Fill System Schematic with FXF2000 (COPA-XF) as the
Flow Sensor for a Higher Level Fill Control System

Fill: -Variant 02
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Fig. 4: Schematic and Elec. Connections for FXF2000 (COPA-XF)
as a Stand-Alone “Filler” with integrated Fill-Software
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Meter Size Table, Flow Ranges,
Flowrate Nomograph

Meter Size, Pressure Rating (Weld Stubs)
and Flow Ranges

Flowrate Nomograph

The volume flowrate is a function of both the flow velocity and the flow-
meter size. The Flowrate Nomograph, Fig. 5 shows the flow range appli-
cable to each flowmeter size as well as the flowmeter sizes suitable for a
specific flowrate.

1) Values for other process connections see Page 2

Effective Flow Velocity, Variable Process Connections,

PFA
Meter Size Cal-Fac [I/min] | dgg [mm] | Q dggs [I/min] | Vggr [M/8]
DN Inch
3 110 4 3 4.2 9.4
4 5/32 8 4 7.5 10.6
6 1/4 20 6 17.0 11.8
8 5/16 30 8 30.2 9.9
10 3/8 45 10 471 9.5
15 1/2 100 13 79.6 12.6
20 3/4 150 18 162.7 9.8
25 1 200 24 271.4 7.4
32 1% 400 30 4241 9.4
40 1% 600 36 610.7 9.8
50 2 1000 47 1041.0 9.6
65 2% 2000 62 1811.4 11.0
80 3 3000 74 2580.5 11.6
100 4 4000 96 4342.9 9.2

Meter size Std. min.Flow Range | min.Flow Range Example:
DN Inch | Press. Rating Flow Velocity Flow Velocity Flowrate = 120 I/min (maximum value = flow range end value). Suitable
PNV 0to 0.5m/s O0to 10 m/s are flowmeter sizes DN 20 to 65 [3/4” to 21%"].

3| 1/10 40 Oto 0.2 I/min| Oto 4 I/min
4 | 5/32 40 Oto 0.4 I/min| Oto 8 I/min Vmin m/h I/h
6| 1/4 40 0to 1 I/mn| Oto 20 I/min
8 | 5/16 40 Oto 1.5 I/min|{ Oto 30 I/min
10 | 3/8 40 Oto 2.25 I/min| Oto 45 I/min 5 - 3 8
15 | 1/2 40 0to 5 I/min| Oto 100 I/min 4
20 | 3/4 40 Oto 7.5 Vmin| Oto 150 I/min sl 2 s 2
25 | 1 40 Oto 10 Vmin| Oto 200 Vmin / .
32 | 1% 40 Oto 20 min| Oto 400 I/min ) /1 /
40 | 1% 40 Oto 30 min| Oto 600 I/min 10’ // L/ Vi °
50| 2 16 Oto 38 m¥h|0to 60 mh 8 A )
65 | 2% 10 Oto 6 m¥%h|[0to 120 m%h 0l 6 ///
80| 3 16 Oto 9 m¥h|Oto 180 mh 8| 8 Vi /’ Vi

100 | 4 10 Oto 12 m%h|O0to 240 m%h 4 S v
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Fig. 5: Flowrate Nomograph DN 3 to DN 100 [1/10” to 4”]
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Installation Requirements,
Flowmeter Sensor DF23

In-/Outlet Straight Sections

The measurement principle is independent of the velocity profile as long
as standing eddies do no extend into the measurement zone, e.g., after
double elbows, tangential inflow or partially opened gate valves upstream
of the flowmeter sensor. In such situations measures should be em-
ployed to normalize the flow profile.

Straight sections with the same diameter as the flowmeter sensor should
be installed upstream and downstream. The straight length upstream of
the flowmeter sensor should be of at least 10 times the diameter of the
flowmeter sensor and downstream at least 5 times.

Experience has indicated that in most of the installations a straight inlet
section of 3xD and a straight outlet section of 2xD is sufficient.

Installation of the Flowmeter Sensor

The flow direction should be considered during installation (fluid flows into
the plug connection socket), because the flowmeter should be operated
in the forward direction if possible. The flow direction for the measure-
ments can be reversed using the software, if required. Generally, the con-
nection plug socket should point downward for vertical installations. The
flowmeter must be installed so that the meter pipe is always completely
filled with fluid. Valves or other shut off devices should be installed down-
stream to prevent the flowmeter sensor from draining.

Grounding

Grounding the electromagnetic flowmeter sensor is not only essential for
safety reasons but also to assure proper operation. The ground screw on
the flowmeter sensor, for measurement reasons, is to be connected to
earth. An additional ground to the connection plug is not required.

For plastic or lined (with electrically insulating liners) pipelines the ground
is made using a grounding plate or grounding electrode. If stray currents
are present in the pipeline, it is recommended that grounding plates be
installed up- and downstream of the flowmeter sensor.

Connection Cables

A

Attention

The flowmeter sensor should not be installed near equipment
with strong electromagnetic fields. A shielded interconnection
cable is recommended. It is beneficial to route the cables in met-
al conduit, in which a number of cables of the same type can be
installed together in a single conduit.

Extra cable should not be coiled.

Appropriate noise reduction measures should be employed, e.g., protec-
tion diodes, varistors or R-C combinations (VDE 0580) for valves or con-
trol switches located in the vicinity of the flowmeter system.

® Information

l The instrument conforms to the requirements in the EMC-Direc-
tive and the NAMUR-Recommendations NE 21 3/93 “Electro-
magnetic Compatibility of Equipment in Processes and Labora-
tories”.

Information

When installing the cable to the flowmeter sensor, a water trap
should be provided.

mmie

Output Signals

The flowrate proportional frequency / scaled pulse output can be con-
nected to an electronic counter, a SPC, a PC or a process control sys-
tem. Therefore it is possible to integrate the flowmeter sensor in a batch
or fill system as well as utilize it in continuous flow processes.

The pulse output in batch and fill operations must be processed by other
peripheral instruments. This includes the control of the system, integrat-
ing the flow, actuating the valves when the batch quantity is reached, cal-
culating the second stage flow and monitoring the over- or under fills. A
low flow cutoff feature can be turned on if required. Optionally, the inte-
grated batch software can be used for single stage fill operations.

Additionally, in the operating modes “Conti”, a 0/4-20 mA current output
is available.

