Data Sheet Vortex Flowmeter FV4000-VT4/VR4
D184S035U02 Swirl Flowmeter FS4000-ST4/SR4

The flowrate or the total volume of single phase
steam, gases and liquids can be metered with
these instruments over a wide flow range, inde-
pendent of the properties of the fluid

No moving parts, no wear, no maintenance

Ex-Design

Il 2G EEx ia/ib IIC T4

112G EEx d [ib] IIC T6

[ 3G EEx nA [L] IIC T4
12D T85 °C ... Tmed IP67
FM Approval Class | DIV 1

Easy Installation and Start-up

— Simply install in pipeline and complete the electrical
connections

Converter with DSP-Technology

— Most modern digital filter techniques assure accurate
detection of even the weakest sensor signals

Operate without opening the housing using a
Magnet Stick

Contact Output
— Can be used as an alarm or pulse output

Optional integrated Pt100 used as a temperature
monitor or for saturated steam calculations

2-Wire Compact Design Meter

Very short conditioning sections for FS4000 DigitaI-SignaI-Processor
Converter Technology
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Operating Principle

Vortex Flowmeter

The operation of the Vortex Flowmeter is based on the Karman
Vortex Street principle. As a fluid flows past a shedder body, vor-
tices are alternately formed on both sides. These vortices are
shed due to the flow stream forming a vortex street (Karman Vor-
tex Street) as shown in (Fig. 1).

Piezo-Sensor

Shedder
Principle of Operation FV4000

Fig. 1:

The frequency f of the vortex shedding is proportional to the flow
velocity v and inversely proportional to the width of the shedder
a:

v
fNStxa

St, the Strouhal Number is a dimensionless number which
defines the quality of the vortex flowrate measurements.

When the shedder is dimensioned appropriately, the Strouhal
No. St is constant over a wide Reynolds No. range (Fig. 2).

Re = VED 9 = kinematic viscosity
D = meter pipe diameter
A
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O
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= ‘ Linear Flow Range
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Fig. 2: Strouhal No. / Reynolds No. Relationship

The vortex shedding frequency to be measured is therefore only
a function of the flow velocity and is independent of the fluid den-
sity and viscosity.

The local pressure changes associated with the vortex shedding
are detected by a Piezo-Sensor and converted into electrical
pulses representing the vortex shedding frequency.

This flowrate proportional frequency signal coming from the flow-
meter primary is processed in the converter.

Swirl Flowmeter

The inlet guide body forces the entering fluid to rotate. In the cen-
ter of this rotation a vortex core is formed which is forced into a
secondary spiral shaped rotation by the backflow (Fig. 3).

Outlet guide
Piezo body

Sensor

Inlet guide
bod

Stagnation point

Housing

Fig. 3: Principle of Operation FS4000

The frequency of this secondary rotation is proportional to the
flowrate and for an optimally designed internal geometry is linear
over a wide flow range. This frequency is measured by a Piezo
Sensor.

The flowrate proportional frequency signal coming from the flow-
meter primary is processed in the converter.
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Version Overview

FS4000-ST4 FS4000-SR4
(TRIO-WIRL ST) (TRIO-WIRL SR)

FV4000-VT4 FV4000-VR4
(TRIO-WIRL VT) (TRIO-WIRL VR)

Accuracy

Liquids

<+ 0.75 % of rate at reference conditions < + 0.5 % of rate at reference conditions

Gases and Steam

<+ 1 % of rate at reference conditions

Reproducibility

DN15[1/2] < 0.3 % of rate DN15[1/2 < + 0.3 % of rate

DN15-DN150[1/2”-6"] < + 0.2 of rate from DN20[3/4"] < + 0.2 of rate

from DN200[8"] < + 0.25 % of rate

Allowable Viscosity for liquids
(> 7.5 mPas requires a field calibration in the

DN15[1/2"T < 4 mPas DN15[1/2" to DN 32[1-1/4T< 5 mPa s

DN25[1"] < 6 mPas DN40[1-1/2"] to DN 50[2"] < 10 mPa s

FS4000) from DN40[1-1/2"] < 7.5 mPas from DN80[3"] < 30 mPa s
Typical flow range 1:20 1:25
Typical in-/outlet sections 15xD/5xD 3xD/1xD

Flowmeter Primary

Process
connections

Flanges (DIN, ANSI. JIS)

DN 15 to DN 300 (1/2" to 12) DN 15 to DN 400 (1/2" to 16%)

Wafer Design (DIN, ANSI. JIS)

DN 15 to DN 150 (1/2" to 6) -

Sensor design

Single sensor

yes, optional with integrated temperature measurement

Double sensor (> DN50[27])

yes, optional with integrated temperature measurement

Fluid Standard -55 °C t0 280 °C -55 °C t0 280 °C

temperature High temperature (>DN25[1"]) -55 °C t0 400 °C -

Protection Class IP 67 / NEMA 4X IP 67 /NEMA 4X

Materials Sensor 1.4571[316Ti] opt. Hast. C/Titanium 1.4571[316Ti] opt. Hast. C/Titanium
In-/outlet guide body - 1.4571[316Ti] opt. Hast. C
Shedder 1.4571[316Ti] opt. Hast. C

