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How to use these Installation and Operating Instructions

® For easy reference these Instructions are divided into 5
pal 1S.

® Only Part A (pages 6-21) is needed for installation and
initial start-up.

® All electromagnetic flowmeters are factory-set to your
order specifications. Therefore, no further adjustments are
necessary prior to start-up.

Part A Install flowmeter in the pipeline (Sect. 1),
(pages 6-21)  connect up (Sect. 2), power the flowmeter
(Sect. 3), that's all!

The system is opérative.’

Operator control and action of the IFC 080
7) K+F

(~o~ao Qirenal A st s e

Part C Special applications, service, and functional
(pages 38-52) checks.

Part D Technical data, dimensions, block diagram
(pages 53-71) and measuring principle.

Part E
(pages 72-74)

Index

These electromagnetic flowmeters are suitable solely for
measuring the volumetric flowrate of electrically conductive
liquids, sturries and pastes.

For use in hazardous areas, special codes and regulations are
applicable which are specified in the special “Ex installation
and operating instructions” (supplied only with hazardous-
duty equipment).

" Responsibility as to suitability and intended use of our instru-
ments rests solely with the operator.

iImproper installation and operation of the flowmeters
(systems) may lead to loss of warranty.

In addition, the “General conditions of sale” forming the basis
of the purchase contract are applicable,

If ALTOFLUX flowmeters have to be returned to Krohne, please
note the information given on page 75!

The IFM 1080 K, IFM 3080 K+F, IFM

Example of type designation

4080 K+F, K480 S and IFM 5080 K+F
electromagnetic flowmeters are preci-
sion instruments designed for the linear
flow measurement of electrically con-
ductive liquids, pastes and slurries with
a minimum conductivity of > 5 uS/cm
{umho/cm) or > 20 uS/cm (umho/cm)
for demineralized cold water.

17, 3,080

The full-scale range is adjustable be-
tween 6 liters per hour and 12 200 m?
per hour, or 0.02 to 53700 US gallons
per minute, dependent on the meter
size DN 2.5 to 600 or Y,y" to 24”. This
corresponds to a flow velocity of 0.3 1o
12 m/s or 110 40 fi/s.

K 480 S is available only as “Ex version”.

080

4000
5000
3000
1000

IFM

IFS

IFC

Compact flowmeter, signal converter mounted dlrect on
primary housing.

Separate flowmeter, primary head W|th terminal box,
IFC 080 F signal converter in rotatable field housing :

Signal converter designation

IFS 4000 primary head

IFS 5000 primary head

M 900 primary head

Compact flowmeter with polysulfone measuring section

Electromagnetic flowmeter (system)
Primary head (sensor)
Signal converter

Measuring Meter size Compact Separate systems
section/ liner DN mm inches flowmeters | g giom Primary head Signal converter
Polysulfone 15 to 80 |, to 3 | IFM 1080 K E—
Fused aluminium oxide 2510100 | Y4to 4 | IFM 5080 K‘ IFM 5080 F | IFS 5000 IFC 080 F
PTFE 10 to 20 | 8/ to %/, | IFM 3080 K IFM 3080 F | M 900 IFC 080 F
Various %5 1300 |1 to 12
PTFE 10 to 20 | 3/5 to 3/, | IFM 4080 K IFM 4080 F | IFS 4000 IFC 080 F

K 480 S-Ex
PFA 25 10150 {1 to 6-
Various 200 to600 |8 to 24
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® Compact flowmeter as ordered

primary head with mounted IFC 080 K signal converter and installation material according 1o the following table/list or

® Separate-system flowmeter as ordered
- IFC 080 F signal converter in rotatable field housing
- primary head with installation material according to the following table/list
- signal cable (field current cable not supplied, to be provided by customer)

Certificate of system calibration data
Report on factory setting of the signal converter

Installation and operating instructions with pull-out condensed instructions for operation of the IFC 080 signal converter

IFM 1080 K compact flowmeter

IFM 1080 K Supplied... X = Standard O =0Option
Meter size Max. operating ...with with ...with grounding rings E without
.. pressure V) | centering | stud bolts and gaskets D1 gaskets
bar | psig material E D1 D2 2)
DN 15 <40 < 580 4xsleeves | 4xM12 X X no
DN 25 <40 <580 4xsleeves | 4xM12 X X no
DN 40 <25 <360 4xsleeves | 4xM16 X X no
DN 50 <25 <360 4xsieeves | 4xM16 X X no
DN 80 <16- <230 Gxsleeves. | 8xM16 X X no
<20 <290 - 4x1/2" X X no
<40 <580 4xsleeves | 4x1/2" (8] 0 no
1" <20 <290 - | 4xtren X X no -
<40 <580 4xsleeves | 4x5/8" O 6} no
BRI <20 - <290 4xsleeves | 4x1/2" X X no
. <25 <360 4xsleeves | 4x3/4” e} 6] no
2" <20 <290 B 4x5/8" X X no
- <25 <360 - 8x5/8" 0 e no
3 o <16 <230 4xsleeves | 4x5/8" X X no
<16 <230 6xsleeves | 8x3/4” 0 [0} no

1) Max. admissible operating pressure is dependent on the producttemperature, see Sect. 10.5!

2) Gaskets D2 not suptied with flowmeter, use commercial gaskets, customer supplied!
For arrangement of gaskets D1 + D2 see “grounding diagrams” in Sect. 1.2.3!

IFM 5080 K compact flowmeter and IFS 5000 primary head

IFM 5080 K and IFS 5000 Supplied... X = Standard O =0Option Size of gaskets
Meter size ' Max. operating .with with --with grounding rings E | w/q grounding rings ) )
fo... pressure 1) | centering stud bolts and gaskets D1+02 | pyyt with gaskets D3 §D1.D2+D3inmm (inches) 3)
bar ] psig material D1 | D1+D2 and cable V da l di S
DN 254,610 40 580 2xrings 4xM12 X -§ D1 are special O-rings 2)
DN 15 40 580 2xrings 4xM12 X D1 are special O-rings 2)
DN- 25 40 580 2xrings 4xM12 0 X 46 (1,81) 26 (1,02) {1.6 (0.06)
DN 40 40 580 4xsleeves | 4xM16 ) X 62(2,44) | 39(1,54) (1.6 (0.06)
DN 50 : | 40 580 4xsleeves | 4xM16 0] X 74(2,91) | 51(2,01) 1.6 (0.06)
DN. 80 40 580 6xsleeves | 8xMi6 0 X 106 (417) | 80(3,15) [1.6 (0.06)
DN 100 16 230 Bxsleeves | 8xM16 [0) X 133 (5,24) | 101(3,98) | 1.6 (0.06)
25 360 6xsleeves | 8xM20 9] X 133 (5,24) | 101 (3,98) | 1.6 (0.06)
1/10,1/8,1/4, 3/8,1/2" <20 <290 2xrings 4x1/2" X D1 are special O-rings 2)
<40 <580 2xrings 4x172" X D1 are special O-rings 2)
1" ) - ' <20 <290 4xsleeves | 4x1/2" 0 X 46 (1,81) | 26(1,02) |1.6 (0.06)
<40 <580 2xrings 4x5/8" 0 X 46 (1,81) |  26(1,02) | 1.6 (0.06)
112" <20° <290 4xsleeves | 4x1/2" 0 X 62 (244) | 39(1,54) [1.6 (0.06)
<40 <580 4xsleeves | 4x3/4” 0] X 62 (244) | 39(1,54} 1.6 (006)
2" o <20 <290 4xsleeves | 4x5/8" 0 X 74291 | 51(2,01) 1.6 (0.06)
<40 <580 Bxsleeves | 8x5/8" [¢] X 74 (2,91) | - 51(2,01) | 1.6 (0.06)
3" <20 <290 4xsleeves ' | 4x5/8” O X 106 (4,17) | 80(3,15) {1.6 (0.06)
<40 <580 Bxsleéves | 8x3/4" 0] X 106 (4,17) { 80(3,15) |.1.6 (0.06)
4" <20 <290 6xsleeves | 8x5/8” 0: X 133 (5,24) | 101 (3,98) | 1.6 (0.06)
<25 <360 6xsleeves | 8x3/4” - O X 133 (5,24) | 101 (3,98) [1.6 (0.06)
1) With ANSI pipe flanges, the max. admissible operating pressure is dependent on the product temperature! 3) da = outside diameter
di = inside diameter

2) Gaskets D2 not supplied with flowmeter, to be provided by customer!

thickness of supplied gaskets

For arrangements of gaskets D1, D2 and D3 see“grounding diagrams” in Sect. 1.2.3!

IFM 4080 K, K 480 S + IFM 3080 K compact flowmeters and IFS 4000 4+ M 900 primary heads

- lnterconnectmg cables V, see grounding diagrams in Sect. 1.3.8

- Grounding rings E {(option), if ordered.
Supplied without installation material (stud boits, gaskets), to be customer supplied!
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Part A

1. Installation in the pipeline

System installation and start-up

1.1.1 Transporting the compact flowmeter

Important: Never lift [FM 3080 K, IFM 4080 K, IFM 5080 K
and K 480 S compact flowmeters sized DN 100
(4"} and larger by the mounted signal converter

> DN'100 (> 4")

correct! wrong!

m.z Selecting the installation location

1. Location and position as required, but electrode axis
must be approximately horizontal.
: |

Electrode axis

2. Measuring tube must be completely filled at all
fimes.

3. Flow direction +/—, arrows on primary heads can
normally be ignored. For exceptions, refer to Sect. 516
“factory setting”.

4, Bolts and nuts: to install, make sure there is sufficient
room next to the pipe flanges.

5. Vibration: support the pipeline on both sides of the
flowmeter.

6. Heavily contaminated fluids: install flowmeter in
bypass. ‘ :

=

1. Flowmeter :
2 Draining and cleaning without interrupting
system operation

10.

1.

12,

13.

14.

15.
16.

Large meter sizes, DN > 200 (8"): use adapter pipes
to permit axial shifting of counterflanges to facilitate instal-
lation.

Straight inlet run minimum of 5 x DN and outlet run
minimum of 2 x DN (DN = meter size), measured from
the electrode axis. ’

Vortex or corkscrew flow: increase inlet and outlet
sections or install flow straighteners.

Strong electromagnetic fields, avoid in vicinity of flow-
meter. ' '

Zero setting is automatic in flowmeters with puised DC
field. Electrode contamination does not therefore cause
any zero drift.

in water and waste water applications, it is frequently not
practical to shut the flow off to check zero after major repair,
recalibration or inadvertent and improper adjustment of
the converter. In this case the primary head zero can be
checked under flowing conditions as outlined in section
7.2.

For most applications it is convenient and customary to
check the zero by shutting off the flow. Shutoff valves
should therefore be provided upstream and/or down-
stream of the primary head unless the pipe configuration
already rules out the possibility of the primary head being
drained of fluid. For zero check see section 7.2.

Mixing different filuid products. Install flowmeter
upstream of mixing point or at an adequate distance
downstream, minimum 30 x DN (DN = meter size), other-
wise output/display may be unsteady.

Ambient temperature

Compact flowmeter:

< 60° C (104°F) for product temperature < 60° C (140°F)
< 40° C (104°F) for product temperature > 60° C (140°F)

Separate systerns:
< 60° C (140°F)

Refer to Sect. 10.5 for temperature, pressure and vacuum
limits due to material used for measuring section/liner.

Pipeline along a wall: where possible, distance between
pipe centerline and wall to be > 0.5 m or 1.6 ft for compact
flowmeters; if less, first connect all cables to terminals inthe
terminal box (power supply and outputs) and install an
intermediate connection box before installing flowmeter in
the pipeline.

Insulated pipeline: do not insulate compact flowmeters.

Hard-to-get-at locations

If IFM 1080 K, IFM 3080 K, IFM 4080 K, IFM 5080 K and

K 48Q S compact flowmeters have not been ordered and

suppliedin accordance with Versions A — E (see Sect. 8.6),

the configuration can be changed subsequently:

® Turn the display circuit board through = 90° or 180°
o obtain horizontal positioning of the display (see
Sect. 8.4).

©® Turn signal converier housing through = 90° (see
Sect. 8.5)

@ Conversion of compact flowmeter to sebarate system

- Retrofit kit_ available, please consult factory.




1.1.3 Suggestions for installation .

To avoid measuring errors due to air inclusion and vacuum-
induced -damage to PTFE and rubber liners, please observe
the following:

Highest point of

pipe run 4

{Air bubbles collect in measuring
tube - faulty measurements!)

Preferred
. Ipcations

l:D’Downplpe
“Zero” flow
velocity.
Line drained.

Faulty
measurements!

——r—— 1

Horizontal pipe run

Install in slightly ascending pipe section. If not possible, assure
adequate velocity to prevent air, gas or vapor from collecting
in upper part of flow tube.

Open feed or discharge
Install meter in low section of pipe.

Downpipe over 5m (16 ft) length v
Install air valve ® downstream of flowmeter (vacuum).

*L——iﬁwﬂu

> 16 ft

> 5m

long pipeline
Always install control and shutoff valves downstream of flow-
meter (vacuum).

Pdmps
Never install flowmeter on pump suction side (vacuum!).

Sluice underpass for sewage concrete pipe with built-in
flowmeter

i
N

1 Intake

- 6 Removable section
2 Overflow 7 Wall seal
3 Intake sill 8 Outlet

4 Cleaning hole 9 Drain valve

-5 Flowmeter



! 1.2.1 Installation requirements |

Mounting material
see Page 3 “items included with supply’

y

Pipe flanges and operating pressure
see Table “torques” in Sect. 1.2.4.

Pipe flanges spacing

® For arrangement of grounding rings and gaskets refer to
diagram in Sect. 1.2.3.

® For size of gaskets D1, D2 and D3 refer to pape 3 “ltems
included with supply”.

Compact flowmeters/primary head Fitting dimensions “a” in mm (inches)
Type Meter size with without
DN mm inches grounding rings | grounding rings
IFM 1080 K 15+25 112+1 65 (256) 1) |-
40 1172 89(350) 1) |-
50 2 112 (441) 1) |-
80 3 162 (6.38) 1) |-
IFM 5080 K 25-15 110 - 172 65 (256) 1) |- 3)
and 25 1 (2 68) 2) 58 2.28) 3)
{FS 5000 40 1172 3 (3.66) 2) 83327 3)
50 2 1 13 (445) 2) | 103(4.06) 3)
80 3 163 (642) 2) [ 153(6.02) 3)
100 4 213(8.39) 2) | 203(7.99) . 3)

1) plus 2 x thickness of gasket D2 between grounding rings and pipe flanges, gasket D2 not
included with supply, customer supplied.

2) incl. gasket D2 between grounding rings and pipe flanges.

3) incl. gasket D3 between measuring tube and pipe flanges. -

High-temperature pipelines

Where process temperatures exceed 100°C (212°F), provide
for facilities to compensaie for longitudinal expansion on heat-
up of the pipeline:

® For short pipelines use resilient gaskets.

® Forlong pipelines install flexible pipe elements (e.g. elbows).

with four centering sleeves

Position of flanges

@ nstall fiowmeter in line with the pipe axis.

® Pipe flange faces must be parallel to each other, max. per-
missible deviation: Lmax — Lmin < 0.5 mm (0.02").

Lmax

| i

L min

Arrangement of centering sleeves

For number of supplied centering sleeves see page 3 “litems

included with supply”.

with six_centering sleeves

1 Stud bolts
2 Hex. nuts
3 Sleeves

1.2.2 Grounding

1. Standard grounding for compact flowmeters

® The flowmeters are normally grounded via the PE protec-
tive ground conductor incorporated in the power supply
cable.

@ Ifto be connected to a functional extra-low voltage source
(e.g. 24 V DC), an FE functional ground is required for
measurement reasons; connect to one of the separate
U-clamp terminals either in the terminal box of the signal
converier or on the “neck” of the compact flowmeter.

2. Grounding of separate primary heads

For separate systems an FE functional ground must be con-

nected to the “neck” of the primary head.

3. Grounding of compact flowmeters in the case of

large potential differences ‘

install a separate FE functional ground if measuring pro- -

blems are likely to occur because of the reference to protec-

tive ground (e.g. due to compensating currents resulting from
large voltage differences between pipeline and protective
conductor, proximity of electric furnaces or electrolysis plants)
or if a protective ground conductor is not prowded (DC voltage
operation).

Caution: Do not connect up the PE protective ground con-
ductor in the terminal box if the FE functional ground is con-
nected. If the AC supply voltage exceeds 50 Vins, then the
FE functional ground is required to act simultaneously as the
protective ground conductor (combined protective/functional
ground). Refer to appropriate national codes for specific
requirements for this type of installation, which may require the
addition of a ground fault detection circuit interrupter.

4. Grounding in hazardous areas

Special regulations applicable, refer 1o Sect. 6.1 and specnal
“EX" installation instructions. '

L1.2.3 Grounding diagrams

IFM 1080 K: DN 15 to 80 (/3" to 3")

IFM 5080 K / IFS 5000: DN 2.5 to 15 (4" to /2")
Installation in metal pipes, with or without internal coating; and
in plastic pipes

D1 Gaskets, glued to measuring tube

D2 Gaskets, customer supplied, for size refer to page 3
“liems included with supply”

E Grounding rings, screwed to housing

FE Functional ground, see Sect. 1.2.2, points 2 and 3:
wire = 4 mm? (10 AWG) Cu, connected to U-clamp
terminal on “neck” of primary head. Wire notincluded
with supply, to be provided by customer.

RF Pipe flanges

Y Terminal box (IFS 5000) or
signal converter (IFM. 1080 K / IFM 5080 K)

L]
¥

pipe
line

pipe
line

RF

Ll E I
. D2 Dt __l



IFM 5080 K / IFS 5000: DN 25 to 100 (1" to 4")

Installation in_metal pipes, not_internally coated without

groundmg _rings

D3 Gaskets, giued to measuring tube

FE Functional ground see Sect. 1.2.2, points 2 and 3:
wire > 4 mm? (10 AWG) Cu, connected to U-clamp
terminal on “neck” of primary head. Wire not included

~with supply, to be provided by customer.
RF Pipe flanges ’

V1, V2 Connecting wires, bolted to the “neck” of the prim-
ary head; threaded holes for M8 boits to be provided
for flange-side connection

Y Terminal box or signal converter

1

I

I—----c]]

Installation in_plastic or internally_coated metal pipes with
grounding rings (option)

D1 Gaskets, glued to measuring tube
D2 Gaskets, glued to grounding rings \op..ur,
E Grounding rings with glued-on gasket D2 (optlon)

are supplied loose and must be screwed to the hous-
ing, mounting material supplied .

FE Functional ground see Sect. 1.2.2, points 2 and 3:
wire = 4 mm? (10 AWG) Cu, connected to U-clamp
terminal on “neck” of primary head. Wire not included
with supply, 10 be provided by customer

RF Pipe flanges

V1, V2 Connecting wires, bolted to the “neck” of the prim-
ary head; threaded holes for M6 bolts to be provuded
for flange-side connection
* V1 and V2 not required for plastic pipes!

Y Terminal box or signal converter

L L]

\z 7

_ | T
pipe pipe
ling ling 1
i
pipe 1 pipe
RE “—403 line N 1 line
FET 1
E P
D2 D1 €L D1 D2
FE T
l 1.2.4 Torques, pipe flanges and max. allowable operating pressure I
Stud bolts and nuts: ' Max. torques 1st sequence: approx. 50% of max.
2nd sequence: approx. 80% torgue,

tighten down uniformly at diametrically opposed points.

3rd sequence: approx. 100% see Table

Meter size Pipe IFM 1080 IFM 5080 K Compact flowmeter
".of measuring flanges Compact flowmeter ~ | IFS 5000 Primary head
;L‘J)be X ’ Max. _ 1)+2) M.;:c. tor;t;es f3) Max. ; 2) Max. torques with gaskets made of ...
ves ) rati with gaskels of i
) gf:s:;rneg : built-?lp material g?:;:ul::eg - Gylon _ -+ Chemotherm }Hatzgi"at!-up 3)
, bar [psig |Nm T ft Iof 1 psig | Nm [ filof | Nm 1 ftiof - [Nm [ ftof
... DIN 2501 (= BS 4504) . ) _
DN 25,4,6,8,10 DN 10,151 PN 40 <40 | <580 i 32 |23
DN 15 DN15 |PN40 J<40 < 580 18 130 <40 < 580 32 23
DN 25 DN25 "|PN4D |<40 < 580 34 246 <40 <580. |22 16 32 23
DN40 - DN40 | PN4D §<25 < 360 67 484 <40 <580 |47 34 66 48
DN 50 DN5S0 | PN40 J<25 <360 | 118 .86.0 <40 <580 |58 42 82 59
DN80 DN80. [PN40 §< 16 <230 a3 67.2 <40 <580 |48 35 69 50
DN 100 DN 100. | PN 16 <16 <230 |75 54 106 77
DN 100 | PN 25 <25 <360 | %4 68 133 96
. ANSI B16.5 , .
110,1/8, /4, 3/8" 1/2" 150 lbs <20 | <290 35 25
172" 300 Ibs <40 | <580 35 25
BTl o e 150 tbs ] <20 <290 18 13 <20 <290 3B 125
12" 1300 1bs §< 40 < 580 18 13 <40 < 580 35 25
1 1" 1501bs | <20 <290 34 25 <20 <290 |24 17 33 24
1 . 1300lbs §<40 < 580 45 33 <40 <580 |30 22 42 30
112" 112" 1501bs <20 <290 52 38 1< <290 |38 28 54 39
112" 300bs §<25 < 360 83 60 <40 | <580 |57 41 81 59
2" 2" | 1501bs |20 <280 | 119 86 <20 <290 {58 42 83 60
2" 3001bs §<25 <360 60 44 <40 <580 |30 22 42 30
Kid 3" 150 tbs J< 16 <230 | 186 135 <20 <290 |98 171 138 100
3 3001os §< 16 <280 | 115 83 <40 <580 |59 43 84 81
4" 4" 150 Ibs <20 <290 |75 75 108 78
4" 300 lbs <25 <360 |92 67 131 .95

1) The maximum. allowable operatmg pressure is dependent on the process temperature, see Sect. 10.5!
2) . For ANSI pipe flanges the maximum allowable operating pressure is dependent on the process temperature!
3) Maximum torques is dependent on gaskets material. D2 gasket not supplied with flowmeter, must be provided by customer. 10 Nm ~ 7.23 ft Ibf
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Note temperature limits

@ Storage: =~ 20to + 60 °C (- 4 to + 140 °F),
keep immobile

® Transport: - 510+ 50°C (+ 23 to + 122 °F)
® Process: Neoprene ~ 20 to + 60 °C (- 4 to + 140 °F)
Hard rubber — 20 to + 90 °C (- 4 to + 194 °F)

[Temperatures below - 5 °C (+ 23 °F) are only permiss-
ible if the pipe run is supported on both sides of the fiow-
meter, and providing there is only slight vibration and no
water hammer in the pipe.]
Gaskets are necessary for hard-rubber liners, e.g. Neoprene
or soft-rubber gaskets.

Max. torques: see Sect. 1.3.9, Column B

1.3.2 PTFE liner

Install to avoid an excessive vacuum condition at the meter.

The PTFE liner is formed around the ends of the flanges,
do not remove or damage.

The flanges are factory-fitted with special protection covers.
Do not remove these until just before installation. Replace by
pieces of smooth sheet metal [0.3to 0.6 mm (0.012" to 0.024")
thick] when fitting the flowmeter between the pipe flanges (to
be removed after installation).

Attached protective rings can optionally be supplied, in
which case the above-mentioned sheet metal pieces are not
required. These protective rings can simultaneously be used
as grounding rings, see Sect. 1.3.6.

Max. torques: see Sect. 1.3.9, Column A,

1.3.3 Irethane liner

Important for IFM 4080 K/ K 480 S /IFS 4000

with irethane liner, > 12 mm thick:

- The flange connections are larger than the diameter of the
measuring tube! Use pipe flanges according to the following

tables. .

Meter size DN in mm Meter size in inches

Measuring Flanges Measuring Flanges
tube tube

DN 350 : DN 400 14" 18"

DN 400, 450 DN 500 16", 18" 20"

DN 500, 550 DN 600 20", 22" 24"

DN 600 DN 700 24" 28"

Max. torques (according to size of flanges!):
see Sect. 1.3.9, Column B

1.3.4 Standard electrodes J

IFM 4080 K/ K 480 S / IFS 4000: DN 25 - 150 (17 - 6")
Primary heads with PFA liner are fitted with electrodes that are
inserted from the outside such that the electrode head is flush
with the inner surface of the liner. The electrodes are sealed by
a specially shaped collar on the electrode shaft. Cup springs
ensure constant pressure between these collars and a sealing
surface moulded o the liner.

IFM 3080 K/ M 900: - DN .10 - 300 (3" =121
IFM 4080 K/ K480 S /IFS 4000: DN - 10 - 20 (3/8" - 3/4")

DN 200 - 600 (8" - 24™)
The electrode head, which is in contact with the process; has
an elliptical shape, while the conical neck forms the sealing
surface with the liner. Cup springs ensure constant pressure
between this neck and the liner.

10

IFM 3080 K / M 900: DN 50 - 300 (2" - 12
IFM 4080 K/ K 480 S / IFS 4000: DN 350 - 600 (14" - 24")
This design enables the electrodes o be removed under
operating conditions and efficiently cleaned.

To remove, undo the holding screws aon the protective caps.
Unscrew the electrodes and pull them out untit the ring mark is
visible on the electrode shaft. Close valve and withdraw elec-
trode completely.

After cleamn_g, install in the reverse order.

U.S.B Grounding rings / Protective rings

® Required in conjunction with plastic or internally coated
pipes.

® Grounding rings form a conductive .connection with the
fluid.

® Material CrNi steel 14571 (SS 316 Ti-AlSl), others on
request.

Grounding ring No. 1,
3 mm (0.12") thick. .

Grounding/protective
ring No. 2

for primary heads with
PTFE liner, fitted to the
flanges, 3 mm (0.12") thick.

Grounding/protective
ring No. 3

with cylindrical neck,

to protect

the liner of the flowmeter
particularly at the

inlet edge in conjunction
with abrasive fluids.

-~ Length 30 mm for
DN 10 to 300
(878" 1o 12").

- Length 100 mm for
DN 350 to 600
(14" to 24").




[ 1.3.7 Grounding

1. Standard grounding for compact flowmeters

® The flowmeters are normally grounded via the PE protec-
tive ground conductor incorporated in the power supply
cable.