Electrode Axis

For horizontal installations assure that neither of the two electrodes are
located at the highest point. Any gas bubbles present in the fluid could
accumulate and interrupt the electrical connection between the electrode
and the fluid. The ideal installation for an EMF is assured in vertical pipe-
lines. Fig. 6 shows the two preferred installations.

fh
[ 2]

Electrode Axis

Vertical Installation

Fig. 6: Electrode Axis
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Installations in Larger Size Pipelines

The flowmeter sensor can readily be installed in larger pipeline sizes by
utilizing reducers (e.g. flanged reducers EN 545). The pressure drop
which results from the reduction can be determined from the Nomograph
Fig. 7: The pressure drop is determined in the following manner:

1. Calculate the diameter ratio d/D.

2. Calculate the flow velocity as a function of the flowmeter size
and the flowrate :

_ Q (instantaneous flowrate)
PrimaryConstant

The flow velocity can also be determined from the Flowrate
Nomograph Fig. 5:

3. InFig. 7: the “Pressure Drop” can be read on the Y-axis at the
intersection of the flow velocity value and the “Diameter
Ratio” (X-axis) value.

d = EMF inside diameter
D = Pipeline inside diameter
v = Flow velocity in m/s
A p = Pressure drop in mbar
Pressure Drop Nomograph for EMF
Flanged reducers with o, /2=8°
100
\v:Sm/s
7m/s
\\Q/S ~
10 \Sm/s \&
E am/s N \\\
£ NN
S NN\
< 3ms. NN\ Y
g - A
el
g 2m/s \
a ; N
AN
AN
1m/s
\\
05 0,6 0,7 0,8 0,9
Diameter Ratio d/D

Fig. 7: Nomograph for Pressure Drop Determinations

Specifications, Flowmeter Sensor DF23

Min. Allowable Absolute Pressure as a Function of
the Fluid Temperature

Liner Meter Size Poperate at Toperate
DN Inch mbar abs °C
PFA 3-100 1/10-4 0 < 130

Materialload for Meters with variable process
connections / wafer flange DN 3 - DN 100 (1/10 - 4")

Process connection | Meter Size PSmax TSmin TSmax
DN Inch bar
Wafer Design 3-50 1/10 - 2¢ 40 -25°C 130°C
65-100 21/2-4" 16
Weld stubs 3-40 1/10-11/24 40 -25°C 130°C
50,80 2% 3“ 16
65,100 2 1/2“ 4¢ 10
Threaded pipe con- | 3-40 1/10-11/2* 40 -25°C 130°C
nection DIN 11851 50,80 2% 3¢ 16
65,100 21/2% 4* 10
Tri-Clamp DIN 32676 | 3 - 50 1/10 - 2¢ 16 -25°C 121°C
65-100 21/2 -4 10
Fixed-Clamp 10-40 3/8-11/24 10 -25°C 130°C
Tri-Clamp ASME BPE| 3-100  1/10 - 4“ 10 -25°C 130°C
External threads 3-25 1/10 - 1¢ 16 -25°C 130°C
ISO 228/DIN 2999

) Higher temperatures are allowed for CIP/SIP cleaning for limited time periods, see
Table "Maximum Allowable Cleaning Temperature".

Max. Allowable Cleaning Temperature PFA-Design

CIP-Cleaning Liner Trax Tmax Tamb
°C minutes °

Steam cleaning PFA 150 60 25

or

Liquid cleaning 140 60 25

If the ambient temperature >25 °C, the difference is to be subtracted
from the max. cleaning temperature.
Tmax - A °C, where A °C = (Tymp. -25 °C).

Max. Allowable Shock Temperature

Liner Temp.-Shock Temp.-Gradient
Max. Temp.-Diff. °C °C/min
PFA any any

Ambient Requirements

Ambient Temperature
-20 °C to 60 °C

Fluid Temperature
-25°C 1o 130 °C, CIP-cleanable, see Temperature Diagram and max.
allowable cleaning temperature.
Maximum allowable ambient temperature as a function of the fluid tem-
perature for stainless steel process connections and Wafer Designs.

Ambient Temperature °C
eof

-25 0 50 13 Fuid
-20 Temperature °C

Fig. 8: Temperature Diagram

Storage Temperature
-25°Cto +70 °C
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Variant Overview Series 2000 (Stainless Steel Design)

Process Connection Material

Standard Option

Wafer Design None -

Weld stubs SS 1.4404 [316L] on request
Food Ind. fitting SS 1.4404 [316L] on request
DIN 11851

Tri-Clamp SS 1.4404 [316L] on request
Fixed-Clamp SS 1.4404 [316L] on request
External threads SS 1.4404 [316L] on request

Model: DF23
E |[T/KK| R |QNU|P/IX| S FTW
LU
» %
g P| w N
© 2 Q (% S| @ o)
[%)] _% = < @] > c
[0} N2 < 9] n|= c
A 8 _GE)D oloole<|al|E - e |2
P ° Exex83/18g18xlsll & | &
I T BRELEREL|E3|cR| 0O |©
[} CIE.) [aV] $) Do~ |oN|ogN|[c— | © @
= 2olZz|sz|sz|s0|Sz| & | &
DN ' ch U2 FOSQZEQEQCo|k | =
3 1/10 X X X X X X X
4 5/32 X X X X X X X
6 1/4 X X X X X X X o
8 5/16 | x | x | x | x X [ x| x| & Cf
10 378 X | x| x| x X [ x[ x| g8
15 172 X | x| x| x X | x | x @
20 3/4 X X X X X X X
25 1 X X X X X X X X
32 1-1/4 X X X X X X X = S
40 1-1/2 X [ x [ x [ x [ x[x[x|_g+g
50 2 X | x| x| x| x x | € gm 3
65 2-1/2 X | x| x| x| x X | §826
L0632
80 3 X X X X X X |E.32
100 4 X | X | x| x| x x 18382
Material Load Curves for Wafer Design Instrument
Model DF23
Liner: PFA Wafer Design
45
— 40
8
=35
%) PN 40/300lb
Q 30
o
S 25
[9}
3 20 PN 25
a
~ 15
5 PN 16/150b
2 10 PN 10
a
5
0
-60 -50-40-30 -20-10 O 10 20 30 40 50 60 70 80 90 100110120130 %)
Temperatur / Temperature (TS) [°C]
Fig. 9:

Materials, Flowmeter Sensor

Liner Electrode Material Electrode Design
Material
Standard Others Standard | Others
PFA Hast.-C4 SS 1.4539 Flat head | Pointed
(1.4539 for weld | SS head
stubs, Food Ind. | 1.4571[316Ti] (=DN10
fittings & Tantalum, [3/8")
Tri-Clamp) Titanium

Gasket Materials, Electrical Connections,

Weight and Design

Process Connection Materials

Gasket Materials

Wafer Design none

Weld stubs EPDM (Ethylene-Propylene) std.
Food Ind. fitting with FDA-Approval

Tri-Clamp Silicone with FDA-Approval
Fixed-Clamp (option)

External threads

Flat housing gasket

Silicone

Supply Power
From transmitter

Weight

See Dimensions Pages 9 — 13

Design

Flowmeter sensor with integrated pP-transmitter
Flowmeter sensor and transmitter housing in stn. stl. 1.4301 [304]

Process Connections DN 3 - 100 [1/10” - 4”]