Meter housing

1.4571[316Ti] opt. Hast. C 1.4571[316Ti] opt. Hast. C

Sensor seals

Graphite, Kalrez, Viton, PTFE Graphite, Kalrez, Viton, PTFE

Only FVR4000 or |2 pipe mount for converter yes, optional yes, optional

FSR4000 Signal cable length betw. - max. 10 m - max. 10 m
primary & converter

Converter

Supply power

For analog output 4-20 mA

14-46 V (EEx b < 28 V)

For PROFIBUS PA and
FOUNDATION Fieldbus

<10 mA (9 -32V; EExia<24 V)

Self monitoring

yes

Display

2 x8char./2 x 16 char.

Local indication / totalization with Magnet Stick operation
Configure using HART-Protocol / PROFIBUS PA / FOUNDATION Fieldbus selectable

External FRAM

yes, for storing converter parameters and flowmeter primary calibration data

Contact output

(Optocoupler is standard)
NAMUR-Contact (EEx ia/ib)

Can be configured as an limit contact (flowrate, temperature),
alarm or pulse output

Sat. steam calc’s/temperature compensation

yes, when a temperature sensor is installed

Communication

HART-Protocol, PROFIBUS PA (Profile 3.0), FOUNDATION Fieldbus

Approvals / Certificates (Approval specifications see Ex-Chapter starting on Page 32)

Ex-Design (communication capable)

HART Ex ,ib" intrinsically safe 112G EExib [IC T4
112D T85°C ... Tmed IP67
Ex ,d" flameproof Conv.: 112G EExd [ib] IC T Conv.: [I12G EEx d [ib] IC T
II2G EEx d [ib] IC T6 112D T85°C IP67 112G EEx d [ib] IC T6 I 2D T85°C IP67
12D T85°C ... Tmed IP67 [Prim: 12G EEXIbIC T4 |l 2D T85°C ... Tmed IP67 [Prim: Il 2G EEx ib IIC T4
112D T85°C ... Tmed IP67 112D T85°C ... Tmed IP67
FM XP/Class I/Div 1/BCD/T4; IS/Class |, II, ll/Div 1/A-G/T4; NI/Class I/Div 2/A-D/T4
DIP/Class I, lll/Div 1/E-G/T4; S/Class I, lll/Div 2/FG/T4
PROFIBUS PA Ex ,ia" intrinsically safe 112G EEx ia lIC T4
FOUNDATION 112D T85°C ... Tmed IP67
Fieldbus (FISCO-Model)
EN10204 (DIN 50049-3.1b) yes, Option
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Specifications Vortex Flowmeter FV4000-VT4/VR4

Flowmeter Size Selection

The flowmeter size is determined from the maximum operating
flowrate Qymax. To achieve the maximum flow range, this value
should not be less than one half of the maximum flowrate for the
meter size (RangeMax), but can be selected as low as

0.15 RangeMax. The start of the linear flow range is a function of
the Reynolds Number (see Accuracy Specifications).

If the flowrate to be measured is specified as normal flowrate,
(normal conditions: 0 °C, 1013 mbar) or as mass flowrate, the
values must first be converted to actual flowrate values at oper-
ating conditions and then the appropriate meter size can be
selected from the Flow Range Tables (Tbls. 1, 2, 3).

1. Convert normal density (pn) --> operating density (p)

B 1,013+p 273
P=Pn 1013 “273+T

2. Convert to flowrate at operating conditions (Qy)
a) starting with normal flowrate (Q,)) -->

p = Operating density [kg/m3]
pn = Normal density [kg/mq]

p = Operating pressure [bar]

T = Operating temperature [°C]
Qy = Operating flowrate [m3/h]
Q, = Normal flowrate [m3/h]

Qq = Mass flowrate [kg/h]

n = Dynamic viscosity [Pas]

v = Kinematic viscosity [m?/s]

pn 1,013 273+ T
Qv =0Qn"" = QnigiE+ 5% 273 . -
’ Product Selection and Sizing Program
b) starting with Mass flowrate Q) --> For the selection of suitable flowmeter designs for specific appli-
Qy = Qm cation requirements, a software program “AP-Calc” is available
p from ABB at no charge. (Requires WINDOWS).
3. Dynamic viscosity (1) --> kinematic viscosity (v)
v=1
p
1000 DN300
— = DN250
DN200
== |
_— — I I
// ——— = DNi50
100 _— ] ‘
—— —— DN100
‘DNE‘BO
—— -
= — ]
o L DN5O
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;
v[10%m?/s = ¢St

Fig. 4:

Minimum Flowrate, Liquids as a Function of the Kinematic Viscosity
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Flow Ranges, Liquids Static Overpressure, Liquids
Meter DIN ANSI To avoid cavitation when metering liquids a positive static pres-
Size Qvngin" Rang;Max Frequency Qvngin" Rang;Max Frequency sure (back pressure) is required downstream from the flowmeter.
[m3/h] [m3/h] Hz] m3/n] | [m3n] [HZ] : . .