@ If to be connected to a functional extra-low voltage source

(e.g. 24 V DC), an FE functional ground is required for .

measurement reasons; connect to one of the separate
U-clamp terminals either in the terminal box of the signal
converter or on the “neck” of the compact flowmeter.
2. Grounding of separate primary heads
For separate systems an FE functional ground must be con-
nected to the “neck” of the primary head.
3. Grounding of compact flowmeters in the case of
large potential differences
Install a separate FE functional ground if measuring pro-
blems are likely to occur because of the reference to protec-

tive ground (e.g. due to compensating currents resulting from
large voltage differences between pipeline and protective
conductor, proximity of electric furnaces or electrolysis plants)
or if a protective ground conductor is not provided (DC voltage
operation).

Caution: Do not connect up the PE protective ground con-
ductor in the terminal box if the FE functional ground is con-

‘nected. If the AC supply voltage exceeds 50 Vims, then the

FE functional ground is required to act simultaneously as the
protective ground conductor (combined protective/functional
ground). Refer to appropriate national codes for specific
reguirements for this type of installation, which may require the

. addition of a ground- fault detection circuit interrupter.

4. Grounding in hazardous areas
Special regulations applicable, refer to Sect. 6.1 and special

1.3.8 Grounding diagrams

“Ex” installation instructions.

Installation in metal pipes, not internally coated, without
grounding rings

D3 Gaskets, notincluded with flowmeter, to be provided
by customer
F Flowmeter flanges

RF Pipe flanges
V1, V2. Connecting wires, bolted to the “neck” of the prim-
: ary head (or to flange F on IFM 3080 K / M 900); pro-
vide threaded holes for M6 bolts (M8 bolts for IFM
3080K/M900: = DN 50 or 114") for flange-side con-
nection.

Y Terminal box or signal converter

IFM 4080 K / K 480 S / IFS 4000, without grounding rings

FE  Functional ground, see Sect. 1.3.7, points 2 and 3:
wire = 4 mm2 (10 AWG) Cu, connected to U-clamp
terminal on “neck” of primary head. Wire notincluded
with supply, to be provided by customer.

?J

vt V2

pipe
line

pipe
line

D3 D3

-||----_-[J
\

-n
m

~ IFM 3080 K / M 900, without grounding rings
FE Functional ground, see Sect. 1.3.7, points 2 and 3:

wire = 4 mmz2 (10 AWG) Cu, connected to flange F of -

of the primary head by means of cable lug for M6 bolt
(or M8 for = DN 40 or = 114"). Wire and cable lug not
included with flowmeter, to be provided by customer.

]

. V2

pipe
line

pipe
line

Installation in plastic pipes or internally coated metal

pipes, with grounding rings (option)

D1, D2 Gaskets, notincluded with flowmeter, to be provided
by customer :

E Grounding rings, option

F Flanges on flowmeter

RF Pipe flanges

V1, V2  Connecting wires, bolted to the “neck” (or to flange
F on IFM 3080 K / M 900) of the primary head; use
supplied bolts for connection with the grounding
rings

Y Terminal box or signal converter

IFM 4080 K / K 480 S / IFS 4000, with grounding rings

FE Functional ground, see Sect. 1.3.7, points 2 and 3:
~wire = 4 mm? (10 AWG) Cu, conneoted to U-clamp
terminal on “neck” of primary head. Wire notincluded
with supply, to be provided by customer

Y

Vi V2

—

pipe
line

pipe
line

1

1

1

I

1
RF D2 Di F ' F Dl D2 R
E - L

FE ™

IFM 3080 K / M 900, with grounding rings

FE Functional ground, see Sect. 1.3.7, points 2 and 3.
wire > 4mm?2 (10 AWG) Cu, connected to flange F of
the primary head by means of cable lug for M6 bolt
(or M8 for = DN 40 or = 114"). Wire and cable lug not
included with flowmeter, to be provided by customer.

pipe
line

* pipe
Jline

F Dt _DZ RF
E

1



[ 1.3.9 Torques

Bolts: tighten uniformly in diagonally opposite sequence, see Table for number and type

Column A for PTFE and PFA liners

Column B for Neoprene, Irethane, hard and soft rubber liners

IFM 4080 K/ K 480 S / IFS 4000 with Irethane liner,>12 mm /> 0.50": maximum torques refer to nominal diameter of con-
necting flange and not to nominal diameter of measuring tube, see Sect. 1.3.3!

10 Nm ~ 1.0 kpm ~ 7.23 ft Ibf.

Meter Presure | Bolts Max. torque Meter | Body Bolts Max. torque
size rating Nm (ft Ibf) size pressure | for ANSI Nm (it lof)
DN : : : rating class 150
mm PN A 1 B inches | psig flanges A B
10 40 4xM12 76 (55) 46 (3.3 3/g 580 4x1/5" 35 (25 36 (2.6)
15 40 4xM12 93 (6.7) 57 4.1) 2 580 4 x1/5" 35 (25 3.6 (2.6)
20 40 4 xM 12 16~ (11.6) 9.6 (6.9) 3y - 580 4 x 17" 48 (3.5 4.8 (3.5)
25 40 4xM12 22 (159 M 8.0 1 | 580 1 4x1" 6.7 (48 44 (3.2)
32 40 4xM 16 37 (268)| 19 (13.0) 11/a 580 A xi 10 (7.2) 8 (5.8)
40 40 4xM16 43 31.1) | 25 (18.1) 11/2 580 4 x 15" 13 94) | 12 8.7)
50 40 4xM 16 55 (39.8)] 31 (22.4) 2 580 - 4 x5/g" 24 (174)] 23 (16.6)
65. | 186 4xM16 51 (369 ] 42 (30.4) 21/ 580 . 4 x5/g" 27 (195 | 24 (17.4)
65 40 8xM 16 38 (275 | 21 (15.2) 3 360 4 x5/g" 43 3B11)| 39 (28.2)
80 25 8xM16 47 & (34.0)| 25 (18.1) 4 230 8 x5/g" 34 (248)| 31 (22.4)
100 16 8xM 16 39 (2821 30 (21.7) 5 230 8 x3/," 53 (383)| 47 (34.0)
125 16 8xM 16 53 (383)] 40 (28.9) 6 230 8x3/," 61  (441) | 51 (36.9)
150 16 8 xM 20 68 (492) | 47 (34.0) 8 145 8 x38/4" 86 (622) | 69 . (49.9)
200 10 8xM 20 84 (60.7) | 68 (49.2) 10 145 12 x 775" 97 (702)| 79 (57.1)
200 16 12 xM 20 68 (492)| 45 32.5) 12 145 12x7g" 1119 (86.1) | 104 (75.2)
250 10 112xM20 | 78 (56.4)| 65 47.0) 14 145 12 x1” 133" (962)| 93 . (76.2)
250 | 16 12xM24 |116. (839)| 78 (56.4) 16 145 16 x1” 130 (94.0) | 91 (65.8)
300 10 12 xM 20 88 . (637)| 76 (54.9) 18 145 16.x11/g" | 199 (1439) | 143 (103.4)
300 16 12xM24 1144 (104.2) | 105 (75.9) 20 145 20 x11/g" 1 182 (131.6) | 127 (91.8)
350 10 16 xM 20 97  (701) | 75 (54.2) 24 145 20 x11/4"” | 265 (191.6) | 180 (130.1)
400 10 16 xM 24 | 139 (100.5) | 104 (75.2)
450 10 20xM24 127 (918)| 93 67.2)
500 19 20xM24 | 149 (107.7) | 107 (77.4) Note: Process pressure must not exceed ANSI flange rating.
600 10 20xM 27 1205 (1482) | 138 (99.8) Refer to ANS! Standard B 16.5.

11.3.10 IFM 3080 K / M 900 with sanitary connections

Versions
@ Sanitary pipe union to DIN 11851, DN 10 to 125
@ Clamp connection, measuring tube 3/8" to 4”

Dimensions
Refer to Section 10.6.3

Cleaning the measuring tube ,
by CIP (cleaning in place) using various chemicals, acids,
alkalis, steam or water up to 140°C (284°F).

Installation

To prevent damage to the PTFE liner, the factory-supplied
rubber gaskets must be fitted without fail. '

12

érounding

FE Functional ground, see Sect. 1.3.7, points 2 and 3:
wire = 4 mm?2 (10 AWG) Cu, connected to “neck” of
primary head using M6 bolt {or M8 for = DN 40 or =
114"} with suitable cable lug. Wire and cable lug not
included with flowmeter, to be provided by customer.

X Sanitary connections to DIN 11851,
or clamp connections

Y Terminal box or signal converter

pipe fine

Li].
:
1
1
e
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2. Electrical connection

1. Overvoltage class, contamination

In conformity with VDE 0110, equivalent to IEC 664, the flow-
meters are designed for overvoltage category Il in the supply
circuits and overvoltage category li in the output circuits. The
overall unit is protected against ingress of water and solid
foreign bodies (= IP 65) and, assuming proper installation, is
thus dimensioned to operate under contamination 4 condi-
tions.

2. Safety isolation, line-side fuse protection

The flowmeter must be fitted with an isolating facility.
Because the EMC protective devices, in part, are arranged
directly in the supply voltage input or in the outputs, it may be

necessary to install suitable current limiters (e.g. additional
fuse protection) to ensure that, in the event of failure of these
devices due to, say, unacceptable voltage peaks in the supply
or output cables, the flowmeter is not thermally overloaded
due to the current rating of the line-side fuse or the down-
stream receiver instruments.

3. Insulation test voltages

Capacitors are located in the supply and output circuits so
care must be taken to ensure that they are not overloaded dur-
ing insulation tests. Therefore, please contact Krohne for test
specifications before carrying out such tests.

2.1.1 Installation location and cable diameter l

Location .
® Do not expose the compact flowmeter to direct sunlight.
Install a sunshade if necessary.

® Do not expose to intense vibration. If necessary, support
the pipeline to the left and right of the flowmeter.

Cable diameter
To conform to protection category requwements observe the
following recommendations:

® Cable diameter: 8 to 13 mm (0.31” to 0.51")

® Cnlarge inside diameter by kemoving the appropriate
onion ring(s) from the seal of the screwed conduit entry
only if cables have exiremely tight fit.

@ Fitblariking plug PG 16 and apply sealant to unused cable
entries.

'@ Do not kink cables directly at conduit entries.
® Provide water drip point (J bend in cable).

Conduit installation, general wiring consideration

® When electrical codes require conduit, it must be installed
in such a manner that the meter connection compartment
remains dry at all times.

® Power and output wiring should be run in separate
conduit,

® Use twisted pairs for output wiring.

l 2.1.2 Connection to power

® Note information given on the instrument nameplate (volt-
age, frequency)!

® Electrical connection in conformity with VDE 0100 “Regula-
tions governing heavy-current installations with rated vol-
tages up fo 1000 V” or equivalent national standard.

@  Special regulations apply to installation in hazardous
areas. Refer 1o Sect. 8.1 and special “Ex” installation
instructions.

@ The PE protective ground. conductor must be con-
nected to the separate U-clamp terminal in the terminal
box of the signal converter.

@ In the case of extra-low voltages (24 V DC and 24/42 V

~ AC), an FE functional ground must be connecied to the

separate U-clamp terminal in the terminal box of the signal
converter {see connection diagrams in Sect. 2.2.5).

® Power suppiy for primary head via signal converter, ter-
minals 7+8 in the separate terminal box of the IFE 080 F.

@ Do not cross or loop the cables in the terminal box of the
signal converter. Use separate PG or NPT screwed conduit
entries for power and output cables.

@ Ensure that the screw thread and the gasket of the
round cover on the terminal box are well greased at all
times.

@® Connection to power, IFC 080 K

|56 44.14.2» n]2

"PE - AC

Outputs, N L
see Sect 23 - + FE
| L

connection ;
DC, 24 Vott
N FE . AC; 24/42 Vol

13



221 Location ]

| 2.2.2 Connection to power

14

Do not expose signal converter to direct sunlight. Install a
sunshade, if necessary. -

Do not expose to intense vibration. _
Install signal converter as closely as possible to the prim-
ary head.

The rotating design of the housing makes it easier to con-
nect the two cables for power and outputs to the terminals
in the rear terminal box.

Cable routing

> 280 mm
(> 11.02")

Cables curved
to allow rotation

Power supply Freld power supply cable
Signal cable A or B

Outputs

On normal customer orders, the GKL (primary constant)
of the signal converter is factory-set 16 maich that of
the primary head with which it is ordered. The GKL is
engraved on the primary head hameplate and also shown
on the converter nameplate. These instruments should
be installed together, otherwise the converter will need
to be reset (see Sect. 4.3 and 8.2, Fct. 3.1.4, 3.1.5 and
3.6.1).

Use factory-supplied standard signal cable A (Type DS),
standard length 10.m (30 ft); for ionger lengths and boot-
strap signal cable B (Type BTS), refer-to Sect. 2.2.3 and
2.2.4.

Always use the bootstrap signal cable B (Type BTS) for IFS
5000 primary heads, DN 2.51010 (1/10" to 9/5"), and in con-
junction with contaminated fluids having a tendency to
form electrically insulating deposits.

@® Note the information given on the instrument name-

plates on the primary head, srgnal converter (voltage,
frequency)!
Electrical connection in conformity with VDE 0100
“Regulations governing heavy-current installations with
rated voltages up to 1000 V" or equivalent national
standard. Refer to connection diagrams, Sect. 2.2.5, for
power connection to signal converter.

@ Special regulations apply to instaliation in hazardous
areas. Refer to Sect. 6.1 and special “Ex” installation
instructions.

® The PE protective ground conductor must- be
connected to the separate U-clamp terminal in the
terminal box of the signal converter.

® In the case of exira-low voltages (24 V DC and 24/42 V
.AC), an FE functional ground must be connected to the
separate U-clamp terminal in the terminal box of the signal
converter (see connection diagrams in Sect. 2.2.5).

® Power supply for primary head via signal converter,
terminals 7+8 in the separate terminal box of the
IFC 080 F.

® Do notcross or loop the cables in the terminal boxes of
the primary head and signal converter. Use separate PG or
NPT screwed conduit entries for each cable.

@ Shielding of signal cables A+B must be reliably insu-
lated from ground faults over its entire length.

® Line resistance for 24 V DC and 24/42 V AC

) max. internal resistance Rmax Of voltage supply
(transformer or DC voltage source and cable)
24 Volt DC / 24 Volt AC: Rpax 24 < 1.6 ohms
42 \Volt AC: Rmax 2 < 2.8 ohms
max. length Linax Of power cable
l--max =28xA (Rmax'Rr)
A Cross-section of power cable in mm? copper wire.
Rmax Internal resistance of voltage supply

" Rmax 24 OF Rmax 42, S€€ above
R;  Internal resistance of transformer or
DC voltage source
Example:

42 VAC /A=15mm?/ R =02 ohm / By 42 = 2.8 ohms

= [28 x15 (28-0.2)] =109.2 m

1092mX33-‘1z360ﬁ

Connection of several signal converiers to 1 transformer

(n = number of converiers)

Separate power cable: R; increases by factor “n” (R; x n)
Common power cable: L« decreases by factor “n”

(Lmax/M)



| 2.2.3 Signal cables A + B

1. General »
KROHNE signal cables A+B with foil and magnetic shields will
ensure faultless system operation.

°
°
b
°
°
2

The signal cable must be a rigid installation. Cables must
be secured so they do not move, or must be run in conduit.

No separate installation of signal and field power supply
cables required — can be run in same conduit along with
other signal and field power cables. Do not run in same
conduit with power cables for other devices.

Shields are connected via stranded drain wires.
Suitable for underwater and underground installations.
Insulating material flame-retardant to IEC 332.1/VDE 0472
Low in halogen and unplasticized.

Flexible at low temperatures.

. Signal cable A (Type DS)

with double shielding

O~NOOBA N —

Stranded drain wire, 1st shield, 1.5 mm? (14 AWG)
Insulation

Stranded wire 0.5 mm? (20 AWG)

Special folil, 1st shield

Insulation

Mu-metal foil, 2nd shield

Stranded drain wire, 2nd shield, 0.5 mm?2 (20 AWG)
Outer sheath

it

QO = U W

OO OT™ WA=

3. Bootstrap signal cable B (Type BTS)

The signal converter automatically controls the individual wire
shields (3) to exactly the same voltage as that applied o the
signal wires (5). Since the voltage difference between signal
wires (5) and individual shields (3) is virtually zero, there is no
flow of current via the line capacitances 3+5; thus, line capaci-
tance is apparently zero. Much longer cable lengths are then
permitted for fluids with low electrical conductivity levels.

Dummy glider wire

Insulation

Special foil, 1st shield

insulation '

Stranded wire 0.5 mm? (20 AWG)

Stranded drain wire, 1st shield, 0.5 mm? (20 AWG)
Special foil, 2nd shield .

Stranded drain wire, 2nd shield, 1.5 mm? (14 AWG)
Insulation :

10 Mu-metal foil, 3rd shield

11 Stranded drain wire, 3rd shield, 0.5 mm? (20 AWG)
12 OQuter sheath

O =N U WD —
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2.2.4 Cable length

@ Signal cables A + B:len endent on the electrical cond

cable C.

Field power supply cables: length is dependent on cable cross-section Ar.

Special regulations apply to hazardous-area operation, refer to Sect. 6.1 and special “Ex” installation instructions.
Abbreviations used in the following tables, diagrams and connection diagrams:

ictivity, %, of the fluid and the cross-section Ar of the field power

{
¥ i i

Signal cable A (Typ DS), with double shielding
Signal cable B (Typ BTS), with triple shielding ‘
Field power supply cable, minimum cross-section (Af) and length see Table

High-temperature silicone cable, 3 x 1.5 mm?2 Cu / 3 x AWG 14, single shielding, length max. 5 m /16 ft
High-temperature silicone cable, 2 x 1.5 mm?2 Cu / 2 x AWG 14, length max. 5 m/16 1t

Cross-section of field power supply cable C see Table

Cable length

electrical conductivity of liquid

Intermediate connection box, required in conjunction with cables D and E for primary IFS 5000 and IFS 4000
primary heads where product temperatures exceed 150°C / 302°F

max. length, (Lmax) see Diagram

MOUOW>» ©.0 @

BR l__)n>

Length of signal cable

Lmax .
Primary Meter size Signal 1ggo 3(33 83
head DN mm inches ~cable 650 200 — - B2
IFS 5000 25 Yo B1 509190 T " AA
' 4 to 15 %to 1 |B2 30 100 ZIG , B1
. 25 1o 100 1 o 4 A2 or B3 fzg 5752 B3/ B2/ B |2 A2[,7A1
IFS 4000 10 to 600 % 1024 | A20orB3 / ,’
M 900 10 1o 300 | % to12 |AlorB2 o SV AN
7
® Always use the bootstrap signal cable B (Type BTS) for zg :Z s L
IFS 500 primary heads, DN 2.5t0 10 (1/10” 10 3/}, and in con- 21 .7
junction with contaminated fluids having a tendencytoform 2 "7 [/
electrically insulating deposits. : LEE S
Field power supply cable C ‘ 0 35~
- 7 2
Length L Cross section Ag, minimum 5 15 - — \
0to 150 m / 5to 500 ﬁ 2x0.75 mm2 CU /2 XAWG 18 . 5 10 20 304050 100 150 200 300 500 1000 2000 5000
15010 300 m /500 to 1000 ft |2x1.50 mm2Cu/2xAWG 14 ' W %

{zmho/cm)

2.2.5 Connection diagrams | to VI

@ Selection table for connection diagrams, see page 16 _
® Connect hazardous-duty systems according to the diagrams given in the special “Ex” installation instructions.

The figures in brackets refer io the stranded drain wires for the shields, refer to sectional drawings of signal cables A and B in Sect. 2.2
Refer to Sect. 2.2.4 for cable types C, D and E. '

Product _ Primary head , Signal converter Connection diagram
temperature 'y o Meter size | IFCO80F | zD Signal cable
DN mm | inches A B

below 150°C | IFS 5000 2510 15 Yioto ¥ X - II

302°F , 25 10100 1 o4 X I 11
IFS 4000 10 10600 3% to 24 X 1 I1

above 150°C | IFS 5000 2510 15 Yioto ¥ X X — IV
302°F 25 10100 1 to4 X X 111 IV
. IFS 4000 10 to 600 % to24 X X I IV

upto 180°C M 900 10 to 300 % to12 X / v VI
356°F

16



I IFCO80F

II

IFC 080 F

N L PE AC N L PE AC
A ¢ + FE  DC, 24 Volt B c -+ FE DC,24Volt
N L FE AC,24 /42Volt N L FE AG,24/42Vokt
o o)
Bt Bl
@ v
B+ 5 B 5
1 Fe L FE
IFS 4000 IFS 5600 IFS4000  IFS 5000

III IFCO80F ' IV IFC 080 F

B

NL PE AC

c - + FE . DC,24 Volt
N L FE AC,24 /42Volt

N L PE
- + FE
N L FE

AC
DC, 24 Volt
AC, 24 /42 Volt

X[z @

c NL PE AC
- + FE DC, 24 Volt
N L FE AC,24 /42 Volt

D E D V E
L Lo
T
B |El g
-@—‘L FE @—l FE
IFS 4000 {IFS 5000 IFS 4000  IFS 5000
V IFCO80F VI IFC 080 F

B c N L PE
- + FE
N L FE

AC
DC, 24 Vot
(AC, 24 /42 Volt
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Abbreviation | Stands for Via FOENG. o see Sect .
EC Electronic totalizer - 5.8 ‘
EMC Electro-mechanical totalizer - 58
F Forward flow = 510
P Pulse output 3.3.1 et seq. 58
Pioow Pulses for Q = 100% flowrate or pulse value 342 + 343 58
Prnax Pulses at Q higher than 100% flow - 58
(max. 115% of P‘IOO%)
! Current output 332 5.7
lo% Current at Q = 0% flow 332 57
) Current at Q = 100% flow 3.32 57
linax Current at Q = over 100% flow 332 5.7
Qo 0% flowrate - 53 (5.7 + 5.8)
Quoo% Full-scale range, 100% flowrate V:311/R:31.2 53 6.7 +58)
Qrmax Max. flow, Q greater than 100%, - 53 6.7 +5.8)
corresponding 10 lyax and Pray
R Reverse flow - 5.10
SMU-I / SMU-P Low-flow cutoff for | + P 1:3.34 / P:346 59

2.3.2 Current output |

The current output is galvanically isolated from all input and output circuits but not from pulse output P. Therefore only one
grounded receiver instrument may be connected to either current output | or pulse output P.

All functions and operating data can be set, see Sect. 4 + 5.7

Factory-set data and functions are listed in the enclosed report on settmgs This can also be used to record. any changes
made 1o the operatlng parameters.

® Max. load at termlnals 5/6 for hoow (Fct. 3.3.2):
e foad = — Y (e.g. 0.7 kOhm for hoos = 20 mA)
' lioose [MA] = 100% .

18

Time constant |, adjustable between 0.2 and 3600 seconds (Fct. 3.3.3), see Sect. 5.7.

Low-flow cutoff SMU-I (Fct. 3.3.4) adjustable independently of SMU-P (pulse output). Cut-off “on” value between 1 and 19%
of Quoom, cut-off “off” value between 2 and 20% of Qioow, See Sect. 5.9.

Connection diagrams 1, 5, 6, 7,89+ 10, refer to Sect. 2.3.4.



2.3.3 Pulse output P

The pulse output is galvanically isolated from all input and output circuits but not from current output I. Therefore only one
grounded receiver instrument may be connected to either puise output P or current output 1.

All functions and operating data can be set, see Sect. 4 + 5.8.

Factory-set data and functions are listed in the enclosed report on settings. This can also be used to record any changes
made to the operating parameters.

Digital pulse division, interpulse period non-uniform, therefore if frequency meters connected allow for minimum counting
interval:

1000
Pioow [Hz]
Active pulse output for electromechanical totalizers EMC (terminals 4.1/4.2 or 4/4.1/4.2),10 to 36000000 pulses/hr (0.0028 to
10000 Hz), amplitude max. 30 V, selectable pulse widths and load rating, see below.

Passive pulse output, open collector for connection of active electronic totalizers EC or switchgear, input voltage 5to 30V, load
current max. 100 mA, R = 100 ohms; selectable pulse widths, see below.

Pulse width (Fct. 3.4.4) as a factor of frequency (pulse rate Fct. 3.4.2 + 3. 43) and maximum permissible load for active
output (ferm. 4.1/4.2 or 4/41/4.2), see also Sect. 5.8.

gate time, counter > , al least 0.4 second.

Pulse width ' Frequency f = Piggy ‘ Load rating_of active output
' . Load current .| Load
500 ms 0.0028 Hz - <f< ’ 1Hz < 150 mA > 160 Ohm
200 ms 0.0028 Hz <f< 2 Hz < 150 mA > 160 Ohm
100 ms 0.0028 Hz <i< 3 Hz < 150 mA > 160 Ohm
100 ms 3 Hz <f< 5Hz < 60 mA > 400 Ohm
- B0 ms ) 0.0028 Hz' <f< 5 Hz < 150 mA > 160 Ohm
50 ms 5Hz <f< 10 Hz < 60 mA > 400 Ohm
30 ms 0.0028 Hz <f< 6 Hz < 150 mA > 160 Ohm
30 'ms 6 Hz <f< 10 Hz < 80 mA > 300 Ohm
Pulse width* = ] 10 Hz <f< -10000 Hz < 25 mA > 1000 Ohm
2% Pioose

* Pulse width is independent of setting in Fct. 3.4.4.
Time constant P, adjustable to 0.2 second or same as current output | (Fet. 34.5 + 3.3.3)

Low-flow cutoff SMU-P (Fct. 3.4.6), adjustable independently of SMU-I (current output). Cut-off “on” value between 1and 19%
of Quoow, cut-off “off” value between 2 and 20% of Qigow, see Sect. 5.9.

Connection diagrams 2, 3, 4, 6, 7, 8 + 9, see Sect. 2.3.4.
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[ 2.3.4 Connection diagrams for outputs @ to

Output characteristics
Current output I  Diagrams 11 to 15 in Sect. 5.7
Pulse output P: - Diagrams P1to P4 in Sect. 5.8

R1 and R2 when electronic totalizers connected to term. 4/4.1/4.2, connection diagrams ® +

R1 =1 kOhm/1W-

R2 = needed only for totalizers with input voltages Uy < 30 Volt

Urax | 24 Volt 12 Volt

5 Volt

R2 3,9 kOhm 680 Ohm

180 Ohm

2V DC
Tox S'ﬁémA

Load: max. 24 V DC at
loge < 16 MA (set via
Fet. 3.32)

loos = U/R

U = rated voltage and
R = load resistance

Diagram: 14

/R relay: 24 VDC / F/R relay; max. 24 V DC

Rcon > 1 kOhm/
max. 25 mA
(e.g. Siemens refay D1)

Diagrams: 12 or P3

at lnax < 22 MA (set via
Fct. 3.3.2)

Imax = U/R

U = rated voltage and

R = resistance of

relay coil

(e.g. Siemens relay D1)

Diagrams: P2 or 13

F/R relay: max. 24 V DC
at Imax < 22 MA (set via
Fct. 3.3.2)

Imax = U/R

U = rated voltage and

R = resistance of

relay coil

(e.g. Siemens relay D1)
Ri + R2: see above

Diagrams: P2 or 13

F/R relay: max. 24 V DC
at Inax < 22 mMA (set via
Fct. 3.3.2)

lnax = U/R )

U = rated voltage and

R = resistance of

reiay coil

(e.g. Siemens relay D1)

Diagrams: P2 or 13

e.g. F:10 to 20 mA
R:10to O mA

Diagram: I5
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3. (Initial) Start-up

Check that the system has been correctly installed as
described in Sect. 1 and 2.