See Page 2 and Pages 9 - 13

Protection Class

Standard IP 67, option climate protection

Max. Pipeline Vibration

15 m/s? (1.5 g) for f= 10 - 150 Hz




Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design
Dimensions
Flowmeter Sensor, DN 3 - DN 100 [1/10” - 4”], Wafer Design, PFA
DN 3 - DN 40 185 W,
1/10” - 4” 120 .
Air connection
G 1/8” (Option)
N 1] 3 o
8 EijL £ SiNNT
1oyt
B
Wl
- 7‘ ‘ alol o
A Ql Ql 8 g
A" o
L
DN 50 - DN 100 155
o _ 47 120
Air connection
\—Eﬂ[ %_ ~ G 1/8” (Option)
o 1] B iy
i
w
a [a]
LLglgls
[V
A
L
Meter Size PN A* A aC @D ZDi E F G LY Weight
DN Inch appr. kg
3 1/10 3
4 5/32 4
6 1/4 64 37 42 45 6 99 39 219 68 2.0
8 5/16 8
10 3/8 10
15 172 10 - 40 13
20 3/4 CCLL 13%%/ 74 42 50 54 18 103 43 2027 78 2.0
25 1 86 54 59 63 24 110 48 239 0 2.5
32 1% 94 62 69 73 30 115 53 249 98 2.5
40 1% 99 67 77 82 36 119 57 257 103 3.5
50 2 112 - 95 100 a7 127 50 258 117 4.0
65 2% 99 - 111 116 62 141 58 280 103 5.0
80 3 99 - 128 133 74 147 66.5 295 103 6.5
100 4 129 - 155 160 96 167 80 328 133 9.0

1) Installation lengths with 2 grounding plates, L + 3 mm

=}

ISO Projection Method E

All dim’s in mm

Fig. 10:

Dimensions, Model DF23, DN 3 - DN 100 [1/10” - 4”], Wafer Design
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Dimensions

Flowmeter Sensor, Variable Process Connections, PFA

DN 3-DN 40
1/10” - 112" 155 V A
120 76
; : Air connection
<] i R {@){(// G 1/8” (Option)
©
Sy : Ll
«I—f 1 Zan
(0
w 3
A
DN 50 - DN 100 156 W72
2» - 4» 120 76 aTﬁ
~H ¢ et -
by .ij s L
Dij’ Air connection
G 1/8” (Option) bl
: J Hi
(4 ) o
hmi T
A DN 50 [2'} DN 65 [2 1/2'] DN 80 bis 100 [3" o 4]
Meter Size A E F G D Lpipe n Weight
DN Inch appr. kg"
3-10 1/10-3/8 37 99 39 219 44 85 - 2.0
15 1/2 37 99 39 219 44 85 - 2.0
20 3/4 42 103 43 227 63 90 - 2.0
25 1 54 110 48 239 63 105 - 2.5
32 1% 62 115 53 249 78 120 - 2.5
40 1% 67 119 57 257 78 125 - 3.5
50 2 128 127 50 258 100 - 8 5.0
65 2% 114 141 58 280 116 - 10 5.5
80 3 114 147 66.5 295 133 - 6 7.0
100 4 144 167 80 328 160 - 6 9.0

Installation lengths for process connections see Pages 11 to 13
1) Plus process connector weight see Pages 11 to 13

=}

ISO Projection Method E

All dim’s in mm

Fig. 11:

Dimensions, Model DF23, DN 3 - DN 100, Variable Process Connections, Basic Dimensions Apply to all Process Connections

10
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Dimensions
Adapters for Various Process Connections

A a8 f
SIS 1] -
; T
L 1
1 i —_|El ©
i ala|o
; [SIEN
548 :
L TR S < s x - - 5
L L
! 3 4 G00072
Abb. 1 1 = Weld stubs 3 = Tri-Clamp 5 = Fixed-Clamp
2 = Threaded pipe connection DIN 11851 4 = External threads
Weld stubs Wat.
mm kg
DN (Zoll) 1ISO 2037 DIN 11850 SMS DIN 2463 1ISO 1127
ODi | ODa | ODi | ODa |Series| UDi | @Da | ODi | ODa | @Di | @Da | Series L
3-10(1/10 - 3/8) 10.0 12.0 10 13 2 - - 10.3 13.5 10.3 13.5 1 127 0.4
15 (1/2) 15.2 17.2 16 19 2 - - 18.1 21.3 18.1 21.3 1 127 0.4
20 (3/4) 193 | 213 20 23 2 - - 23.7 | 269 | 23.7 | 26.9 1 132 0.7
25 (1) 226 | 25.0 26 29 2 226 | 25.0 | 25.0 | 28.0 | 23.7 | 26.9 1 149 0.7
32 (11/4) 31.3 | 337 32 34 1 - - 320 | 350 | 30.5 | 337 1 166 1.0
40 (1 1/2) 35.6 | 38.0 38 41 2 356 | 38.0 | 36.8 | 40.0 | 39.0 | 422 1 171 1.0
50 (2) 48.6 | 51.0 50 54 3 486 | 51.0 | 49.0 | 52.0 | 478 | 51.0 2 173 1.0
65 (2 1/2) 60.3 | 63.5 66 70 2 60.3 | 635 | 66.0 | 70.0 | 66.0 | 70.0 2 165 1.4
80 (3) 729 | 761 81 85 2 729 | 761 81.0 | 850 | 729 | 76.1 1 169 2
100 (4) 976 | 101.6 | 100 104 2 100.0 | 104.0 | 100.0 | 104.0 | 97.6 | 101.6 2 199 3
Threaded pipe connection Tri-Clamp
DN (Zoll) DIN 11851 DIN 32676 ASME BPE
mm mm mm
Rd. Wgt. L | Wgt/kg | 9 Di | @Da | Series L Wagt./kg | Tri-Clamp | @ Di | @ Da L Wagt./kg
3-10(1/10 - 3/8) 28x1/8" | 169 0.5 10 34.0 3 163 0.5 1/2" 9.4 25.0 143 0.5
15 (1/2) 34 x1/8" | 169 0.5 16 34.0 3 163 0.5 3/4" 15.7 | 25.0 143 0.5
20 (3/4) 44 x1/6" | 180 0.9 20 34.0 3 168 0.7 1" 221 50.4 143 0.7
25 (1) 52 x1/6" | 207 0.9 26 50.5 3 192 0.8 1" 221 50.4 143 1.2
32 (1 1/4) 58 x 1/6" | 230 1.4 32 50.5 3 209 1.5 - - - - -
40 (1 1/2) 65 x 1/6" | 237 1.4 38 50.5 3 214 1.4 11/2" 34.8 50.4 277 1.8
50 (2) 78 x1/6" | 243 1.4 50 64.0 3 216 1.2 2" 47.5 63.9 277 1.8
65 (21/2) 96 x 1/6" | 245 2.2 66 91.0 1 221 1.6 21/2" 602 | 774 277 2.0
80 (3) 110 x 1/4" | 259 3.2 81 106.0 1 225 2.4 3" 72.9 | 90.9 337 3.6
100 (4) 130 x 1/4" | 307 4.4 100 | 119.0 1 255 3.1 4" 974 | 1189 | 337 4.1
External threads ISO 228 / DIN 2999 conical Fixed-Clamp
DN (Zoll) mm DN (Zoll) mm
R a L Wagt./kg @Di | ODm | @Da L | wgt/kg"
3...10(1/10 ... 3/8) 3/8" 18 139 0.4 10 (3/8) 10 30 50.5 85 2.5
15 (1/2) 1/2" 18 139 0.4 15 (1/2) 13 30 50.5 85 2.5
20 (3/4) 3/4" 25 164 0.8 20 (3/4) 18 40 64 90 2.7
25 (1) 1" 25 179 0.8 25 (1) 24 40 64 105 3.3
32 (11/4) 30 55 91 120 4.0
40 (1 1/2) 36 55 91 125 4.9