DN Inchl std. | 1T at Qumax | Std.| HT at Qymax The ;ngred pressure can be calculated using the following
5 [1/2°| 05 | - 6 370 |05 - 55 450 equation:

25| 1“ | 16 |36 18 240 [1.6]36 18 400 .

40 [ 1-1/] 2.4 |96 48 190 [2.5]96 48 270 P22 1.3x Pvapor + 26x ap

2o " .

501 5 3 T4 =0 40 BER 56 76 Py = positive downsteam static pressure [mbar]

80 | 3 10 | 34| 170 102 | 10|32 160 128 _ - -

1002150 Taal 270 = T3 516 =5 Puapor = vapor pressure of fluid at the operating

150 | 6 | 30 |126] 630 50 | 33106] 530 50 temperature [mbar]

200 | 8 | 70 [220] 1100 45 70 [187] 935 40 o d fluid b

250 | 10 | 70 |340] 1700 29 | 82280 1445 36 Ap' = pressure drop, fluid [mbar]

300 | 12| 135 [480] 2400 26 |135/408] 2040 23

Tbl. 1:  Flow Ranges, Liquids at 20 °C, 1013 mbar, Example for liquids:

_ 3 ) . . S
p =998 kg/m) Find the flowmeter size for metering 55 m®/h liquid with a

1) Std. 280 °C Version / HT = High temperature design (fmax = 400 °C density of 850 kg/mg and a

; i : _ 6 2
Pressure Drop, Liquids kinematic viscosity of 2 ¢St = (2 x 107 m</s).

— 3 ” . — 3
See Flg 5 for water (20 °C, 1013 mbar, p = 998 kg/mS) 1. QV =max. 55 m°/h --> DN50[2 ] (per Thl. 1) vaax =70m°/h
For other densities (p ) the pressure drop can be calculated using 2. Flow range start, linear, at 2 ¢St, (from Fig. 5): Qymin = 6 m%/h

the following equation:
3. Press. drop (Q, = 55 m®/h) at p = 850 kg/m3: Ap' = 425 mbar

N
AP' = g5gg X AP

Ap' = Pressure drop fluid [mbar]

Ap = Pressure drop water [mbar] (from Fig. 5)

1000
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y I, / II II VI II
Example _ [ /0 -_/¢ L /7 / / ///
/ yany
425 mbar
/ AVl AR AN
LU AL/
of @é:;@ SEES) Y
- =55/
3 / / f—/ VARY,
£ // // [/
b / / / / |
10 /——7 7 J
/ / y 4 y4
/ 7 / / / /.
/ / |
/ / yAr
/] / |
/ |
1 |
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55 m3/h
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Fig. 5: Pressure Drop, Water (20 °C, 1013 mbar, p =998 kg/ms), DIN-Design
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Flow Ranges, Gas/Steam

Pressure Drop, Gas/Steam

Meter DIN ANSI See Fig. 8 for air (at 20 °C, 1013 mbar, p = 1.2 kg/m°)
Size Qvngin" Rang;Max Frequency Qvngin" RangseMax Frequency For other fluid densities the pressure drop can be calculated
[m3/h] [m3/n] [Hz] [m3/n] [m3/h] [Hz] : ; -
DN Inch|Std.| HT at Qymax | Std. | HT at Q max using the following equation:
15 [1/2°] 4 | - 24 1520 | 5 | - 22 1980 Ap = £ xAp
25| 1 | 15| 30 150 2040 | 12 | 16 82 1850 1,2
40 1;/ 30| 78 390 1650 21 | 68 340 1370 Ap' = Pressure drop fluid [mbar]
50| 2° | 40100 500 1030 | 43 | 90 | 450 1180 Ap = Pressure drop air [mbar] (from Fig. 8)
80 | 3“ [100] 240 1200 700 | 78 [190] 950 780
100 | 4“ |150] 380 | 1900 500 | 120[360| 1800 635 N | Densiti £ Vari G .
150 | 6° 300 900 | 4500 360 | 260|810] 4050 405 ormal Densities ot Various Gases: )
200 | 8“ [430[1600] 8000 285 | 4201360 6800 240 Gas Normal Density [kg/m3]
250 | 10* [ 810[2800] 14000 260 | 820 (2400 12000 225 Acetylene 1172
300 | 12“ [1410[4000] 20000 217 [1300[3400] 17000 195 Air 1.290
Tbl.2: Flow Ranges, Gases at p = 1.2 kg/m°) Ammonia 0.771
1) Std. 280 °C Version / HT = High temperature design (fmax = 400 °C Argon 1.780
Butane 2.700
Example for Gases: Carbon dioxide 1.970
Find the flowmeter size for metering 2540 m3/h (@n) CO,-Gas; Carbon monoxide 1.250
o Ethan 1.350
Temp. = 85 °C, Press. = 5 bar a.
For details see Page 4 “Flowmeter Size Selection” Ethylene 1.260
9 Hydrogen 0.0899
p,=1.97 kg/m® (COy) Methane 0.717
Natural gas 0.828
1. Convert p,--> p: p=7.4 kg/m® Neon 9 0.890
2. Convert m3h (q,) --> m%h (q,): Qy = 676 m3/h (q,) Nitrogen 1.250
--> Selection : DN 80[3"] (Qymax = 1200 m3/h) () Oxygen 1.430
3 Propane 2.020
3. Pressure drop at p = 7.4 kg/m°: Ap'= 100 mbar Propylene 1.915
4. Flowrange startat p=7.4 kg/m3 (from Fig. 7):
Qymin = 45m3/h,
Convert m%/h (q,) --> m%h (g,): Qymin = 169 m%/h (q,)
10000.0
DN‘SOO
1000.0 s “
DN‘ZOO
= DN150
o :
e DN100
= 1000 DN80
£ : —
3 DN50
o DN40 —
| —
DN25 =
10.0
DN15
———
1.0
0.10 1.00 10.00 100.00
p lkg/m°]
Fig. 6: Minimum Flowrates, Gas/Steam as a Function of the Fluid Density, DIN-Design (280 °C)
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Fig. 7: Minimum Flowrates, Gas/Steam as a Function of the Fluid Density, DIN-Design (HT)
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Fig. 8:

Pressure Drop, Air (20 °C, 1013 mbar, = 1.2 kg/ms), DIN-Design
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Flowrates Saturated Steam [kg/h]

Example for Saturated Steam:
Find the flow range for DN 50 [2”] at 7 bar (a).
--> from Thbl. 3: DN 50[2"]: 101 - 1835 kg/h
Additional information:

Sat. steam temp.= 165 °C

Sat. steam dens.= 3.67 kg/m®

plbar aj
Meter Size 1 1.5 2 3 4 5 6 7 8 9 10 12 15 25 30 35 40 45 50
Inch DN
172 [ 18 min| 2 3 5 7 8 9 9 10 11 11 12 13 14 21 25 29 33 38 42
max| 14 21 27 40 52 64 76 88 100 | 112 | 124 147 182 | 300 | 360 | 420 | 480 | 544 | 609
1 [ 25[min| 9 13 17 25 29 32 35 38 40 43 45 49 54 78 94 109 125 141 158
max| 89 129 | 170 | 248 | 324 | 401 | 476 | 551 | 624 | 699 | 773 | 920 | 1140 | 1875 | 2250 | 2625 | 3000 | 3401 | 3804
1-1/2°| 40| min| 18 26 34 50 58 64 70 76 80 85 89 99 122 | 201 241 282 | 322 | 365 | 408
max| 230 | 335 | 441 | 644 | 842 | 1041 | 1236 | 1431 | 1622 | 1817 | 2009 | 2391 | 2964 | 4875 | 5850 | 6825 | 7800 | 8841 | 9890
2 | 50[min| 24 34 45 66 77 86 94 101 | 107 | 114 | 119 130 145 | 208 | 249 | 291 333 | 377 | 422
max| 295 | 430 | 565 | 825 | 1080 | 1335 | 1585 | 1835 | 2080 | 2330 | 2575 | 3065 | 3800 | 6250 | 7500 | 8750 | 10000 | 11335 | 12680
3 | 80[min| 59 86 113 | 165 | 193 | 215 | 234 | 252 | 268 | 284 | 208 | 329 | 408 | 671 805 | 939 | 1073 | 1217 | 1361
max| 708 | 1032 | 1356 | 1980 | 2592 | 3204 | 3804 | 4404 | 4992 | 5592 | 6180 | 7356 | 9120 | 15000 | 18000 | 21000 | 24000 | 27204 | 30432
4« 1100 [min| 89 129 | 170 | 248 | 290 | 322 [ 361 | 418 | 474 | 531 | 586 | 698 | 865 | 1423 | 1708 | 1992 | 2277 | 2581 | 2887
max| 1121 | 1634 | 2147 | 3135 | 4104 | 5073 | 6023 | 6973 | 7904 | 8854 | 9785 | 11647 | 14440 | 23750 | 28500 | 33250 | 38000 | 43073 | 48184
6° [150[min| 177 | 258 | 339 | 495 | 580 | 644 | 722 | 836 | 947 | 1061 | 1173 | 1396 | 1730 | 2846 | 3415 | 3984 | 4554 | 5162 | 5774
max| 2655 | 3870 | 5085 | 7425 | 9720 | 12015 | 14265 | 16515 | 18720 | 20970 | 23175 | 27585 | 34200 | 56250 | 67500 | 78750 | 90000 | 102015 | 114120
8 |200[min| 254 | 370 | 486 | 710 | 863 | 1067 | 1267 | 1467 | 1663 | 1863 | 2058 | 2450 | 3038 | 4996 | 5995 | 6995 | 7994 | 9061 | 10136
max| 4720 | 6880 | 9040 | 13200 | 17280 | 21360 | 25360 | 29360 | 33280 | 37280 | 41200 | 49040 | 60800 | 100000 | 120000 | 140000 | 160000 | 181360 | 202880
10 [250|min| 478 | 697 | 915 | 1337 | 1565 | 1740 | 1949 | 2256 | 2557 | 2865 | 3166 | 3768 | 4672 | 7684 | 9221 | 10758 | 12295 | 13936 | 15590
max| 8260 | 12040 | 15820 | 23100 | 30240 | 37380 | 44380 | 51380 | 58240 | 65240 | 72100 | 85820 | 106400 | 175000 | 210000 | 245000 | 280000 | 317380 | 355040
12 [300|min| 832 | 1213 | 1593 | 2327 | 2724 | 3002 | 3300 | 3551 | 3780 | 4001 | 4269 | 5081 | 6300 | 10361 | 12434 | 14506 | 16578 | 18791 | 21021
max| 11800 | 17200 | 22600 | 33000 | 43200 | 53400 | 63400 | 73400 | 83200 | 93200 | 103000 | 122600 | 152000 | 250000 | 300000 | 350000 | 400000 | 453400 | 507200
Deﬂ[sgym%ﬁat 059 | 086 | 113 | 165 | 216 | 2.67 | 317 | 367 | 416 | 466 | 515 | 613 | 7.60 | 12.50 | 15.00 | 17.50 | 20.00 | 22.67 | 25.36
Temp. Tsat[°C] | 99.6 | 111.4 | 120 | 133 | 144 | 152 | 159 | 165 | 170 | 175 | 180 | 188 198 | 224 | 234 | 242 [ 250 | 258 | 264
Tbl. 3:  Saturated Steam Flow Ranges, DIN-Design
Flowrate Measurement Accuracy Reproducibility
and Reproducibili —
P ty DN Inch Reproducibility
Aocuracy (incl. convertgr), 15 1/2 03 %
linear flow range (Re min (see Tbl. 4) 25 - 150 14 - 6% 0.2 %
Gases/Steam:< + 1 % of rate at reference conditions 200 - 300 8- 12" 0.25 %
Liquids:< + 0.75 % of rate at reference conditions.
. . Overload:
Reference Conditions for Flow Metering
G
Flow range setting: 0.5"RangeMax....1*RangeMax 15 % over maximum flowrate
Ambient temperature: 20 °C +/- 2K L.
Liquids:

Humidity:

65 % rel. humidity +/- 5 %

Barometric press.:

86 kPa .... 106 kPa

Supply power:

24 VDC

Signal cable length:

10 m (only FV4000)

Current output load:

250 Ohm (only for 4-20mA)

Calibration fluid:

Air: 20 °C, atmospheric press.
Water: approx. 20 °C, 2 bar

Calibration loop internal diameter:

Same as meter inside diameter

Unobstructed str. upstream section;

15xD

Downstream section:

5xD

Pressure tap:

3-5 x D downstream from shedde

Temperature measurement:

2-3 x D downstream from pressure
tap.

Meter Size Re min * 1000
DN Inch DIN ANSI
15 1/2¢ 10 11
25 1 20 23
40 1-1/2¢ 20 23
50 2¢ 20 22
80 3¢ 43 48
100 4 33 44
150 6" 67 80
200 8" 120 128
250 10" 96 115
300 12 155 157

Tbl. 4:

Minimum Reynolds No. Remin for Linear Flow Range Start

15 % over maximum flowrate
Note: Cavitation may not exist

Temperature Measurement Accuracy
and Reproducibility

Accuracy (incl. converter)
+2°C

Allowable Pipeline Vibrations

Guide Values:
The acceleration values listed below are to be used a guidelines.
Since the actual value is a function of the flowmeter size, the flowrate
within the flow range and the frequency of the vibrations, these accel-
eration values can only be used conditionally.
Liquids: max. 1.0 g 0-130 Hz
Gases/Steam: max. 0.3 g 0-130 Hz

Process Connections

Flanges: DIN PN 10 to 40, Option to PN 160
ASME Class 150/300, Option to CI 900
Flat gasket (Graphite) maximum
PN 64/ASME Class 300

Wafer design: DIN PN 10 to 40, Option to PN 100

ASME Class 150/300, Option to CI 600
Flat gasket (Graphite) maximum
PN 64/ASME Class 300
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Materials:

Flowmeter Primary

opt. Hast.-C

Materials
Process Conn. |Meter Housing |Flanges Shedder
Flanged DN15, Std.1.4571/316Ti | Std.1.4571/316Ti | Std.1.4571/316Ti
DN200 - DN300 |opt. Hast.-C opt. Hast.-C opt. Hast.-C
[1/27,8"-127]
Flanged * Std.1.4571/316Ti | Std.1.4571/316Ti | Std.1.4571/316Ti
DN25 -DN150 opt. Hast.-C opt. Hast.-C opt. Hast.-C
PERP
Wafer design Std.1.4571/316Ti - Std.1.4571/316Ti

opt. Hast.-C

Sensor:1.4571[316Ti] opt. Hast.-C

Sensor Gasket
Kalrez (3018) O-Ring: 0 °C to 280 °C
Kalrez (6375) O-Ring:-20 °C to 275 °C

Viton O-Ring: -55 °C 10 230 °C
PTFE O-Ring: -55 °C t0 200 °C
Graphite: -55°Ct0 280 °C

Graphite-Special: -55 °C to 400 °C (High temperature)
Other materials upon request.

