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System information MAGFLO
electromagnetic flowmeters

Easier to commission

M overview
All MAGFLO electromagnetic flowmeters feature a unique
SENSORPROM memory unit which stores sensor calibration
data and transmitter settings for the lifetime of the product.

At commissioning the flowmeter commences measurement
without any initial programming.

The factory settings matching the sensor size are stored in the
SENSORPROM unit. Also customer specified settings are down-
loaded to the unit. Should the transmitter be replaced, the new
transmitter will upload all previous settings and resume mea-
surement without any need for reprogramming.

Further, the "fingerprint" used in connection with the MAGFLO
Verificator is stored during the initial sensor calibration.

Easier to service

Transmitter replacement requires no programming.
SENSORPROM automatically updates all settings after initializa-
tion.

Room for growth

SITRANS F M family ) ) , o
} ) USM Il the Universal Signal Module with "plug & play" simplicity,
SITRANS F M electromagnetic flowmeters are designed for mea- makes it easy to access and integrate the flow measurement

suring the flow of electrically conductive mediums. with almost any system and bus-protocol and it ensures the flow-
meter will be easy to upgrade to future communication/bus plat-
W Benefits forms.
[ Application

Electromagnetic flowmeters are suitable for measuring the flow
of almost all electrically conducting liquids, pastes and slurries.

A prerequisite is that the medium must have a minimum conduc-
tivity of 5 uS/cm. The temperature, pressure, density and viscos-
ity have no influence on the result.

The main applications of the electromagnetic flowmeters can be
found in the following sectors:

e Water and waste water

e Chemical and pharmaceutical industries

e Food and beverage industry

e Mining, aggregates and cements industries

e Pulp and paper industry

e Steel industry

e Power; utility and chilled water industry

The wide variety of combinations and versions from the modular

system means that ideal adaptation is possible to each measur-
ing task.

Greater flexibility
e Wide product program

e Compact or remote installation using the same transmitter and
sensor

e USM Il communication platform for easy integration with all
systems
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Please see Product selector on
the Internet, since some con-
strains might be related to
some of the features
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3100
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3100 Ex
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3100 HT

MAG
1100

1100 Ex
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1100 HT
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1100 F

MAG
1100 F
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911/E
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8000

Industry

Water / waste water

XXX

XX

Chemical

XXX

XXX

XXX

XX

XXX

XXX

XX

XX

Pharma

XX

XXX

XX

XX

XX

XXX XXX

XX

Food & beverage

XX

XXX X

XX

Mining, aggregates & cement

XXX

XX

XXX

XX

HPI

XX

XX

X| X| X| X| X

XX

XX

XX

Other

XX

XX

XX

XX

XX

XX

XX

XXX

XX

Design

Compact

Remote

Constant field (DC)

Alternating field (AC)

Nominal diameter

DN 2 (1/12")

DN 3 (1/8)

DN 6 (1/4%)

DN 10 (3/8)

m

DN 1000 (4

DN 1050 (4

DN 1100 (4

DN 1200 (4

DN 1500 (6

0

DN 1600 (6

(40
(42
(44
(48
DN 1400 (54
(60
(66
(72

DN 1800 (7

)
)
)
)
‘)
)
)
)
)

DN 2000 (78"

® = available, X = can be used, XX = often used, XXX = most often used
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Flease sec Product seector on =3 - = - | @

strains might be related to ( (‘ g, _ ) ﬂ' “ L ‘

some of the features Y —— v
MAG MAG MAG MAG MAG MAG MAG MAG MAG 911/E MAG
3100 | 3100 Ex | 3100 HT | 5100 W 1100 1100 Ex | 1100 HT | 1100 F 118)(()[3 8000

Process connection

Wafer design ° ° °

Sanitary process connections ) ()

Flanges ° ° ° ° ° °

Flange norms

EN 1092-1 [ [ ° ° [} ®

ANSI B 16.5 class 150 ) ° ° ) ° °

ANSI B 16.5 class 300 ° ° ° °

AWWA class D [ [ [}

AS 2129 ° ° °

AS 4087, PN 16 ° ° ° ° °

AS 4087, PN 21 ° ° )