With separate systems, check before initial start-up that the
following details on the primary head nameplate agree
with the data specified in the report of settings for the signal
converter. If not, resetting will be necessary:

Order No., see instrument nameplates

Meter size (DN), Fct. 3.1.4, Sect. 5.3

Primary constant GKL, Fct. 3.1.5, Sect. 5.14

Flow direction, Fct 3.1.6, Sect. 54 + 5.16

Magnetic field frequency, Fct. 361, Sect. 514

® Itis recommended o carry out a zero check, iftheflowcan

be zeroed, as described in Sect. 7.2, before every start-up
and particularly where fluid products with Iow electncal
conductivity levels are concerned.

When powered, the signal converter operates in the
measuring mode. The Ident. No. of the signal converter
appears on the display for about 3 seconds. This is follo-
wed by display of the actual flowrate and/or the internal
count on a continuous or alternating basis (depends on
setting, see report on settings).

o1




Part B IFC 080 Signal converter

4. Operation of th gnal converter

The operating elements are accessible after removing the cover of the elec-
fronics section using the special wrench.

Caution: Do not damage the screw thread and the gasket, never allow dirtto
accumulate, and make sure they are well greased at all times.

® Display 1%t (top) line

® Display 27 (middle) line

® Display 34 (bottom) line: arrows (¥) to identify actual display

flowrate Actual flowrate

Totalizer + Totalizer (Forward flow)
- Totalizer (Reverse flow)
z Sum totalizer (+ and -)

@ Keys for operator control of the signal converter, refer to “setting diagram”
(on the right) and Sect. 4.2.3.

® Magnetic sensors (option) to set the converter by means of a handheld
bar magnet without opening the housing, refer to Sect. 6.4. Function of
sensors same as keys @.

® Compass field, signals actuation of a key.

[ 4.2.1 Description !

The operator control concept of the signal converter consists of 3 levels (hori-
zontal). Each menulevel is split up into 4 (or 3) columns (vertical), see Setting
Diagram on right. The menus are desrgned for the jobs 10 be carried out by
the various

ELEe_r argu_ps— (see below).

Thls Ievel is dlwded into 3 main menus. It is selected by pressing the B2 key
(and, if necessary, the 9-keystroke Entry Code 1 if YESis set under Fct. 3.5.2
ENTRY. CODE 1).

Fct 1.0 DPERATIDN
_____________________ 9

Thus menu contains only the most impoftant parameters and functions of
Menu 3 (INSTALL.) to allow rapid changes to'be made during the measu-
ring mode.

Fct 2.0 TEST

) Test menu for checking the signal converter (display, outputs, measuring
range).
Fct 3.0 INSTALL

All flow measurement- and flowmeter-specific parameters and functions
can be set in this menu.

Fct. 4.0 PARAM.ERROR

This levelis not selectable. After exiting from the “setting level”, the signal con-
verter checks new data for plausibility (inconsistency). If an error is estab-
lished, the signal converter indicates PARAM.-ERROR in Fct. 4.0. In this
menuy, all functions can be scanned and those changed thatare inconsistent.

1—Process management_'

This menu has 2 tasks (A + B) and is selected via Entry Code 2
( ). , :

A) Separate resetting of “+” and “-” totalizers, provided that resetling is.
enabled under Fct. 3.5.8 ENABL.RESET,input YES. Resetling -also affects
the sum totalizers!

B) Error scanning and acknowledgement (Quit)

Errors that have occurred since the lastacknowledgement are indicated in a
list. After elimination of the cause(s).and acknowledgement, these errors are
deleted from the list (see Sect. 4.4).
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{ - T Totalizer ][ Flowrate |

o = =

L

¢} [

Entry in A\
seiting level
with key
Y Ennyin
reset/quit level
with key
CodE 1
When this displayed,
set 9-keystroke
Entry Code 1
(see Fet. 3.5.2)
CodE 2

—m—

Entry
Code 2
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Notes on using the diagram n identifies a submenu
.......... dotted line: press select key af many times m identifies a function
as is necessary until either the n™ submenu or -]
the m™ function is displayed. For Fct. No., see —E—Ia;ggir?onﬁenu cf
Sect. 4.3 “Functions Table”. Functions Table
A typical example of setting the signal converter grey box in Sect. 4.3
is fllustrated in a diagram in Sect. 4.2.4. = submenu
The cursor (flashing part of display) is shown [ white box
in bold type." = functions and data
Function Data
“: column . column column

no .
Error Error o a
N E o CL. 4.n.m Data change
PARAM.CHECK 5 Feb 4.0 - PP using kes
2 PARAM.ERROR
- Fct. 4.n1
STORE YES
Data change
Fct. 3.0- < :ﬂ " using keys
S: U INSTALL: P Hi—
A 3
) - Fot. 3n.1 =
Function of keys same as in main menu 1.0 OPERATION, see below
Fot. 2.m . Data change.
] P § B Cusing keys
—p D HE—>
Fet. 21
Function of keys same as in main menu 1.0 OPERATION, see below
A
Fct. T.nm —H Daza ;{hange.
= using keys I
A :
Fot 1.n.1 4——5— Data change
u using keys
Fet. 1.7.m (&8 Dara change
= ) using keys
A
] “Fet 1.0 Fet. 1.7.4 [0 Data change
> N operation B FuLL SCALE Hg—»{ "% &
- » QuIT. N
. ‘ ’ ERROR. QUIT. QUIT. YES
] & Page through~ :
A Error list -
— < = < - TOTAL, |€ RESET YES
- + TOTAL. RESET NQO
ERAROR LIST displayed here )
if TOT.-RESET not enabled

(see Fet. 3.5.8)



R (4.2.3 Operation of the signal converter, function of keys

Terminate measuring mode

Actual v '
| display
Ry o ey

If this displayed, see next “box™: .
function of keys

158" place
(key)

9" place (key)

| If this appears on the display, set the 9-keystroke Entry Code 1 now.
. | Factory setting: BN EEE
CodE 1

VL AL AL 3 g e Each keystroke acknowledged by “#” in display:

AW W W IWW o

If this appears on the display, see next “box™
function of keys

CodE 1 If this displayed it means that a wrong Entry Code 1 was keyed in. Press [d] and []
[9 alpha characters] | keys and set the 9-keysiroke Entry Code 1 again (see above).

If you have forgotten Entry Code 1, the code can be decoded with the
aid of the 9 alpha characters. Please consult factory.

is the flashing part of the display. This can be a digit, a text, a unit or a sign.

cobe

B The cursor key shifts the cursor to a new (different) position in the display. For the menu columns
(see diagram in Sect. 4.2.2) this means: transfer to the next “right” column, i.e. from left to right, up to the data
column. Only in the data column can parameters be changed and functions initiated.

The select key changes the content (digit, text) of the flashing cursor. -
~ Digit: Increase value by “1”

. (With Fet.__ _, display next main or submenu or next function)
-~ Text/unit; Display (select) next text/unit from a list
) - Sign: . Change from "“+" to “-" or, with exponents, from “£+* to “E-", and vice versa.

The accept key (return key) is used for:
- acceptance of new parameters, )
- acknowledgement of displayed error messages in the reset/ackn. menu, and
- execution of displayed functions.
For the menu columns (see diagram in Sect. 4.2.2) this means: transfer to the next “left” column, i.e. from right
to left, up to the main menu column. Only from the main menu column is it possible to exit from the 3 levels and
return to the measuring mode. )

Impor- @ If numerical values are set that are outside the permissible input range, the display will flash after the

tant “Accept” key [d]has been pressed. ‘

1stline: permissible min. or max. value displayed
2nd line: MIN VALUE or MAX VALUE )
The incorrect numerical value is displayed again after pressing the 21 key; set correct numerical value.
® Time-out function: if the signal converter is in the setting level and if no keystrokes are made for approx.
15 minutes, the signal converter will automatically revert to the measuring mode without accepting any previously
changed data. i )

Press B 1-

4 times Press [ key (1-4 times) until following appeafs on the display

| = acceptance of new parameters

If the newly set parameters are not to be accepted or return to the setiing
level is desired, proceed as follows:

Press [1] FETHRE: , from here press 2] key to return to measuring

. mode (actual display) with the “old” parameters and
of functions.

, from here press il key 1o return to sefting level,
displayed: Friiiamoion >

= plausibility check, i.e. newly set parameters checked for plausibility

5SSl
Press = 4 (inconsistency). .
Actual No Error in plausibility-check.
display Return to measuring mode

Error(s) in parameter check; see foliowing display

Main menu 4.0 parameter error(s) displayed.

In this menu, all faulty functions can be scanned and corrected. The keys here have
the same function as in menus 1.0, 2.0 and 3.0, see:above: function of keys.
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4.2.4 Example for setting of the signal converter ' J

The following example shows how to change the pulse rate of the pulse output (function: Fct. 3.5.2 PULSE/TIME,
see Functions Table in Sect. 4.3). The cursor (flashing part of display) is shown here in bold type.

- “old” setting: 1 pulse per second (7.000E O PulSe/Sec)
- change to: -~ 1000 pulses per hour (1.0000E 3 PulSe/hr)

How to use the diagram

> E¥ Grey boxes and black keys describe the path taken for the above example

l:] B K [ White boxes and white keys identify paths taken to change data in the other main and submenus and/

or functions, see Functions Table in Sect 4.3. -
8 Main menu Submenu Function Data
e column column column column
Newly set data ) : ’

checked here
[ KROHNE IFC 080 ] Jor plausibility
with other data.
> ygg5 2 :
v 1 30 ) 1 Error . fot. 4.0 = e Any inconsistent functions shown here.
1 L _ PARAMERROR{ 17 Function of keys same as in example below.
N B AN
v
[+ - T Totalizer J[ Flowrate ]
H]l - <« §[B P
Press 4 4 times
d .
v
: Continue as below
Entry into : %
setting level with '
>R : ] . Fot. 341
. & « FUNCTION P
7y -
Ly
Fct. 34.6
CUTOFF OFF
A : X .
All functions : of submenu
Continue Fct. 340 | PULSOUTP, P
as below displayed in succession
when key
* pressed : repeatedly.
Fet. 3.1.0 i !
BASIS.PARAM. !
7y : X
4] ' 4
N Fet. 38,0
B USER DATA
’ ' )
. : ' Ly
Fot. 3.6.0 Function of
APPLICAT. keys same as
in example,
see
Sunction
Fet. 343
PULSE/TIME
4
Continue
as below
? Function of keys same as in
Fet. 1.0 example, see submenu
OPERATION '
Fet. 3.4.0 PULSOUTP. P
Y When this displayed
CodE 1 set 9-keystroke
TS Entry Code 1
(see Fct. 3.5.2)
" Function of keys same as in example;
see main -meny
Fet. 3.0 INSTALL.
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Fct. No.| Text

OPERATION

1.1.1 FULL SCALE

Description and settings

Main menu 1.0 Operation

Fuli-scale range for flowrate Q4ggs;,
see Fct. 311

1.1.2 REV.SCALE

Different range for reverse flow required?
See Fct. 312

ol

1.1.3 . | ZERO SET

1.2.1 DISP.FLOW

Zero calibration see Fct 3.1.3

Unit for flowrate display, see Fct. 3.2.1

1.2.2 | DISP. TOTAL

Function of totalizer display, see Fct. 3.2.2

1.2.3 CYCL.DISP.

TIMECONST.I

Cyclic display required? see Fct. 3.24

Time constant for current output
see Fct. 3.3.3

or

1.82 |LFCUTOFFI

1.4.1 PULSE/TIME

PULSE/VOL,

Low-fiow cutoff (SMU) for current

output | see Fct: 3.3

-
Pulses per unit time for 100% flowrate
or f .
Pulses per unit volume, see Fct. 3.4.3

1.4.2 LF.CUTOFF P

2.1 TEST DISP.

Low-flow cutoff (SMU) for pulse
output P, see Fct. 34.6

“Main menu 2.0 Test functions " :

Test of the display (Sect. 7.1.2)
Start with key (duration: approx. 15 sec.)

2.2 TEST |

Test of current output | (Sect. 7.1.3)
Safety interrogation: SURE NO
SURE YES
O0mA @ 10mA @20mA
®4mA @ 16mA @22mA

Select with “ key
Displayed valiie present directly at current
output.

JActual vatue again present

at output after pressing the key.

23 TESTP.

Test of pulse output P (Sect. 7.1.3)
Safety interrogation: SURE NO

' SURE YES
® 7THz @ 100Hz @ 10000 H:z
® 10 Hz ® 1000 Hz ’

Select with H key.

Displayed value present directly at pulse
output.

Actual value again present

at output after pressing the EI key.

2.4 TEST @

Test of full-scale range (Sect. 7.1.3)

Safely interrogation: SURE NO
SURE YES

® 110/ =100/~ 50/- 10 PCT.

® OPCT.

® + 10/ + 507/ +100 / +110 PCT.

... of set full-scale range (Qio09).

Select with I key. Displayed value present
directly at outputs | and P.

Actual value again present
at output after pressing th

key.

Full-scale range for flowrate Qqgq9;

Selection of unit and setting ranges

® 0.0054 EO-0.3053 E6 m3/h

® 0.0015 EQ-0.8482 E5 Liter/Sec

® 0.0234 EO-0.1344 E7 US Gal/min
(see Sect. 51,52 +53)

® user-defined unit, faciory-set is hLiter/hr
or US.MGal/DAY (hectoliters per hour or
US million gallons per day), can be
changed via Fct. 3.5.5 - 3.5.7 (Sect: 5.15).

After selecting_unit, call numerical

value with key, Ist digit flashes.
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Fct. No.

Text

Description and settings

3.1.2 | REV.SCALE

Different range for reverse flow required?
Set NO or YES.

If YES, the full-scale range for the reverse
flow must be set.

Selection of unit and setting_ranges
same as in Fct. 3.1.1.

Value not greater than that of Fct. 3.1.1}

3.1.3 ZERO SET

Zero calibration (Sect. 7.2)
Perform only at “0” flow and with
compl. filled measuring:tube.
1) Query: CALIB. NO or YES
2) if YES: calibration,
duration approx. 25 sec. with zero
displayed as' PERCENT of Qigos.-
3) Query: STORE NO or YES

3.1.4 METER SIZE

Table of meter sizes

Size from DN 2.5-600 mm,
equivalent to 7/10-24 inch.

Select from this table using Il key
(Sect: 5.3.).

3.1.5 GK VALUE

Primary head constant GKL
{see nameplate, primary head)
value: 0.510 74 .

3186 FLOW. DIR.

3.2.1 DISP.FLOW

Define direction of forward flow
Set according to direction of arrow
on primary head: + or —

Unit for fiowrate display
® m3/hr @ Liter/Sec @ US Gal/min
® user-defined unit, factory-set is Liter/hr
or US.MGal/DAY (liters per hour -
or US million gallons per day) can be
changed via Fct. 3.5.5 - 35.7
(Sect. 5.15).
® PERCENT
® NO DISPLAY

322

DISP.TOTAL

Function of totalizer dispiay
® NO DISPLAY (= totalizer switched on
but not displayed)

® TOTAL.OFF (= totalizer switched off)

® + TOTAL. (= forward flow totalizer)

® —~ TOTAL. (= reverse flow totalizer)

® +/— TOTAL. {forward and reverse
“flow totalizers, alternating)

® SUM TOTAL. (= sum of “+” and “-"
totalizers)

® ALL TOTAL. (=sum, “+” and “-"
totalizers, sequential)

323

UNIT TOTAL.

Unit for totalizer display
® m3 ® Liter ® US Gal
® user- defined unit, see Fct. 3.5.5 - 357

324 CYCL.DISP. |

Cyclic display required?
Setting: NO or YES

3.2.5 |ERROR MSG.

FUNCTION |

Which error messages {o be displayed?
{Sect. 4.4)
® NO MESSAGE
(= no display of error messages)
® ADC ERROR
(= ADC errors only)
® TOTAL.ERROR
(= only errors of internal totalizer)
® ALL ERROR
isplay all errors)

‘unction, current output |
® OFF (= switched off)
® F/RIND. P
(= F/R indication, for P)
® 1DIR
(= 1 flow direction)
® /< /0PCT
(= Forward and Reverse flow,
eg. in 0 - 20 mA range:
F=10-20mA R=10-0mA)
® 2 DIR.
(= forward/reverse flow,
F/R measuremenit)




34.1

FUNCTION P

Fct. No.}j Text Description and settings

3.3.2 RANGE | Range fur current output |
® FIXED 0-20 mA lmax =22 mA
® FIXED 4-20 mA  imax = 22 mA
@® VARIAB. (variable ranged)
lowe (Q=0%flow): 00-16 mA
loose (Q =100% flow): 04-20 mA
Inax  (Q > 100% flow): 04-22 mA
Note following_conditions:
hoos ~ logs = 4 MA
hoow < hmax
Dlsplay e.g. for 5-10 mA, max. 15 mA

05-1015 (top line)
. VARIAB.. mA (bottom line)

3.3.3 | TIMECONST. Time constant for current output |
Value: 0.2 to 3600 Sec

334 L.FCUTOFF | Low-flow cutoff (SMU) for current

output I required?
Setting: NO or YES.

if YES, setting_ranges:
“on”value: 071-19 PERCENT
“off” value: 02-20 PERCENT

Noie following_condition:
Cutoff “on” value “minus” cutoﬁ‘ “off”
value > 1%

Display, e.g. for range: on = 2%, off = 6%
02-06 (top ling)
PERCENT (bottom line)

Function of pulse output P
® OFF (= switched off)

® /R IND. I(= F/R indication, for f)
® 7 DIR. (=1 flow direction)
® 2 DIR. )

(= forward/reverse flow,

F/R measurement)

34.2°

UNIT P

Unit of pulse output P

® PULSE/TIME (= setting in pulses per
unit time)

® PULSE/VOL. (=
unit volume)

setting in pulses pér

34.3

343

PULSE/TIME

PULSE/VOL.

Puises per unit time for 100% flowrate
see Fci. 3.1.1

(appears only it PULSE/TIME

set under Fct. 3.4.2)

Setting_ranges

0.0028°E0-0.1000 E5 PulSe/Sec (=Hz)
0.1667 EO-0.6000 E6 PulSe/min
0.1000 E2-0.3600 E8 PulSe/hr

After selecting_unit,_call numerical

value with key, ist digit flashes.

Pulses per unit volume (flowrate) |
(appears only if PULSE/VOL. set under
Fct. 3.4.2)

Setting ranges

0.0001 EC-0.9998 ES Pul5/m3

0.0001 EO-0.99599 E6 PulS/Liter
0.0001 EO-0.3785 E7 PulS/US.Gal

(no input check but:

Qipo% X pulse value < 3.6 x 107 pulsesthr). .
After selecting_unit, call numerical

value with kel kev, 1st digit flashes.

34.4

PULSWIDTH

Pulse width for frequencies < 10 Hz
® 30 mSec ® 200 mSec

® 50mSec @ 500 mSec

® 700 mSec

345

TIMECONST.P

Time constant for puise output P

® 0.2 Sec !

® SAME AS | (= time constant for P same as
for {, see Fct. 3.3.3)

34.6

LF.CUTOFF P '

Low-flow cutoff (SMU) for pulse output P
required?
Setting: NO or YES

If YES, setting_ranges:
"on” value: 01-719 PERCENT.
“off” value: 02-20 PERCENT

Note following condition:
Cut-off “off” value “minus” cutoff “on”
value > 1%

Display, e.g. for range: on =
02-06 (top line)

2%, off = 6%

PERCENT (bottom line)

LANGUAGE

Description and settings

Language for display texts
® GB/USA (= English)

® D (= German)

® F (= French)

@ others pending

352

ENTRY CODE 1

Entry Code 1 for entry into setting
level required?

® NO = entry with &l key
® YES = entry with 9-keystroke code.
Setting of code under Fct. 3.5.3

353

CODE 1

Set Code 1 (9-keystroke combination)
@ factory setting:

> 1> 1> laldalal 4414

@ [f different code required:

press any 9-keystroke combination, and
then press the same keystroke

combination again.

Each keystroke acknowledged by “3¢.
WRONG CODE (= incorrect entry)

appears if 1st and 2nd entries are not equal

Press and i keys and repeat entries.
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LOCATION

Set tag name (measuring point NoJ),
max. 10digits. Required only for flowmeters
of “HHC” design (operator controf via
Hand-Held Communicator MIC 500,
connected 10 current output).

Factory setting: ALTOMETER

Characters assignable to each place:
A.Z/a.z/0.9 /-

(underscore character = blank character)

3.5.5

UNIT TEXT

Text for user-defined unit, Sect. 515
Factory_setting:

Liter/hr or US.MGal/DAY (= lsters

per hour or US mitlion galions per day)
Characters assignable to each place:
A.Z/a.z/0.9 /..

{underscore characier = blank character)
Fraction bar “/” in 7th place is unalterable.

3.5.6

FACT.QUANT.

“{ Factor Fy, = quantity per 1. m>.

Conversion factor for quantity (Fy),
Sect. 515

Factory _setting:

100000 E+3 (for liters) or

2.64172 E-4 (for US million galions)

Setting_range: 0.00007 E~-SGto
5.99939 E+9

3.5.7

FACT. TIME

| Conversion factor for time (Fy)

Sect. 515

Factory setting;:

3.60000°E+3 (for hour) or

8.64000 E+4 (for day)

Factor Fy in seconds

Setting range: 0.00001 E-9G to
9.99999 E+9

3.5.8

ENABL.RESET

FIELD FREG.

Enable totalizer reset
for the RESET / OLIT menu, see Sect. 5.6
Q : NO or YES

Magnetic field frequency, Sect. 5.14+8.2
® /6 @116 @ 1/32

NOISE

Noise rejection, Sect. 6.2
® NO NOISE
® NOISE

3.6.3

REF. SEL.

Selecting the reference voltage
Sect. 62
® AUTO.REF.

(= automatic reference)
® HIGH-FLOW

(= high flow range)
® MED.1-FLOW

(= 1st medium flow range)
® MED.2-FLOW

(= 2nd medium flow range)
® MED.3-FLOW

(= 3rd mediumn flow range)
® LOW-FLOW.

(= low flow range)
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Fct. No.
4.0.

Text
PARAM.ERROR

Description and séttings

Main menu 4.0
Parameter errors

METER SIZE

FULL SC’ALE

4.1.1 FULL SCALE Full-sclae range for flowrate Qwo%
see Fct. 3.1.1
4.1.2 Meter size,see Fct 31 4

Full-scale range Qoo

421
(forward flow) see Fet. 3.1.1
4.22 REV.SCALE Different full-scale range for

reverse flow requlred'? see Fct 312

FULL SCALE

4.3.7 PULSE/VDL Pulse value for flow unit,
see Fct. 3.4.3
432 Full-scale‘'range for flow Qqggq;

see Fct. 3.1.1

-
ux“%“a“"v"«“ w‘dn%

fan

4.4.1 PULSWIDTH Pulse width for frequencles < 10 Hz
see Fct. 3.44

4.4.2 PULSE/TIME Pulse rate for 100% flowrate
see Fct. 34.3

4.4.2 |PULSE/VOL. Pulse value for flow unit,

' see Fct. 34.3 -
4.4.3 FULL SCALE Full-scale range for

flow Qqgpy, SEE FCT, 311 .
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. : » e ]
g 4.4.1 List of errors (ERRORLIST) and how shown in display |

The following list gives all errors that can occur during process flow measurement.
R " .

Error messages Description of error Rectify instrument fault Error output in' measuring mode
displayed in : and/or R .| via display (Fct 3.2.5)
2nd (middle) line clear error message dependent on setting
CAL.DATA Calibration data lost or incorrect Return to factory for recalibration
EEPROM 1 -} Error in EEPROM 1, parameter error(s) Check all instrument parameters
. and correct if necessary
ROM Check-sum error in ROM Switch power off and on again.
RAM Check-sum error in RAM Switch power off anq on again.
TOTALIZER * | Counts lost or totalizer overfiow Cancel error in Reset/Quit menu,
Note: totalizer was reset ) . | see Sect. 443 - - yes yes
EEPROM 2 * | Error in EEPROM 2, totalizer Cancel error in Reset/Quit menu,
Note: totalizer deviation possible see Sect. 4.4.3. = = yes yes
Reset totalizer(s) if necessary.
LINE INT. * | Power failure Cancel error in Reset/Quit menu,
Note: no counting during power failure see Sect. 44.3 - - yes yes
Reseét totalizer(s) if necessary. i
RESET * | Power voltage fluctuation ’ : Cancel error in Reset/Quit menu, )
Note: totalizer deviation possible see Sect. 4.4.3 - - ©yes yes
. . . L Reset totalizer(s) if necessary.
CUROUTP. 1 * | Current output overranged Cancel error in Reset/Quit menu,
' see Sect. 4.4.3. Eliminate cause; - - = yes
if necessary check and correct
oo . instrument parameters.
PULSOUTP. P * | Puise output overranged Cancel error in Reset/Quit menu, .
see Sect. 4.4.3. Eliminate cause, - = ~ yes
if necessary check and correct
. . instrument parameters.
ADC * | Analog/digital converter " | Cancel error in Reset/Quit 3 menu _ yes _ ves
overranged or defective ‘see Sect. 44.3
* When errors are displayed during the measurmg mode and in the ERRORLIST in the Reset/Quit menu, “a numeral®

and “Err.” will appear in the st (top) line. The numeral gives the number of momentanly occurring errors that are displayed
alternately with the actual measured value.