1) Weight basic instrument plus Fixed-Clamp (1 pipe section)
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Dimensions

Adapters for Variable Process Connections

Meter Size Attachment for Adapter
DN Inch Type
3-10 1/10-3/8 coupling nut
15 172 coupling nut
20 3/4 coupling nut
25 1 coupling nut
32 1% coupling nut
40 1% coupling nut
50 2 8
65 2% 10
80 3 6
100 4 6

1) Weight per pair

2) Weight basic instrument plus Fixed-Clamp (1 pipe section) G @

Bolt Circle for Adapters Bolt Circle for Adapters Bolt Circle for Adapters
DN 50/ 2" (8 holes) DN 65 /2 1/2" (10 holes) DN 80 bis 100 /3" to 4” (6 holes)

Threaded Adapter Threaded Adapter Threaded Adapter
flange Weld stubs flange Weld stubs flange Weld stubs

DN 3 bis 40/ 1/10"to 1 1/2”
(coupling nut)

ik

Coupling Adapter
nut Weld stubs

All dim’s in mm 1SO Projection Method E

Fig. 12:

Dimensions, DN 3 - DN 100, Adapter for variable Process Connections
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Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Accessories

Wafer Accessories
FX/FSM Meter Size Pressure Rating Catalog No.
Material: SST DN3..DN10 1/10...3/8in. PN 10 ... PN 40 D614L265U03
ASME CL 150 D614L265U03
ASME CL 300 D614L265U04
DN 15 1/21in. PN 10 ... PN 40 D614L265U03
ASME CL 150 D614L266U05
ASME CL 300 D614L266U06
DN 20 3/4 in. PN 10 ... PN 40 D614L267U04
ASME CL 150 D614L267U05
ASME CL 300 D614L267U06
DN 25 1in. PN 10 ... PN 40 D614L268U04
ASME CL 150 D614L268U05
ASME CL 300 D614L268U06
DN 32 1-1/4in. PN 10 ... PN 40 D614L269U04
ASME CL 150 D614L269U05
ASME CL 300 D614L269U06
DN 40 1-1/21in. PN 10 ... PN 40 D614L270U04
ASME CL 150 D614L270U05
ASME CL 300 D614L270U06
DN 50 2in. PN 10 ... PN 40 D614L296U04
ASME CL 150 D614L296U05
ASME CL 300 D614L296U06
DN 65 2-1/2in. PN 10...PN 16 D614L297U08
PN 25 ... PN 40 D614L297U09
ASME CL 150 D614L297U10
ASME CL 300 D614L297U11
DN 80 3in. PN 10 ... PN 40 D614L298U08
ASME CL 150 D614L298U09
ASME CL 300 D614L298U10
DN 100 4in. PN 10...PN 16 D614L299U07
PN 25 ... PN 40 D614L299U08
ASME CL 150 D614L299U09
Note:

Depending on the nominal width and nominal pressure, the following accessories are available: bolts, nuts,
lock washers, centering elements. Seals are not included in the accessories.

Fitting Piece for welding

FX/FSM Meter Size Catalog No.
DN3..DN10 1/10...3/8in. D413C470U01
DN 15 1/2in. D413C471U01
DN 20 3/4 in. D413C472U01
DN 25 1in. D413C473U01
DN 32 1-1/4 in. D413C474U01
DN 40 1-1/21in. D413C475U01
DN 50 2in. D413C488U03
DN 65 2-1/2in. D413C461U09
DN 80 3in. D413C496U03
DN 100 4in. D413C498U03

This fitting piece is an aid for primaries with weld stubs process connection

It allows these weld stubs to be welded coplanar into the pipe

However, the weld connections cannot be used for securely closing and sealing the pipe.
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Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Specifications, Transmitter

Flow Range
Selectable between 0.05 - 1* Cal-Fac

Reproducibility
0.2 % for TFill >4s
0.4 % fOTZSSTFiH§45

Flow Direction
Forward/reverse

Minimum Conductivity

>5 uS/cm, 220 uS/cm DN 3 - 8 [1/10” - 3/167],
> 20 pS/cm deionized water

Electrical Connections

8-pin plug (supply power, signals)
4-pin plug (data link RS485 - option)

Materials

Pin contact brass

Socket contact bronce

Contact plating silver / gold

Male insert PBT (UL 94 V-0)

Female Insert PBT (UL 94 V-0)

Housing cable connector PA 66 (UL 94 HB)

Ring nut brass, black chromium-plated
Socket zinc diecasting, nickel plated

Supply Power
24V DC, allowable voltage deviations +/-30 %
Ripple <5 %
Power
DN 3to DN 100 [1/10” to 4”1 < 6 W (flowmeter sensor incl. transmitter)

Magnetic Field Excitation
125 Hz/25Hz

Ambient Temperature
-20 °C to +60 °C (see also Temperature Diagram Fig. 8:)

Response Time for Pulse-/Frequency Outputs

1

Min. response time T, =
b 0/99 MagneticFieldExcitation

Min. fill time TFHl =2s

Low Flow Cutoff
Selectable from 0 to 10 % of max.