AS 4087, PN 35 ) ° °

JIS 10K 3 °

Pressure rating 7

PN 6 ) °

PN 10 [ [ ° ) () °

PN 16 ° ° ° ° ° ° ) ° °

PN 25 ) ° ° )

PN 40 ° ° ° ° ° ° ° ° ° ° °

PN 63 ) °

PN 100 ° °

Accuracy

0.2% °

0.25% ) [ ° ) ) [ ° ) ()

0.4% °

0.5% ) ° °

Grounding electrodes, incl. 2 ° ° ° (o) °

Cable glands

PG 13.5 °

M20 ° ° ° ° ° ° ° ° ° ° °

2" NPT ° ° ° ° ° ° ° ° ) °

Materials:

Liner material / max . temperatures

NBR Hard Rubber: 70 °C (158 °F) )

Neoprene: 70 °C (158 °F) ) ) °

EPDM: 70 °C (158 °F) ° ° ° o °

PTFE: 100 °C (212 °F) ° ° °

PTFE: 180 °C (356 °F) o® (o)¥

Ebonite: 95 °C (203 °F) ° °

Linatex: 70 °C (158 °F) ) °

Ceramic: 150 °C (302 °F) ° o) ° o)

Ceramic: 200 °C (392 °F) )

PFA: 130 (150) °C (266 (302) °F) ° °

Novolak: 130 °C (266 °F) ° °

® = available

1) Pressure may be limited by the liner material chosen 5) Ex versions limited to 100 °C (212 °F)

2) Not for PTFE liner and tantalum/platinum electrodes 6) Also available in 130 °C (266 °F)

3; On request 7) 95 °C (203 °F)

4) 150 °C (300 °F)
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MAG MAG MAG MAG MAG MAG MAG MAG MAG 911/E MAG
3100 | 3100 Ex | 3100 HT | 5100 W | 1100 | 1100 Ex [ 1100 HT| 1100F | 1100 F 8000
Ex

Materials (continued):

Electrodes

S/S AISI 316 Ti

Hastelloy C

Platinum

Titanium

Tantalum

Monel

Flange/housing material

Carbon steel [ ° ° ° ° )

Stainless steel / carbon steel ° ° ° )

Polished stainless steel [ [ ° ) ° ) ° °

Approvals:

Custody transfer

Cold water - ) ) ° O o
DANAK TS 22.36.001

Cold water - OIML R 49 ° °

Cold water - PTB

Hot water - OIML R 75

Hot water - PTB

Other media than water -
OIMLR 117

Other media than water - PTB

Hazardous areas

ATEX - zone 1 ° ° °

ATEX - zone 21

FM - class 1, div 2 ° ) ° ) °

CSA - class 1, div 2 2 2)

Hygienic

3A ® [ ]

EHEDG

Drinking water

WRAS (WRc) - (UK')

NSF - (US)

ACS (FR)

Belgaque (B)

KTW (D)

DVGW-W270 (D)

Other

GOSS / GOST (Russia )

CRN (Canada)

Other national approvals, see ° ° ° ° ° ° ° ° [ ° °
internet

MAGFLO Verificator compatible ° ° ° ° ° °

® = available
) Compact MAG 6000 |
2) On request
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MAG 5000 | MAG 6000 | MAG 6000 | | MAG 6000 | | MAG 6000 + | MAG 6000 + | Transmag 2 | MAG 8000
Ex d Ex barriere | Cleaning unit

Industry

Water / waste water XXX XXX XX X XX XXX

Chemical X XX XX XXX X XXX

Pharma X XXX XX XXX X XXX

Food & beverage XX XXX XX XXX

Mining, aggregates & cement XX X XX X XXX XXX
HPI X X X XX XXX

Other XX XX XX XX X X

Design

Compact ° ° ° ° ° )

Remote ° ° ° ) ) ° )

Constant field (DC) ° ) )

Alternating field (AC) °
Enclosure transmitter

Polyamide, IP67 ) )

Die-cast aluminium () ° ()

Stainless steel
19" rack

Back of panel

Panel mounting

IP67 wall mounting

Accuracy

0.2% °

0.25% ) ° ° ° °
0.4% °
0.5% ° )