Compass field
Number of errors that have occurred
Plain text for error message(s)

With bar:

“new” errors, not yet acknowledged

—(c) Without bar: see Sect. 4.4.3
“old”, acknowledged errors but cause not yet

eliminated

@E®

! 4.4.2 Error display during measuring (display) mode

In the setting level under Fct. 3.2.5 ERROR MSG. (error messages), it is possible 1o select whether and, if so, which errors are to be
dlsplayed during measurement (display mode). Depending on setting under Fct. 3.2.4 CYCL.DISP. (cyclic display), set YES or NG,

“measured value(s)” and “error message(s)” will either alternate automatically in the display or can be alternated manually by pres-
sing the Ekey. The errors will oontmue fo be dlsplayed until their cause has been eliminated. All displays, including measured

values, flash!

| 4.4.3 Error list in Reset/Quit menu

Allerrors are stored in the ERROR LIST in the Reset/Quit menu. The errors are retamed m this list until: 1 the cause of the error has

been eliminated, and 2 the error has been acknowledged. .
Errors that have been acknowledged, but whose cause has not been ehmmated are retalned in the Error List but are dlsp!ayed

without bar. This allows identification of “old” and *new” errors.
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5. Description of functions

Fct. 3.1.1 Full-scale range Q409 (Forward flow)
Fct. 3.1.2 Full-scale range Qqqqs, (Reverse flow)
Fct. 3.2.1 Units for flowrate display '

® m°/hr ® Liter/Sec ® US Gal/min

(Gal = gallons)

® 1 user-defined unit, refer to Fct. 3.5.5 t0 3.5.7, Sect. 5.15, for
flowrate, e.g. liters per day, hectoliters per hour, or for mass
flowrate where density is consistent and known, e.g. kg per
hour or tonnes per day. hLiter/hr (hectoliters per hour) or
US MG/DAY (US million gallons per day) for US version
are factory-set here.

® PERCENT (%), only for Fct. 3.2.1 {flow display).

Fct. 3.1.4 Meter size (diameter)
in mm (millimeters or inch (inches).

Fct. 3.2.3 Unit for totalizer display
m®, Liter, US Gal (Gal = gallons) and 1 user-defined unit, e.g.

d Liter (deciliters), see above. Factory-set: h Liter (hectoliters) -

or US MG (US million galions).

Fct. 3.4.2 Unit for pulse output P ,
Pulses/time: enter in pulses ger second, minute or hour.
Pulses/unit volume: PulS/m”, PulS/Liter, PulS/US Gal

® Display of actual flowrate
Max. 7-digit with floating decimal point.

@® Display of internal totalizers
Max. 7-digit with floating decimal point. Where count
values exceed 9999999, automatic changeover to
exponent notation, max. 8:999 E19 (= 9.999 x 10'9),

@® Display overflow
The display format is fixed by the parameters set in sub-
menu “3.2.0 DISPLAY”, The following display will appear
when a displayed value exceeds the limit:

~-Topline =Zz=z====
-~ Middle line Unit of measured variable

- Bottom line Marker V¥ identifies the measured variable
for which the selected display formatis no
longer adequate.

Necessary action: check data in submenu
’3.2.0 DISPLAY” and alter if necessary (e.g. select dif-
ferent unit)

- @ Setting numerical values
in exponent notation

Examples Exponent Setting
notation ;
0.0008. | 08 x10° 0.8000 E -3
05 05  x10° 05000 E O
0.1378 | 0.1378 x 10° 01378 E O
10000 01 x10° 01000 E 5
36 000000 036 x 108 0.3600 E 8
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Fct. 3.1.1 Full-scale range Qjqqq, (Forward flow)

Set full-scale range Qoo depending on meter size DN,
Fct. 313 (forward flow in the case of F/R measuring mode);
if different full-scale range required for reverse flow, see
Fct. 31.2.

@  Selection of unit and setting ranges:

- 0.0054t0 305300 mdhr

- 0001510 84 820.0 Liter/Sec

- 0.0234 to 1 344 000 US Gal/min

- user-defined unit, factory-set: hliter/hr

(hectoliters per hour) or US MG/DAY (US million gallons

per day), can be changed via Fct 355 to 3.5.7 (see
- Sect. 5.15).

Change of unit will cause automatic conversion of numeri-
cal value.

. @ lfthe numex;ical value is changed in Fct. 3.1.1, it is advisable

torecord the totalizer counts first and then reset the totaliz-
ers (see Sect. 5.6), otherwise an incorrect count will be dis-
played. '

Fct. 3.1.2 Separate range required for reverse flow?
Set "YES” if a separaie range is required for reverse flow
which is different from the forward flow range. If not required,

- set "NO”,

If “YES” set, also set the full-scale range for reverse flo
measurement. :

©® Selection of unit and setting ranges: see above, Fct. 31.1.

® The set value must be smaller than that set in Fct. 3.1,
otherwise an error will occur during the parameter check
(Fct. 4.2.0), see Sect. 4.4. This function has no effect on the
totalizers.

Fct. 3.1.4 Table of meter sizes
® Select from table by pressing Hl key..

Meter sizes from DN 2.5 — 600 mm corresponding to
/10 ~ 24 inch.

- @ lfthe numerical value in Fct. 3.1.4 is changed, it is advisable

to record the totalizers counts first and then reset the tota-
lizers (see Sect. 5.6), otherwise an incorrect count will be
displayed.

Special settings
@ For Fct. 311, 31.2 + 3.4.3, set the unit first and then the
numerical value.

@ Proceed as follows: select appropriate Function No. and
then press K key. The signal converter is now in the data
column. The “unit” in the 2nd (middle) line of the display
flashes. First select the unit by pressing the key. After
pressing the kd key, the left digit of the numerical value in
the top line of the display will flash (= cursor). Pressing
the kd key will increase the numerical value. Pressing the
key will shift the flashing digit {cursor) one place to the
right. '

- @ If the flashing digit (cursor) is in the last position (to the

right) and the kd key is pressed again, the unit in the 2nd
(middle) line of the display will flash again. '

@ Press il key to “back out” of the data column.



® The flow direction or, in the case of F/R operation, the
direction of the forward flow is determined for the full-scale
range Quoow (see Fct. 3.1.1) under Fat. 3.1.6.

® Two arrows on the pnmary head identify the possible flow
directions with “+”and “="

® Set “+”or “~*under Fat. 3.1.6 in accordance with the actual
direction of flow.

The foHowmg measured variables and functions can be
shown in the display. Four markers ¥ identify the active
display.

® Actual flowrate Q

® -+ iotalizer (in F/R mode,
forward totalizer)

@ - iotalizer (in F/R mode,
reverse totalizer)

® 2 totalizer (sum of
+ and - fotalizers)

If only one display is set;
the marker indicates the
active display continuously.
ff more than one display is
set, the display sequences
from one display to the
next every 6 seconds (see
Fct. 3.2.4), and the marker
indicates the active display.

Note: The signs for + and — totalizers identify forward and
reverse flow, resp., amd have nothing to do with definition of
the flow direction “+/~" (see Sect. 5.4, Fct. 3.1.6). For example,
assume forward flow according to the arrow on the primary
head is the “~” direction. Forward flow, however, is always
counted with the “+” totalizer.

Display overflow is shown as follows:
Top line:
Middle line:

Bottom line: Marker ¥ identifies the measured variable for
* which the selected display format is no longer
adequate.

Necessary action: check data in submenu “3.2.0 DISPLAY”
and alter if necessary (e.g. select different unit).

Display for flow Q = 100% (full-scale range) in F/R mode
and setting in PERCENT (Fct. 3.2.1)

The display always refers to the setting of the full-scale range
for forward flow (Fct, 3.1.1).

Unit of measured variable

Setting Disblay
QF 100% eguals QR 100%
(Fct. 311/312 = NO)
Qr 100% areater than Qg roon | aQ

: 9 . R 100% o
(Fol 31./312 = YES Fi100% R:g 02 x 100%

F: 100% R: 100%

Fct. 3.2.1 Unit for flowrate dlsplay
Selectable units: see Sect. 5.1.
If “NO DISPLAY" is set, the actual flowrate is not d|splayed.

Fct. 3.2.2 Function of totalizer display

NO DISPLAY Internal totalizer in operation
but no display

TOTAL. OFF Internal totalizer switched off
+ TOTAL. Forward flow totalizer only
=~ TOTAL. Reverse flow totalizer only
+/— TOTAL. Forward and reverse flow totalizers,

' alternating
SUM TOTAL. - Sum of + and - totalizers
ALL TOTAL: . Sum, + and - totalizers, in sequence

Fct. 3.2.3 Unit for totalizer values on display
Selectable units, refer to Sect. 5.1,

Fect. 3.24 C Cyclic display

Select whether measured value displays (and possibly error
messages, see Fct. 3.2.5) are to sequence automatlcany
approx. every 6 seconds (enter: YES) or manually by pressing
the Blkey (enter NO).

Fct. 3.2.5 Error messages
Select error messages for display (see Sect. 4.4).

NO MESSAGE No error messages
ADC ERROR  ADC conversion errors
TOT.ERROR Internal totalizer errors
ALL ERRCOR All errors

Error messages alternate with actual flow data, either automa-
tically or manually by pressing Edkey, see Fct. 3.2.4.

® The internal electronic totalizer counts the volume in .
‘mathematically determined volumetric units. These nume-
rical values are put into a non-volatile memory (EEPROM)
converted into the set physical units, and dlsplayed avery
0.3 second.

Counting is interrupted in the event of a power failure or
when the low-flow cutoff “on” value for P is activated. After
these conditions have been eliminated, counting con-
tinues with the values stored prior to the interruption.

® The counting: period without overflow is at least 1 year at
100% of flow (Qigow).

@ Set the time constant under Fct. 3.4.5:
0.2 Sec Time constant P = 0.2 second
SAME AS | Same time constant as used for
_current output | (see Fet. 3.3.3)

Resetting the totalizer (TOTAL.RESET)

® “+”and "—"totalizers can be separately reset in the Reset/
Quit menu if “YES” has been set under Fct 358
ENABL.RESET! Resetting also affects the sum totalizers!

Key ° |DISPLAY -

| CodE 2

TOTAL.RESET

+ TOTAL.

" {(poss.[])| — TOTAL. (poss. select)

RESET NO

RESET YES

+ TOTAL.
(if necessary, select ,~“ totalizer with [ key
and also reset: [3] [f] [«

TOTAL.RESET - :

Measuring mode with actual dlsplay

® The measuring mode is not interrupted.

® Before changing the numerical values in Fct. 311, 314and

315 (e.g. ifthe full-scale range is changed, see Fct. 3.1, or
it in the case of separate systems the primary head is
replaced, see Sect.-8.2), it is advisable to note down the -
totalizer counts first and then reset the totalizer, otherwise

- an incorrect count will be displayed. :
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Application | Setting ' ' Other functions Connection | Charac-
( via Fct. ... v which can be set via Fct. ... diagrams | teristic
I P SMU | for of
3.3.1 3.4.1 334 outputs outputs
| see Sect. see Sect.
| 234 573
J N
| 1 flow : -
‘ direction 1 DIR. any possible ©) 11
F/R operation )
F/R changeover | 2 DIR. F/R IND. I possible i ® 12
via P : , ' .
Direction F/RIND.P | 2 DIR no : 900, 13
indication for P ; v -
e.g. operation OFF any no ® 14
indicator , . _
: F/R operation ‘
i with 1 indicating | IIOPCT. |any possible . ‘ 15
i instrument ,
5.7.2 Other functions that can be set for | ' ) . j
Fct. 3.3.2 Ranges for current output |
Fixed ranges: 010 20 mA or 4 to 20 mA, in each case with 22 mA current limitation.
Variable ranges: Lower range value (lgs), full-scale range (hige,) and max. output current (lmax) are freely selectable, see

Function 3.3.2 "VARIAB. mA”.

‘Current for 0% flow (Iy;,)
Range from O0to 16 mA (e.g. 01 mA for an output range from 1 to 5 mA)

Current for 100% flow (lipq0,)
Range from 04 to. 20 mA {(e.g. 5 mA for an output. range from 110 5 mA). This value must be at least
4 mA greater than lgy, see above.

- Maximum output current I,
Range from 04 1o 22 mA (e.g. 06 mA at an output range from 1to 5 mA, prevents damage to
connected 5-mA instruments). This value must be greater than or equal 10 lgow, S€€ above:

Fct. 3.3.3 Time constant for |
Range freely selectable between 0.2 and 3600 seconds.

Fct. 3.3.4 Low-flow cutoff
Refer to Sect. 5.9.
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L‘S.7.3 Characteristics of current output |

@ _

1 flow direction

Qs

T Iman

T hoots

low

Of

%

T L
100 Max 9

e.g. operation indicator

lo%

Qs

O

% Max 100

00 Max %

(2)

F/R operation

F/R changeover via P

1

Oq .ﬂr
T —
% Max 100 100 Max %
P
24 Vgt
0 Volt
Oy Cr
-y —
% Max 100 0 100 Max %

O,

F/R operation

with 1 indicating instrument

T
100 Max "%

(®)

Direction indication for P

Imax

Qg

% Max 100

—
100 Max 94

% Max: 100

\—
100 Max o
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Application P Setting Other functions Connection | Charac-
via Fct. ... S which can be set via Fct. ... diagrams | teristik
P I ' SMU P - | for of
34.1 3.3.1 346 outputs outputs
see Sect. see Sect.
234 583
1 flow .
direction 1DIR. any possible @E® P1
F/R operation ‘
‘F/R changeover | 2 DIR. F/RIND. P possible P2
via | ) o
Direction E/RIND.I | 2 DIR. no ® P3
indication for |
Switched off .
(& OHz/0 V) OFF any no P4

I 5.8.2 Other functions that can be set for P

Fct. 3.4.2 Unit for pulse output
PULSE/TIME  Setling in puises per unit time (see Fct. 3.4.3)
PULSE/VOL.  Setting in pulses per unit volume (see Fct. 34.3)

Example of PULSE/TIME

Full-scale range: 1000 liters per second (set via Fot._3.1‘1)
Pulse rate 1000 pulses per second (set via Fct. 3.4.3)
Pulse value: 1 pulse per liter

Changeover of full-scale range: 2000 liters per second (changed via Fct. 3.1.1)
Pulse rate: unchanged (see above); 1000 pulses per second
Pulse value now: 1 pulse per 2 liters

Example of PULSE/VOL.

Full-scale range: 1000 liters per second (set via Fot 31 1

Pulse value: 1 pulse per liter (set via Fct. 3.4.3) :

at 1000 liters per second: 1000 puises per second < 1 pulse per Iiter 7
Changeover of full-scale range: 2000 liters per second (changed via Fct. 311)
Pulse value: unchanged (see above), 1 pulse per liter

at 2000 liters per second: 2000 pulses per second 2 1 pulk se per liter as before

Fct. 3.4.3 Pulses per unit time for 100% flow (Pyops,) (pulse rate)

(appears only if “PULSE/TIME” set in Fct. 3.4.2)

Setting ranges: 0.0028 EO-0.1000 E5 PulSe/Sec (= Hz)
0.1667 EO-0.6000 E6E PulSe/min
0.1000 E2-0.3600 E8 PulSe/hr

Fct, 3.4.3 Pulses per unit volume (pulse value)
(appears only if “PULSE/VOL.” set in Fct. 3.4.2)
Setting ranges: . 0.0001 EO-0.89899 ES PulS/m3
' 0.0001 EO-0.9999 EB PulS/Liter
0.0001 EO—-0.3785 E7 Puls/US.Gal
Entry is not checked but:
Qoo “times” pulse value must be less than/equal to 36000000 pulses/hr (equivalent to 10 kHz).

Frequency or pulses/unit time at pulse output for flow Q = 100% (full-scale range) for F/R operation and setting in

PULSE/TIME (Fet. 3.4.2 + 3.4.3)

The frequency or pulses/unit time at the output always refer to the setting of the full-scale range for the forward range P;oge

(Fct. 3.4.3).
Setting Frequency or pulses per unit time
QF 100% equals QR 100% (Fet. 8311 /Fct. 312 = NO) . F: P100% R: P100%
Qe 1009 Greater than Qg soon (FCt 3.1.1/Fct. 31.2=YES) | F: Py R: S%% X Proos
: F 100%
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Fct. 3.4.4 Pulse width
Five-pulse widths are selectable for frequencies less than or equal to 10 Hz: 30 / 50 /100 7/ 200 7/ 500 m Sec.

(Note output load and frequency ranges, see Table in Sect. 2.3.3)

Fixed pulse widths are prov;ded for frequencies above 10 Hz (see Sect. 2.3.3), regardless of the pulse width (see above) that has
been set. '

Fet. 3.4.5 Time cOnstant for P
0.2 Sec. Time constant = 0.2 second (best for counting and/or batching processes)
SAME AS | Same time constant as for current output |, see Fct. 3.3.3

- (practical if pulse output P used for instantaneous-value measurements)

Fct. 3.4.6 Low-flow cutoff SMU
refer to Sect. 5.9.

[ 5.8.3 Characteristics of pulse output P ' 7
1 flow direction F/R operation
F/R changeover via |
P : P
Pmax T Pmax T 15%
T Progss
O ' (™) P=0Hz Q¢
% "0 100 Max % % Max 100 100 Max %
f
Imax
g
0 R
7 % Mex 100 00 Max %
Direction indication for | Switched off
P 4
24 Volt
0 Voit . 0 Voit
Qg 0 - Qg [

% Mex 100 0 100 Max % L % Max 100 0 100 Max %

QO P=0H Q
r—— 1 L —
% Mak 100 ] 00 Max %
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@® To avoid erroneous measurements at low flowrates, the
SMU switches off the current and pulses outputs (1+ P).
I goes to 0/4 mA or loy (Fct. 3.3.2) and P 1o 0 Hz

@ If “NO”is set under functions 3.3.4 + 3.4.6, fixed cutoff “on”
and cutoff “off" values of 0.1 and 0.25% (resp.) of Qigos (full-
scale range, see Fct. 3.1.1) act on outputs |+ P.

® I "YES” is set under functions 3.3.4 + 3.4.6, the cutoff “on”
and “off” values for |+ P are separately adjustable in the
ranges specified below.

Cutoff “on” value for SMU-I

Range: 0710 19 PERCENT of Qioy

The low-flow cutoff drives the current output to 0/4 mA or
lose When the flow decreases to the cutoff “on” value (see
Fct. 3.3.2).

Cutoff “off” value for SMU-I

Range: 02 to 20 PERCENT of Qipg

This value must be greater than the cutoff “on” value |. When
the flow returns to the cutoff “off” value, the output returns to
normal. -

Cutoff “on” value for SMU-P

Range: 07110 19 PERCENT of Q-|oo%

The low-flow cutoff drives the pulse output to 0 Hz when the
flow decreases to the cutoff “on” value.

Cutoff “off” value for SMU-P

Range: 02 to 20 PERCENT of Qv

This value must be greater than the cutoff “on” value P. When
the flow returns to the cutoff “off’” value, the output returns to
normal.

|

For electrical connection, characteristics and setting of out-
puts, refer 1o Sect. 2.3, 5.7 + 5.8.

Fct. 3.1.6 Define direction of forward (normal) flow
(+ or-)
For F/R operation, set the direction of the forward flow with “+*

or “="in accordance with the arrows marked “+” and “~" on
the primary head.

Fct. 3.1.1 Full-scale range for flowrate Q4qqq,
Set the full-scale range. For unit and range refer to Sect.
51+ 5.3

Fct. 3.1.2 Separate range required for reverse flow?
Set "YES”onlyifthe range required for reverse flow is different
from the range for the normal (forward) flow. If not, set
“NO”,

If "YES”set, setthe full-scale range for the reverse flow. For unit
and range refer to Sect. 51 + 5.3. This value must not be
greater than that of Fct. 3.1.1, otherwise an error will occur
during the parameter check (Fct. 4.2.0), see Sect. 4.3.

Note: Fct. 3.1.2 acts only on the current output!
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A choice of languages for the display texte. is offered in
Fet. 3.5.1:

® GB/US English
® D German

- @ F French

other languages pending

® Set NO or YES in Fct. 3.5.2.

® f “NO” set, all that needs to be done is to press the ka key
to get info the setting level.

® |f "YES” set, press the hd key and subsequently a 9-key-
stroke combination to get to the setting level.

@ Factory-set Entry Code 1
=

@ Changing Entry Code 1
Select Fet. 3.5.2 ENTRY.CODE 1: set YES.
Select Fct. 3.5.3 CODE 1.
Press Ed key, displayed: Code 71 __ _ _ _ _ -
Press any 9- keystroke combination; each keystroke
acknowledged by “7¢”. Then press the same keystroke
combination again. WF?ONG CODE (= incorrect entry)
appears if 1st and 2nd entries are not equal. :
Press Bl and B2 keys and repeat entries.

® A max. 10-figure tag name can be set under Fct. 3.5.4
(e.g. TQ1 53 21 ).

® Onlyrequired for smart flowmeters (HHC design): operator
control via MIC 500 Hand-Held Communicator (remote
control). Refer to special operating instructions for electri-
cal connection o current ouiput | and operation of the
MIC 500.

® Characters assignable to each of the 10 places: -
alpha characters A-Z / a-z
numbers 0-3 or
blank character (= underscore character)

® Factory setting: Altometer

Fct. 3.1.5 GK value (GKL)
The primary constant GKL is factory-set.

Range: 0.5 1o 74, dependent on primary head, refer to mstru-_
ment nameplate.

Fct. 3.6.1 Field frequency
The magnetic field frequency is factory-set to 1/6, 1/16 or
1/32 of the power frequency, refer to signal converter

~ nameplate.

Data of Fct. 3.1.5 and 3.6.1 must not be changed! ‘
Exception: when a primary head pertaining to a separate
system is replaced, refer to Sect. 8.2.



An arbitrary volumetric flow unit or, if density of the fluid pro-
duct is consistent and known, a unit of mass (weight) can be
setinfunctions 3.5.5103.5.7. The unit“A Liter/hr” (hecto-liters
per hour) is factory-set unless another special unit is specified.
US-version: “US MGal/DAY” (US million gallons per day).

Fct. 3.5.5 Text for user-defined unit

Volumetric (or mass) unit per unit time

Text for volume (mass): 6 characters (places)

Text for time: 3 characters (places)

The fraction bar “/” in the 7th place has a fixed position.
Alpha characters A-Z-and a-z, numbers 0-9, symbols +
and — or blank character (= underscore) are selectable for
every place.

@ Pressing the B key will sequence the alpha characters
and numbers in the order given above,

The E4 key shifts the cursor 1 place to the right.

Text examples are given in the following Tables in brackets

(ond.).

Fet. 3.5.6 Conversion factor Quantity F,
Set the factor Fyy = quantity per 1 m®.

Volumetric unit Factor Fy Setting

Cubic meters (m 3) ] 1.0 1.00000E O
Liters (Liter) 1000 1.00000E 3
Hecto-liter (h Liter) . 10 1.00000E 1
Deci-liter (d Liter) 10000 {-1.00000E 4
Centi-liter (¢ Liter) . 100000 1.00000E 5
Milli-liter (m Liter)- - 1000 000 1.00000E B
US galions (US Gal) 264172 264172 E 2
US million gallons ;

(US MGal) 0.000264172 2.64172 E— 4
‘{ggegz',)ga”‘m 219.969 2.19969E 2
Imperial mega-gatlons - )
(GB MGal) 0.000219969 2. 18868 E—- 4
Cubic feet (Foot 3) 35.3146 353146 E 1
Cubic inches {inch 3) 61024.0 6. 10240 E 4
US barrels liquid 8.38364 8.38364F O
US fluid ounces 338135 . 3.38135E 4
Fct. 3.5.7 Conversion factor Time F;

Set the factor Fy in seconds.

Time unit F:::g;:;] Setting

Second (Seg) 1 1.00000E O
Minute (min) 60 6.00000E 1
Hour (hr) 3600 3.60000E . 3
Day (DAY) 86400 8.64000E 4
;(233’6(5” 'Z)aﬁ) 31536000 3.15360E 7

Examples of volume per unit time

Desired

Volumetric
unit
in Fet. 35.5

Factor Fy
(see Table)

Setting in

- Fet. 3.5.6

Time unit- -

in Fct. 355
Factor F¢

_ (see Table)

Setting in
Fet. 3.5.7

Examples of mass per unit time

Product density ¢ = 1.2 g/cm® = 1200 kg/m® =

Hecto-liters
per year

h Liter

10

1.00000 E 1

YR

31536000
(seconds)

3.15360 E7

Deci-liters
per hour

d Liter

10000

1.00000 E 4

hr

3600
(seconds)

3.60000 E 3

= constant

Mass of 1 m® product = 1200 kg = 2646 pounds

Desired
unit:

Mass unit
in Fct. 3.5.5

Factor Fy

(see Table) .

Setting in
Fct. 355

Time unit

“in Fct. 355
* Factor Fr

(see Tab!e)
Setting in
Fct. 35.7

Kilograms
per minute

. kg
1200

1.20000 E 3

“min

60

6.00000 E 1

Pounds
per hour

to

2646

2.64600E 3
hr
3600

3.60000 E 3

To facilitate easy and rapid initial start-up, current output and
pulse output are set to process flow measurement in “2 flow
directions” (Fct. 3.3.1 + 3.4.1) so that the instantaneous flowrate
is displayed and the volume flow counted independent of the
flow direction (“+” or “~”, Fct. 3.1. 6). Measured values may pos-.
sibly be displayed with a =" sign.

This factory setting may possibly lead to measuring errors,
particularly in the case of volume flow counting:

For example, if pumps are switched off and a “backflow”
occurs which is not within the range of the low-flow cutoff
(EMU-, Fet. 3.3.4 and SMU-P, Fet. 3.4.6, see also Sect. 5.9), or if
separate displays and counts are required for both flow direc-
tions.

To avoid faulty measurements, therefore, it may be necessary
to change the factory setting of some or all of the followmg

funonons

~ flow dlrecnon Fct. 31 6 (Sect. 5.4)
~ . cufrent output Fct. 3.31 (Sect. 5.7 + 510)

.~ pulse output, Fot. 341 (Sect. 58 + 5.10)
-~ low-flow cutoff, Fct. 3.3.4 and 3.4.6 (Sect. 5.9)

- display, Fct. 321 and 322 (Sect. 5.5 + 5.6).
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Part C

“..Special applications

Special applications, functional checks and service

FM .1 European standards ‘ J

~ ALTOFLUX IFM 4080 K-Ex, IFM 5080 K-Ex, IFM 4080 F-Ex ,
IFM 5080 F-Ex and K 480 S-Ex electromagnetic flowmeters

are certified to European standard as electrical appliances

suitable for use in hazardous areas.

Allocation of temperature class to temperature of the fluid,
meter size and material of the measuring tube liner is specified
in the test certificate.

Test certificate, certificate of conformity and wiring
instructions are attached to the Installation and Opera-
ting Instructions (applies only to hazardous-duty equip-
ment).

| 6.1.2 American standards l

The FM approvals for ALTOFLUX IFM 4080 K-Ex, IFM 5080
" K-Ex, IFM 4080 F-Ex and IFM 5080 F-Ex for Division 2 and 1are
pending.

The signal converter is equipped with an internal automatic
reference unit which ensures optimum adjustmentto the input
signal from the primary head during changing flowrates.

In the case of rapidly changing flowrates, e.g. batching pro-
cesses and where operation with reciprocating pumps is
involved, it may be necessary to influence or cut out this auto-
matic unit via Fct. 3.6.2 and 3.6.3.