Output Signals

Scaled pulse output, passive, optocoupler
OSUCELSZV; 16VSUCEHS30\/

2mA< |CEL <220 mA; 0.2mA< ICEH <2mA
Setting range: 0.001 - 1000 pulses per selected unit
Pulse width: 100 s - 2000 ms

fmax : 5 kHz

PIN 3 and 4

Flowrate proportional frequency output

1.2 or 5 kHz for flowrate = 100 %

passive, optocoupler

OSUCELSZV; 16VSUCEHS30\/

2mA< |CEL <220 mA; 0.2mA< ICEH <2mA

PIN 3 and 4

Current output (selectable)

Load <600 Q for 0/4-20 mA, 0-10- 20 mA, 4-12-20 mA
Load <1200 Q for 0/2-10 mA

Load <2400 Q for 0-5 mA

PIN 5 and 8

Data link RS 485

Max. cable length 1200 m

Max. no. of instruments: 32 Instruments in parallel
Max. baudrate: 9600 Baud
Communication-Protocol: ASCIl 2W
“Communication plug” PIN 3 and 4

Connection to Handheld-Terminal or SPC, PCS, PC
Handheld Terminal 55HT4000

Plug into “Communication Plug Socket”

Supply power 24 V DC over PIN 1 and 2

Contact output (function of operating mode)

Alarm, forward/reverse, synchronized or end contact
passive, optocoupler

OSUCELSZV; 16VSUCEHS30\/

O0mA< |CEH <0.2 mA, 2mA< |CEL <220 mA
PIN1and 3

Contact input (function of operating mode)

Ext. zero return, system zero, synchronized input,
Start/stop input

Optocoupler

16V<U<30V,R =2kOhm

PIN 5 and 2 at variant 02, 21, 23; Pin 3 and 2 at variant 07
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Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Overview, Possible Transmitter Variants

Design Level B

Variant

02

07

20

Hardware

Contact output

Contact input

x

Pulse passive

Current output

XX [ X|X

RS 485

X | X | X

Menus

Operating mode

Standard conti.

Standard Batch

Batch 1 kHz

B1

Batch 2 kHz

B2

Batch 5 kHz

B5

O|O0|0|0O|Xx

Filler 5 kHz

Conti 1 kHz

K1

Conti 2 kHz

K2

Conti 5 kHz

K5

O|O|O|O|O|O|O|O|X

O|O|O|O|O|O|O|O|X

oO|O|O

Contact output

Alarm

Fwd./Rev.

Synchronized

O|0|Xx

End contact

> 0o|o|x

> 0|0 |x

Contact input

Ext. zero return

x

System zero

@]

Start

Current output

A A|»|o|x

K2

Data link

ASCII

ASCII2w

o

DEP

Legends:
X

O
A B K

Default setting
Selectable

Only selectable for specific operating mode.

not applicable

Plug Type

PIN-Assignments for the Standard Plug FXF2000

Assignments Communication Plug

Variant

PIN 1

PIN

2 PIN 3

PIN 4

PIN 5

PIN 6

PIN 7

PIN 1

PIN 2

PIN 3

PIN 4

2

P7

G2

Ux

V8

X1

U+

U-

L

+25V

B A

Z

P7

X1

Ux

V8

+

U+

U-

e

/

e e

20

P7

e

Ux

V8

+

U+

U-

L

+25V

B A

Customer Sp

ecific Vari

ant

21

P7

G2

Ux

V8

X1

U+

U-

e

..

e e

22

P7

Ve

Ux

V8

+

U+

U-

e

e

A A

23

P7

G2

Ux

V8

X1

U+

U-

Air

e

.

e e
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Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Interconnection Diagram FXF2000, High-Side Switching, Model DF23, Design Level B

Design High-Side Switching

(Pulse output, current output, contact input, contact output, supply power, data link, supply power, handheld terminal)

Assignment Connection Plug Communication {Plug
PIN-No. 1 [ 2 | 8 | 4 | 5 | 6 | 7 | 8 1 | 2 | 8 | 4
Legends Functions (PIN-Assignments) Functions (PIN-Assignments)

a) Ux V8

b) + -

C) pP7 Ux

d G2 X1

e) X1 Ux

f) U+ U-

9) B A

h) 1 +25V B A

a) Scaled pulse output, passive optocoupler, pulse width selectable from 0.100 ms to 2000 ms

fmax 5 kHz as a function of the selection in the submenu “Operating mode”,
OV<Ugg £2V,16V<Ugey <30V
Connection plug assignments PIN 3, 4; Function Ux, V8

b) Current output (selectable)

Load <600 Q for 0/4-20 mA, 0-10- 20 mA, 4-12-20 mA
Load <1200 Q for 0/2-10 mA; load < 2400 Q for 0-5 mA
Connection plug assignments PIN 5 and 8; Function +, —

c) Contact output, function selectable dependent upon the selection in the submenu “Operating mode”,
Synchronized signal (output signal synchronized to the excitation), F/R signal or end contact,
passive optocoupler, 0V < Ugg 2V, 16 V< Uggy <30V/0mMA<lggy < 0.2 mA, 2 mA <lgg <220 mA

Connection plug assignments PIN 1, 3; Function P7, Ux

d) Contact input, (variant 2, 21, 23), function selectable dependent upon the selection in the submenu “Operating mode”,

Start/Stop, external totalizer reset, system zero"), no function,
passive optocoupler, 16 V< U <30V, Ri = 2 kOhm
Connection plug assignments PIN 2, 5; Function G2, X1

e) Contact input, (variant 7), function selectable dependent upon the selection in the submenu “Operating mode”,

Start/Stop, external totalizer reset, system zero ', no function, passive optocoupler, 16 V< U <30V, Ri = 2 kOhm

1

Connection plug assignments PIN 2, 3; Function X1, Ux
) Supply power 24 V DC + 30 %, ripple <5 %
Connection plug assignments PIN 6, 7; Function U+, U-

g) Data link RS 485, 2-Wire, Vpp =5V, input resistance > 12 kOhm
max. cable length < 1200 m, shielded cable with twisted pairs required,

Baudrate 110 - 9600 Baud, max. 32 instruments in parallel,
Communication plug assignments PIN 3, 4; Function B, A (RS 485)
h  Connection for Handheld Terminal 55HT4000
Communication plug assignments PIN 3, 4; Function B, A (RS 485);

Communication plug assignments PIN 1, 2; Function L, +25 V (supply power for 55HT4000)

Initiates a system zero adjustment procedure.
The fluid must be at absolute zero flowrate and the meter pipe must be completely filled.

