Flow Transmitters

==

FLEXIM

Technical specification
FLUXUS® F5018C

Ultrasonic flow measurement for the semiconductor industry

Permanently installed, completely metal-free ultrasonic clamp-on system for the flow measurement of liguids

Features

= Mon-intrusive flow measurement with high measuring
accuracy for stationary use

* The transducer mounting fixture and the transducers
are completely metal-free

* For plastic pipes and flexible tubes with diameters of
BT 127, 34" 17, 11/4 ", others on request

* High measuring accuracy, even at low flow velocities

* Installation and commissioning can be camied out
during operation
= Mo risk for potential contamination or leaks as the

transducers are clamped-on to the cutside of the pipe
wall

* User-friendly menu navigation - the firmware is specifi-
cally adapted to the needs of the semiconductor indus-

try
Applications

Flow measurement in the semicondutor industries for:
* Highly commosive substances, e.g., acids or caustics
* Cleaning agents

* Solvents

* Uktrapure fluids

FLUXUS F501

Transducers COOZLK1 m block fastener



FLUXUSE FE015C Technical specificaion

Flow transmitter

Technical data

FLUXUS Fa018C
aesign field device with 1 measuring channel
application semiconductor applications
measurament
measurement prnciple transit fime difference cormelabion prnciple
flow welocity 0.03 to B2 ft's
repeatabdity 025 7% of readmg 2005 s
fiuid water and acoustically similar Bguids with < 6 % gaseous or solid content by volume
FCCUTACY
- wolumetric flow rate £2 % of reading £0.03 ft's
flow transmitter
powar supphy 100 to 230 ViED to 60 Hz or

2010 32V OC or

111016V DC
power consumplion < 10W
musmber of flow measwng 1
channels
dampang 0 to 100 5. adpustable
measuring cycie (1 channel) [10Hz
response time 1s
mousing matenal aluminum, powder coated
degree of protection NEMA 4
dimensions see dimensional drawng
wieight 33T
fixation wall mounting
ambient termperature 140 +140 °F
display 2 % 16 characters. dot matrix, backlight
menu languags English, Germman, French, Dutch, Spanish
measuring functions
physical quantites [wetumetric flow rate, mass flow rate, fiow velocity
totalizer [wedume, mass
data logger {optional)
oggable valuss all physical guantities and totalized values
capacity = 100 000 measured vakees
Ccommumnication
merfacs [opEonal: RS4E5 [sender} or Modbus RTU or BACnet METP

outputs [optional)

[The outputs are galvanically isolated from the transmitier.

current output

number 1
range 04 to 20 mA
BCCUTACY 0.1 % of readmg £15 p&
achive oulput Rug =500 0
binary output
member 2
optorelay 28 V100 mA
benary output as alarm output
- functions limit. change of fiow direction or emor
banary output as pulse output [mamily for toalizing
- pulse value 0.01 to 1000 units
- pulse width B0 to 1000 ms

! for reference conditions and v = 082 ft/s



Technical spaciicaton FLUKLIZ® FS0MSC

Dimensions
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FLUXUSE FEO1E0

Technizal specificatan

Terminal assignment
FLUXUS F501

| e E u f”l]“\ J
l\-__\ SIHIE E = = =] =] || =|| 3| = -
1 KLl KL2
A
M M =
power supply
termimnal strip KL3
terminal connection (AC) connection (DC)
PE earth zarth
-} neutral =
Li+) phase -
transducers
termmal strp KLY
transducer cable
measuring channel A
terminal connection
AV fransducer 4., signal
AVS fransducer A, intemal shiekd
ARS transducer &, intemal shiek
AR transducer &, , signal
cable gland external shiekd
outputs
termmal strp KLZ
terminal connection
1), 24} bmnary output B1
3-), 4+ bnary output B2
5=}, Gz} cumment output 11

T, Bi+}, & {shield)

R5445 {optional)




Tachaical spaciicaton

FLLIXLS® FSMSC

Transducers

Technical data

technical type CD&@2LKT
transduwcer freguency |[MHz (4

inner pipe diameter d

mn. extended in 031

min. recommended in oa47

max. recommended  |in 2

pipe wall thickness

M. in 0z

matena! PEEK

degree of protection MEMA &

transducer cable

type | ]
length # 32
dimensions
length T uy I:
width b i o
height n 1.0
dimenssonal drawing
H
SN &
ambient temperature
TS, F (=20
miax F |+212

Transducer mounting fixture

block fastener

material: PP

outer pipe diameter Dia:
3825, 3815107,
113 112 " jothers on
request)

dimensions 1x b ¥ k:

\- outer pipe diameter + 2x
transducer height + 087 m




FLUXUSE FEOISC

Technical speciicaton

Connection systems

direct connection

ranamyfer

X

‘_[m‘_g_j—dji

M

1 = transducer cable length

Transducer cable

Technical data

transducer cable
type 2540
ambient ternperature  [F -148. =382
cable jacket
material PTFE
outer diameter in D21
thickness in 0.0z
color black
shield ®




__ - Technical specification

FLEXIM FLUXUS F721

Permanently installed ultrasonic flowmeter for liquids

Transmiter for permanent outdoor wall or pipe mounting

Features

= Exact and highly refiable bidirectional clamp-on voiume and
mass flow measurement

= Installation and startup do not require any pipe work nor any
process intermuptions

= High measurement accuracy even at very low as well as very
high fiow rates and independent of the flow direction [bidirec-
tional)

= Possibility to measure thermal energy guantities using clamp-
on or inline temperature probes

= Automatic loading of calibration data and transducer recogni-
tion

= Bidirectional communication and support of common bus tech-
nologies (Profibus PA, Foundation Fieldbus, HART. Modbus,
BACnet)

= Advanced self-diagnosis and possibilities for event based tng-
gering of data recording for the supervisicn and control of criti-
cal processes

= Transmitter and transducers for use in hazardous areas are
available

= Transmitter and transducers are separately calibrated (race-
able o national standards)

= Transduo=rs available for 3 wide range of inner pipe diameters
and fluid temperatures -274 to +1112 °F

= The measurement is zero point siable, drift free and indepan-
dent of pipe materal, process pressure, process emperaturs
and process fluid

Applications
= Chemical industry
= Petrochemical industry

= 0l and gas industry

= Pharmaceutical industry

= Semiconductor indusiry

» Manufacturing industries

= Building technology'energy management
= Water and wastewater industry

= Mining industries

TSFLUKUS FI21v2-2U5 Lis, 2018-10-30



FLUXUS FT21 Teghnical spaciication
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Technical spaciication FLUXUE F721

Function

Measurament principle

The transducers are mounted on the pipe which is completely filled with the fluid. The ultrasonic signals are emitied alter-
nately by a ransducer and received by the other. The physical guantities are determined from the transit times of the ultra-
sSonic signals.

Fam of the wiasonic signal in the fowing Huid

Transit time difference principle

As the fluid where the ultrasound propagates is flowing. the transit ime of the ultrasonic signal in fiow direction is shorter
than the one against the flow direction.

The transit ime difference At is measured and allows the fiowmeter to determine the average flow velocity along the prop-
agation path of the ultrasonic signals. A flow profile comection is then performed in order to obtain the area averaged flow
velocity, which is proportonal to the volumetric flow rate.

The integrated microprocessors control the entire measuring cycle. The received ultrasonic signals are checked for mea-
surement usability and evaluated for their reliability. Moise signals are eliminated.

Transh ime diference Al
"‘uqh ' Lﬂ-..l”
W\ | LA A | I\
S at]
HybridTrek

If the gaseous or solid content in the fluid increases cccasionally during measurement, 3 measurement with the transit
time difference principle may no longer be possible. MoiseTrek mode will then be selected by the fliowmeter. This mea-
surement method allows the flowmeter to achieve a stable measurement even with high gaseous or solid content.

The transmitter can switch automatically between transit ime and MoiseTrek mode without any changes to the measure-
ment setup.

Calculation of volumetric flow rate

‘J’=kRE-A-ka-ﬁ

whers

Y - wolumetric fiow rate

kge - fiuid mechanics calibration factor
& - cross-sectional pipe area

ky - acoustical calibration factor

At - fransit ime difference

by - average of transit times in the flud



FLUXUS FT2i Technical spaciication

Number of sound paths

The mumber of sound paths is the number of transits of the ultrasonic signal through the fluid in the pipe. Depending on the
number of sound paths, the following methods of installation exist
= reflect arrangement
The number of scund paths is even. The ransducers are mounied on the same side of the pipe. Commect positoning of
the tramsducers is easier.
= diagonal arrangement
The number of sound paths is odd. The ransducers are mounted on opposite sides of the pipe.
= direct mode
Ciagonal arrangement with 1 sound path. This should be used in the case of a high signal attenuation by the fluid, pipe
or coatings.
The preferred method of installation depends on the application. While increasing the number of sound paths increases
the accuracy of the measurement, signal attenuation increasas as well. The optimum number of sound paths for the pa-
rameizrs of the application will be determined automatically by the fransmitier.
A5 the transducers can be mounted with the transducer mounting fidure in reflect amangement or diagonal armangement,
the number of scund paths can be adjusied ocptimally for the application.

Reflect arangement, numioer of s0Und paths: 2

|

£ L
f e Y

Diagonal amangement, numbss of s0und paths: 3

i A
SN
==

Direct mode, number of souUnd paihs: 1 Diract mode, number of sound pathe: 1, negative iransducer dsiance

e = - r"ﬂ v .
P T é .