With Fct. 3.6.2, the response time of the automatic unit is de-
creased by up to 30%.

The autornatic unit is switched off via Fct. 3.6.3. However, this

reduces the measuring accuracy of the signal converter.

Since there are no hard and fast rules for applying Fct. 3.6.2
and 3.6.3, it is advisable to determine the optimum setting as
follows.

'® Set Function 3.2.5 (ERROR MSG)
to “ADC ERROR".

@® Start the flow.

® The optimum setting for the signal converter is found when
the "ADC ERRUR" message is no longer displayed.

@ I “ADC ERROR” does show, reset the signal converter in
the following order until the error message is no longer dis-
played.

I Fet, 4.09

Order _ Fct. 4.08

1st NOISE AUTO. REF.
2nd NO NOISE HIGH FLOW
3rd NO NOISE MED.1-FLOW
4th NO NOISE MED.2—-FLOW
5th v NO NOISE MED.3—FLOW
6th NO NOISE LOW FLOW

® Subseqguently, reset Fet. 3.2.5 according to its original
application. ' ‘

@ i the above procedure does not lead to the desnred effect,.
please consult factory ,
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Output values can be stabilized to values as for “zero” flow to
prevent random output signals when the measuring tube is
- empty or when the electrodes are not wetted in the event the
measuring tube is partially full.

This means:

Totalizer display — does not accumulate random
counts

Current output  —»  value of lps (see Fct. 3.3.2)
Pulse output " ——» 0V (=no pulses)

Preconditions

@ Electrical conductlvxty of fluid > 200 uS/cm (umho/cm)
[> 500 uS/cm (umho/cmy) in conjunction with IFM 5080 K
and IFS 5000, DN < 15 or < /5"

@ For separate systems max: signal cable length 50'm
(165 ), for cable type DS or BTS.

Changes on input amplifier PCB
(see components drawing, Sect. 9.2)

@ Insert two resistors Ry and Rye = 10 Mohms
@ nsert soldering jumper “.L”. .

Additional change to setting
Set low-flow cutoff. (SMU) for current output | and pulse
output P as follows (minimum values):

Fct. 3.3.4 for | and Fct. 3.4.6 for P
Set low-flow cutoff for | and P to YES.
Range: 01-02 PERCENT

@ The signal converter can optionally be equipped with
~ magnetic sensors, see Sect. 4.1, ltem 5, standard for all
“smart” and “Ex” versions of the signal converter.

@ This allows setting of the signal converter by means of a
*.hand-held bar magnet. Function of sensors without remo-
ving the front cover is the same as the corresponding keys.
Sensor response is acknowledged by compass field in the

1st line of the display. :

@ Hold the bar magnet by the black rubber cap. Apply blue
end of the magnet (north pole) to the glass pane abovethe
magnetic sensors.
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Notes on using the diagram . - n
dotted line: press select key k& as many times T m
as is necessary until either the n' submenu or
the m" function is displayed. For Fct. No., see
“Functions Table”: .

The cursor {flashing part of display) is shown -
in bold type.

Main menu .
column .

identifies a submenu
identifies a function

black box

= main menu - cof

grey box Functions Table
= submenu -

white box

= functions and data

Function Data
column column

/ |__KROHNE
- (g no
‘ »®. ® L: o -|. Error Error
v Fet: 4.n.m Data change
1 1 PARAM.CHECK Fer. 4.0 £ P HE» wsing keys
@ [ A ) PARAM.ERROR i le—P o
y - X Fot. 4.0.1
v ® -
+ - £ Totalizer J{ Flowrate
L_"“‘“J STORE.YES
Gl —- )
D Fot. 3
ct. 3.nm Data. ch
Pl Ui kes
é p > S
- Entry in A4 ) Fet. 301
setting level = Function of keys same as in main menu 1.0 OPERATION, see below
with I key
L
Y Eupyin -
reset/quit level ! Fet. 2"’ Data change
with key using keys
4 " Fos 27 | o
Function of keys same as in main menu 1.0 OPERATION, see below
A
Data ch
Fot. 1.nm E-E_E-‘";"; d g:rg
’ )
- Data cl
Fet. 1”1@;”:7";?&:
1,1 Data change.
Fot 1.0m Eﬂumim
4
e ] —<——I0 T ot 194 Data change
bt etend > - g OPERATION - S FULL SCALE wing ks I3 K3
When this displayed, -

set 9-keystroke
Entry Code 1
(see Fer, 3.5.2)

Codf 2

Entry
Code 2

BUIT. NO

ERAOR. QUIT. QuiT, YES
Page through

Error list

SRS R —

- TOTAL, RESET YES
ﬂ;l + TOTAL. [‘Ejﬁnsssmo

ERROR LIST displayed here

if TOT. RESET not enabled

{see Fe1. 3.5.8)



“Table of settable "fundtions ‘.

The Sect. Nos. referred to in these Condensed Instructions will
be found in the Installation and Operating Instructions.

Fct. Mo.| Text
OPERATION

FULL SCALE

Description and settings
Main menu 1.0 Operation

Full-scale range for flowrate Qqqqq,

1.1.7
see Fct. 3.1.1

1.1.2 REV.SCALE Different range for reverse flow required?
See Fct. 31.2 )

1.1.8 ZERD SET Zero calibration see Fct. 31.3

TIMECONST.I

1.2.1 DISPFLOW . Unit for flowrate display, see Fct. 3.2.1
1.2.2 DISP. TOTAL . Function of totalizer display, see Fct. 3.2.2
CYCL.DISP. Cyclic display required? see Fct. 3.2.4

Time constant for current output I, -
see Fct. 3.3.3

LF.CUTOFF |

Low-fiow cutoff (SMU) for current
ut | see Fct. 3.34

TEST -
21  |TEST DISP.

1.4.1 PULSE/TIME Pulses per unit time for 100% flowrate
or or
PULSE/VOL. Pulses per unit volume, see Fct. 3.4.3
1.4.2 L.F.CUTOFF F Low-flow cutoff (SMU) for puise

output P, see Fct. 34.6

Main menu 2.0 Test functions

Test of the display (Sect. 7.1.2.)

Start with key (duration: approx. 15 sec.)

22 TEST |

Test of current output | (Sect. 7.1.3)
Safety interrogation: SURE NO

. SURE YES
®0mA @ 10mA @ 20mA
®4mA @ 16mA @22 mA

Select with I.I key

Displayed value present direcily at current
output.

Actual value again present

at output afier pressing the key.

23 TESTP

Test of pulse output P (Sect. 7.1.3)
Safety interrogation: SURE NO

SURE YES
® 7Hz ® 100Hz © 10000 Hz
® 10Hz @ 1000 Hz .

Select with key.

Displayed value present directly at pulse
output.

Actual value again present

at output after pressing the key.

24 TEST @

FULL SCALE

Test of full-scale range (Sect. 7.1.3)

Safety interrogation: SURE NO
SURE YES

® 110 /~100 /- 50/~ 10 PCT.

® O PCT

® + 10/ + 50/ +100/ +110 PCT.

... of set full-scale range (Qigges)-

Select with “ key. Displayed value present
directly at outputs | and P.

Actual value again present
at output after pressing the ﬂ key.

Installiation

Full-scale range for flowrate Qig09,

Selection of unit and sétting: ranges

® 0.0054 FO-0.3053 E6 m3/h

® 0.0015 EO-0.8482 E5 Liter/Sec

® 0.0234 E0-0.1344 E7 US Gal/min
(see Sect. 51, 52 +5.3)

® user-defined unit, factory-set is hLiter/hr
or .US.MGal/DAY (hectoliters per hour or
US million gallons per day), can be
changed via Fct. 3.5.5 — 3.5.7 (Sect. 5.15).

After selecting_unit,_call numerical

value with B kev, Ist digit fiashes.

Fct. No.

Text

Description and setiings

312

REV.SCALE

Different range for reverse flow required?
Set NOor YES.

If YES, the full-scale range for the reverse
flow must be set.

Selection of unit and setting_ranges
same as in Fct. 3.1.1.

Value not greater than that of Fct. 3.1.1!

ZERO SET

Zero calibration (Sect. 7.2)

Perform only at “0” flow-and with

compl. filled measuring_tube.

1) Query: CALIB. NO or YES

2) If YES: calibration,

" duration approx. 25 sec. with zero
displayed as PERCENT of Qigges

3) Query: STORE NO or YES

METER SIZE

Table of meter sizes

Size from DN 2.5-600 mm,
equivalent to 7/10-24 inch.

Select from this table using H key
(Sect. 5.3).

GK VALUE

|value: 0.51t0 74

Primary head constant GKL
(see nameplate, primary head)

316

321

FLOW., DIR.

DISP.FLOW

Define direction of forward flow
Set according to direction of arrow
on primary head: +.or —

Unit for flowrate display
® m3/hr @ Liter/Sec @ US Gal/min
@ user-defined unit, factory-set is Liter/hr
or US.MGail/DAY (liters per hour
or US million galions per'day) can be
changed via Fet. 365 - 357
{Sect. 5.15).
® PERCENT
® NO DISPLAY

3.22

DISP.TOTAL

Function. of totalizer display .

® NO DISPLAY (= totalizer switched on
but not displayed)

©® TOTAL.OFF (= totalizer switched off)

® + TOTAL. (= forward flow totalizer)

® — TOTAL. (= reverse flow totalizer)

® +/— TOTAL. (forward and reverse
flow totalizers, alternating)

® SUM TOTAL. (=sum of “+" and “-"
totalizers)

® ALL TOTAL. {(=sum, “+” and “~”
totalizers, sequential)

323

UNIT TOTAL.

Unit for totalizer display
o m3 ® Liter ® US Gal
® user- defined unit, see Fct. 355 - 35.7

324

CYCL.DISP. ~

Cyeclic display required?
Setiing: NO or YES

325

ERROR MSG.

Which error messages to be dispiayed?
(Sect. 4.4) :
® NO MESSAGE
{= no display of error messages)
® ADC ERROR
(= ADC errors only)
® TOTAL.ERROR .
(= only errors of internal totalizer)
® ALL ERROR
(= display all errors)

Function, current output
@ OFF (= switched off)
® F/RIND. P )

(= F/R indication, for P)
® 7 DIR. )

(=1 flow direction)
®/</OPCT

_(= Forward and Reverse flow,

e.g. in 0= 20 mA range:

F=10-20 mA R=10- 0 mA)
® 2 DIR.
(= forward/reverse flow,
F/R meéasurement)




3.4.1

Fct. No.| Text Description and settihgs

3.3.2 RANGE| Range fur current output |
® FIXED O-20 mA  |pax = 22 mA
® FIXED 4-20 mA  lpay = 22 mA
® VARIAB. (variable ranged)
o (Q=0%flow): 00-716 mA
hoow (Q =100% flow):. 04-20 mA
Imax {Q > 100% flow): 04-22 mA
Note following_conditions:
hoows = low > 4 MA
FIOO% < 'max
Display: e.g. for 5-10 mA,_max. 15 mA

05-1015 (top line)

VARIAB. mA (bottom line)

333 TIMECONST.I Time constant for current output |
Value: 0.2 10 3600 Sec

354 L.ECUTOFF ! Low-flow cutoff (SMU) for current

FUNCTION P

output I required?
Setting: NO or YES.

It YES, setting_ranges:
“on” value: O7-19 PERCENT
“off” value: 02-20 PERCENT

Note following_condition:
Cutoff “on” value “minus” cutoff “off”
value > 1%

Display, e.g. for range: on = 2%, off = 6%
02-06 (top line)
PERCENT . (bottom line}

Function of pulse output P
® OFF (= switched off) )
® £/R IND. I (= F/R indication, for })
® 7 DIR. (=1 fiow direction)
® 2 DIR.
(= forward/reverse flow,
F/R measurement)

3.4.2

UNIT P

Unit of pulse output P

® PULSE/TIME (= setting in pulses per
unit time)

® PULSE/VOL. (= setting in pulses per
unit volume)

3.4.3

343

PULSE/TIME

PULSE/VOL.

Pulses per unit time for 100% flowrate
see Fct. 3:1.1

{appears only if PULSE/TIME

set under Fct. 3.4.2)

Setting ranges

0.0028 EO-0.1000 E5 PulSe/Sec (=Hz)
0.1667 EO-0.6000 EB PulSe/min
0.7000 E2-0.3600 E8 PulSe/hr

After selecting_unit, call numerical

value with key, 1st digit flashes.

Puises per unit volume (fowrate) |
{appears only if PULSE/VOL. set under
Fct. 3.4.2)

Setting_ranges

0.0001 E0-0.9999 ES9 PulS/m3
0.0001 E0-0.9998 EE PulS/Liter
0.0001 EO-0.3785 E7 PulS/US.Gal

(no input check but:

Qigow X pulse value < 3.6 x 107 pulses/hr).
After selecting unit, call numerical

alue with E key, 1st dlgl'[ flashes.

344

PULSWIDTH.

Pulse width for frequencies < 10 Hz
® 30 mSec ® 200 mSec

® 50 mSec ® 500 mSec

®. 100 mSec '

3.4.5

TIMECONST.P

Time constant for pulse output P

® 0.2 Sec ;

® SAME AS | (= time constant for P same as
for 1, see Fct. 8.3.3)

346

L.F.CUTOFF P

Low-flow cutoff (SMU) for pulse output P
required?
Setting: NO or YES

f YES, sefting_ranges:
“on”value: 07-18 PERCENT
“off” value: 02-20 PERCENT

Note following_condition:
Cut-off “off” value “minus” cuioff “on”
value > 1%

Dispiay, e.g. for range: on = 2%, off = 6%
02-08 {top line)

PERCENT {bottom line}

3.5.1

LANGUAGE

Description and settings

Language for display texts
® GB/USA (= English)

@ D (= German)

® F (= French)

® others pending

3.5.2

ENTRY CODE 1

Entry Code 1 for entry into settmg
level required?

@ NO = entry with key
® YES = entry with 9-keystroke code:
Setting of code under Fct. 3.5.3

3.5.3

CODE 1

Set Code 1 (9-keystroke combination)
@ factory setting:

S Telelal #1414

@ If different code required:

press any 9-keystroke comblnanon and

then press the same keystroke

combination again.

Each keystroke acknowledged by “3¢".
WRONG CODE (= incorrect entry)

appears if tst and 2nd eniries are not equal.

Press and keys and repeat entries.

354

LOCATION

| Factory_setting: ALTOMETER
-} Characters assignable to each place;

Set tag name (measuring point No)),

max. 10digits. Required only for flowmeters
of “HHC” design (operator controt via
Hand-Held Communicator MIC 500,
connected to current output).

A.Z/8.z70.9/_
{underscore character = blank character)

355

UNIT TEXT

Text for user-defined unit, Sect 515
Factory setting:

Liter/hr or US.MGal/DAY (= liters

per hour or US million gallons per day)
Characters assignable to each place
A.Z/8.z/0.9/- )
(underscore charactéer = blank character)
Fraction bar “/”in 7th place is unalterable..

3.5.6

FACT.QUANT.

Conversion factor for quantity (Fy),

Sect. 515

Faclory_setting:

1.00000 E+3 {for liters) or

2.64172 E-4 (for US million gallons}

Factor Fy = quantity per 1 m°.

Setting_range: 0.00007 E~S 1o
5.899999 E+9

357

FACT. TIME

Conversion factor for time (Fy)

Sect. 515

Factory _setting:

38.60000 E+3 (for hour) or

8.64000 E+4 (for day)

Factor Fr in seconds

Setling_range: 0.00001 E-3 1o
5.899899 E+9

358

ENABL.RESET

Enable totalizer reset
for the RESET / OUIT menu, seé Sect. 5.6
Query: NO or YES

Magnetic fleld frequency, Sect. 514+82
e1/6 @1/16 @1/32

Noise rejection, Sect. 6.2
® NO NOISE
® NOISE

3.6.3

REF. SEL.

& LOW-FLOW

Selecting the reference voltage
Sect. 6.2
® AUTO.REF.

(= automatic reference)
® HIGH-FLOW

(= high flow range)
® MED.1-FLOW

(= Tst medium flow range)
® MED.2-FLOW

(= 2nd medium flow range)
® MED.3-FLOW

(= 3rd medium flow range)

(= iow flow range)

i




Fct. No. | Text
PAHAM‘EHRDH ;

FULL SCALE

Description and settings

Main menu 4.0
Parameter errors

Fuil-sclae range for flowrate 0100%
see Fct. 3.1.1

421

METER SIZE

FULL SCALE

Meter size,see Fct. 3.1.4

Full-scale range Q1904

(forward flow) see Fet. 3.1.1
4.22 REV.SCALE Different full- scale range for

4.3.1 PULSE/VOL. Pulse value for flow unit,
see Fct. 34.3
4.3.2 - |FULL SCALE Fuli-scale range for flow Qyog9,

see Fet. 3.1.1

4.4.1 PULSWIDTH Pulse width for frequencies < 10 Hz
seeFct. 3.44
4.4.2 PULSE/TIME Pulse rate for 100% flowrate
 see Fct. 3.4.3
4.4.2 PULSE/VOL. Pulse value for flow unit,
; . see Fct. 3.4.3
4.4.3 - |FULL SCALE Full-scale range for

flow Qqg09, S Fet. 3.1

Description of error

I Error messages

dispiayed in

2nd (middle) line
CAL.DATA Calibration data lost or incorrect
EEPROM 1 Error in EEPROM 1, parameter error(s)
ROM Check-sum error in ROM

RAM Check-sum error in RAM

TOTALIZER * | Counts lost or totalizer overflow
] Note: totalizer was reset

EEPROM 2 ' * | Error in EEPROM 2, totalizer
Note: totalizer deviation possible

LINE INT. * | Power failure
Note: no counting during power failure

RESET ' * | Power voitage fluctuation
Note: totalizer deviation possible

"CUROUTP. | _ % | Current output overranged

PULSOUTP. P * | Pulse output overranged

ADC * | Analog/digital converter
overranged or defective

* When errors are displayed during the measuring
mode and in the ERRORLIST in the Resst/Quit menu,
“a numeral” and “Err.” will appear in the 1st (top) line. The
numeral gives the number of momentarily occurring errors
that are displayed- alternately with the actual measured
value.

®
<A
vb

S 1O,

Compass field - ‘
Number of errors that have occurred
Plain text for error message(s)

With bar:

“new” errors, not yet acknowledged
Without bar:

“old”, acknowledged errors but cause not yet
eliminated

©e®®

Error display during measuring (display) mode

In- the setting level under Fct. 3.25 ERROR MSG. (error
messages), it is possible.to select whether and, if so, which
errors are to be displayed during measurement (display
mode). Depending on setting under Fct. 3.2.4 CYCL.DISP,
(cyohc display), set YES or NO, “measured value(s)” and
“error message(s)” will either alternate automatically in the
display or can be alternated manually by pressing the BN key.
The errors wilf continue to be displayed until their cause has
been eliminated. All displays, including measured values,
flash!

“Erfor- llst in‘Reset/Quit menu

All errors are stored in the ERROR LIST in the Reset/Quit
menu. The errors are retained in this list until: T the cause of the
error has been eliminated, and 2 the error has been acknow-
ledged.

Errors that have been acknowledged but whose cause has
not been eliminated, are retained in the Error List but are
displayed without bar. This allows identification of “old” and
“new” errors.



smart signal converters are identifiable by the black “bar”
on the front panel, see photo.

These signal converters can be operated by remote control
using the MIC 500 hand-held communicator. The MIC 500 is
connected to the two cables of the current output, max. dis-
tance from signal converter: 1600 mor 6000 ft. Receiver instru-
ments, milliammeters, recorders, etc. that are also connected
to the current output are not affected by the MIC 500. For tag
names, refer to Sect. 5.1.3, Fct. 35.4.

The smart signal converters are equipped with magnetic
sensors, see Sect. 6.4.

Please refer to the MIC 500 operating instructions for further
details on connection and operator control.

IFC 080 smart
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7. Functional checks

! 7.1.1 Main menu 2.0 Test functions: I

Test of the display (Sect. 7.1.2)
Start with k key (duration: approx. 15 sec.)

21 TEST DISP.

22 TEST | Test of current output I (Sect. 7.1.3)
Safety interrogation: SURE NO

) SURE YES
O0mA @ 10mA @ 20mA

®4mA @1EmA @22 mA

Select with kd key .

Displayed value present directly at
current output. ’
Actual value again present :
at oufput after pressing the hd key:

23 TEST P Test of pulse output P (Sect. 7.1.3)
Safety interrogation: SURE NO

SURE YES
® 7Hz ® 100Hz ® 10000 Hz

® 10 Hz @& 1000 Hz

Select with kd key

Displayed value préesent directly at
current output. ’
Actual value again present

at output after pressing the kad key.

Test of full-scale range (Sect. 7.1.3) °
Safety interrogation: SURE NO
‘ ) SURE YES

® -110 /-100 / =50/ - 10 PCT.
® O PCT. B )
® +10/+50/+100 / + 110 PCT.
... Of set full-scale range (Qioom).
Select with & key. Displayed value
present directly at outputs | and P.
Actual value again present

24 TEST @

at output after pressing the key.

| 7.1.2 Test of display (Fct. 2.1)

® Select Function 2.1, as described in Sect. 4.2 and 4.3.

® Press B key o start the display test, duration:
approx. 15 seconds.

® All segments in the 3 lines of the display are activated
sequentially.
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7.1.3 Test of current output | (Fct. 2.2),

pulse output P (Fct. 2.3) and
measuring range Q (Fct. 2.4)

Test of current 'oufput

A milliammeter must be connected to terminals 5 and 6 for
this test, see Sect. 2.3.3 and 2.3.4, connection diagram @.

Select Function 2.2 as described in Sect. 4.2 and 4.3, and
press K2 key.

Safety interrogation:' SURE NO } select with
SURE YES key

After SURE YES, pressthe Bl key to display the 1st value in '
the following list.

® OmA
® 4 mA
® 10 mA
® 16 mA
® 20 mA
® 22 mA

The milliammeter indicates the current value selected.

Select current value with B key:

Pressthe kéy to terminate the test and display the actual
value again. '



Test of pulse output P, Fct. 2.3

An electronic totalizer (EC) must be connected to terminals
4.1/4.2, 4/41/4.2 or 4/4.1 for this test; see Sect. 2.3.3 and
2:3.4, connection diagrams @, ® and @.

@ Select Function 2.3 as described in Sect. 4.2 and 4.3, and
press K key.
® Safety interrogation: SURE NO } select
SURE YES with' K key

Atfter SURE YES, pressthe 21 key to display the Ist value in
the following list.

® Select frequency value with B key: @ 1 Hz
{ 10 Hz
® 100 Hz
® 7000Hz
® 70000 Hz

The totalizer indicates the frequency value selected.

Pressthe B key io terminate the test and display the actual

value again.

Test of measuring range Q, Fct. 2.4

For this test a measured value in the range of <110 to +110
percent of Qioow (set full-scale range, see Fct. 3.1.1) can be
simuiated.

Select Function 2.4 as described in Sect. 4.2 and 4.3, and
press E key.

Safety interrogation: SURE NO } select
SURE YES with B key

After SURE YES, press the Bl key to display the Istvalue in
the following list.

O PCT.
@t 10PCT
@+t 50FCT.
® = 700 PCT.
@ 710 PCT.

Current dutput | and pulse output P indicate correspond-
ing values.

Press the B key to terminate the test; the actual values are
then again present at the outputs. : :

Select measured value with K key: @

Always switch off power source before connecting and
dlsconnectmg cables!

Set “zero” flow in the pipeline, but make sure that the prim-

ary head is completely filled with liquid.

Switch on the signal converter and wait 15 minutes.

Press the following keys for zero measurement (Fct. 1.1.3):

For separate systems only

if “zero” flow in the pipeline cannot be set, switch off signal
converter, disconnect signal cable from terminals 1,2 + 3 in
the converter terminal box, and short terminals 1, 2 + 3.

Key Display Description
If Entry Code 1 selected,
. see Fct. 3.5.2, set
9-keystrgke Code 1 now
1.0 OPERATION :

1.1.0 BASIS:PARAM.

1.1.1 FULL SCALE

2x 1.1.3 ZERO SET

CALIB. NO

) CALIB. YES

loo. PERCENT Zero measirement in g

: ' progress (approx. 50 seonds
duration), Display: -actual
flowrate as 0.0% of full-scale
range, max: deviation & 0.2%;
if greater; check whether
) .| flowrate is actually “zero”.
{ STORE NO If new value not to

be accepted, press [ key
5 times = return to
measuring mode.

STORE YES :

1.1.3 ZERO SET Zero set 1o new value

4x B ... 3 Measuring mode with
new zero value.
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Always switch off power source before connecting and disconnecting cables!

The test points in boxes with thin line borders need only be checked when:

1. the system has been newly installed,

2. signal converter or primary head has been replaced,

3. the wiring arrangement has been changed. .

The test points in boxes with rhick line borders should be checked every time the system is tested. -

no Set to correct rated

Rated voltage of IFC 080 voliage!

correct?

A\ 4

yes

Is grounding of primary head as no Connect to grouvnd in
specified in Sect. 1.2.2 + 123 accordance with regulations. -
or1.3.7 + 1.3.8? - -

yes
no
yes k
is current output set ’ no .| Set correcily. Mark change
correctly? ™| on nameplate! ’
yes
B 4
Are receiver instruments no Connect as specified
correctly connected to term. 5, 6? > in Sect. 2.3
(In series, note load, ranges acc. :
to current output, max. one
grounded receiver. instrument
either at current output
term. 5/6 or at pulse output
term. 4/4.1/4.2).
yes
4
Is the IFC 080 set to correct no Reset primary constant
! primary head constant GKL . ) GKL and magnetic field
| (Fet. 3.1.5) and magnetic field frequency at IFC 080!
| frequency (Fct. 3.6.1)? g
yes *
Y
Check 2010 seliing as no »| Check signal converter IFC 080
Inpor dor? T ] as specified in Sect. 7.4.
yes

continued on next page
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yes

Switch on flow and check Carry out tests as

whether all receiver instruments : . No »| described in Sect. 71.3

indicate or record in the a ) Fol 2.2 23 + 24' e

intended manner. in order? T o

yes
L 4

Do all receiver instruments ‘ no »| Check base parameters

indicate the right value? (Fct. 3.1.1-3.1.6), particularly
primary constant GKL.
if test negative, check
signal converter IFC 080!

yes
Y :

Is local display Steady no o | Increase time constant . no > Check pnmary head (incI. wiring)

at constant flowrate? "1 (Fet. 3.3.3 for IFC 080). as described in Sect. 7.4.
Reading steady?