Comment: To maintain the EMC-Requirements the instrument must be connected to earth.
When the housing is opened the EMC-Protection is voided.
Fig. 13: Interconnection Diagram, High-Side Switching, In-/Outputs with PIN-Assignments for the Connection and Communication Plugs

16



Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Variant Overview High-Side Switching and SPC-Conformity
Variant: 2, 21, 23 Input Variant: 22 Pulse output

High-side switching X1 (5) High-side V8 (4)
SPC conf. >{ switching %
G2 (2 SPC conf.
Contact outpu
Pulse output. V8 (4) PUt @)
P7 (1
Contact outpub- UX (3) o"dBuise outdut )
— P7(1) Current output Ve @)
Variant: 7 Inout " -(8)
High-side switching 5{ +(9)
Variant: 20 Pulse output
Puise outptt. <+ ) High-side V8 (4)
3 V8 (4) switching
SPC conf. Contact outpwt- UX (3)
Contact output- UX (3) 3
% P7 (1)
P7 (1) Current output

Current output
_ . -8
ne 8

Fig. 14: Variant Overview High-Side Switching and SPC-Conformity
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Interconnection Examples for Peripherals FXF2000 (COPA-XF), Model DF23, High-Side Switching,
In-/Outputs/Data Link

Passive Passive
@ Pulse output optocoupler Pin 3/ Pin 4 ® Contact input optocoupler Pin 5/ Pin 2 or Pin 3/ Pin 2
@ Contact output optocoupler Pin 3 / Pin 1 ﬁor}tactt!nput for Start/Stop, system zero,
Contact output for synchronized signal 0 function
F/R-Signal, End contact Function software selectable
Function software selectable internal | | external internal | ; external
internal ' ' external )
| | : pink i gray
PnS Lo <24V PnS 1 =7 <24+
Pin3 | gray X1) (Ux)
(Ux) <24 V+ X Pin2 | green X Pin2 | green
v ) D‘/ G2 [~ DK ) -
~ Pin4 |yellow RC
(V) — B Variants: 2, 21, 23 Variants: 07
: : @ Supply power (24 V DC)
. ' | external supply
; i. Pin1 | White ﬁRL _ l I
P7) 1 Pin6 | red 24 \/+
(L) ‘
R *> Yce
L =7 oF All variants All variants Pin7 | blue
(L) -
® Current Output Pin 5/Pin 8 Operation using 55HT4000, Data link RS 485,
) max. 4 instruments max. 32 instruments
internal . external
| | RO+ RS 485 390R
55HT 22! 4 1
000 - () e
0/4 - 20 mA or LT — S = -
0/2 - 10 mA LdT T 2 j\;‘gg: L a1
0-5mA 1 +7 3l 4 - 3| 4 3| 4 3| 4
0-10-20 mA st " Instrs. 2% R stre.
4-12-20 mA
Variants: 07, 20, 22 Addr. “0” Variants: 02, 20 Addr. “0”

@® Synchronous Signal Pin 3/ Pin 1
Diagram for using the synchronous signal at filling times < 3 s for synchronizing the valve opening and capturing of the measuring signal.

Start A
internal ; ; external SPS/PLS
Pin 3
(U 122 < 24V+
5"' < Pin 4 | yellow R8" Pulse output Y
(V&) " Synchronous
! ! signal
| |
; K pin 1 |white RB"  Synchronous signal >
P7 —
U e (M) Open \
RB*> £ Solenoid
- Variants: 07, 20, 22 Start valve
Solenoid Closed
valve -
»
t

Fig. 15: Interconnection Examples for Peripherals, High-Side Switching, In-/Outputs/Data Link
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Interconnection Diagram FXF2000, High-Side Switching/Plug with Installed Cable, Model DF23,
Design Level B

Connection Plug (Supply Power, In-/Outputs) Communication Plug
I
HH
—
=) 0 Yaan : =3
J — B : J
Plug Assignments / I : I .
(solder side) A : 3
1 white Plug Assignments 3
g g[g;’“ MMIH = (solder side) MMIH =
1 white :
4 ygllow H \f«_uw 2 brown H : ﬂJ_MU
5 pink 3 green
6 red o 4 geIIow :
7 blue ‘ Y T
8 brown T in
Connection Plug, angled Communication Plug (B), angled
Option (Customer Specific) Option:
Cable with installed plug, PVC data cable, 10 m Handheld Terminal 55HT4000 with 2.5 m cable and straight
Type Tronic flexible per DIN 47100, LIYY 8 x 0.5 mm2 plug or 10 m cable and angled plug
Outside diameter 7.8 mm, Part No. 18091 Helukabel (see Part No. 55HT4000)
Connection Plug Function Assignments for Connected Cable Data link , A P?n 4 (yellow lead)
- - RS 485, 2-wire B Pin 3 (green lead)
Input / Output Variant Col:l?\selcgzt"ilcr::'\e;ru Supply power 24V DC | L Pin 1 (white lead)
9 for Handheld Terminal +25V  Pin 2 (brown lead)
02, 21,1 07} 20 22 55HTA4000 from
transmitter
Scaled pulse output, passive, Ux Ux| Ux| Ux| Pin 3 (gray lead))
opto, (high-side switching) V8 V8| V8| V8| Pin 4 (yellow lead)
Current output + | + | + | Pin5(pink lead)
0/4 - 20 mA - - | - | Pin 8 (brown lead)
Contact output, passive, Ux Ux| Ux| Ux| Pin 3 (gray lead)
opto, (high-side switching) P7 P7| P7| P7| Pin 1 (white lead)
Contact input, passive, X1 Pin 5 (pink lead)
opto, (high-side switching) G2 Pin 2 (green lead)
Contact input, passive, Ux Pin 3 (gray lead)
opto, (high-side switching) X1 Pin 2 (green lead)
Supply power 24 V DC U+ U+| U+| U+| Pin 6 (red lead)
U- U-| U-| U-| Pin7 (blue lead)
No function Vc| Pin 2 (green lead)

Fig. 16: Interconnection Diagram, Supply Power, High-Side Switching, In-/Outputs, Communication
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Ordering Information: Electromagnetic Flowmeter Model DF23
In addition to the Ordering Number, please include the following information:
Fluid, fluid temperature, operating pressure, pipeline design (grounding plates)

Compact Design FXF2000 (COPA-XF) | DF23 | [ T T 1T 1T 1T 1T 1T 11
Process Connections
Wafer Design
Weld stubs DIN 11850 R
Weld stubs ISO 2037 (only DN 10 - DN 100 [3/8 - 4“)) P
Weld stubs DIN 2463 Q
Weld stubs ISO 1127 J
Weld stubs SMS (onlyDN25[14, X
DN 40 - DN 100 [1 1/2 - 4%))
Without adapter  (e. g. for replacement purchase) \'}
Pipe connection  DIN 11851 S
Tri-Clamp DIN 32676 T
Tri-Clamp ASME BPE (DN3-DN25[1/10-17, K
DN 40 - DN 100 [1 1/2 - 4%)
External threads  ISO 228 / DIN 2999 kegelig E
(only DN 3 - DN 25 [1/10 - 1)
Others z
Liner Material
PFA P
Meter Size
DN 3 1/10” 03
DN 4 5/32” 04
DN 6 1/4” 06
DN 8 5/16" 08
DN 10 3/8” 10
DN 15 1/2” 15
DN 20 3/4” 20
DN 25 1” 25
DN 32 1z 32
DN 40 1% 40
DN 50 2" 50
DN 65 215" 65
DN 80 3” 80
DN 100 4" 1H
Signal ElectrodeMaterial / Ground Electrode Material 2
Stn. stl. (1.4539) / none (standard) F
Stn. stl. (1.4571[316Ti)) / none S
Hastelloy C-4 (2.4610) / none H
Titanium / none M
Tantalum / none T
Stn. stl. (1.4539) / with (standard) R
Stn. stl. (1.4571[316Ti]) / with E
Hastelloy C-4 (2.4610) / with o
Titanium / with 1
Tantalum / with Q
Pressure Rating
PN 10 Tri-Clamp (DN 65-100 [2%2"- 47]), Food Ind. fitting/ Cc
Weld stubs (DN 65, 100 [212", 4”))
PN 16 Wafer Design/Tri-Clamp (DN 3-50 [1/107-2"]), Food Ind. fitting/ D
Weld stubs (DN 50, 80 [2”,3”]) External threads
PN 40 Wafer Design (DN 3-50 [1/107-2"]), Food Ind. fitting/ F
Weld stubs (DN 3-40 [1/10"-112"])
JISK10 Wafer Design DN 3-100 [1/10” - 4”] K
ANSI CL 150 Wafer Design DN 3-100 [1/10” - 4”] P
ANSI CL 300 Wafer Design DN 3-50 [1/10” - 2] Q
Process Connection Materials
None (only Wafer Design) 0
Stn. stl. 1.4404[316L) (standard) 4
Accessories
None (standard) A
With instrument mounting element C
Temperature Range
Standard design <130 °C S
1) Installation accessories see Table H in the Price List 2) Grounding electrodes from DN 3 [1/10”]