N
|~ 7

@ - Iansducer distanca



Technica specification FLLINLIS F72
Transmitter
Technical data

FLLURIIE Fr21=-MNNo*a IFLINES FR2T=-NMI"E |Fll-1!.tl! Fra~-a30ts |FL|-W-F5 FrIT=-F2rs
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[MEEEIramEnT
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FLUXUS Fr2i

Tachnical spacitcation

| |FLLIILI5 Fr21+-HH4 |FLerLrs FT20*-HHNTS FLUXUS FT21+-A20°5 FLUKLS FT21-F20°5
miaazuring functhons
al quanbies WOUITEATIC (0 TaLE, Tiabs  Tiow welochy,
thermal enengy rate (F iemperature inputs are insEkad)
|ttalzer | |wiume, mass, pptonal: Mermal enengy |
|=akeulation finchons | |average, difference, sum (2 measuring channels necessary) |
diagnostc funcions =ound spest, slgnal ampinude, SHR, SCHF, sEndard devaton of amoimutes and Tansiitmes
COATHTILE
EENVICE [Meraces IMESSUNET WAl TaE TIEE0n, PalameTIZa00n O e Tansmiter
- Lsg?
. LANS
OIGeES Inberfaces max 1 WJJHZ . 1']1:’5Eﬂ: ma, 1 ation
+ FLS4ES (ASCH sender) + RS4A5 (ASCIH sander) - RS455 (ASCI sender)
» Modbus RTU™ + Modous RTU - Modous RTL
+ BACnet METP » BACTEL M2TP - BACHat MSTP
- HART . HART™ - HART™
- Profibus PA* - Profious PAY - Profibus PAt
+ FFHi? « FF Ht? - FF HI*
+ Modous TCR + Modols TCF - Modous TCA
- BACnet P - BACHEL P . BACHEL P
accessorian
EEELEEL [ [u=E canie”
saffwarz + FiuxDizgReater downlead of measuned values and parameiers, graphical presentzion
= FiuxTiag {ootioral) downlpad of measurement data, graphical preseniation, report generation, paramebrzation of e
iransmithar
Gt Togper
VEILEE EHERE L LEE 7 VEIES
capadty |  [|max 00 000 measured values
BT
[TF& Giripiss ar= oalvanically fsoied Trom e Tasmiier
TV | Edl
[ Bwiichabls curment output
TS SeLCTIais Gl CUIPLRE are METi] GEIECIAmE Al [QEUIET a5 Passive Of S0Ive.
range mA |40 20 {3,210 22
accuracy 0.0 % Of reaging £3 uA,
acte outpL P < 350 0
passive oulpu U e = B 10730 V., depending on B, (R, = 1 kD&l 30W)
= HART
Tange [mA [4to20
AcoUrany | |31 %of reading =15 pA
| actres outper | |Uyg=24V, Ry~ 5000
passive oulpLn | U= 101024 WV D, depandng on Ry, (R, =1 ki al 24 V)
+ woltage oulput
Tange [v Jotoiorbiodd
acouracy | 0o 1 W 0.1 % of reading 1 mv
0 to 10V: 0.1 % of reading £10my
imEmal registance | Ry = 5000
» fraguency output
Taire |[kHz |0t S
opioreay | [AAveEmA R, =8650
[+ Eiary Gutp
Dpieeay [ [=E VA0 M, Ty = 2 10
| Fie=a relay | [2BVHOOmA Ry =220
Dinary CLRpLn 35 33 DRpR
- funciions | [imit, ehange of fow direclion of emor
Dinany CUEpLE 32 pulss oAU
« funcTons malnly for totaltzing
+ puise vale unlis(0.01 o 1000
* pLESE ‘Wi ms |opboreiay” 1 bo 1000

Reed relay: 50 to 1000

! for transit Bme dtisrence prncpie, reference conciions and ¥ - 049 fi's
“ reference Unoestainty < 02 %

4 putside of sxplosive FIMOsDhers (MOUSING Cover coen)

* with Inpuis and including parametrizalion of e Fansmiber



Technical specticafion

| |Fu_m.|= FT21-MNI A |F|.u'.:1|s FT21%-HHI*S FLUXLUS FT21~-A2005 FLLEAUS F721=-F20rs
g
e TS 3= G vl Eoaed o BE T
TuTDer h 4, T Teques]
g & T
= [ [Fooamian
[connection | [pwre
|rnge 2% o +id
resolution Koo
AcCuracy 40101 % of reading £0.03 K
= CUITS
EReTER] [ b % o readng STT &
actha nput U = 24V, Ry =50 0 P, « 05 W, nat short-circut proof
» range mA |0t 20
passive mput R =500, By <D3W
» range |rm 20 10 420
EEET
m@nge I
ACUrECy 0.1°% of reading =1 m/
ntemal reskstance | [Riy =1 M0
| binary Input
[icfingegna | S, 1 mA Ewoaav,ima Fozev, imA
fLnchors o [EEEHI"I-Q:'."IE'T‘E&E-'J.I'EE'-ELEE
» reseling e totalzers
» stopping the totalzers
» activation of the measunng mode for highly dynamic Sows