Yes - 4 38
Y
- es -

Is smart option installed? Y »| Connect up MIC 500 no o | refer to MIC 500 operating -
acc. to operating ™| instructions ‘
instructions : : -

Does display indicate the
measured values?
no
P yes
<
Y

System in order

43



N<gvr IO

switch, flow direction
socket for plug H2 of
connection cable Z
D power supply “on” .
potentiometer “zero point”
compartment for connection cable
switch measuring ranges
connection cable between
IFC 080 and GS 8

7.4.2 Electrical connection between IFC 080 and GS 8

1. Switch off power source!

Remove cover from terminal and electronic
compartments. :

Important:
make sure screw threads are neither dama-
ged nor dirty.

Remove screws A in electronic compart-
ment and fold display circuit board fo side.
Carefully pull out plug connectors B (2-pin)
and C (5-pin) by the connector shell (not by
the cables!)

Electrical connection as shown in the fol-
lowing diagram using ribbon cable Z. Insert
plug connector H2 into socket H on the
front panel of the GS8. ’

Provisionally: refix *display circuit board
(short-circuit: risk).

@ = milliammeter
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accuragy class 0.1
Ri < 600 .chms
range O to 20 mA

= electronic frequency counter
input resistance min. 1 kOhm
(see connection diagrams of pulse
output in Sect. 2.3.4) “

fange 0 to 10 kHz
time. base min. 1 second

~ IFC 080
3RARRYEE
218
2
1
N L |PE
- +|FE
. N L |FE
me e
J
7
=D H2

AC
DC, 24 Volt
AC, 24/42 \olt



7.4.3 Check of setpoint display

1. Switch of power source, allow at least 15 minutes’ warm-u

time.
2. Set switch D (front panel GS8) to “0” position.

3. Adjust zero with the 10-turn poten’nometer P (front panel

GS8) 10 loy = <10 pA.

4. ' Determine position of switch Y and setpoints | and f as fol-

lows:
41 X = 2 x Qoo X K
GKL x DN2
Quoow = full-scale range (100%)

in volumetric units (V)
per unit time (¥)

GKL == primary constant
(see primary head nameplate)

DN = meter size in mm, use only the “mm”
value for calculation. To convert
“inch” 1o "mm” see Table "meter size”

in Fct. 3.1.4.
i = time in seconds (Sec)
minutes (min), hours (hr)
V = volume
K = constant, see following Table
DN v ! Sec. min hr
mm Liter 25464 424 4 7.074
ms - 25464800 | 424413 | 7074
US gallons 96396 1607 26.78

4.2 Determine position. of switch Y

Use table (front panel GS8) to determine the value Y which
comes closest to the factor X and meets condition Y < X.

4.3 Calculate setpoint reading_(l) for current output

| =low + % (hoow-loss) [MA]

los = current at 0% flowrate, see Fct. 3.3.2
g 4 mA at 410 20 mA)

hoow = current at 100% flowrate, see Fct. 3.3.2
(e.g. 20 mA, at 0/4 to 20’ mA)

4.4 Calculate setpoint reading_(f) for pulse output
cof= %x Pioos [Hz)

PmO% = pulses per second at 100% flowrate, -
see Fct. 3.4.2 and 34.3 ,PULSE/TIME".

Set switch D (front panel GS88) to position “+” or “-”

5.
(forward or reverse flow).
6. Setswitch Y (front panel GS8) to the value determined by
the method described above, .
7. Check setpoint readings | or f (see Points 4.3 and 4.4).-
8. Deviation <1.5% of setpoint! If greater, exchange electro-
nics of IFC 080, see Sect. 81.
9. Linearity test: adjust lower Y values, readings will drop in
proportion to the determined Y value (see Point 4.2).
10. Switch off power source after completing the test.
11. Disconnect GS8. '
12. Reconnect plug connectors B and C.
13. Replace‘housing cover. The screw threads and gas-
: kets of the two covers on the IFC 080 must always
be well greased. ! .
14. The system is ready for operation after the power source
“has been switched on.
7.44 Example . ' }
Full scale range Quoon = 280m3/hr
(Fet. 3.1.1)
Meter size DN =80 mm (& 3")
' (Fct. 3.1.4)
Current at Qo lo% = 4 mA : :
Current at Qioos hoow =20 MA } (Ft. 332)
Pulses at Qioo% ~ Piow = 280 pulses/hr
(Fct. 34.2 + 34.3)
Primary head GKL = 3,571
constant (see nameplate)
Constant (V in m3, K = 7074 (see Table)
tin hr /DN in mm)

Calculation ,.X* and position of switch D

. 2x280x 7074
3.571 x 80 x 80

2 X Quoow x K

GKLxDN2 = 17333

= 160, posmon of switch Y, see front panel GS8 (oomes

closest to X value and is smaller than X)

Calculation setpoint reading 1 and f

I = loge + )X< (oow — low) =

4 mA +

160

W (20 mA - 4 mA) ’*’ 18.8 mA

Deviations are permissible betvveen 185 and 191 mA
(equivalent to £ 1. 5%)

=%x Prooy =

160

7333 X280 pulses/hr ~ 258.5 pulses/hr

Deviations are permissible between 254.6 and

262.

3 pulses/hr (equivalent to == 1.5%).
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Always switch off power source before connecting and disconnecting cables!

Required measuring_instruments and tools:

— Ohmmeter with at least 6 V range, or AC voltage/re3|stanoe bridge
- AC voltage multirange instrument

- Special wrench for housing cover

Preparatory work ) : A
@ Switch off power source! I
® Use the special wrench to remove the cover from the ribbon cable é
electronic compartment. giirsgj%yboard r| D
® Remove screws A and fold display board to side. i 3-} power
Be sure it does not come into contact with the supply
housing - short-circuit nsk' § ’ g'cf);‘rlg
® Wire identifier at plug C: g
1 2 3 N
okt s i
] ] {1 = 3 X D
. i
{% =28
A

Fill primary head with fluid. no . | Switch off IFC 080 K: Remove ‘no. . | TestIFC 080 K as described
Power the IFC 080 K. "1 plug B and switch on IFC 080 K. "1'in Sect. 7.4.
Use AC volimeter to Use AC voltmeter to measure
measure voltages at plug B voltages at plug connector B
(see above). P on “line” pcb (see above).
Reading > 15 V? - Reading > 15 V?
yes
) 4
Break or short-circuit in field
power cable, remedy! If not
_yes possible, return compact
flowmeter to factory for repair!
|
h 4 .
Switch off IFC 080 K. Remove no Electrodes contaminated. Clean!
5-pin plug € (see above). P If results still negative, it means
Signal cables 1, 2 and 3 thus that the electrode seals are not
isolated. Use ohmmeter to tight. Return compact flowmeter to
measure resistances between factory for repair.
wires 1+2 and 143, always with
ohmmeter measuring lead. on
wire 1. Are measured resistances
approx. equal? 5
yes
Y

Disconnect IFC 080 K. Remove no Primary head defective. Return

2-pin plug B. Field power cables
thus isolated. Test insulation

by measuring the resistance of
one of the two wires of plug B
against the ground terminal on
the signal converter housing
flange. s resistance more than
20 Mohms?

yes

A 4

Primary head in order.
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compact flowmeter to factory
for repair!




Always switch off power source before connecting and dlsconnectmg cables!

Required measunnq instruments:
Ohmmeter with at least 6 V range, or AC voltage/resnstance bridge
AC voltage multirange mstrument

Test sighal converter IFC 080 +

with GS8 as described in Sect. 7.4

Primary head defective.

N . ) no Switch off IFC 080 F. Disc;onnect ) no -
Pl primary Pead wih flud. » term. 7,8 on IFC 080 F and >
Use AC voltmeter to measure SWInCh on IFC 080 F. US? AC
voltages at term, 7.8 of voltmeter 1o measure voltages

rimary head c < at term. 7,8 of the
e eadi;yg S e IFC 080 F: Reading > 15 V7

yes
A\ A
Break or short-circuit in
field power cable.
yes Remedy! '
B
A4
Switch off IFC 080 F. no . | Electrodes contaminated. Clean!
Disconnect term. 1,2,3 on — ¥ Or electrode seals are not
primary head. tight. Return primary head to
Use ohmmeter to measure factory for repair! - .
resistance between term. 1,2
and term. 1,3, always with
ohmmeter measuring lead
on term. 1. Are measured
resistances approx. equal?
yes
Y
Disconnect IFC 080 F. no | Disconnect cable from term. 7,8 S no. -
Rernove cable from term. 7/8 ] of primary head. Test insulation . i
on IFC 080 F. Test insulation at term. 7,8 of primary head
between cable 7/8 and term. 1 against term. 1. Resistance
on signal converter. Is more than 20 Mohms?
resistance more than <
20 Mohms? yes
A4
Cable has ground faul,
yes | Replace!

A

Primary head in order.

Return 1o factory for repair.




8. Service

Order No. of electronic unit IFC 080 smart/S, refer to Sect.
9.3 (S = Service). '

The IFC 080 smart/S electronic unit can be used as repla-
cement unit for the following signal converters (compact
flowmeters):

IFC 080 K (IFM1080K, IFM 3080 K, IFM 4080 K, IFM 5080K,
K4805S) ’ ,

IFC 080 K/MP (IFM 1080 K/MP, IFM 3080 K/MP, IFM 4080
K/MP, IFM 5080 K/MP, K 480 S/MP)

[FC 080 K smart (IFM 1080 K smari, IFM 3080 K smart,
IFM 4080 K smart, IFM 5080 K smart, K 480 S.smart)

:Eg ggg IE/MP } (F = field housing,
IFC 080 F smart separate system)

SC 80 AS (K180 AS, K 280 AS, K 380 AS, K 480 AS)
SC 80 AS/MP (K 180 AS/MP, K 280 AS/MP, K 380 AS/MP,
K 480 AS/MP)
.- 8C 80 AS/F } (F = field housing,
SC 80 AS/MP/F separate system)

SC 80 A (K180 A, K280 A, K380 A, K480 Ay
SC 80 A/MP (K 180 A/MP, K 280 A/MP, K 380 A/MP,
K 480 A/MP) '

A special electronic unit is available for hazardous-duty
versions (see separate “Ex” installation instructions).

Always switch off power source before commencing
work!

1. Usethe special wrench fo remove the cover fromthe termi-
nal box.

2. Disconnect all cables from the terminals:
IFC 080 and SC 80 AS: term. 5/6/4/4.1/4.2/11/12
SC80A : term. 5/6/4/41/11/12

3. Use the special wrench to remove the cover from the elec-
tronic compariment.

ribbon cable

of display 1 D
circuit board al

power

circuit
board

%

|

|
=l ¢ D
LU % |
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supply

4. Remove screws A and fold display board to side. -

5. Remove plug B (2-pin, field power cable) and plug C
(signal cable).
IFC 080 and SC 80 AS: plug C/ 5-pin
SC80A : plug C / 3-pin

6. Remove screws D using a screwdriver for recessed-head
screws (size 2, blade length min. 200 mm [8"]), and care-
fully remove the complete electronics.

7.1 On the new electronic unit, check the supply voltage and
fuse F9, and change over/replace if necessary, see Sect.
8.3. '

7.2 The following applies only to SC 80 A because terminal
assignment is different!

- Clean the housing partition in the terminal box with
methylated spirit or similar. Then stick the self-adhesive
terminal marking tag over the terminal numbers in.the
cast metal. Make sure positioning is correct!

‘— Connect to power as described in Sect. 21.2 or 2.2.2.

- Connect current output as-described in Sect. 2.3.1,2.3.2
+ 2.34. .

- Connect pulse output as described in Sect. 2.3.1, 2.3.3
+2.34.

" Important: Ensure that the screw thread and the gaskets of

the covers-on the electronic and terminal compartments are
well greased at all times.

8. Reassembile in reverse order (Points 6 to 1).

9. All data must be reset after replacement of the electronic
unit. The supplied report on settings contains the standard
factory setting. - Customer-specific data should be
recorded in the report before resetting as described in
Sect. 4 + 5. ‘

10. Subsequently be sure to check the zero and store the new
zero value, see Sect. 7.2 and Fct. 31.3.



Always swutch off power source before commencmg
work!

@ Specific calibration data for each primary head, specified
on the nameplate, are determined during factory calibra-
tion. This includes the primary head constant GKL and the
magnetic field frequency.

@ The signal converter must be reset as follows when a
primary head is replaced.

@® At all events; reset the internal totalizer as described in
Sect. 5.6. Note down totalizer counts beforehand.

@® Magnetic field frequency, indicated behind the type
designation on the primary head nameplate. Meaning:

../6 =1/6
/16 =1/16 of power frequency
/32 =1/32

Check setting under Fct. 3.6.1 “FIELD FREG.” and reset if
necessary. '

® GKL value
Set under Fct. 3.1.5 “GK VALUE".

Do not set the GK value Wthh is also speolfled on the
nameplate!

® A zero check (Fot. 3.1.3) is advisable following resetting,
- see Sect. 7.2.

@ Ifthe new primary head has a different meter size (diame-
ter), the new size must be additionally set in Fct. 3.1.4 and
the new full-scale range for Qipo in Fet. 3.1.1; in the case of
F/R operation, see also Fct, 3.1.2.

Always switch off power source before commencmg
work! '

1. Usethe special wrenchto remove the cover from the termi-
nal compartment.

2. Disconnect all cables from terminals 576 /4 141742/11/
12.

3. Usethe special wrench to remove the cover from the elec-
tronic compartment.

-A

of display
circuit board / H

power
supply
circuit
board

Z

: i
ribbon cable - {% , 0
—| | '
|
|
1
|
|

J.J -—‘_: ‘ : ;
|

4. Remove screws A and fold display board to side.

5. ‘Remove plug B (2-pin, field power supply) and plug C
(6-pin; signal cables)

6. Remove screws D using a screwdriver for recessed-head
screws (size 2, blade length min. 200 mm [8"]), and care-
fully remove the complete electronics.

7.1 Replacement of power fuse F9

For location of the F9 fuse, refer 10 drawmg of “ling” circuit

" board i in Sect. 91

Connectlon ‘of 230 or 240 V AC to the 240V coil.

Voltage ' Fuse F9

Rating Order No.
200/220/230/240 V AC | T 0.125/250 G| 5.06627
120 V-AC T02/250 G 5.05678
100/110 V AC T 0.25/250 G { 5.08315

7.2. Change of operating voltage

- Transpose voliage select cable E on “ling” c:rcuﬂ
board, see drawmg in Sect. 91, to obtain desired volt- - -
age.

- necessar’y, change fuse F9 to suit the new voltage.
For values, refer to Table under ltem 7.1 (above). -

8. Reassemble in reverse order.

Important: EnSuré that the screw threads anbd the gaskets of -,
the covers on the electronic and terminal oompartments are
well greased at all times.
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E

To ensure horizontal positioning of the d ul play irrespective of
the location of the IFM 1080 K, IFM 3 O K, IFM 4080 K,
IFM 5080 K and K 480 S compact ﬂowmeters the display cir-
cuit board can be turned through = 90° or 180°.

@® Switch off the power supply!

® Unscrew the cover from the electronics compartment

using the special wrench.

@® Remove screws A from the display board.

Turn display boeard into desfred position.
Please note Versions A - E in Sect. 8.6!

Fold the ribbon cable as shown in the following drawings
for versions A and D or B or C and E. Please follow direc-

tions scrupulously so as to avoid damage to electronic - -

components and printed boards!

For Version B the screws A must be repositioned on the
display board.

Caretully screw down the display board.

Dlrect|ons for folding the ribbon cable on the dlsplay circuit board 1

Viewed from above through the pc board'

for Versions A and D
see-also Sect. 8.6 (on the right)

for Version B
see also Sect. 8.8 (on the right)
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for Versions C and E
see a!so Sect 86 (on the right)




To facilitate access o Pnnnprhnn |nd1r~m‘mn and anmhnn
elements on compact flowmeters IFM 1080 K, IFM 3080 K
IFM 4080 K, IFM 5080 K and K 480 Sinstalled in locations that
are hard to get at, the signal converter housing can be turned
through = 90° (see Versions A to E in Sect. 8. 6), but not the
hazardous-duty version!

Any faults resulting from failure to follow these
instructions scrupulously shall not be covered by our
warranty!

® The connection wires between primary head and signal
converter housing are extremely short and can break easily.

@ Switch off the nower sourcel

® Clamp the flowmeter firmly by the primary ‘head housing:
@® Secure converter housing against slipping and til'ting.

® Remove the 2 hexagon socket screws connecting the two
housings and push out the 2 plugs.

@ Carefullyturnthe converter housing clockwise or anti-clock-
wise a maximum of 90°, but do not lift the housing: If the
gasket should stick, do not attempt to lever it off.

® To conform to the requirements of protection category IP 67,
equivalent to NEMA 6, keep connecting faces clean and
tighten the 2 hexagon socket screws uniformly. Replace the
plugs in the twofree holes:

Compact flowmeters are supphed in 5 different versions; A E, for various positions of the display circuit board and sxgnal

converter housing.

Vérsion A Ver_sion’ D

Version B

Version C - VerSion‘ E
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3 9. Connection and operating points on the circuif boards, and Part No.

power supply circuit board

@

C

L RX2 RX1

o

3.07491.03

F9

C7 | cs. C12

IEC 127 -V
230V

14 + -1

[ T125mA/1500A

IC1 €2

C9

P+ sttt

Electronic unit IFC 080 smart/S complete with display, magnetic sensors and smart interface for remote control with the
MIC 500, installation and operating instructions IFM 1080 K/ [FM 3080 K+F / IFM 4080 K+F / IFM 5080 K+F / K480 S and self-adhe-
sive terminal marking tag (needed only for compact units K180 A, K280 A, K'380 A and K 480 A with SC 80 A signal converter).

Power supply: . 230 Voit AC Order No. 2.07386.00
: 240 Volt AC 01
200 Volt AC 02
120 Volt AC : .03
110 VoIt AC 04
100 Volt AC 05
220 Volt AC .06
24 Volt AC 24
42 Volt AC C 42
: 24 Volt DC : 2.07387.00
Terminal marking tag, N
self-adhesive : 3.07496.01
Fuses ' Rating Order No.
Line power F9:  200/220/230/240 AC - T 0,125/250 G 5.06627
" 120V AC T0,2/250 G 5.05678
100/110 V.AC T.025/250 G 5.08315
48 V AC T0,5/250 G 5.07094
42V AC T 0,63/250 G 5.05827
24V AC T 1,25/250 G 5.06232
24V DC T1,6/250 G 5.07823
Field current.. .~ F10 + F11 T0,1/250 5.07561
Special wrench for housing:cover Order No. 3.07421.01
Bar magnet Order No. 2.07053
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Part D Technical data, m‘easuring‘ prinziple, block diagramm

10. Technical Data

Responsibility as to suitability and intended use of our
instruments rests solely with the purchaser.

:

Full-scale range adjustable
Flowrate for Q =100% 6 liters/hr to 12215 m3/hr or 0.02 to 53700 US G/min
corresponding to flow velocity v ==0.3 to 12 m/s or 110 40 ft/s (see table below)
Unit .m3/hr, liters/sec or US gallons/min,
: and 1 user-defined unit e:ig. hectoliters per hour or US million gallons per day
Flow table for Q in m%/hr and I/hr 'Flow table for Q in US G/min
- Metersize | Full-scale range Qipos Qr ' Meter size Full-scale range Qioou Qr
DN minimum maximum for error for error DN minimum maximum for error limit for error limit
mm | inches| (v =03m/s) | (v =12m/s) limit at limit at mm | inches | (v = 11t/s) (v = 401f/s) atv = 08ft/s atv = 1.31t/s
: ve=025m/s | ve=04m/s © | inUSG/min | inUS G/min in US G/min in US G/min
25| %o 5.301 /hr 2121 hr 4418 hr 7:069 Vhr 25 Yo 0.02334 0.9339 0.01945 003112
4 % 1356 I/hr 5429 Vhr 11.31 lhr 1810 I/hr 4 % 0.05970 2390 0.04980 0.07967
6 Y 3054 Vhr 1221 m3thr | 2545 ithr 40.72 lthr 6 Y 0.1345 5.376 0.1121 0.1793
10 % 84.83 W/nr 3392m3hr|. 7069 imre | 1131 hr 10 % 0.3735 14.93 03112 0.4980
15 Y | 1909 Whr 7634m3hr| 1590 - Vhr | 2544 e 15 % 0.8405 3361 0.7001 1.120
20 3 | 3393 Ihr 1357 m3/hr| 2828 ihr | 4525  Vhr 20 Y - 1.494 5975 1.245 1.992
25 | 1 530.2° lthr 2120 m¥hr| 4418 Vlhr | 7069 Vhr 25 | 1 2334 93.34 1.945 3112
32 | 1% | 8686 lhr 3474 m¥/hr| 7238 lhr 1158 m¥hr 32 | 1% 3.824 153.0 3.187 " 5099
40 | 1 1.358 m3/hr 54,28 m3/hr 1131 mdhr|: 1:810m¥%hr = 40 | 1% 5979 239.0 4980 7.967
50 | 2 2.121 m3/hr| 8482 m3/hr 1767 m¥hr| 2827m¥hr . 50 | 2 9339 . 3735 7.780 1245
65 | 2% 3584 m¥hr| 1433 méhr| 2987 m¥hrl 4779m%hr - 65 | 2% 15.78 630.9 13.15 21.04
. 80 | 3 5429 md/hr|. - 2171 mdhr| - 4524 m¥hr| 7.238m¥hr . 80 | .3 23.90 955.9 19.92 S| 3187
100 | 4 8483m3hr| 3392 m¥hr|. 7.069m%%hr{ 1131 m¥hr - 100 | 4 37.35 1493 31.12 © 49.80
125 5 13.26 md3/hr 5301 mdhr) . 11.04 mdhr| 17.66 mdhr - 125 5 58.38 2334 4861 77.77
150 6 19.09 m3/hr 7634 mi/hr| 1583 méhr| 2533 mihr 150 6 84.05 3361 69.70 1115
200. 8 33.93 méhri| - 1357 mi/hr| 2828 mdhr| 4525 md/hr 200 8 1494 5975 1245 199.2
250 | 10 5302 m¥hr| 2120  m3hr|. 4418 m3hr|{ 7069 m¥hr 250 | 10 2334 9334 1945 311.2
300 | 12 76.35 m3/hr| . 3053 ¢ m3hr| 6362 m¥hr{ 101.8 m¥hr 300 | 12 336.2 13442 280.1 4482
400 | 16 1358 mdhr| 5428  méhr| 1121 m¥hr| 1794 -m3hr = 400 | 16 597.9 23899 4936 789.7
500 | 20 2121 mihr| 8482  mdhr| 1767 m¥hr| 2827 mdhr . 500 | 20 9339 37345 7780 1245
600 | 24 3054 mdhr] 12215  mé/hr} 2545 mdthr| 407.2. mdhr . 600 | 24 1345 53781 1121 1793

Pulse output
+F Errorin % of flowrate (actual value)
Q. Actual flowrate
Qr = Flow for error limit ve = 0.25 and 0.4 m/s or ve = 0.8 and 1.3 ft/s (see Flow tables)

v+ Flow velocity in m/s and ft/s

ve - Flow velocity in m/s and ft/s at Qr (see Flow tables)
£F 35,
§ A Reference conditions
I - Product : Water, 10 to 30°C/50 to 86°F
Electrical conductivity : > 300 uS/cm (umho/cm)
o : ' c Power supply {line voltage) Un (E2%)
05 ] B Ambient temperature.’ 20t0-22°C/68 o 71.6°F
054 - A Warm-up time 30 minutes
- , ; . : —— Straight Inlet run >10DN | DN=
. 02504 05 .075. 1 - 10 wer 12 Straight outlet run © > 3DN | metersize
(0.8) (1.3) (1:8) (2.4) 3.2 . " (1?3) (36) v {40) o
. X ) . (ﬂTézc)
Curve | Primary head : Meter size Error limits as % of measured value
(System) DN mm inches Q=Q¢ Q<Qr VF
A IFS 5000 10 - 100 % - 4 _ 1 = Qr
B IFS 5000 , 25- 6 Vio— . - a
IFS 4000, K480 S (Standard) | 10 —-600 | % -24 | F=+08% | F=£08%X —E—Q 0.25 m/s or 0.8 t/s
M 900 _ 10. -300 % -12 ’ :
C IFM 1080 ' 15 - 80 Yo -3 F=410% | F=%210%X 8F 025 m/sor 0.81/s
Current output same as above error limit for pulse output plus... ' '
: 20 mA

Oto20mA: £005%
41020 mA: © £0.062 %

of full-scale range in each case

~ ally: &+ 0.05% X ————
generally: £0.05 % -
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Current 6utput {term. 5/6)
Function ‘

Current
Fixed ranges
Other ranges

Low-flow cutoff (SMU)
Cut off “on” value
Cut off “off” value

Forward/reverse measurements

(F/R)

Time constant
Max. load at hoow

- all operating data adjustable
~ galvanically isolated (not from pulse output)

010 20 mA and 4 to 20 mA

foe forQ=0%: =~ 0-16mA

lioow forQ=1009%: -4-20mA adjustable in increments of 1 mA
Imax forQ>100%: 4-22mA }

110 19%
210 20%

selectable performance, direction identified via pulse.

of Qioow, adjustable in 19 increments; independent of pulse output

. output, see under “status indication output”

0.2 to 3600 seconds, adjustable in increments of 1 or 0.1 second

140002 o 5 0.7 kohm at 20 mA, 2.8 kohm at 5 mA)
hooss [MA] ‘

Pulse output
Function

Pulse rate for Q=100%

Active output
Terminals 4.1/4.2
Terminals 4/4.1/4.2
Amplitude

Load rating
Passive output
Terminals 4/4.1
Input voltage

Load current

Ri

Puise width
500 ms
200 ms
100 ms
100 ms

50 ms

50 ms

30 ms

30 ms 1
pulse width 5 X Proom
Low-flow cutoff (SMU)
cutoff “on” value
cutoff “off” value

Forward/reverse measurements

(E/R)

Time constant

- all operating data adjustable

- galvanically isolated (not from current output)

~ digital pulse division, interpulse period non-uniform, therefore if frequency
meters connected allow for minimum counting interval:

o ti ; 1000
> MY
gate time, totafizer = Broow [H2]” at least 0.4 seconds

10 to 36000000 puilses per hour

0.167 to 600000 pulses per minute

0.0028 t0 10000 pulses per second (= Hz)

optionally in pulses per liter, m3 or US gallons
short-circuit-proof

for electromechanical (EMC) or electronic (EC) totalizers
for electronic (EC) totalizers