Communication
HART °
PROFIBUS PA

PROFIBUS DP

MODBUS RTU/RS 485 o2

Batching

Electrode cleaning

PG 13,5 °

M20 ° ° o? o? ° °
2" NPT ° ) ° ° °

Supply voltage

24V 03 )] ° ° o3 e 3
115V - 230 V ° ° ° ° ° ° ° e

Battery °

@ = available, X = can be used, XX = often used, XXX = most often used
") IP68 for MAG 8000 enclosure

2) Modbus RTU also as serial R$232

8)12/24 V AC/DC

4 M25

5) Main power with battery backup
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constrains might be related
to some of the features

Please see Product selector P r i r

on the Internet, since some @
& & '

MAG 5000 | MAG 6000 | MAG 6000 | | MAG 6000 | | MAG 6000 + | MAG 6000 + | Transmag 2 | MAG 8000
Ex d Ex barriere | Cleaning unit

Approvals:

Custody transfer

Cold water -
DANAK TS 22.36.001

Cold water - OIML R 49

Cold water PTB

Hot water - OIML R 75

Hot water - PTB

Other media than water -
OIML R 117

Other media than water - PTB

Hazardous areas

ATEX - zone 1 ) (o)

ATEX - zone 2 o7

FM - class 1, div 2 ° ) °

UL/ cUL - general safety ° ) ) °

Other

C - tick (Australia ) ) ) ° ()

GOSS / GOST (Russia ) ° ° ° ° ° ° °

Other national approvals, see
internet

MAGFLO Verificator com- ° () pending
patible

® = available
R Compact version only

. Practical examples of ordering

SITRANS F M compact installation SITRANS F M remote installation

- P 3 .mm *
O™ i

Wall bracket MAG 6000

MAG 6000 transmitter MAG 3100 sensor MAG 6000 compact
mounted on a

- ‘ 1‘5
MAG 3100 sensor e T + é _ —— g
Example ( “ “

Sensor 7ME6310-3TC11-1AA1

Pipe size DN 100 MAG 3100 2 x cable MAG 3100 remote
Liner Neoprene installation
Electrodes SS 316 Example

Flanges EN 1092-1, PN 16 Sensor 7ME6310-3TC11-1AA1

Transmitter 7ME6920-1AA10-0AA0 Pipe size DN 100

Accuracy 0.25% Liner Neoprene

Supply 230V AC Electrodes SS 316

Note: Flanges EN 1092-1, PN 16
Transmitter and sensor are shipped in separate boxes.In order Transmitter 7ME6920-1AA10-0AA0
to get a compact unit, it is necessary to order transmitter and Accuracy 0.25%

sergjst%r sfepalrately. Tt:wlestelrvill ble del(ijve(ed !ndtiV:IstJ‘a”y Fﬁﬁked Supply 230V AC

and the final assembly takes place during installation at the — g

customer's place. Wall mou.ntlng kit FDK-085U1018

Please also see www.siemens.com/SITRANSFordering Cable coils, 10 m FDK-083F0121
for practical examples of ordering Cable electrodes, 10 m FDK-083F0121
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. Function

All electromagnetic flowmeters are based on Faraday’s law of in-
duction:

Uy=B-v-d-k

Uy = Measured voltage induced in the medium perpendicular to
the magnetic field and the flow direction. The voltage is tapped
at two point electrodes.

B = Magnetic flux density which permeates the flowing medium
perpendicular to the flow direction.

v = flow velocity of medium
d = internal diameter of metering tube
k = proportionality factor or sensor constant

Sensor

Function and measuring principle of electromagnetic measurement

An electromagnetic flowmeter generally consists of a magneti-
cally non-conducting metering tube with an internal electrically
non-conducting surface, magnet coils connected in series and
mounted diametrically on the tube, and at least two electrodes
which are inserted through the pipe wall and are in contact with
the measured medium. The magnet field coils through which the
current passes generate a pulsed electromagnetic field with the
magnetic flux density B perpendicular to the pipe axis.

This magnetic field penetrates the magnetically non-conducting
metering tube and the medium flowing through it, which must
have a minimum electrical conductivity.

According to Faraday’s law of induction, a voltage Uy, is gener-
ated in an electrically conducting medium, and is proportional to
the flow velocity v of the medium, the magnetic flux density B,
and the distance between the electrodes d (internal diameter of
pipe).