Housing, Electronic Module
Die cast Alum., painted

Weight:
see Dimensions
Fluid Temperature (Standard and Ex):

Attention!
Observe the specifications in the Chapter, Explosion Protection
starting on Page 32

-55 °C to +280 °C (Standard)

-55 °C to +400 °C (HT-Design)

Allowable temperature of gaskets must be considered
Ambient Conditions:

Climate Resistance per DIN 40040)

Ex-Prot. Allow. Ambient Climate Class
Model Temperature Range| Standard | Climate Resistance
None / -20°C ... +70°C | Z"sG? ZVSA

VT40 & VR40 [ -55°C ... +70 °C FSG? FSA
Exib/ 20°C ... +70°C | Z"sG? ZSA
VT41 &VR41 [ 55°C ... +70°C | FSG? FSA
Exia/ 20°C ...+60°C | Z"UG? ZUA
VT4A & VR4A | -40°C ... +60 °C GUG? GUA
Exd/ -20°C ... +60°C | Z"UG? ZVUA
VT42 &VR42 [ -40°C ... +60°C | GUG? GUA
T 43'3\./|VR 4| 20°C..+70°C | Z'sG? ZVsA

1) Z = Lower ambient temperature limit = -20 °C
2) G = Relative humidity max. 85 %, yearly average < 65 %

Allowable Process Pressures as a Function of the
Fluid Temperature

Process Connections DIN-Flanges

160 -
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Process Connections ASME-Flanges
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4

D1845035U02

Installation, Vortex Flowmeter FV4000-VT4/VR4

Fluid /Ambient Temperatures:

70

601 1)
9 501

All b
% 40+ Te%\/\;;aera?ure Range P = :': EKI] :ﬂ:i
= for Std. Design <400
5 307 (< 280 °C) Side view pipeline
P ==
8 L=
= 109
Q
o -
g 0 é
< -10 Installation for fluid
temperature > 150 °C
-20 opt. -65 T T T T T T
-50 0 50 100 150160200 250 280 400
Fluid temperature [°C]

1) For the supply power circuit terminals 31, 32 and contact output 41, 42 ca-
bles, suitable for temperatures to T = 110 °C, can be used without restric-
tions. Cable only suitable to T = 80 °C, reduce the temperature ranges as
shown in Fig. 9. These reductions also apply to the VR (Remote Design) ver-
sion and the PROFIBUS PA design with plug connectors.

Fig. 9: Relationship. Fluid Temperature/Ambient Temperature

[ ] Information!

l For temperatures < 0 °C and > 55 °C the readability of the dis-
play may be compromised. The functionality and the outputs of
the instrument are unaffected.

Ambient temperatures < -20 °C see Ordering Information.

Converter specifications begin on Page 28

Installation Information

In- and Outlet Sections

In order to guarantee complete functionality, the flow profile at the inlet
should be undisturbed.

A inlet straight section length 15 times the nominal diameter should be
provided.

After elbows the straight length should be at least 25 times, for double
elbows at least 50 times the nominal diameter.

At the outlet, a straight length of 5 times the nominal diameter should be
maintained (Fig. 10).

5xD
—
25xD 5xD

Fig. 10

Regulating and control devices should be installed at least 5 x D down-
stream (Fig. 11).

P
15xD

Fig. 11:

Installation of Control Devices

If the system utilizes a piston pump or compressor to produce the flow,
(pressures for liquids > 10 bar) water hammer may occur when the valve
is closed. In this case it is essential that the valves be installed upstream
of the flowmeter. Otherwise a suitable dampening device (e.g. a tank
when using a compressor) should be provided.

10



Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4

D184S035U02

Supplementary Installation Information

¢ For liquids assure that the flowmeter primary is always completely filled
with fluid.

¢ |n horizontal installations with fluid temperatures > 150 °C see Fig. 12
for installation requirements.

¢ |f gas bubbles may be present, a gas separator should be provided.

e For installation in long pipelines susceptible to vibrations, they should
be damped up- and downstream of the instrument.

Fig. 12: Installation for High Fluid Temperatures

Pressure and temperature measurements should be made downstream
from the flowmeter (Fig. 13). To use the internal temperature measure-
ment see the information in the converter section.

3-5D [2-3D

! 3xD

Fig. 13: Pressure and Temperature Measurement Locations

Centering the Wafer Design Flowmeters

The wafer design flowmeter is centered using the outside diameter of the
flowmeter primary body and by its mounting bolts. In addition, as a func-
tion of the pressure rating, centering sleeves for the bolts, a centering ring
(to DN 80 [3"] or segments may be ordered as accessories (see Fig. 14).

Centering Ring

Bolts

)

Centering Segments

.