Information on 3A conformity: Mounting bracket no longer applies. Observe special installation conditions - see operating instructions '3A approval'
(not with wafer design or external thread) (only with accessory code A).
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Compact Dsg. FXF2000 (COPA-XF) [DF23 | | | | [ | [ [ |

Certifications

None (standard)

Material Traceability Certificate 3.1 per EN 10204 and Pressure Test per AD-2000
Inspection Report per EN 10204 3.1

Pressure Test per AD-2000

Protection Class

Climate protection 1
IP 67 Standard) 2
Supply Power

24V DC H
External Connections Variants
Connection plug (angled) (standard) o7
Connection plug (angled) with 10 m cable Q7)
Connection plug (angled) with 10 m cable plus communication socket and plug 02, 20)
Connection plug (angled), plus communication socket and plug 02, 20
In-/Outputs (Variant) 3) see External Connections
Contact output /pulse passive, opto /contact input/RS 485 (2nd plug) 6 02
Contact output /pulse passive, opto /contact input/current output (standard) 1 07
Contact output /pulse passive, opto /contact input/RS 485 (2nd plug) 6

Application

Standard 0
Factory Plate

German G
English E
Design Level B
Gasket Materials

EPDM with FDA-Approval (standard)

Silicone with FDA-Approval (option)

None (only Wafer Design)

Electrode Design

Standard

Pointed head ¥ (from DN 10 [3/8"]) 2

OmMO>

OO W=

>onm

-

3) Variant No. > 20: customer specific Variant
4) For use in applications with high grease content

Accessories Ordering Number

Connection plug (angled) D172J003U07

Connection plug (angled) with 10 m cable D677A342U03

communication plug (angled) D172J003U05
Attention

To configure the transmitter the Operator Unit
55BE1000 is required and the housing cover must be
removed.

ATTENTION! When the housing cover is
removed the EMC-Protection is limited.

If a data link option is included in the transmitter, the
transmitter can be configured without removing the
cover from a Handheld Terminal 55HT4000, PCS-
System or PC using the ASCII-Protocol.
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Electromagnetic Flowmeter FXF2000 (COPA-XF) D184S037U02
with Pulsed DC Field Excitation in a Compact Design

Ordering Information Operator Unit 55BE1000
Ordering Number: D803D043U02

>V 49 9’00 /=

> F 49.9800 I/s

> F 1349.00 m3
DATA STEP C/CE

o] ©

Bedieneinheit
Operator Unit

A DD
Il ] ]

Data Entry for the Transmitter

The data is entered from the separate Operator Unit 55BE1000.

The cover of the transmitter housing must be unscrewed and the cable
from the Operator Unit is plugged into the front plate of the transmitter.
The data can be entered into the transmitter following the instructions
in the Operation Manual for the unit.

Attention

When the housing cover is removed the EMC-Protection is limited.

Fig. 17: Operator Unit 55BE1000 for Data Entry
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Ordering Information

Handheld Terminal 55HT4000

Ordering Information

Flowmeter Sensor Simulator FXC4000

Ordering Number | 55HT4

Bestellnummer \ 55XC4 \

Keyboard Layout
Standard

Power supply
24V AC/DC

Cable Connection
2.5 m with straight plug, Handheld Terminal
10 m with angle plug, for panel mounting

Design level (specified by ABB)

Name Plate
German
English

-

Fig. 18:

Handheld Terminal 556HT4000 for Data Entry.
A prerequisite is a FXF2000 design which includes
a data link RS 485 and a communication plug socket

Flow signal setting

None (adapter only) 0

-

3-digit switch in 1,000 increments

Other 9

Power supply"

None (adapter only)

Grounding plug for 110 - 240 V AC, 50/60 Hz
With 4 mm plug, 24 - 48 V AC/DC

With US plug, 110 - 240 V AC, 50/60 Hz
Other

O©OWN =0

Additional equipment

None

Adapter for FXE4000-E4, FXM2000-XM2,
FXF2000-DF23 transmitter

Adapter board for FSM4000-S4 transmitter

Adapter board for FET321, FET325 transmitter

Other

(=]

oo 0=

Design level (specified by ABB)

Name plate
German
English
French
Other

OWN =

1) Power supply for transmitter.

Ordering Information
Wall Bracket for 55HT4000
Ordering Number: D614L653U01
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Electromagnetic Flowmeter FXF2000 (COPA-XF)
with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Specification Help: FXF2000, 50XF4000, Design-Level B, Variant 02

Order Number: Name:
Customer: Date:
Parameter Selection/Entry Default Range Comments
Variant 02
Meter Size QDN 3 1/10” Excitation freq. for
QDN 4 5/32" DN 3 - 40 [1/10” - 114":
aDN 6 1/4” 25 Hz
aDN 8 5/16”
aDN 10 3/8”
QdDN 15 1/2” Excitation freq. for
aDN 20 3/4” DN 50 - 100 [2” - 47]:
QDN 25 17 121/2 Hz
aDN 32 14"
DN 40 11L"
a DN 50 27
DN 65 2"
DN 80 3”
DN 100 4’
Flow Range Qmax 1*Cal-fact 0.05 to 1*Cal-fact
Unit Qmax dml/s /s I/min
a ml/min a1/min From DN 50[ 2"}: m3/h
[ Others:
Unit Totalizer aml a1l I
[ Others: From DN 50 2”}: m3

Density

1 g/cm3

0.1to 5g/cm3

Only for mass units

Operating Mode (OM)

1 Standard conti.
[ Conti. 1 kHz
[ Conti. 2 kHz
[ Conti. 5 kHz
1 Standard Batch
1 Batch 1 kHz
1 Batch 2 kHz
[ Batch 5 kHz

Standard conti.