The signal voltage Uy, is tapped by the electrodes which are in
contact with the medium, and passed through the insulating
pipe wall. The signal voltage Uy, which is proportional to the flow
velocity is converted by an associated transmitter into appropri-
ate standard signals such as 4 to 20 mA.

SITRANS F flowmeters
SITRANS FM

System information MAGFLO
electromagnetic flowmeters

MAGFLO diagnostics

The diagnostic functions are all internal tools in the meter:

e |dentification in clear text and error log

e Error categories: function; warning; permanent and fatal
errors

e Transmitter self-check including all outputs and the accuracy

e Sensor check: coil and electrode circuit test

e Qverflow

e Empty pipe: partial filling; low conductivity; electrode fouling

MAGFLO Verificator

The MAGFLO Verificator is an external tool designed for all
MAGFLO products to verify the entire product, the installation
and the application.

The goal is to improve the operation, reduce downtime and
maintain measurement accuracy as long as possible.

Thus we have developed the SIEMENS MAGFLO Verificator a
highly advanced instrument to carry out the complex verification
and performance check of the entire flowmeter system, accord-
ing to unique SIEMENS patented principles. The whole verifica-
tion test is automated and easy to operate so there is no oppor-
tunity for human error or influence. The system is traceable to
international standards and tested by WRc (Water Research
Council).

MAGFLO Verificator

The MAGFLO Verificator consists of:

e a stand alone Verificator to measure a number of selected pa-
rameters in the flow sensor and a transmitter which affects the
integrity of the flow measurement

¢ a Windows based PC programme enabling printing and man-
agement of verification reports.
Verification - Steps

Verification of a SITRANS F M MAGFLO flowmeter consists of the
following test routines

1. Transmitter test

2. Flowmeter and cable insulation test

3. Sensor magnetism test
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1. Transmitter test

The transmitter test is the traditional way of on-site testing on the
market and checks the complete electronic system from signal
input to output.

Transmitter test

Using the excitation power output, which is generated to drive
the magnetic field of the sensor, the verificator simulates flow
signal to the transmitter input. By measuring the transmitter out-
puts the verificator calculates its accuracy against defined val-
ues. Test includes:

e excitation power to drive the magnetic field Signal disturbance coil
e signal function from signal input to output

e signal processing — gain, offset and linearity
e test of analogue and frequency output

2. Insulation test

Signal disturbance outside

In the "cross-talk" test the verificator generates a high voltage
disturbance within the coil circuit and then looks for any

Flowmeter insulation test ‘crosstalk" induced in the flow signal circuit. By generating dy-
— , o . namic disturbances close-coupled to the flow signal, the flow-
The venﬂcathn test of the flovvmeter insulation is a "cross-talk meter is tested for noise immunity to a maximum level:
test of the entire flowmeter which ensures that the flow signal . .
generated in the sensor is not affected by any external influ- * EMC influence on the flow signal
ences. e Moisture in sensor, connection and terminal box
e Non-conductive deposit coating the electrodes within the sen-
sor

e Missing or poor grounding, shielding and cable connection.
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3. Sensor magnetism test Certificate

The test certificate generated by a PC contains:
e Test result with passed or failed

e |nstallation specification

e Flowmeter specification and configuration

e Verificator specification with date of calibration ensuring
traceability to international standards.

SIEMENS MAGFLO® Verification Certificate

Customer: MAGFLO® Identification:
MName TAG Mo Mame o
Adress Sensor Code No OB3E4054

