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Applications cilauls + Luels

Basic Definitions aului el s : Yyl

1-1:K-Factor:
The number of output pulses the flowmeter produces for engineering unit of the volume e

throughput.
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1 - 2: Linearity :

A measure of the accuracy of the divce wich is the maximum percentage deviation from the

average K - Factor.
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| 1 - 3 : Repeatability :

A statement of the ability of measuring device to display the same value of a measured variable
under identical conditions.
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1-4: Viscosity :

e property by which a fluid in motion offers resistance to flow (shear)

lscosity = Thickness of flowing fluid.
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Advantages @ LIl *
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Turbine Flowmeter .Y

PrincCiple of operation Jaa!l & ,k% *

Obsdl 2 T Jueslall @ 515 3yl9s Axgye 3329 leTurbine Flowmeter JI Jee a,lal @93
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Principle of Operation =

Magnetic Pickup Coils

Connector =

Pole Piece Shell
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Potting %R?necfor
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Advantages : : Ll *
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TYPICAL FLOWMETER INSTALLATION

Bypass Valve

Flow

Blocking Valve Straiahtener
(optional®)

Blocking Valve

10 pipe diameters

5 pipe
diarmeters

Strainer -~ Turbine
Flowmeter
Meter Run ==

*recommended if 10 pipe diameters not dvqilcble
and for all custody transfer applications.
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Masss Flowmeter X

Principle Of Operation  Jeall 4,55 %
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Vortex Flowmeter . ¢

Principle of operation : : Jaall 4,55 %

(5)22=ill cslelgull) of (Vortex Shedding) J1 e 5,alls e Vortex Flowmeter I Jee dydal agas
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) . Vortex Frequency
Fluid Velocity =

K - Factor

Fluid Velocity = a5UI de 5

Vortex Frequency = algudl 33,3l

Vortex Forming
(Higher Velocity, Lower Pressure)

Bluff Body
(Shedding Bar) (FB]JS.:
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Rectangular Delta-shaped Round Two-part
bluff body bluff body bluff body bluff body
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Positive Displacement Flowmeter . o
Principle of Operation : : Leall 4,05 *
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Variable Area Flowmeter .1

Principle of Operation : : Jeall & 15 %
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Equilibrium -

Float

Force exerted B
"\ byfiowing
Tapered medium and B
metering tube buoyancy —10
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Considerations :: «l)lac! *
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INDUSTRIAL
TYPE "
VARIABLE R
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FLOWMETERS
Principle of Operation : : Jaall &,k *
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Ultrasonic Flowmeter . A

Principle of Operation : Jeall & ,1a0 &

Jho)l Gle yuaglall (o poddl 1aa Jae 4ydal agas
ddey cJuiuadl S Jul (e (Q) Ao pewy Abgio Ao ge
oSe gl g Bl Ao ASHL S50 Sy 25U g5s
sl ey B el die FuLs Adsall Al L)
psis Aol o yuitll e Telisg Jadieal! 4y pad 1y

- 3931 A olumy Sl

Advantages : : Ll *
e Ale 2B
.3 yalal C'L‘n_xe 7

.a_;ayTi‘ &'@QL&.:LE.A(:AJALC‘::—Q

Disadvantages : : cguall *
Luasiataasis v

syl AT doey Wl pmtie AU 065 O WY L Y

Considerations : : <l )las] *
c09)Sas Yo e Jan W ceoms CAlgdl s ol LY

3_1*_914: a.:_n_)_l oY JjLJﬂ:}uit..az.‘.‘lyEﬁu'l 5)!)9- &;_-.):-Y



Flowmeter Selection saatl jle> Las) s BILS

eslie yaasls HlLin] @b an S gy als Jlgad SU iues Lal) #1938yl (ol et f da ¥
§ 3o A Jaud