Centering the Wafer Design using Centering Rings or
Segments

Fig. 14:

11



Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02

Dimensions FV4000-VT4/VR4 (TRIO-WIRL V), Wafer Design

Required distance for removing
converter and sensor assembly
&l
@I
H H
Display only for v 330° rotatable
VT4 design 330° rotatable r©
o e [
remote converters -
[ 1 \“X ;@ s
bv ol €
— e @] Si[p=
Flow direction v &
| — 54 125
L d 215 57
100
D
Converter FV4000-VR4 All dim’s in mm
Wafer Design in wall mount housing
MB-10-1183 =1
ISO Projection Method E
Meter Size | Pres. Rating Los Weight
DN PN Tmax 280 °C | Tmax400°C| © D G ko d2| d b1 N gl
15 1004 65 - 078 | 55 | 207 | - | - | 173 | - | - | 42
10-64 65
25 100 65 ‘ - 274 73 293 - - 28.5 - - 4.1
10-40 65
40 64 65 290 94 309 - - 43 - - 4.8
100 65 \ -
10-64 65
50 100 65 | - 298 109 317 - - 54.4 - - 5.6
10-40 65
80 64 65 312 144 331 - - 82.4 - - 7.6
100 65 \ -
10-40 65
100 64 65 320 164 339 - - 106.8 - - 8.5
100 65 \ -
10-40 65
150 64 65 352 220 371 - - 159.3 - - 13
100 65 \ -
Meter Size Pres. Rating L%s Weight
Inch Class Schedule | Tmax 280 °C | Tmax 400 °C E D G k| d2 d b N kgl
12 [RO80 1 40 112.5 : 078 | 52 | 207 | - | - | 57| - | - | 45
150/300 112.5
1 600 80 155 | - 284 70.5 | 303 - - 24.3 - - 5.1
150/300 113
1-1/2 600 80 13 | - 290 89.5 | 309 - - 38.1 - - 6.1
150/300 112.5
2 600 80 155 | - 296 | 106.5| 315 - - 49.2 - - 8.4
150/300 111
3 600 80 17 | - 312 | 138.5| 331 - - 73.7 - - 1.2
150/300 116
4 600 80 16 | - 325 | 176.5| 344 - - 97.2 - - 17.2
150/300 137
6 500 80 137 | - 352 | 222.2 | 371 - - | 1464 | - - 25.7

Fig. 15: Dimensions FV4000-VT4/VR4, DIN & ANSI
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4

D184S035U02

Dimensions FV4000-VT4/VR4 (TRIO-WIRL V), Flanged Design, DIN

Required distance for removing
converter and sensor assembly 31 127
104
H |
330° rotatable
isplay only for 330° rotatable
\?’Ff‘d:'sigl‘wyf © o
*) Shortened dim’s for 2
o w VT4 Design with
remote converters
0 = [T
Lo (=] a‘@'h R g
Y (N -
VA 54 125
B Flow direction — 21'5‘: 1550
N ) T Lo No. of holes N All dim’s in mm
k Converter FV4000-VR4 .
Flanges in wall mount housing @ @
MB-10-1174 1SO Projection Method E
Meter Size [Pres. Rating LY E D G K d2 q b N [ Weight
DN PN Tmax 280 °C| Tmax 400 °C Tmax 280 °C| Tmax 400 °C kgl
10-40 200 - 95 65 14 16 4.5
15 64/100 200 296 105 | 315 75 14 | 17.3 20 4 5.4
160 200 105 75 14 20 5.4
10-40 200 115 85 14 18 51
64 210 28.5
25 100 210 - 8131 440 [ %% 100 | 18 24 4l 78
160 - 27.9
10-40 200 150 110 18 | 43.1 18 6.6
64 220 26
40 100 550 - 291 170 | 310 125 22 | 425 4 10.1
160 225 - 170 125 22 | 415 28 10.5
10-40 200 165 125 18 54.5 20 8.7
50 64 220 208 180 317 135 22 ' 26 4 12.2
100 230 - 195 145 26 | 53.9 28 15.1
160 245 - 195 145 26 | 52.3 30 15.6
10-40 200 220 200 160 18 | 82.5 24 13.1
64 250 250 215 170 22 | 81.7 28 17
80 100 260 - 816 530 13380 | 26 [ 809 32 8214
160 280 - 230 180 26 | 76.3 36 22.9
10-16 250 220 180 18 1071 21 22 14
25-40 250 235 190 22 ) 28 24 17.8
100 64 270 325 250 | 344 200 26 [106.3 30 8 241
100 300 - 265 210 30 |[104.3 36 32.2
160 320 - 265 210 30 | 98.3 40 34.4
10-16 300 285 240 22 159.3 25 22 8 25.4
25-40 300 300 250 26 ’ 38 28 8 33.6
150 64 330 352 345 | 371 280 33 [ 1571 36 8 53.8
100 370 - 355 290 33 [ 1541 44 12| 70.4
160 390 - 355 290 33 | 1433 50 12 75
10 350 340 295 22 [207.3 26 24 8 45.3
16 350 340 295 22 |207.3 28 24 12| 453
200 25 350 414 360 |433] 310 32 [206.5 38 30 12| 66.3
40 350 375 320 36 |206.5 48 34 12| 66.3
64 370 415 345 36 [204.9 42 121 93.1
10/16 450 395/405 350/355] 23/27 259 26 12| 67.4
250 25/40 450 439 [425/450, 458|370/385| 30/33 32/38 12| 106.4
64 450 470 400 36 |255.4 46 12| 135.6
10/16 500 445/460 400/410[ 23/27 307.9 26/28 12| 77.2
300 25/40 500 464 [485/515 483 | 430/450| 30/33 ’ 34/42 16| 128.2
64 500 530 460 36 [301.9 52 16| 170.6
1) Tolerances: DN 15 to DN 200 +0/-3 mm; DN 240 to DN 300 +0/-5 mm