Sensor Sefial Mo 0A2904TIAT
Transmter Code Mo, (B3F5003

Phane ) Transmitler Serisl No. sgnzonsan
Emad Location
| Resuits: Tils No.  Fie #1
Transmiter Pagsad
Sensor  Insulation Passsd
Magnetic Cirout Pagsag
Valocity Current Cutput Frequency Output
1 Thearetical Actual Devatian Actual Cwaviation
Sensor magnetism test 0 5ms 4800mA__ |4801mA__ | 008% U500k |0500kHz | 001%
The verification of the sensor magnetism is a "boost" test of the pime_ (Luome iR Ofek e e (00
magnetic field coil. The test ensures that the magnetism behav- Curert Chilput 4-20mA Fisquericy Outpit 0-10kHz
iour is like the first time, by comparing the current sensor mag- TransmitiarS 3 Sansor Dotalls:
net_lsm \_N|th the "flngerprlnt" which was determined durlng initial T 50,0000 miin size Dl &0 3 N
calibration and stored in the SENSORPROM memory unit. FlowDimcton  Posle S o
1 " e . . . Empily Pige aFF -
In the "Boost" test the verificator changes the magnetic field in e e et
certain pattern and with high voltage to get quick stable mag- Time Constart .,
; i ; ; ; ; ; ; A — |
netic condition. This unique test is fulfilled without any interfer- ;"':L‘l”:”; mﬂi s R
> . . e
ence or compensation of surrounding temperature or intercon- ‘If!gqu;urc"s:z;nge i e
necting cabling. oy e — = oirBaTNRa
. X . . Pulge width A Dievics blo. B3487
e Changes in dynamic magnetic behaviour Puse palasly A
. o . Totalizer 1 value before test 0.00000 m? Sofwepelersion’s 440
e Magnetic influence inside and outside the sensor Totalizer 1 vaiue after test 0 55092 m? PC-Softwars Verskn 500
L . . . Totalzer 2 before test 000000 m? 5 i
¢ Missing or poor coil wire and cable connection Tolaliee 2 vaue ot et 056892 Cal data 2Em010
Opersting tme in deys 3 ReCal, date 2006.01 01
Comments

These tests veny that the flowmeter (e functiorng within 23 deviation of the orginal test paramstars
erilication ts tracesnle to Natons and Imemationsl Standsmda

[Date and signature

2006.01.01

Description Order No. Symbol
MAGFLO Verificator

24V, 115 ... 230 V, 50 Hz FDK-083F5060

e 24V, 115 ... 230V, 60 Hz FDK-083F5061
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. Technical specifications

Flowmeter uncertainty

To ensure continuous accurate measurement, flowmeters must
be calibrated. The calibration is conducted at SIEMENS flow fa-
cilities accredited according to ISO/IEC 17025 by DANAK or
UKAS.

The accreditation bodies DANAK and UKAS have signed the
ILAC MRA agreement (International Laboratory Accreditation
Corporation - Mutual Recognition Arrangement). Therefore the
accreditation ensures international traceability and recognition
of the test results in 39 countries world wide, including the US
(NIST traceability).

A calibration certificate is shipped with every sensor and cali-
bration data are stored in the SENSORPROM memory unit.

+ %E

v>0.5m/s (1.5 ft/sec.) = E: 0.5 % of measured value *)
v <0.5m/s = E: £(0.25/ v) % of measured value *)
v<1.5ft/s = E: £(0.82/v) % of measured value *)

0.1 0.5 5 10 12
ms

03 15 15
v : Flow velocity
E : Meter uncertainty as a percentage of measured value
*) £1.25 mm/s zero-point for MAG 5100 W with DN 350 ... DN 1200

30 36
ft/sec.

Flowmeter uncertainty:
e MAG 5000,
e MAG 6000 or MAG 6000 | used with MAG 1100 PFA

A £%E

v>0.5m/s (1 .S_Wset:Ta E:_:0.25 % of measured value *)
v <0.5m/s = E: £(0.125/ v) % of measured value *)
v < 1.5 ft/lsec. = E: +(0.41/ v) % of measured value *)

1 \ —_ = —
05 \ _ — —
\\
025 _— — =9
0 —_ - —
0.1 05 5 10 12 mis
03 15 15 30 36 fiisec.
v : Flow velocity

E : Meter uncertainty as a percentage of measured value
*) £1.25 mm/s zero-point for MAG 5100 W with DN 350 ... DN 1200

Flowmeter uncertainty:
e MAG 6000 or MAG 6000 | used with MAG 3100, MAG 1100
(Ceramic) or MAG 5100 W
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Reference conditions

Reference conditions (ISO 9104 and DIN EN 29104)

Temperature medium
Temperature ambient
Supply voltage
Warming-up time

Incorporation in conductive pipe
section

® |nlet section

e Qutlet section

Flow conditions

20°C+5K (68 °F £ 9 °F)
20°C+£5K (68 °F £ 9 °F)
Up 1%

30 minutes

10 x DN (DN < 1200/48")
5 x DN (DN > 1200/48")

5 x DN (DN < 1200/48”)
3 x DN (DN > 1200/48")

Fully developed flow profile

Additions in the event of deviations from reference conditions

Current output

Effect of ambient temperature

e Display / frequency / pulse output
e Current output

Effect of supply voltage

Repeatability

As pulse output (£ 0.1 % of actual
flow + 0.05 % FSO)

< +0.003% / K act.
< +0.005% / K act.