f AV Lol A2 yusd e Lid 0¥ - 5] e Lo LMy

Flow Rate wisllatll 3a.ctl Jues * Port Size yiiaglall ulse *

Pressure : (min - working - max) (a3¥ . Jlaall . L5a¥1) dasall *

Temnp. (min - working - Max) (a3¥ . ddaall . L35Y1) 3,0yl *

Liquid Viscosity (4> gyl o Le) J5lgeull Al 3 * Fluid Media 5L g g3 *

Gas Denisty (4alistl Lo L) cljlatf Al o *

End Connections «wbilgill S5 * Scientific Term olell Laladl @Vl *

Meter Position (Local or Remote) (s ¢pe of GISLI 8) 3el ,a!1 t29a X

Indicating, Totalizing, Control (please Specifay) Laa sl S ﬁi (@S5 ﬁi' gred al Bel )3 sllall #

In Case of control (What the type of Output) (o g9 50 L) oSl Al o *

Joesd i o 3ol A Yo daluimian] (Sall Sinaslal) £33 5Lsn] oSas Aaskead) doliill wpasd g

303 g 5] 839 e e 1S el IV Jpotodls gyl L Y1 gl Lo

Comparison of various measuring systems

|
3
3
+]

Parameler Magnetic Mass Vorlex |Rastriclion typed Pos. displace- | Turbine Variable area | Ulhasonle

Fi f Fi t Flowmeter (Orifice piates) | ment flowm. | Fi \ Fl t mete
Accuracy +02-1%0r |02-03ar ti%orover |105-1%ofs (202-05%0r | £02-1% 00 | £2%fs £1-2%fs

: Re = 20000

Repectabify |{£01-02%  |0.1-02% +02% +05% [ +002-005% |$005-02% |+1% +05%
Rongeabiity | 100:1 10:1 15:1 gas 4 10:1 01 10:1 201
Minimum below 0.1 m/s | <0.1m/s licquids dependson | 0.2m/s 08m/s 05m/fs 0.1 mys
velocity <05 /s <05ftfs about 0.4 m/s | max. velocity | 0.7 fifs 251fs 1.5 ti/s 05 f/s
M. :Uquu 128m/s 41 /5] 10m/s: 331y | S 0fys | Brvs2siss | Seve 15 | Ims30ns | Bms2Stys |10mis3ns
veloclly| Gos 60 rmy/s: 200 /s | 50 my/s 16571/ | 30mys; 100 1t/ | 50 mys: 165 ft/s| 30 mys: 100 fifs |60 mys: 200 fifs
Pressure loss | virtualy zero 1-2 4-5 SRS 1-2 )22 Vidually zero

Diameter 2.5-3000mm | 3-150 mm 15-300mm | 25-2000mm | 3-S00mm | §-500mm | 3-100mm  |4-3000mm
0.1-80inches [0.1-6inches | 1/2-12inches | 1-80inches | 0. -20inches | 0.2- 20Inches | 0.1 -4inches  [0.25- 120 inches
Calibeation required required notrequired - | not required | required required notrequired  { usually required
Sgnal outputs | analog, scaled | analog. pulse. | analog or ondlog of andlog of local| frequency andlog or local | analog or
Applcations | conductive | iquids and gas | liquids, gos iquics, gas liquids or gas | liquids or gos | fiquidsor gas  [liquids or gas
figuids and steomn and steam
Processtemp. | 4010 180°C | -20010240°C | -20010400°C | -2010500°C | 1010 100C | -100f0300°C | 1010 100°C | 10t0 100°C.
fimits -40 10 355'F 328 to 464F 32810 752°F | -510 980°F S0t 212°F -15010 570°F | 8010 212°F 5010 212°F
Mo stondard | 16/40 bar 40 bar 64 bor 24 bar 16 bar -40 bar 10 bar 10bar
pressure 400 pdl 400 ps) 600 psl 300 psi | 250pst | 600psi 150 psi 150 pst