24 Volt (< 30 Volt)

see Table “pulse width”

open collector for connection of active electronic totalizers (EC) or switchgear
5030V '

max. 100 mA
100 ohms
, , Load rating, of active output
Frequency f = Pigow (at Q =100%) Load current Load
00028 Hz<f <« 1THz - < 150 mA > 160 Ohm
0.0028 Hz<f < 2Hz < 150 mA > 160 Ohm
0.0028 Hz <f < 3Hz < 150 mA > 160 Ohm
3Hz<f< 5Hz <. 60mA > 4000hm
0.0028 Hz<f < 5Hz < 150 mA > 160 Chm
5Hz<f< 10 Hz < 60mA > 4000hm
00028 Hz<f < 6 Hz < 150 mA > 160 Ohm’
e BHz<Ig 10 Hz < 80mA © > 3000hm
< 25mA > 1000 Ohm -

10 Hz<f< 10000 Hz

110 19%

210 20% | -of Quoov, adjustable in 1% increments; independent of current output

selectable performance, direction identified via current output, see under
“status indication output”

0.2 second or same as curreht output (see above)

Status indication output
Connection terminals
Voltage

Load current

Load

Current output Pulse output
5+6 41+ 42
24V DC 24V DC
Imax < 22 MA <25mA
looe < 16 MA

> 1.2 kohms >1kohm
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Display functlons

Display units
Actual flowrate

Totalizers

Language of plain texts

* Display

1st line (top)
2nd line {middle)
3rd line (bottom)

3-line illuminated LCD
actual flowrate, forward, reverse and sum totalizers (7-digit),

each can be set for continuous display or in sequence with others, and output of error
messages

m?3/hr, liters/Sec or US gallons/min

1 user-defined unit (e.g. hectoliters per day or US million gallons per day)

and percent of full-scale range

liters, m® or US gallons and 1 user- deﬂned unit (e.g. hectoliters or US million gallons),
min 1 year overflow time :

German, English, Fregnoh, others on request

8-digit, 7-segment numeral and sign display, symboils for key acknowledgement
10-character, 14-segment text display
4 markers ¥ to identify actual display

Power supply
Standard

Special versions

Power consumption

230 YV AC,£10% (Changeable o 100, 116 120 200, 220, 240 V AC, + 10%/- 1 5%)

481063 Hz
24V AC (changeable to 21, 42, 48 V AC), = 10%, 48 to 63 Hz
24V DC, £ 30%

AC:16 VA

Housmg

- Matenal

Enwronment class (to DIN 40040)

Protection Categ_c_)gy
(DIN 40050/ IEC 144)
IFC 080 K (compact)

IFC 080 F (separate)

DC: 11 W } incl. primary head

die-cast aluminium with polyurethane finish

HUD (ambient temperature - 25 to + 60°C /- 13 to + 140°F), in operation and in storage,
 relative humidity < 80% annual mean)

IP 67 equivalent to NEMA 6
(max. 1 mor 3.3ft underwater for max. 30 mmutes)
IP 65 equivalent to NEMA 4 and 4X ,
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Compact system

" IFM 1080 K

IFM 5080 K

Primary head
for separate systems

IFS 5000

Version Sandwich (flangeless) design Sandwich (flangeless) design
Meter size DN15t0 80 DN 25 to 100
1/2rl tO 3" 1/1011 tO 41/

S_c;ope of supply

see “IFM 5080 K+ IFS 5000 Table, page 3

Pipe flanges and rated
pressure of measuring tube
(max. operating pressure)

see “FM 1080 K” Table, page 3

see “Torques” Table Sect. 1.2.3
and “Limits”, Sect. 10.5

see “Torques” Table in Sect. 1.2.3
and “Limits”, Sect. 10.5

Electrical conductivity

> 5uS/cm (umho/cmy;
> 20uS/cm (mho/cmy)
for demineralized cold water

> 5uS/cm {(umho/cm);
> 20uS/cm (umho/cm)
for demineralized cold water

Process temperature
Compact system

Separafe system

refer to Sect. 10.5 “Limits”
- 10 to + 75°C or 14 to 167°F

refer to Sect. 10.5 “Limits,

“Standard: - 60 to + 140°C or-

- 76 to + 284°F
Ex version: — 60 to + 180°C or
- 76 to + 356°F

= 60 to + 180°C or — 76 1o + 356°F

Ambient temperature
for < 60°C or < 140°F
process temperature
for > 60°C or > 140°F
process temperature

= 2510 + 60°C or - 13 to + 140°F
- 25 t0:+ 40°C or - 13 to + 104°F

~ 2510 + 60°C or - 13 to + 140°F

compact system:
- 25 10 + 40°C or - 13 to + 104°F
separate system:
= 25t0 + 60°C or — 13 to + 140°F

Change in
process temperature
Temperature rising

Temperature falling

AT = 150°C or 302°F, in 10 minutes

AT = 100°C or 212°F, for sudden change
AT = 80°C or 176°F, in 10 minutes
AT = 60°C or 140°F, for sudden change

Vacuum load

0 mbar abs. or 0 psia

0 mbar abs. or 0 psia

Insulation class of
field coils
Compact system

Separate system

E, < 75°C or < 167°F
process temperature

H, < 140°C or < 284°F
process temperature
H, < 180°C or < 356°F
process temperature

Pow_er sup_ply for field coils

“max. 60 V from signal converter

max. 60 V from signal converter

Electrode design

pin electrodes

fused-fitted electrodes

Protection category
(DIN 4005071EC 144)

IP 66 equivalent to NEMA 4X

IP 67 equivalent to NEMA 6

Environment class
- (DIN 40040)

HUD

(ambient temperature

- 25 o + 60°C or - 13 to + 140°F,
relative humidity < 80%

annual mean)

HUD
(ambient temperature ,
~ 25 to + 60°C or - 13 to + 140°F,

relative humidity < 80%

annual mean)
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Compact system

IFM 1080 K

IFM 5080 K

Primary head
for separate systems

IFS 5000

Materials
Measuring. section

Electrodes

Housing

< DN 15, < /"
> DN 25 > 17
Terminal box

(separate systems only)

Grounding_rings **

Gaskets **

< DN15, < "

> DN 25, > 1"

Centering material **
< DN 25 < 1"
> DN 40, >11/"

Stud bolts
Standard
Special version

polysulfone, glass fiber reinforced

stainless steel 1.4571
or SS 316 Ti — AlSI

malleable cast iron

(GTW 40) or grey cast iron (GGZO) *
matleable cast iron _

(GTW 40) or grey cast iron GG 20 *

stainless steel 1.4301
or SS 304 - AlSt
EPDM gaskets
EPDM gaskets

rubber sleeves
rubber sleeves

steel, electrogalvanized
stainless steel 1.4301
or SS 304 - AlSI

fused aluminium oxide, 99.7% AlLOs

platinum

stainless steel 1.4462/Duplex

stainless steel 1.4301 or
SS 304 —- AlSI

die-cast aluminium *

stainless steel 1.4571
or SS 316 Ti~ AlSI

Viton O-rings,

optionally with PFA coating
Gylon 3500 (beige) gaskets
(range of application similar

to that of PTFE), optionally
Chemotherm (graphite) gaskets

EPDM rings
rubber sleeves

steel, electrogalvanized
stainless steel 1.4301
or SS 304 - AlSI

*  with polyurethane finish

**. gsee Tables on page 3 for scope of supply
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10.4.2 IFS 4000 and M 900 primary heads, IFM 4080 K and IFM 3080 K compact flowmeters

Compact system

'IFM 3080 K

IFM 4080 K, K 480 S

Primary head
for separate systems

M 900

IFS 4000

Versions/meter sizes
with flange connections

for the food industry
Sanitary connection DIN 11851

Clamp connection

SMS connection

DN 10-300 and %/g" to 12"

(see below)

Meter sizes DN 10-25 .
Pressure rating PN
Measuring tube

nom: dia. 17 to 4”

on request

DN 10-600 and 3/g” to 24"
(see below)

Rated pressure

dependent on meter size,
connecting flange,

liner and process temperature,
see Sect. 10.5 “Limits”

“dependent on meter size,

connecting flange,
liner and process temperature,
see Sect. 10.5 “Limits”

Connecting flanges
to DIN 2501 (&= BS 4504)

to ANSI

DN 10 to 50 and DN 80:

PN 40
DN 65 and DN 100 to 150: PN 16
DN 200 to 300: PN 10

35" o 12
Class 150 or 300 lbs / RF

DN 10 to 50 and DN 80: ~ = PN 40
DN 65 and DN 100 to 150: PN 16
DN 200 to 600: PN 10

38" to 24"
Class 150 Ibs / RF

Electrical conductivity

> 5 uS/em (umho/cmy;
> 20 uS/cm (umho/cm)
for demineralized cold water

> 5 uS/cm (umho/cm);
> 20 uS/em (umho/cm)
for demineralized cold water

" Process temperature
(see Sect. 10.5)
Compact system
Separate system

— 60 t0 + 140°C or - 76 10 + 284°F
~ 60 to + 180°C or — 76 to -+ 356°F

— 60 to + 140°C or = 76 t0 + 284°F
- 60 to + 180°C or — 76 10 + 356°F -

Ambient temperature
at < 60°C or < 140°F
process temperature

at > 60°C or > 140°F
process temperature
Compact system
Separate system

- 25 to + 60°C or — 13 to + 140°F

~ 95 10 + 40°C of - 13 to + 104°F

= 25 to + 60°C or - 13 to + 140°F

- 2510 + 60°C or - 13 to + 140°F

— 25 to + 40°C or - 13 to + 104°F
- 25 1o + 60°C or - 13 to + 140°F

Insulation class of field coils /
process temperature
Standard

Special version

E/ < 120°C or < 248°F

H / < 180°C or < 356°F

10 to 300 (/g"” t0 12):
180°C or <-356°F
0 to 600 (14” t0.24"):
120°C or < 248°F
0
1

to 600 (14" to 24"):
80°C or < 356°F

Power supply for field coils

max. 60 V from converter

max. 60 V from converter

Electrode design
Standard

Special version

flat elliptical, solidly fitted,

surface-polished, self-cleaning

DN 50 to 300 or 2” to 12”
field replaceable electrodes WE

DN 25 t0 150 or 1" 10 6 “

replaceable when measuring tube drained
DN 10 t0- 20 / DN 200 to 600 or 5/g" to
3/, /8" 10 24”

flat elliptical, surface-polished, self-cleaning

DN 350 to 600 or 14" to 24"
field replaceable electrodes WE

Protection category
(to DIN 40050/1EC 144)
Compact system

Separate system

IP 67 equivalent to NEMA 6

IP 85 equivalent to NEMA 4 and 4X

{option: 1P 67, IP 68 equnvalent

1o NEMA 6)

IP 67 equivalent to NEMA 6

(IP 65 equivalent to NEMA 4 and 4X with
field replaceable electrodes WE)

IP 67 equivalent to NEMA 6

‘1 (option: IP 68 equivalent to NEMA 6)

Environment class (DIN 40040)

HUD (ambient temperature =25 to
+60°C or ~13 to +140°F, relative air
humidity < 80% annual mean)

HUD (ambient temperature 25 to

“+60°C or -13 to +140°F, relative air
- humidity < 80% annual mean)

Grounding rings

available as option

‘available as optlon
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Compact system

IFM 3080 K

IFM 4080 K, K 480 S

Primary head
for separate systems

M 900

IFS 4000

Materials
Measuring_tube

Liner

Standard: DN 10-20 .
or 3/g - 3/4"
DN 25-150
or1” -6"

> DN 200
or> 8"

Special versions
= DN 200
or > 8"

Food version

Electrodes
Standard

Special versions

Food version

Field replaceable
electrodes WE

Housing *
DN 10 = 40 or 3/g" - 11/,”

=>DN50 or> 2"

Food version

Terminal box *
(primary head only)
Standard

Food version

Conneotmq ﬂanqes
to DIN 2501 DN 10 - 50, DN 80

DN 65, = DN 100

fo ANSI:

Grounding rings

stainless steel
(1.4301 or high material number)
equivalent to SS 304 - AISI

PTFE (Teflon)
Neoprene or PTFE (Teflon)

Neoprene or PTFE (Teflon)

Irethane, hard and soft rubber,
others on request

PTFE (Teflon)

Hastelloy C4

stainless steel 1.4571
or SS 316 Ti — AlS|,
Hastelloy B2, titanium,
tantalum, platinum,
others on request

stainless steel 14571
or SS 316 Ti — AlSI

stainless steel 1.4571

or SS 316 Ti — AlS|
GTW 30

sheet steel

optionally stainless steel!

1.4571 or SS 316 Ti — AlSI
without enamel finish

die-cast zinc

aluminium, without enamel finish
steel 1.0402 (C22)

or AlSI: C 1020

steel 1.06501 (RST 37.2)

oe AlSl: C 1035

steel ASTM A 105 N

stainless steel 1.4571
or 8S 316 Ti - AlS!

stainless steel
(1.4301 or higher material number) -
equtvalent to SS 304 - AlSI

'PTFE (Teflon)

PFA {reinforced with

stainless steel mesh)

Neoprene or PTFE (Teflon)

Irethane, hard and soft rubber,
others on request ~

Hastelloy C4

stainless steel 1.4571

or SS 316 Ti — AlSI, .
Hastelloy B2, titanium,
tantalum, platinum,

platinum/iridium, others on request

stainless steel 1.4571
or SS 316 Ti — AlSI
GTW 30

sheet steel

die-cast aluminium

steel 1.0402 (C22)

or AlSI: C 1020

steel 1.0501 (RST 37.2)
or AlSI: C 1035

steel ASTM A 105 N

stainless steel 1.4571 -
or SS 316 Ti - AlSI

*

with polyurethane finish
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Limits for fused aluminium oxide, PFA and PTFE

Liner Flange Nominal diameter Flange 8= Max. operating pressure in bar (and psig)
standard of measuring tube pressure Standard at a product temperature of ... .
and rating -
flanges or class 'Optlon < 40°C < 60°C <70°C < 90°C <100°C < 120°C < 140°C < 180°C
S ) (€ 105%F) | (< 140°%F) | (< 158°F) | (L 195°F) | (K 210°F) | (<'250°F) | (< 285°F) | (< 355°F)
Fused DIN 2501 DN (2.5) 15-80* PN 40 S 40 (580) | 40 (580) | 40. (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580)
aluminium| ’ DN 100* PN 16 S 16 (230) | 16 (230) | 16 (239) | 16 (230) | 16 (230) | 16 (230) { 16 (230) | 16 (230)
oxide - DN 100* PN 25 o] 25 +(360) | 25 (360).| 25 (360) | 25 (360) | 25 (360) | 25. (360) |25 (360) | 25 (360)
ANSIB 165 | (V1p") V"4 * 150 lbs S 19.6 (284) | 19 (275) | 18.7 (271) | 18.1 (262) | 17.7 (256) | 17~ (246) | 16.2 (235) | 147 (213)
(14o") Vo"'-3"* 300 Ibs 0] 40 (580) | 40. (580).| 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580).f 40 (580)
4> 300 Ibs 0 25 (360) | 25 (360) | 25 . (360) | 25 (360) | 26 (360) | 25 (360) | 25 (360) | 25 (360)
PFA DIN 2501 DN 25-50, DN 80 PN 40 S 40 (580) | 40 (580) | 40 (580) | 40 (580)'| 40 " (580) | 40 (580) | 40 (580) | 40 .(580)
DN 65, DN 100-150 . | PN 16 S 16 (230) | 16. (230).| 16 (230) | 16 (230) | 16 (230).! 16 . (230) [ 16 (230) | 16 (230}
ANSIB16.5 | 1"-6" 150 Ibs S 196 (284) | 19 (275) | 18.7(271) | 18.1(262) | 17.7 (256) | 17 (246).| 16.2/(235) | 147 (213)
PTFE DIN 2501 DN 10-50, DN 80 PN 40 S 40 . (580) | 40 (580) | 40 (580) | 40 (580)] 40 (580) | 40 (580) | 40. - (580) } on request
(Teflon) DN 65, DN 100-150: | PN 16 S 16- (230) | 16 (230) | 16. (230) [ 16 (230) | 16+ (230) | 16 (230) | 16 (230) | 16. (230)
DN 200-600 PN 10 S 10 (150) | 10 (150) | 10 (150) | 10 (150) [ 10 (150) | 10 (150) | 10 {150) | 10 (150)
DN 65, DN 100-150 | PN 40 o} 40 (580) | 40 - (580) | 40 (580) | 40 (580) | 40- (580) | 40 (580) { 40  (580) | on reguest
DN 200-600 PN 18 o] 16. (230) | 16-(230).| 16. (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230)
ANSIB 165 " | 3/g”"-24" 150 lbs S 19.6 (284) | 19.0 (275) | 18.7 (271) | 18.1 (262) | 17.7 (256) | 17.0 (246) | 16.2 (235) | 147 (213)
3/g"-24" 300 Ibs 6] 40" (580) | 40 +(580).| 40 - (580) | 40~ (580} | 40 (580) | 40  (580) | 40 (580) | on request
* Pipe flanges, DN 2.5-100 and V/1g"-4" are flangeless design! B
Limits for neoprene, irethane, hard and soft rubber P
Liner Flange Nominal diameter | Flange S= } Max. operating pressure in bar (and pslg)
standard of measuring tube | pressure Standard § at max. possmle product temperature of..
and rating O=
flanges or class Option Soft.rubber Neoprene Irethane Hard rubber
: < 40°C (< 105°F) < 60°C (< 140°F) < 70°C (< 158°F) < 90°C (< 195°F)
Neoprene,| DIN 2501 DN 25-50, DN 80 PN 40 S 40 (580) 40 (580) 40 (580). 40 (580)
irethane, DN 65, DN 100-150 | PN 16 S 16 (230) 16 (230) 16 (230) 16 (230
hard and DN 200-600 “|'PN 10 1S 10 (150) 10 (150) 10 (150) 10 (150)
soft DN 25-800 PN 16-1500° | O 1664  (150-920) | ** 16-100. (150-1450) [ ** 16-1500 (150-20000)| ** - 16-80 . (150-1160)
rubber  [%Ns| 124" 1501s = | S v <106 (<284)| <190 (< 275)| < 187 (S 27|18l (<262
B16.5 1"-24" 300 Ibs 0] < 508 (< 737)| *** < 492 (K 714)| *** < 484 (< T702)| *** < 46.8 (< 679)
1,”—2‘4"v 600 lbs 0 < 64 (< 920) < 100 . (<1450) < 100 (< 1450) < 80 . . (<1160):
APl 6 BX =1 | 20000 psig 0. - - < 1500 (< 20000)| -
i dependent on flange pressure rating
ookl dependent on product temperature
Limits for polysulfone
Liner Flange | Nominal Flange S= Max. operating pressure in bar (and psig)
standard | diameter of | pressure Standard at a product temperature of ...
measuring | rating -
tube and | or class Optton <20°C |<25°C |<30°C |<35°C |<40°C [<50°C {<55°C. [<60°C [<65°C |<70°C |<75C
flanges * (£ 68%F) (< 77°F) |(< 86°F) [{< 95%F) |(< 105°F) |(< 122°F) [(< 131°F) |(< 140°F) [(< 149°F) |{< 158%F) | (< 167°F)
Poly- DIN 2501 | DN'15 PN 40 S{O* |40 (580)40 (580) |40 (580) 40 (580)|25 (360){25 (360) 16 (230|116 (230) 10 (150) (6 (90) |2.5(37)
sulfone DN 25 PN 40 S (O™ } 40 (580) |40 (580) 40 (580) [25 (360) |25 .(360) |16 (230) {16 (230)[10: (150) {10 .(150) 16 (90) |2.5(37)
DN 40 PN 40 s{o* |25 (360)125 (360)}16 (230)}16 (230){16 (230){10 (150)}{10 (150)| 6 ( 90)| 6 { 90)125(37) |2.5(37)
DN 50 PN 40 sO= |25 (360)|16 (230)|16 (230)}{16 (230}{16 (230) (10 {150)} 6 (-90)| 6 (:90) 25( 37)12.5(37) |25(37)
DN.80 . PN 40 S 16 (230) |10 (15010 (150){10. (150) {10 (150} 6- ( 90)| 6 ( 90} 25( 37N)| 2.5( 3712537 |-
ANSI 2" 150 ibs S 19.7(285) 119.7(285) 19.7(285) | 19.7(285) 19.6(284) [19.3(280) [ 16 (230)-|16 (230) {10 (150)|6 (90) - 125(37)
B165 1 150 lbs S 19.7(285) | 19.7(285) | 19.7(285) { 19.7(285) { 19.6(284) | 16 (230) {16 (230)|10 (150)|10 (150} (6 (90) |2.5(37)
11" 150 Ibs S 19.7(285) 197(285) 16" (230) {16 (230) |16 (230)}{10 (150)|10 (150)] 6 ( 90)| 6. ( 90)12.5(37) 2.5(37)
2" 150 ibs S 19.7(285) | 16 {230 | 16 (230) |16 {230) {16 (230}{10 (150)| 6 ( 90)| 6 ( 90) 25( 37){25@37) |25(37)
3" 150 Ibs S©*== | 16 (230)|10 (150) [10 (150)[10. (150) |10 (150)} 6 ( 90)| 6 ( 90)} 2.5 37)| 2.5( 37)]25(37) |-
* Pipeline flanges, because of flangeless design. :
el Same operating pressure if ANSI pipe flanges /2" to 3", class 300 lbs are used.
Vacuum load
Liner Meter size Max. operating pressure in mbar (and psia)
T S ) at a product temperature of ... : o o
DN mm inches < 40°C < 60°C < 70°C < 90°C <100°C | £120°C | <140°C" | <180°C
) (£ 105°F) | (< 140°F) | (< 158°F) | (£ 195°F) | (< 210°F) | (< 250°F) | (< 285°F) | (< 355°F)
Fused aluminium oxide 25- 100 o= 10 0( 0 0( 0 0( 0 0( 0 0( 0 0( 0 0( 0) 0( 0)
PFA’ ) 25 - 100 1 - 4 0( 0 0(.0 0( 0) 0( 0} 0( 0 0( 0) | 150{22) {200 (2.9)
125 . - 150 5 <+ 6 50 (0.7) 50 (0.7) 50 (0.7) 50(0.7) | 100-(1.5) | 200 (2.9)' | 300 (4.4).: | 400 (5.8}
PTFE (Teflon) 10 - 600 3/g - 24 : on request
Neoprene 25 =~ 300 1 - 12 400 (5.8)" | 400 (5.6)
350 - 600 14 . - 24 600 (8.7) | 600 (8.7) -
Irethane 25 - 600 1 - 24 500 (7.3) | - = - = - - -
Hard rubber 25 - 300 1 - 12 250 (3.6) | 400 (5.8) | 400 (58) | 400 58) | -
350 = 600 14 - 24 500 (7.3). | 600 (8.7) | 600 (8.7) | 600 (8.7) | - —
Soft rubber 25 - 300 1 - 12 500 (7.3} : = ) -
350 ~ 600 14 .- 24 60087 |- -
Polysulfone 15 - 80 o = 3 0(0 o(0 0o |- - = = -
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IFM 1080 K

IFM 3080 K

IFM 4080 K

IFM 5080 K

K 480 S

IFM 1080 K
K 480 S

Sliedrecht, Holland
Altometer

SIGNAL CONVERTER - MESSUMFORMER
B J
¥ C ]
m:;moi; [ ; J
l _
OUTPUTSIGNALS - AUSGANGSSIGNALE
Vet T iiie
S ] A ]
]

Pulses
impulse e ‘

I

SPECIAL FUNCTIONS - SPEZIALFUNKTIONEN

[
|
l

CALIBRATION FOR - KALIBRATION FOR

Pri head
Mawanain.

e 3

Meter Size ’ DN

Primary const. [GK

)
v

R
]

R

Tag, No.
MaangLNr. r

S

IFS 4000
IFS 5000

080 F — ~

\LL_\_:_\’_L_ _LL_.

Type Magnetic field frequency
’ | I (here: 1/6 of power frequency)

M 900
[KROHNE 10/a0g
"

IFS 4000/ 6
Insulation class

Altometer
Krohne ——+1A92 4711 1SO. KL. H

Order No.
GK 2.147 GKL 4.301
Primary — i ———~

constant GKL DN 50 - PFA-HC

1P 67

of field coils

- \\——— Protection category

PN 40 ‘ to DIN 40050/ 1EC 144

Liner
see Table
below

Meter size DN in mm,
for dimensions in inches
refer to Table under

Fct. No. 3.1.4 or Table

see Table below

Electrode material

Flange pressure rating
or
flange class

in Sect. 101
Liner : ) Electrode material
AL Fused aluminium HB Hastelloy B2
: ~ oxide {99.7% Al,Og) HC Hastelloy C4
H Hard rubber IN incoloy
NE Neoprene M4 Monel 400
PFA Teflon-PFA Ni Nickel
PS Polysuifone PT Platinum cap on
PUI irethane . stainless steel 1.4571 (SS 316 Ti)
T Teflon-PTFE TA- Tantalum .
4 Soft rubber Tl Titanium :
ZR Zirconium oxide V4A Stainless steel 1.4571 (SS 316 Ti)
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| 10.7.1 IFS 5000 and IFM 5080 K

Dim_en_sic‘»n's'i'n mm and (inches)
Necessary flange spacing

DN 2510 15, V10" t0 /2™ Dimension a + 2 times gasket thickness
' (gasket between grounding rings and pipe flanges)

DN 2510100, 1" 10 4” : ‘ : :
without grounding rings: Dimension a incl. gaskets between primary head and pipe flanges
with grounding rings (option): Dimension a + 10 mm or a + 0.4”, incl. gaskets between grounding rings and pipe flanges
* For compact flowmeters: Weight as specified in Table plus approx. 2.2 kg or 4.9-bs .
- ** Meter size DN 2.5 — 15 and V40" — '»2”: Pipe flanges DN 15/ PN 40 or /2" / Class 150 Ibs (300 Ibs).

Meter size Dimensions in mm (inches) approx.*
) o ) weight
DNmm  .|inches a be bx c di|do e f g in kg (Ibs)
25-15* | %o-16* | 85 (256)|208 (8.19)[310(1220)| 50 (1:97)| 15 (058} — 44 (173)| - 51 (199 17 (37)
25 1 58 (2.28)| 189 (7.44) | 291 (11.46):| 55 (2.17)] 26 (1.02)| 46 (1.81)|102 (4.02)| 68 (268)| 34 (134)| 1.7~ (37

40 1% 83. (327)|204 {8.03)]306(12.05)| 80 (3.15)| 39 (1.54)| 62 (244)[117 (461)| 83 (327)| 42 (163)| 25 (55
50 2 103 (4.06) {222 (8.74).{324 (12.76) | 100 (3.94)| 51 (2.01)| 74 (291)|135 (6531){101 (3.98)| 51 (199} 30 (6.6)
80 3. 1563 (6.02) | 254 (10.00) | 356 (14.02) { 150 (5.91)| 80 (3.15)|106 (4.17)| 167 (6.57){133 (524)| 67 (262)| 56 (12.3)
100 4 203 (7.99) | 279 (10.98) | 381 (15.00) | 200 (7.87) [ 101 (3.98) | 133 (5.24) {192 (7.56) | 158 .(6.22)| 79 (3.11)) 89 (196)

"IFS 5000 . IFM 5080 K

Primary head : Compact flowmeter
DN 2.5t0 15 DN25t0 15 Detail A
' to )" : : Tho' to 172"
204
78 {8.03")
{3.07 - ) :
2Q o3 - o
\ / 5(;"1I\?PT Sy ; BN ]
s ¥ Ll{ N
(TC)V & : o ] & BN
B P v 4
A
X o ) N o c
- a
e .
DN 25 to 100 - G DN 2510 100 Detail A
17t0 4" e ’ 1”10 4” (standard)
204 :
78 #8039 Aol
{8.07") TIIIII{!‘{QZ"‘,
VPG"16‘ T
VENPT Detail B
— - (option with
| ——+ 2 grounding
e . rings)
L y e
\ ) Q)7
Je b
. .