< 0.005% of measuring value on
1% change

+0.1% of actual flow for
v >0.5m/s (1.5 ft/s) and conduc-
tivity > 10 uS/cm



SITRANS F M

System information MAGFLO

electromagnetic flowmeters

Selection of sensor

Metric
m/h Umin. IIs
100.000 e r
e 20
50.000 L
1 L ~104
o0 50
/0‘:20/ s
0“«600 - 5000
0T~ T LT T4+ L r
10.000 L1Gne = o ] = 2 [
O“;\AO T @Ur\ L 105 — 2000
5.000 - AT o0 =
g =i 0‘\\’\ = Ov\% T
272 % T L s I 1000
A B s I P 5 5 5 /0(\600 T -
: P P B o = A F I 500
1000 VoAt T 90»4/086{ = 2 r
== s oS N2 . L 200
500 Fo b P A S = D“AQQ LVBU 10
- - | - - [ -t - — 17! L1
A B A e S E N ] /0\‘\300 L Ly - 100
200 [rd-Ced-T - ~1.-7 PR e L L~ L
I A 2 P S == o T S 3 - 50
PO 0 o o O o s e P AT | o SO 1T L 2 L
PP 55 i 1 5 i il P [ 10° %
L : L= o= - - A00 L
e O = o Sl — L AT oY Lsgo 10
://///,——’/// - _ L1 //0\*\%“ N L—T L
W = A e o A - 5
wotZbA T -7 47 A7 LT T 1 200
5 = o ER L o F1o0 [
- P — — —
_F > = 4 27 = . Lag E1
LA 7 -1 A o - F
2 P Lt ~ _F == P o= PR L 05
a2 P S =7 L1 ] 20 L
= o2
= = = 10
05 = =
= =i 1= T S L s 0.1
09 b~ - _ - _ L+ L+ +
! = =
It - P 3 = F 0.05
0.1 4 -1" — o — 4 -2 [
E = L, b 0.02
0.05 ——t =
— — — R +0.01
= - / o5
0.02 = 1
e A7~ L1 onZ r 0,005
0.01 == o el roz L
I 0.002
= 0.1
0.005— =
= =
- Pla oo 0001
- // A
0.002 =R —F 3 I 0.0005
0.001 2e” Foo2 [
= L
00005 £ [y 0.0002
| o005 [~ 0:000t
0.0002 L I 0.00005
0.05 01m/s 015 02 03 05 imls 15 2 5 10 mis
Sizing table (DN 2 ... DN 2000)
The table shows the relationship between flow velocity v, flow - . -
P YV, Flow velocity calculation formula Units

quantity Q and sensor dimension DN.

v = 1273.24 - Q / DN? or
v =353.68-Q/DN?

v:[m/s], Q:[l/s], DN :
v: [m/s], Q : [m3h], DN : [mm]

I . [mm]
Guidelines for selection of sensor

Min. measuring range: 0 ... 0.25 m/s

Max. measuring range: 0 ... 10 m/s
Link to ,Sizing program*: www.siemens.com/flow-productsizing