(F1/) €=
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Of ot 1 pwlall o Led @B 5T Slpaadl yiuaglh Lan] e oy Shuass 67 alazd G o1
cov ennlil) paglall L] (b Lae Lol Aagles (1S3
305 Aadill 0l Gl . SVl ol gasnly
Silgd) yipaste Han] Lpeucal le @ 1 pulall Jam %
|

Propedy of liquid
Cleon L AL 5L BE BE IR S0 JK AW § v
—— | signily contominated ele|oeelefen]e
Contaminated or abrasive e oo o oo 09
Heavily contaminaled oojojojoololele
Viscosity below 10 ¢St . ° . ° @ . @ ° ® . . Y
———> | Viscostty 1010 40 <5t . ° a . . . @ ° . @ . °
Viscosity over 40 ¢St ' ° ° 'Y ) . . @ 0 ° ® . @
Dlameter
<25mm (< 1 inch) elsle eiele elenle oee
———>| 2510500 mm (1 10 20inches) | olefe sjele oo le eje o
> 500 mm (> 20 inches) LIE 3K ] L B BE L B N( ] e 8|9
Type of flowmeter
Mogrefic* vivivivivivivivivivivivivlviviviviviviv viv v viv v v v v iviv v v e e le
Mass flowmeter vivivivivv viviviviviv isNloRisRioNoH o]
Vortex viol |v|o vlol lwvlo viol v|o
Ulirasonic transit fime vivielv|vlv
;— Differential pressure 'OOOVVYVV'OOOfVRU’VU’OOO0()0000
Posifive dsplocernent Vivivivivie
;% Voriabie area viel |vlv vivl lvlv
‘E\ Turbines IV WV ViV v viv
} “only ¥ lquid ks electically conductive O = only under special conditions (eg. special version, only certain diameters);
® = Property of material: ¥ = sullable
3 S el HLas Lpl e @ Al yulall Jun % S

Rough selection criteria for gas flowmeters

High hurnidity ole(e|ooo|e ole
Densify > 60 kg/m” (3.75 b/t ® ] ® ° 3 ° ° L[] ° ® Y .
Density 1 10 80 kg/m® [ ] [ ] ] [ ] L] [ ] L] [ ] [ ] ] ] [ ]
(0.06 fo 3.75 /it
Mmm L] L] L] L] * L] L] ® [ ] L] . L]

Diameter

<25mm (< 1inch) LR AL LI R ] LI IR oo

25 1o 500 men (1 1o 20 Inches) LI AR | L 2R 2K e e oo e

> 500 mm (20 inchas) LR AR LI R ] LR AL ] o ee
Type of flowmeler

Vortex* viviO viv|0 viv|O v v O
Differential pressure 0000’0’#l’ifv'OOOVfVV“VODODOOODDOOOOOOOOO
Posifive displocement VI vVIivIviviv

Valable area Vivivivivv viviviviviv

Turbinas v|viDIvivIO Vv Olv|vD olo alo
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P Bl pols uagls Hlis| Sle e *

(Slightly contaminated) dlarws C5lgd 4 S5l .

(30 cst) axg3U1 .

(200 mm) ezl .

(©) Ladle Lgalal Ul ¢l5i¥! Loty (V) dadle Lgabal 3l £l53¥1 pelias F 18 @3y Jgandl (ya zoly 3 LS
coledle sl Lpalal umge ¥ Ul 615391 daiaady ¥l JSU a3 ¥

Flow Dealing Tools 3aactl as Jalaill calgsl s Lagty

Flow Indicator : 3ol cnue: )

ANDERSON-MIDWEST Sight Flow Indicators

Inexpensive protection for expensive equipment and systems.