[10.7.2 IFM 1080 K

Dimensions in mm and (inches)

Necessary distance between

pipe flanges (dimension a)
3" dimension a + 2 X thickness of gaskets
between grounding ring and pipe flange .

DN 15 - 80 and '/,” -

Dimension a incl. grounding rings and gaskets between primary head and grounding rings -

Dimensions in mm (inches)

Approx. weight

Meter size
DN mm inches a b da e in kg (Ibs)
15 ", 65 (256) | 310 (1220) | 52 (2.05) |67 (264) 7 (1.85) 2(93)
25 1 65 (256) | 320 (1260) | 52 (205) |62 (244) 66 (2.60) 5( 99)
40 17, 89 (350) - | 335 (13.19) | 76 (299) |70 (276) 2 (3.23) 0 (11.0)
50 2 | 112 (4.41) [ 354 (1394) | 98(3.86) |70 (2.76) 102 (4.02) 9 (13.0)
80 |3 162 (638) | 370 (1457) | 148 (683) |81 (3.19) 131 (5.16) 3 (16.1)
DN 15 - 40 DN 50 and DN 80
1/2): - 1 1/2n 2» and__3"\
156 204 156 .204
(614 : (8.03") ©(6.147) (8.03")
PG5 - : PG 16 |
/2" NPT '\, ~ I " — N
2 315 @}‘ 175" NPT Fl“ 88 @) |
Sls AT T : | sle L T
P k=2 M/ . - 5 Ql ;
85 g 85 1 _
25 : z A 3
. L\ | 5
D) Bl T
|
.C




10.7.3 IFS 4000, IFM 4080 K and K 480 S

Flang’ed connections
. DIN 2501 (=BS 4504) / DN 10-300 / PN 40, 16 oder 10:
.. ANSI B 165 / %/g"-12" / Class 150 Ibs / RF:

Dimension a without flange gaskets:
* For compact flowmeters:
** Meter size 3/3”:

Dimensions in mm (inches)
see Table
see Table

Not supplied with flowmeter, to be provided by Customer
Weight as specified in Table plus approx. 2.2 kg or 4.9 Ibs
Flanged connection /2"

Meter size to ... Dimensions in mm (inches) Approx. *
DIN ANSI , , weight
DN mm PN Jinches |a br bk c 1 d j dia. Do | dia. Danst. | in kg (fbs)
10 40 3/g** 1150 (5.91) .| 231 (9.09) © | 333 (13.11) | 121 (4.76) | 61 (240 | 58(2.28) | 90 (3.54) 88.9 (3.50) 4 (8.8)
15 40 /s 150 (5.91) | 231(9.09) | 333 (13.11) | 121 (476) |61 (240) | 58 (228) | 95 (3.74) 88.9-(3.50) 4 (8.8)
20 40 3, 1150 (591) | 231 (9.09) | 333 (13.11) | 121.(476) | 61 (240) |. 58.(2.28) | 105 (4.13) ‘986 (3.89) 6 (13)
25 40 1 150 (5.91). | 231 (9.09)  {-333 (13.11) | 121 (476) | 61 (2.40). | 58 (2.28) | 115 (4.53). | 108.0 (4.25) 6 (13)
32 40 - 150 (591) | 247.(9.72) .| 349(13.74) | 139 (547) |70 (276) | 73 (287) | 140 (551 | - 7(15)
40 40 11/o 150 (591) | 252 (9.92) |'354 (13.94) | 150 (5.91) | 75 (295) | 73 (2.87) | 150 (5.91) | 127.0 (5.00). 7 (15)
50 40 2 200 (7.87) | 290 (11.42) | 392 (15.43) | 181 (7.13) | - 99 (3.90) | 165 (6.50) | 1524 (6.00) 8.(18)
65 16 - 200 (7.87) | 300 (11.81) | 402 (15.83) | 181 (7.13) | - 99 (3.90) | 185 (7.28) | - 12 (27)
80 40 3 200.(7.87) | 307 (12.09) | 409 (16.10) -| 195 (7.68) | - 99 (3.90) | 200 (7.87) | 1905 (7.50) 12 (27)
100 . 16 .| 4 250 (9.84) | 358 (14.09) | 460 (18.11) | 257 (1012) | - 131 (5.16) | 220 (8.66) | 228.6.(9.00) 14 (31)
125 16 | - 250 (9.84) | 369 (14.53) | 471 (18.54) | 257 (10.12) | - 131 (516) | 250 (9.84) | - ' 19 (42)
150. 16| 6 300 (11.81) | 399 (15.71) | 501 (19.72) - | 281 (11.06) | - 143 (5.63) | 285 (1122) | 2794 (11.00) 22 (49)
200 10 8 | 350.13.78) | 457 7.99) | 559 (22.01) | 342 (13.46) | - 177 (8.97) | 340 (13.39) | 342.9 (13.50) 35 (77)
250 10 {10 400 (15.75) | 509 (20.04). | 611 (24.06) | 383 (15.08) | - 205 (8.07). | 395 (15.55) | 406.4 (16.00) 49 (108)
300 10 {12 500 (19.69) | 572 (22.52) | 674 (26.54) | 433 (17.05) | - 235 (9.25) | 445 (17.52) | 482.6 (19.00) 61(134)
IFS 4000 Primary head )
DN 10 - 40 _ DN 50 — 300
g" =1 e" S max 18 2"=12" pats mactie 78
NPT (max. 4.657) ; /2,, NPT ‘(‘né;x) -
e :‘5 ML @__ a %
o i © v %S =
: -
j )
1
aztl
(=004 at!
(+ 0.04"
IFM 4080K and K 480 S_Compact flowmeters
om i oo DN 50 - 300
: Coom L qom 156 . 204
~ ®.03")
e Pa e =
- e

dia. D

bk + 5 (+0.20")

dia. D

bK + 5'(+0.20"
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_ 1 langed connections - Dimensions in mm (inches)
1F DIN.2501 (=BS 4504) / DN 350-2000 / PN 10 or 6: see Table '
DIN 2501 (=BS 4504) / DN 350-2000 / PN 25: see Table, dimension api + 200 mm or + 7.87”

[~ ANSIB 165 /14" = 40” / Class 150 Ibs / RF: : see Table
f ANSI B.16.5 / 14" — 40” / Class = 300 Ibs / RF: Dimensions supplied on request
i AWWA / = 24" / Class B or D / FF: Dimensions supplied.on request
Dimension a without flanged gaskets: Not supplied with flowmeter, to be provided by customer
Irethane liner, thickness > 12 mm/> 105" Size of flange greater than size of measuring tube, see Tables below.
# For compact flowmeters: Weight as specified in Table plus approx. 2.2 kg or 4.9 Ibs
Meter size 10 .. Dimensions in mm (inches) ' ' Approx. *
DIN | ANSI ' ; weight
DN mm PN {inches |apn aans! br bk c - |d e j in kg (ibs)
350 10. |14 500 (19.69){ 700 (27.56) | 753 (29.65) | 853 (33.66)| 570 (22.44)| 329 (12.95) | 332 (13.07)| 305 (1201)] 145 (320) *
1400 10" |16 600 (2362)| 800 (31.50) | 802 (3157) | 904 (3559)| 620 (24.41)| 353 (13.90). |. 349 (13.74)| 385 (15.16)|. 180(400).*
500 10:. 120 600 (2362)] 800 (31.50) | 903 (35:55). | 1005(39.57)| - 720 (28.35) 404 (1591) | 371 (14.61) | . 385 (15.16)| 240 (530) *
600 10, |24 600 (23.62)1 800 (31.50) | 1005 (39.57) | 1107 (4358)| 822 (32.36)| 455 (17.91).| 493 (19.41)| 385 (15.16)] 330 (730) *
IFS 4000 Primary head ’ Flange size for
, irethane liner,
DN 350 2000 : _ : : thickness > 12 mm/> 0.58”
14" = 40" PG 16 max. 118 '_7_8_, ‘ B N | DN
72 4657 B07) . o . ominal size in mm
NET \§ ]j_ ; (DIN 2501)
] 13 ) B / .
5 | Measuring tube | Flanges
owe 1 ) wE " DN 350 DN 400
o — - R - Jf— 'y DN 400, 450 DN 500
v | ; DN 500, 550 DN 600
J [ , o DN 600, 650 DN 700
HE— 1 Sysiseit , DN 700, 750 | DN 800
B s L : P Y DN 800, 850 DN 900
Tax05% o c 140 DN-900, 950 DN 1000
BT — Twe 657 --DN 1000 DN 1200
‘IFM 4080K and K480 S Compact flowmeters l(}la\c[)\lrréllngl f'ég)m inches
iDN 350 600 PG 16 186 . : 204 . .
14" ~ 247 72 {6147 ol 803" . Measuring tube | Flanges
| 22\ Ve lerr 147 16”
@ § T ) 16”, 18" 201:
e & : 207,220 . 24”
1 P § oo ; : 24" 26" 28"
[ 2 I . S T 28", 30" 32"
| .; WE Ny I ) We ° - - 211 3411 : 3611
-@ fe3 j'f-'? L __‘i_ . n-/_ 36”, 381) 40:1
| in = I SIIts 3 ] » 40" 48”
J : / o |- / .
| H N J e ; WE = F;e!d re(ajplaceable
SR SR h J . electrodes
L e e fn ' fwe = Dimension ¢+ 900 mm
a0, Lo : e : or C + 35.50”
: . (minimum dimension)
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| 10.7.4 M 900 and IFM 3080 K

Flanged connections Dimensions in mm and (inches)
.. DIN 2501 (=BS 4504) / DN 10-300 / PN 40, 16 or 10: see Table
.. ANSI B 16,5 / 3/g"-12" / Class 150-Ibs / RF: see Table
.. ANSI B 16.5 / 8/g"-12" / Class = 300 lbs / RF: dimensions on request
Dimension a without flange gaskets: Not supplied with flowmeter, to be provided by customer.
* For compact flowmeters: Weight as specified in Table plus approx. 2.2 kg or 4.9 Ibs
** Meter size 3/5”: Flanged connection 1/2”
WE = Field replaceable electrodes, optional for meter sizes DN 50 - 300 and 2” - 12”
fwg = DlmenS|on c+ 900 mm or ¢ + 35,50" (minimum dimension)
Meter size {0 ... Dimensions in mm {(inches) _ Approx.*
DIN ANSI ‘ 1 } weight
DN mm PN jinches |a br bk c d - i dia. Do’ | dia. Dansi | in kg (Ibs)
10 . 40 3/g™ 1200 (7.87) | 169 (665) 1358 (14.09) | 92(362) | 66(260)| 70(276) | 90 (354) 88.9 (3.50) 10 (22)
15 40 /s 200 (7.87). | 169 (6:65) . | 358 (14.09) | 92 (362) | 66 (260)| 70 (276) | 95 (3.74) 889 (3.50) 10 (22)
20 40 34 200 (7.87) | 169 (665) | 358 (14.09) |. 92 (362) | 66 (2.60)| 70 (276) { 105 (4.13). |. 986 (3.89) 10 (22)
25 40 1 200 (7.87) | 191 (752) | 380(14.96) | 96 (378 | 77 (3.03)| 94 (3.70) | 115 (453) | 1080 (4.25) 11 (24)
32 1 40 14 200.(7.87) | 191 (752) | 380 (14.96) | 96 (3.78) 77 (3.03)| 94 (370) | 140 (551) | 117.3 (462 11 (24)
40 40 11/2 200 (7.87) | 236 (929) | 425 (16.73) | 184 (724) | 99 (3.90)| 94 (3.70) | 150 (5.91) | 127.0 (5.00) 13 (29)
50 40 2 200 (7:87) | 236 (929) |425(1673) | 184 (724) | 99 (390)| 94 (3.70) | 165 (650) | 152.4.(6.00) 14.(31)
65 - |16 2/2 200 (7.87) | 256 (10.08) | 445 (17.25) | 184 (7.24) | 109 (4.29)| 94 (3.70) | 185 (7.28) | 177.8 (7.00) 15 (33)
80 40 | 3 200 (7.87) | 256 (10.08) | 445 (17.25) | 184 (7.24) | 109 (4.29)| 94 (3.70) | 200 (7.87) | 1905 (7.50) 17 (37)
100 116 4 250 (9.84) | 316 (12.44) | 505 (19.88) | 234 (9.21) . | 139 (5.47)| 125 (492) | 220 (866) | 2286 (9.00) |. 28 (62)
125 16 5 | 250 (9.84) | 316 (12.44) | 505 (19.88) | 234 (9.21) | 139 (5.47)| 125 (4.92) | 250 (9.84) | 254.0 (10.00) 35 (77)
150 16 5 300.(11.81) | 336 (13.23) |.525 (20.67) | 266 (10.47) | 149 (5.87)| 172 (6.77) | 285 (11.22) | 279.4 (11.00) 45(99).
200 110 . 8 350 (13.78). | 396 (15.59) | 585 (23.03) .| 354 (13.94) | 179 (7.05) | 210 (8.27) | 340 (13.39) | 342.9 (13.50) 56 (123)
250 10 (10 400 (15.75) | 456 (17.95) | 645 (25.39) | 434 (17.09) | 209 (8.23)| 244 (961) | 395 (1555) | 406.4 (16.00) 75 (165)
300 10 112 500 (19.69) | 532 (20.94): | 721 (28:39) | 490 (19.29) | 247(9.72) | 280 (11.02). | 445 (17.52) | 48256 (19.00) | 110(243)

M 900 ‘ ‘ . IFM 3080 K

. Primary head Compact flowmeter
DN 10 - 300 DN 10 - 300
3/8" - 1211 3/8)7 - 12:!
PG 16 156 204
/5" NPT (6.14" (8.03“)
PG 16 -2 - L
1 NPT\ | (4.33") & £is
] o :: - HE3 WE % WE
5 —ﬁrll:!:\\‘ﬂtﬂ ; r&%\; ! & < 7%7
TSR T ) s gy =
S =l
el HERR = [ N N S R NG o747 IR I SN S B B 1 | o> "ol |1 1 e I S A !
Lo L N B -
T 1 P i A N i
L 0 £ 140 140 [T ML)
=+ 0.5% (551" : (5517 5 51
- WE g I
fwe
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M 900 and IFM 3080 K with sanitary connection to DIN 11851

* - IDimensions in mm and (inches) * For compact flowmeters: Dimensjon b +127 rhm or + 5.00”
o : ** For stainless steel housing: Dimension ¢ + 14 mm or + 0.55"

Meter size Dlmensmns in mm (inches)
DN'mm la ‘b* c** d j
10 and 20 200 (7.87). . 223 (8.78) 92 (3.62) 66 (2.60) 0(2.76)
25 and. 32 200 (7.87) 245 (9.65) 96 (3.78) 77 (3.03) 94 (3.70)
40 and . 50 200 (7.87) 290 (11.42) 184 (7.24) ) 99 (3.90) 4 (3.70)
65 and 80 200 (7.87) © 1310 (1220) 1184 (724) 109°429) 4 (3.70)
' 100 and 125 250 (9.84) 370 (14.57) 234 (9.21) 139 (5 A7) 125 (4.92)
‘M 900 primary head IFM 3080 K compact flowmeter
with sanitary connection to DIN 11851 with sanitary connection to DIN 11851
DN 10 = 1257 PN 10 DN 10 -125 /PN 10
PG 16 i 156 - 204
172" NPT 6147 - . ] (8.03"
PG16 . 110 75 N 88 | 5{"‘
2" NPT\ (4.33" (2.95" _ ~ Nﬁg_ %3 g
T e 5
$ T i T T |
! : !
° l Z o |
- ——ie i i
. c ¥ J c
‘a+0.5% - a+0.5%

M 900 and IFM 3080 K with clamp connection

Dimensions in mm and (inches) * For compact flowmeters: Dimension b + 127 mm or + 500"
** For stainless steel housing: Dimension ¢ + 14 mm or + 0.55”

iMeter size Dimension in mm (inches) i
inches a b* c* d dia. e |dia. f |j dia. k |dia | m
1 200 (7.87) | 245 ( 965)| 96(378) | 77 (303) |185 (0.71) | 496 (195)] 94 (370) | 255 (1.00)] 22:1(0.87) {254 {1.00)
11/, 200 (7.87) |245.( 965)| 96 (378) | 77 (303) {285 (1.12) | 496 (1.95)] 94'(370) | 382 (150)| 348 (1.37) | 25.4 (1.00)
2 200 (7.87) 1290 (11.42) 1184 (7.24) 99 (390) |445(1.73) | 766 (3.02)| 94 (3.70) | 51.0 (201)|47.5(1.87) {250 (0.98)
3 ’ 200 (7.87). | 310 (1220) | 184 (7.24) | 109 (429) |645 (252) | 117.7 (463)| 94 (3.70) | 76.3 (300)|{72.9 (2.87) | 254 (1.00)
4 250 (9.84) |370 (1457) | 234 (921) | 139 (547) |93.8 (3.66) | 117.7 (463)| 125 (492) {1089 (4.25)|97.6 (3.84). | 24.3 (0.96)
M 900 primary head - IFM 3080 K compact flowmeter
\‘?Iith clamp connection with clamp connection
: .ll — 4” 1” — 4!!
o PG 16 156
172" NPT\ (6.14")
PG 16 110 0 )
172" NPT '\ | 4334 - 7 ‘g-'g g é
: i ) :|
H 7
w0 N4
+ 2 -
5 ] 8 4l

Jona-

67




ﬁ0.7.5 IFC 080 F signal converter with wall mounting and ZD connection box

Dimensions and weights
dimensions in mm and (inches)

IFC 080 F Signal converter ZD Intermediate connection box
Weight approx. 4.2 kg/9.3 lbs v v : Weight approx. 0.5 kg/1.1 Ibs

204
. (8.037)

A

1
=
N
57
op @24)
87’
}
O
0

dia, 122
(dia: 4.80")
|
|
]

(4.53")

80

fﬂ T 02 ‘ _ﬁ_ﬁ?

115 L (4.02"

315

(0.43")

(3747

for pipe ﬂtﬁng
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“11. Measuring principle and function of the system = ©- = = /i

The flowmeter is designed for electrically conductive fluids.

.. Measurement is based on Faraday's law of induction, accord-
ing to which a voltage is induced in an electrically conductive
body which passes through a magnetic field, The following
expression is applicable to the voltage. .

U=KxBxvxD

where:

U = induced voltage

K = an instrument constant
B = magnetic field strength
v = mean velocity

D = pipe diameter

Thus the induced voltage is proportional to the mean flow
velocity, when the field strength is constant.

Inside the magnetic inductive flowmeter, the fluid passes
through a magnetic field applied perpendicular to the direc-
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tion of flow. An electric voltage is induced by the movement of
the fluid (which must have a minimum electrical conductivity).
This is proportional to the mean flow velocity and thus 1o the
volume of flow. The induced voltage signal is picked up-by two
electrodes which are in conductive contact with the. fluid and
transmitted to a signal converter for a standardized output
signal. :

This method of measurement offers the following advantages:

1. No pressure loss through pipe constriction or protruding
parts.. i

2. Since the magnetic field passes through the entire flow
area, the signal represents a mean value over the pipe
cross-section; therefore, only relatively short straight inlet
pipes (5 x DN} from the electrode axis are required
upstream of the primary head.

3. Only the pipe liner and the electrodes are in contact with
the fluid. - - ' ’

‘4. Already the original signal produced is an electrical volt-

age which is an exact linear function of the mean flow
velocity.

5. Measurement is independent of the flow profile and other
properties of the fluid. : .

" The magnetic field of the primary head:is generated by a

square wave current fed from signal converter to the field coils.

This field current alternates between positive and negative
values. Alternate positive and negative flowrate-proportional
signal voltages are generated at the same frequency by the
effect of the magnetic field, which is proportional to the current.
The positive and negative voitages at the primary head elec-
trodes are subtracted from one ancther in the signal converter.
Subtraction always takes place when the field current has rea-
ched its stationary value, so that constant interference voltages
or external or fault voltages changing slowly in relation to the
measuring cycle are suppressed. Power line interference vol-
tages coupled in the primary head or in the connecting cables -
are similarly suppressed.



12. Biock diagram and: description of the signal converter -

The SC 80 AS(F) consists of five functional groups.

Functional group 1 contains an input amplifier; and a high-
resolution analog/digital converter (ADC) that is controlled
and monitored by microprocessor uP 01.

Functional group 2 generates a pulsed, electronically con-
trolled direct current for the primary head coils. This group is
galvanically isolated from all other groups.

In functional group 3 the digitalized data supplied by uP 01
are evaluated by microprocessor ¢P 02 in acordance with the

functions, operating and primary head data set by way of the .

3 keys. Microprocessor uP 02 controls with the aid of
the Krohne-developed LS circuit (KSA) the outputs that
are galvanically isolated by optocouplers (functional groups
4 and 5). The last measured value and other information
are forwarded via-this circuit to the alphanumeric LCD for
indication.

The KSA module is also used to feed last counts to 4the
EEPROM. In the event of a power failure, last counts are saved
in EEPROM 2. In the same way as operating and functional

data are permanently stored in EEPROM 1, both are retamed

for 10 years without auxiliary power.

Functional group 4 converts an output signal into a propor-
tional current. This group is galvanically isolated from the other
groups but not from functional group 5.

Functional group 5 consists of power drivers to allow-control
of electronic (EC) and electromechanical (EMC) totalizers.
This group is galvanically isolated from the other groups but
not from functional group 4.

Functional group 6 (option) consists of an FBA modem
which allows bidirectional data transmission between the sig-
nal converter and the MIC 500 hand-held communicator. This
group is electrically isolated from functional group 4 (current
output) and functional group 3 by a transformer.

Signal inputs .
(bootstrap connections) . . GP
20 0————-———-} . .
l Y A
1 O—-—_L [+ — #POj
_J'_r D
3 O—— ; .
1 :
30 O———-f— ==

serial

(?P data transfer

@P Field power
driver

O 7

Field coils
0 8

Signal outputs

I +o

1
3 keys T .uPoz a
|
|
| o
Mi t-
e g SO RAM H
1 opton)_
EEP?OM . EEPI;OM ROM H
| Ll v T
KSA -
1
[ @-num, LC-Display j

Option  smart

PWM ——O 5 edg.
0(4) to 20mA

—o0 &
L0 42 <10 kHz
—o0 4.1

.0 4 EC/EMC
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+104.2 -
223

Section No. Fct. No. Section No. Fct. No.
2.31 223,234, 3.4.0 et seq.
10.2 46 + 58 i
44 +12 i
10:3 to 10.5 212,225
+ 234
134,135
1041 +104.2
233,234 34.0 et seq.
46+ 58 :
41+ 64 44
«:diagram 12 441
- Bootstrap; see sit 44
7 (Type BTS): 223 44
e : 102
223 422+ 4
6.1
233,234 34.0 et seq. -
43 +58
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1.2.1
8.3
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5.8.3 3.4.0 et seq. 83+ 93
441 : ) 4.4
44 122,123,
: : 1.37,1.338,
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4.1
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11041 +104.2 41 +64
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2.3.3, 2.34,
43 +58

43 +58

43 +58

43 +58

43 +53
43 +53

43 + 5.10
43 +53
6.2

8.5

41,42 + 56
43+ 510

41442
41 +42
41 + 42
41+ 42

3.4.0 et seq.

4.0 et seq.

4.0 et seq.

315
315

3.40 et seq.

344
342 +343
342+ 343

see page 3
421 +4.22

223

10.2
8.3

41,91+ 92
212 +222
71,72+ 74
83

211 +221
106

4.1 et seq.
10.3
9.1+92
83 +93
10.1 t0 10.3

43 +57
43+ 58
411044
124 +139
52,55+ 56

7.1 et seq.

(43 +58

135
10.7.1 et seq:

224,
225+ 1074
72

1.0 et seq.,
2.0 et seq,,
3.0 et seq.

354
334 + 335

334
335

333
345

3.13

74




If you need to return flowmeters for testlng
or repair to Krohne

Your ALTOFLUX electromagnetic flowmeter

® has been carefully manufactured and tested by a
company with 1ISO 9001 certification

@ and volumetrically calibrated in one of the world’s most
accurate test rigs.

If installed and operated in accordance with these operating
instructions, your flowmeter will rarely present any problems.

Should you nevertheless need to:return an ALTOFLUX flow- '

meter for checkout or repair, please pay strict attention to the
following points:

Due to statutory regulations concerning protection of the envi-
ronment and the health and safety of our personnel, Krohne
may only handle, test and repair returned flowmeters that have
been in contact with liquids if it is possible to do so without risk
to: personnel and environment. This means that Krohne

can only service your flowmeter if it is accompanied by a certi-
ficate in line with the following model conflrmmg that the flow-
meter is safe to handle. ~

If the flowmeter has been operated with toxic, caustic, flamm—
able or water-endangering liquids, you are kindly requested

@ 1o check and ensure, if necessary by rinsing or neutraliz-
ing, that all cavities in the ﬂowmeter are free from such dan-
gerous substances.

(Directions on how you can find out whether the primary
head has to be opened and then flushed out or neutrahzed
are obtainable from Krohne on request.)

® enclose a certificate with the flowmeter confirming that
the flowmeter is safe to handle and stating the liquid used.

. Krohne regret that they cannot service your flowmeter unless

accompamed by such a certificate.

SPECIMEN certificate - 4 |
COMPANY:. ovoveeoee e :'"r"r ....... IR e AAIESS: ..ttt
DEPAMMENE: ..ot NAME! oottt oot esienis b i
Tel NOU s e e

The enclosed electromagnetic flowmeter

ALTOFLUX, TYPE! i e ettt

has been operated with the following Tquid: oo

Because this liquid is

water-endangering * / toxic * / caustic * / flammable *

we have

= che_cked that all cavities in the flowmeter are free from such substances *

~ flushed out and neutralized all cavities in the flowmeter *

(* delete if not applicable)

We confirm that there is no risk to man or environment through ény residual liquid contained in this flowmeter.

Company stamp:
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