Normally the sensor is selected, that the nominal flow velocity v
lies within the measuring range 1 ... 3 m/s.
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Imperial
:\A(()BO% GPM I/min.
I 500,000 2,000,000
500 r
r - 1,000,000
== T4 200,000
200 i B - 500,000
o L r
100 LU = ][ 1o0.0000
[5e:
= oh; I 50,000 [~ 200,000
50 il ,Ns/ -
< T
- e = - 100,000
A L
i ~ R = 7] [-20.000
— Aol e T r 50,000
o iz z %//_,LN = == - 10,000 [
=5 = = A% I 5,000 [-20,000
5 P G s B S R 2 AN i
L F T AT T+ % L1 — 10,000
oAzl 2T T - e £ 2000
L R L A DS NP S A D s PS5 - 5,000
N PR S S e T e 1 [ L[t [
: — ®
E — = = = T ) 5 500 2,000
05 === e L= L L
- 1 1 ~T--1-1-7T Lt - - 1,000
PR M T e R P B = 200
Lol - L e & A L+ _ « L~
R P e AP T 5 + 2; P 1 - 500
S P e s e o e = - = N C
o ATy T 1 [ 3/ﬁ = 100 [
= = = = = Lso 200
0.05 — - T [ T [~ - r
P P ST S —FT = R = =100
= ////,_/ - LET T |+ - 20
ez = = T L+ = 50
- /// - L 1~ L+ A" L 10 L
001 r - - L - - ‘rl‘ L
= \
= 3 T Ls ~20
0.005+="—— ——=1= = r
= -1 - L= > 10
P P d L L+ %‘\ =2
- - - |
0.002 1= = = 2 p= L5
L - | _ p= E C
0.001 = = = 5 r
1 Al Los 2
0.0005 L= — L r
-7 -+ - ol [ 1
= 1= = F0.2
L -
0.0002 = = T N = £05
- - T P Fo1 T
0.0001£ = - o)
= = AR oos [02
0.000054—= —F r
i e r -0.1
= —F I 0.02
0.00002 == A 52 P5g - 0.05
_-T 1T F0.01 [
0.00001 - _t L
— L 0.005 [-0.002
0.000005 17 r
= L
= = - 0.001
— I 0.002
0.000002— - 0.0005
F0.001 [
0.000001 2
0.1 0.15 0.2 03 05 08 1fis 3 5 10fs 15 20 30 33fls
Flow velocity
Sizing table (/15" ... 78”)
The table shows the relationship between flow velocity v, flow - - -
Flow velocity calculation formula Units

quantity Q and sensor dimension size.

Guidelines for selection of sensor

Min. measuring range: O ... 0.8 ft/s

Max. measuring range: O ... 33 ft/s

v =0.408 - Q/ (Pipe 1.D.)? or

v =283.67 - Q/ (Pipe 1.D.)?

v : [ft/s], Q : [GPM], Pipe I.D. :

[inch]

v [ft/s], Q

[inch]

: [GPM], Pipe I.D. :

Normally the sensor is selected, that the nominal flow velocity v

lies within the measuring range 3 ... 10 ft/s. Link to ,Sizing program®: www.siemens.com/flow-productsizing
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Installation conditions Installation in vertical pipes

The sensor must always be completely filled with liquid. Recommended flow direction: upwards. This minimizes the ef-
fect on the measurement of any gas/air bubbles in the liquid.

AL
j

=1 =

Install in pipelines which are always full

The sensor must always be completely filled with liquid. There-
fore avoid:

e |nstallation at the highest point in the pipe system
e |nstallation in vertical pipes with free outlet

Install in vertical pipes with upward flow direction

Installation in horizontal pipes

The sensor must be mounted as shown in the below figure. Do

not mount the sensor as shown in the lower figure. This will posi-

tion the electrodes at the top where there is possibility for air
\ / bubbles and at the bottom where there is possibility for mud,
N\ /] sludge, sand etc.

o 7 N o &6 N45

f ,(///\ G N
il X o X
] COHIE D
O H \\_/\// \\/\//
g n PN 7N
XL oL D
N 7 \) // \>//

AN

NV N

45\»4’5«6

Do not install in pipelines which can run empty

For partially filled pipes or pipes with downward flow and free
outlet the flowmeter should be located in a U-Tube.

If using empty pipe detection, the sensor can be tilted 45°.

Install in U-tubes when pipe is partially filled
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Measuring abrasive liquids and liquids containing particles Potential equalization

Recommended installation is in a vertical/inclined pipe to mini-
mize the wear and deposits in the sensor.

L |
5

Potential equalization

The electrical potential of the liquid must always be equal to the
electrical potential of the sensor. This can be achieved in differ-
ent ways depending on the application:

e Wire jumper between sensor and adjacent flange (MAG 1100,
Install in vertical pipelines with upward flow direction if measuring abra- MAG 3100)

sive liquids e Direct metallic contact between sensor and fittings
Inlet and outlet conditions (MAG 1100 Food)

e Build-in grounding electrodes (MAG 3100, MAG 3100 W,
MAG 5100 W)

Optional grounding/protection flanges/rings (MAG 1100,
MAG 3100)

e Optional graphite gaskets on MAG 1100 (standard for
ﬂ E| MAG 1100 High Temperature)

Vacuum

— min. 5 x D; min. 3 x D; -t .