|
i
i |
tJ

MODEL 360F

MODEL 700
Patent No. 5,103,757

(F19) g

Lpe Slislsas e 09 2S5 aY1 Dwyer 3,5 z U3 (e F19 63 JSAIL domingh! Labiidl 1531 it
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Flow Switch: : byl su=a: ¥

o cliallall Bla ol SIS ol Boles Lgin cilaadaall o S B (Flow SWitCh) Glped! sams auiiow
o e o AL Elaadail clypuaill Gan F20 @3 JSAM oy Buall yuass M 35 325 3929 pse
L3S 5 Y1 DWyer S, cya shiyaad! suma Lgud adieios

@ i FowSwich plcaion

PREHEATER

Air flow switch protects preheater from overheating

%é
1
3
t]

Use of this emergency industial shower actuates Flotect flow switch protects aircraft de-cing equipment

Flotect flow switch which sounds alarm to bring helps

(F20) s

v

e s i a AL . i e



GOLDEN GROUP AE Y e

Flow Transmitter saacitl clily Jla! jlea: ¥
A (e (Ses o Flow Transmiffer (e las 33uee duc g gzl (Fisher - Rosemount) 38,58 cuwls .
S5 6T (3ol A8 jyaa g Jusdall 35l da s (Bl dadall cdasiall o 3,4l ol axle leg>

.MWB}F F21 @)M! Uﬂj..&:ﬁ-‘j)Lpuﬁ;ﬂUaj

______________________________________ 3
}- SENSOR MODULE _}ir— ELECTRONICS MODULE i
| Analog-to-Digital 1
| Signal Ccmz'liﬁnn W I
| ] |
| Sensor [ 1] Flow/Output Non-Volatile Memory
I Temperature |- 'mca*".mcﬁn“ ” § mn.hmuucs : Configuration g
| “Coefficients | I - Flow Calculation - Range Values :
| - Module Info. | || « Communication |
| oSNNS .
; - Diagnostics H RAM |

|
| ]
N 1w il o on 1
I piezoresistive Capacitive i |
| | AP Sensor DP Sensor l I
RN RN SRR R A R RN

RTD
Input Pressure Pressure
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() Flow Star Computer (Model 2000)

in}._.._ﬂ al & )La.U ‘_,.m.“ d.eJ.M Juaa o J..al.a.u ’_1.” F. S. 2000 J.u}a 4_.5_,).;.}” (Hoffer) dS)...m 7:.....4.:
3 e 3Li3 JSI aves=illy 321,810 agdg ddlides 38,5 33l (pe (4 INPULS) S Ue £ > J5uB S LS

(Multi Outputs) dis ssaatia il y2ee 25T S LeS

BLOCK COMMUNICATIONS

2 Each Analog Outputs

115/220 VAC —» 0-5VDC, 0-10VDC, 4-20mA
10.56 to 24 VDC » 4 Each Control/Pulse Outputs
- (2 each may be high/low alarms)
leadAcd —» FLOWSTAR TTL/CMOS Pulse
Battery Pack Open Collector Pulse
._. Opto22 Relay
2 10.5to 24 VDC = —=—p= 1 Each Communications Port

RS-232 or RS-485

Channel 4
4-20 mA
Channel 3 X
4 -20 mA
Channel 2
4 - 20 mA
Channel 1

Pulse In
Magnettc Enil RF (MCP) Coil or Conditioned Pulse
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Batch Controller 3| Lgad anseivw A olaudaill

Typical Batch Control System

Relay 2 7 @
-

------ 1 Overrun alarm

1 Batch controller
y 05627-62 or -64

Flow sensor

Program the first relay for single
balch runs or continuous balching
with programmable time delay. Use
the second relay with a second valve
or an alarm. Use an alarm to protect
against accidental overruns or as a

Typical
Gravity-Feed
Application

ROTOR-X
low-flow sensor

Using gravity to dispense
liguids is an economical
alternative to incorporating
pumps into your system.
Configure a relay to a
selector switch that selects

Batch controlier

two-stage shutdown to prevent water the appropriate tank to
hammer effects and/or overfilling at be filled.
higher flow rates.
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