[ Filler 5 kHz
Pulse Factor 1/Unit 0.001 to 1000 Only for OM ,Standard...”
Pulse Width 30 ms 0.1 to 1000 ms Only for OM ,Standard...”
Damping 5s 0.125t020 s Only for ,conti.“ OM
Low Flow Cutoff 1% 0to 10 %
Flow indication 4 normal 1 inverse normal
Flow Direction aF/R 1 forward Forward/reverse
Prog. Output P7 [ No function General Alarm norm. For OM ,Filler* always
[ General Alarm norm. closed closed ,End Contact”
[ General Alarm norm. open
1 F/R-Signal
[ Synchronous Signal
Protocol a ASCII  ASClI2w ASCII If more than one instru-
ment, ASClI2w must be
selected
Baudrate 11200 Bd 12400 Bd 1200 Bd
(14800 Bd (19600 Bd
Address 0 0to 99
Language 1 German 1 English German
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Electromagnetic Flowmeter FXF2000 (COPA-XF)

with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Specification Help: FXF2000, 50XF4000, Design-Level B, Variant 07

Order Number: Name:
Customer: Date:
Parameter Selection/Entry Default Range Comments
Variant 07
Meter Size QDN 3 1/10” Excitation freq. for
QDN 4 5/32" DN 3 - 40 [1/10” - 114":
aDN 6 1/4” 25 Hz
aDN 8 5/16”
aDN 10 3/8”
QdDN 15 1/2” Excitation freq. for
aDN 20 3/4” DN 50 - 100 [2” - 47]:
QDN 25 17 121/2 Hz
aDN 32 19"
DN 40 11L"
QDN 50 27
DN 65 2"
DN 80 3”
QDN 100 4’
Flow Range Qmax 1*Cal-fact 0.05 to 1*Cal-fact
Unit Qmax dml/s /s I/min
a ml/min a1/min From DN 50 [2"]: m3/h
[ Others:
Unit Totalizer aml a1l I
[ Others: From DN 50 [2”"]: m3

Density

1 g/cm3

0.1to 5g/cm3

Only for mass units

Operating Mode (OM)

1 Standard conti.
[ Conti. 1 kHz
[ Conti. 2 kHz
[ Conti. 5 kHz
1 Standard Batch
1 Batch 1 kHz
1 Batch 2 kHz
[ Batch 5 kHz

Standard conti.

i Filler 5 kHz
Pulse Factor 1/Unit 0.001 to 1000 Only for OM “Standard...“
Pulse Width 30 ms 0.1 to 1000 ms Only for OM “Standard...”
Damping 5s 0.125t020 s Only for “conti.“ OM
Low Flow Cutoff 1% 0to 10 %
Flow indication [ normal dinverse Normal
Flow Direction JF/R 1 forward Forward/reverse

Prog. Input X1

[ No function
1 Ext. Zero Return

Ext. Zero Return

For OM ,Filler* always
»Start-Input”

Prog. Output P7

3 No function
[ General Alarm norm. closed
[ General Alarm norm. open

General Alarm norm.
closed

For OM “Filler* always
“End Contact"”

1 F/R-Signal
[ Synchronous Signal

Current Output a0-20mA d4-20mA 0-20 mA Only for “conti.“ Operating
1 Others: Mode

lout at Alarm 0% J130 % 0% Only for “conti.“ Operating
Q3.6 mA Mode

Language 1 German 1 English German
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Electromagnetic Flowmeter FXF2000 (COPA-XF)

with Pulsed DC Field Excitation in a Compact Design

D184S037U02

Specification Help: FXF2000, 50XF4000, Design-Level B, Variant 20

Order Number: Name:
Customer: Date:
Parameter Selection/Entry Default Range Comments
Variant 20
Meter Size QDN 3 1/10” Excitation freq. for
QDN 4 5/32” DN 3-40([1/10" - 1%2"]:
aODN 6 1/4” 25 Hz
QDN 8 5/16”
QDN 10 3/8”
aDN 15 1/2” Excitation freq. for
QDN 20 3/4” DN 50 - 100 [2” - 4"]:
QDN 25 1” 121/2 Hz
QDN 32 19"
QDN 40 11%"
Qa DN 50 2"
DN 65 210"
QDN 80 3”
DN 100 4"
Flow Range Qmax 1*Cal-fact 0.05 to 1*Cal-fact
Unit Qmax aml/s al/s I/min
A ml/min ad1/min From DN 50[ 2"}: m3/h
1 Others:
Unit Totalizer aml al |
[ Others: From DN 50 2”}: m3

Density

1g/cm3

0.1to 5 g/cm3

Only for mass units

Operating Mode (OM)

1 Standard conti.
a Conti. 1 kHz
[ Conti. 2 kHz
[ Conti. 5 kHz
1 Standard Batch
3 Batch 1 kHz
[ Batch 2 kHz
[ Batch 5 kHz

Standard conti.

Pulse Factor 1/Unit 0.001 to 1000 Only for OM ,Standard...”
Pulse Width 30 ms 0.1 to 1000 ms Only for OM , Standard...”
Damping 5s 0.125t020 s Only for ,,conti.“ OM
Low Flow Cutoff 1% 0to 10 %
Flow indication 4 normal O inverse normal
Flow Direction aF/R 1 forward Forward/reverse
Prog. Output P7 [ No function General Alarm norm.
[ General Alarm norm. closed closed
[ General Alarm norm. open
1 F/R-Signal
[ Synchronous Signal
Protocol a ASCII 1 ASClI2w ASCII If more than one instrument,
ASCIlI2w must be selected
Baudrate 11200 Bd 12400 Bd 1200 Bd
(14800 Bd (19600 Bd
Address 0 0to 99
Current Output a0-20mA d4-20mA 0-20mA Only for “conti.” Operating
1 other Mode
lout bei Alarm 0% J130 % 0% Only for “conti.“ Operating
3.6 mA Mode
Language [ German 1 English German
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Contact us

ABB Ltd.

Process Automation
Oldends Lane, Stonehouse
Gloucestershire, GL10 3TA
UK

Phone: +44 (0)1453 826661
Fax: +44 (0)1453 829671

ABB Inc.

Process Automation
125 E. County Line Road
Warminster PA 18974
USA

Phone: +1 215 674 6000
Fax: +1215674 7183

ABB Automation Products GmbH

Process Automation
Dransfelder Str. 2

37079 Goettingen
Germany

Phone: +49 551 905-534
Fax:  +49 551 905-555

www.abb.com

Note

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any
responsibility whatsoever for potential errors or
possible lack of information in this document.

We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents — in whole or in parts — is
forbidden without prior written consent of ABB.
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