==l | Y [l
| —

| ( | | | B I I I I R RS
T 1 T 1 L I A I I A I A I I A I
_>-oo¢¢¢¢¢o¢¢oo¢o¢¢¢»¢oo»oo

I I T I I I I I

PR A A A A A A A A A AR A A A A A

Installation between elbows, pumps and valves: standard inlet and outlet

pipe sections Avoid a vaccum in the measuring pipe, since this can damage certain lin-

ers.
To achieve maximum accurate flow measurement it is essential
to have straight length of inlet and outlet pipes and a certain dis-
tance between the flowmeter and pumps or valves.

Installation in large pipes

It is also important to center the flowmeter in relation to pipe
flange and gaskets.

Reduction in nominal pipe diameter

The flowmeter can be installed between two reducers (e.g.
DIN 28545). Assuming that at 8° the following pressure drop
curve applies. The curves are applicable to water.
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Ap [psi] Ap [mbar]
0.5 0.6 0.7 0.8 0.9 1
1.50 100
0.75 50 —~
0.60 40
~
0,45 30
I \
030 20 ~] >
\
0.15 10
\ V=8m/s |
[25ft/sec.]
D7 8 v=7m/s |
0.060 [23ft/sec.]
T V=6m/s
0.045 8 [201“t/sec.]
V=5m/s
- \
0.030 2 \ [1 Gf‘t/sec.]
V=4m/s
vk ¢ [13fsec)
T
V=3m/s
0.0075 0.5 [ Ofit/sec.]
0.0060 0.4 V=2m/s
6ft/sec.
0.0045 0.3 [ ‘ 1
V=1.5m/s|
0.0030 0.2 ot o
\
V=1m/s
0.0015 0.1 [3ft/sec.]
0.5 0.6 0.7 0.8 0.9 1

dq/d2

Pressure drop as function of diameter reduction between reducers
Example:

Flow velocity (v) of 3 m/s (10 ft/s) in a sensor with a diameter re-
duction DN 100 (4”) to DN 80 (3”) (d+/d, = 0.8) gives a pressure
drop of 2.9 mbar (0.04 psi).

Ambient temperature

Ambient temp.

C°(F) A

Mag 6000 |
60 (140)
50 (122)
40 (104) +
Mag 5000/6000
30(86) +
20 (68) +
1060 Temp.
£ :
032 LV ; } } } | of medium -
50 75 100 125 150 C°
(122 167 212 257 302 F°)

Max. ambient temperature as a function of temperature of medium
The transmitter can be installed either compact or remote.

With compact installation the temperature of medium must be
according to the graph.

Sensor cables and conductivity of medium

Compact installation:
Liguids with an electrical conductivity > 5 uS/cm.

SITRANS F M
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Remote installation:

A

N
5)

N

i |
-

Remote installation

Standard cable

[uS/em]

300

Conductivity 200
of medium

100

5 100 200 300 [m]
150 300 600 900 [ft]
Cable length

Conductivity of medium (using standard electrode cable)

Special cable
[uS/em]
50
40
Conductivity of
medium 30 |
20 | |
10 | |
5
. | |
50 100 200 300 400 500 [m]
150 300 600 900 1200 1500 [ft]

Cable length

Conductivity of medium (using special electrode cable)
Note

For detection of empty sensor the minimum sensor conductiv-
ity must always be > 20 uS/em and the maximum length of elec-
trode cable when remotely mounted is 50 m (150 ft). Special
shield cable must be used.

For DN 2, DN 3 and for remote mounting in Ex applications spe-
cial cable cannot be used, empty sensor cannot be detected
and the conductivity must be > 30 uS/cm. For remotely mounted
CT installations the maximum cable length is 200 m (600 ft).

For Ex installations with safety barriers, 25 m (75 ft) of cable
can be used in order to obtain £0,25%, and 50 m (150 ft) to ob-

tain £0.5%.
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