! tor transit lime oiference principie, reference condions angd ¥ = 049 5
* reference uncerainty < 0.2 %

* mitsige of expiosive aimosphers (housing cover open)

* with npuis & Inciuding paRmetization of the Enemiter
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2" pipe mounting kit
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FLUXUJS Fr21

Tachrical spactication

Terminal assignment

s |

[ —== 1 |_\___ 1 [ = |__ ] III. |_\_ ] [ —— ] ,-'.
Y {
g Ty,
equipttental bonding f2rmina
powei Supply’
CaEE COnNECHoN |50 limm O]
Az Eehifl ESTI
N EEl S
Li+) phase rs
{ransducars
ransducer cable [fansducers ™ L"), @xlension cabie Tansducer cable (Transducers ™ " 52)
maaauring channsd & measELring channal B maasuring chan- [measuring chan-
nal & nal B
terminal |eonmsction tarminat |connection fransducer terminai connection
A Egnal BY Sgrai T AW W_EW B connectar
AVE SN BvE shieid
ARE sieid BRS Ehicid & £ AR x_BR ‘SWiB connector
AR k] BR signal
outpata®
[ Terminal CONNECon Temminal [ETri COmmUnicagon [
Interface
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» Wodbus TCP
analog Inpuis’ <
TBMpaTare probe PaGEIvE GenE0r EEEEEE
TN W Connecion WU COTINBEToT o COTNECEN
et connacton  |direct connection
connection  |with sxfen-  (connection  |with extan-
ghan cabla alon cabbs
Tlalo 142 Ted Ted white o Cormecied ok connecied
TIA D T2A TEd DILE oray TEd EER] = B
Ti0 o 146 G L= 2 red + ok connecied
TIH o T2E i3 (] gresn TiCH COnnECed B
BN | ELEE] CIEE] |- £ {COmE NGt connecied
Bimary Inputs’ =
[Termiinal
A3 0 H ¢, F1-0 HE-
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< The ramber, fype and terminal assigrment il be customized.
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Transducers

Transducer selection
ransducer onder code
F3G 1577

#88 g ¢

@8 4 ¢ ¢ 48




FLUMUSE Frai Technical spacication

Transducer order code
1,2 3 4 5.6 78 i1 . of characiar

5
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|m T i withouf exfenslon cabie
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[IFE8  |degree of protecton P68
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;

al i on o alils
—
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“RTE S g
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Technica spacification FLUXEUS F21

Technical data

Shear wave transducers (zone 2 - FM Class | Div. 2 - nonEx, TS)

Tode FEE TE  [ForN 1w [Fawe 1= o o T T B L e T |
MiCal Typ= CIOLHEE | [CIDLRINGZ [GIOLMONEZ | [GDOPINEE [COLpDNEE. |[COGING
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|
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|
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|
|
|
|
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Ex i, (15 TE._ T2 Ge Ex nd IC.TE. T2 Go
EX b WC TX D Exn IIiC TX DO
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FLLLIS F721

Technical spacication

Shear wave transducers (zone 2 - nonEx, TS, IP&E)

[Fin. Edended L = 33 k] L]
min. recommended [In [19.7 74 23 2
max. recommended (In [157.5 78T 304 57
max. axtended In|2553 ol 47 2 i£4
W Maas
TN = [ s
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transoucar cable
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=30
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Shear wave transducers {zone 2 - FM Class | Div. 2 - nonEx, TS, extended temperature range)
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FLUKLIS FT21 Techrical speciicaiion

Shear wave transducers (zone 1, TS)
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Technical spacification FLUELS F721

Shear wave transducers (zone 1, TS, IPGE)
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FLUXUIS FT21 Techrical specication

Shear wave transducers [zone 1. TS, extended temperature range)
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Technical spacication

Transducer mounting fixture

Order code
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FLUBUIS FT2Y Tachrical specmcation
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Techmcal specficalion
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FLEIS FT21

Tarhnical epachication

Coupling materials for transducers
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Techrica specification FLUELIS F7

Connection systems
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FLUAUS Fra Techrical speciication
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Technical spacificaion FLLGLS Frad
Junction box
Technical data
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FLURUSFT2Y Technical spacication

Dimensions
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Technical spaciication

FLUKUS FT21

Clamp-on temperature probe (optional)

Technical data
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FLUAIS FTaf

Technical speciication
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Technical speciication FLARLS F72d

Inline temperature probe (optional)