Fig. 16:

Dimensions FV4000-VT4/VR4, Flanged Design, DIN
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02
Dimensions FV4000-VT4/VR4 (TRIO-WIRL V), Flanged Design, ASME
Meter Size Pres. Rating LY Weight
Class | Schede | Tmax 280°C | Tmax 400°C | = D G K d2 d b N [kd]
150 40 200 88.9 60.5 | 159 11.2 5.0
" 300 40 200 ) 95.2 66.5 | 1569 14.2 5.1
2 600 40 200 2% 95.3 315 66.5 | 15.9 157 20.6 4 5.2
900 40 200 120.6 825 | 22.3 28.8 7.9
150 80 200 205 108 79.4 | 159 14.2 5.7
" 300 80 200 220 124 88.9 19 17.5 6.7
! 600 80 220 - 813 124 882 88.9 19 24.3 23.9 4 7.3
900 80 240 - 149.3 101.6 | 25.4 34.8 11.2
150 80 200 220 127 98.4 | 159 17.5 8.5
» 300 80 200 230 155.6 114.3 | 22.6 20.6 10.9
-1/ 600 80 235 - 291 155.6 810 114.3 | 22.6 381 28.8 4 121
900 80 260 - 177.8 1239 | 284 38.2 17.0
150 80 200 220 152.4 120.6 19 191 4 10.1
» 300 80 200 235 165 127 19 22.4 1.7
2 600 80 240 - 298 165 817 127 19 49.2 31.8 8 13.6
900 80 300 - 215.9 165.1 | 254 44.5 26.5
150 80 200 240 190.5 162.4 19 23.9 4 17.6
" 300 80 200 260 209.5 168.3 | 22.2 28.4 21.7
8 600 80 265 - 816 209.5 335 168.3 | 22.2 3.7 38.2 8 25.8
900 80 305 - 241.3 190.5 | 25.4 44.5 35.0
150 80 250 260 228.6 190.5 19 23.9 20.1
" 300 80 250 280 254 200 | 22.2 31.8 28.8
4 600 80 315 - 825 2731 344 2159 | 254 97.2 44.5 8 41.4
900 80 340 - 2921 234.9 | 31.7 50.8 51.4
150 80 300 310 279.4 241.3 | 22.2 25.4 8 32.8
" 300 80 300 330 317.5 269.9 | 22.2 36.6 49.8
6 600 80 365 - 362 355.6 87 2921 | 28.4 146.4 542 | 12 81.6
900 80 410 - 381 317.5 | 31.7 62 106.8
150 80 350 343 298.4 | 22.2 28.4 8
" 300 80 350 370 381 330.2 | 254 411
8 600 80 415 - 14 4191 433 349.3 | 31.8 194 62 12
900 80 470 - 469.9 393.7 | 38.1 69.9
150 40 450 406.4 362 25.4 253 302 | 12
10” 300 40 450 439 | 4445 | 458 | 387.3 | 28.4 47.7 | 16
600 80 470 | - 508 431.8 | 35.1 | 242.8 | 69.9 | 16
150 40 500 482.6 431.8 | 25.4 303.9 31.8 | 12
127 300 40 500 464 | 520.7 | 483 | 450.8 | 31.7 ' 50.8 | 16
600 80 500 | - 558.8 489 35.1 | 2888 | 729 | 20

1) Tolerances: 1/2"

to 8" +0/-3 mm; 10" to 12": +0/-56 mm

Fig. 17:

Dimensions FV4000-VT4/VR4, Flanges, ASME
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4

D184S035U02

Ordering Information Vortex Flowmeter FV4000-VT4/VR4 (TRIO-WIRL V)

Ordering Number V|
Instrument Design

Compact T
Remote R
Series

Ex-Approvals (function of communication option)

None 0

CENELEC ,Intrinsic Safety” HARTY 1

CENELEC ,Pressure Tight” HART2) 2

FM-Approval (Class 1 / Div. 1) HART 3

CSA-Approval HART® 4

CENELEC ,Intrinsic Safety” PA/FF A

Others 9

Process Connections

Flanges 1

Flanges with groove (DIN 2512) 2

Wafer design (<DN 200[8"]) max PN 100/CL 600 3

Others 9

Fluid

Liquids 1

Gas 2

Steam 3

Oxygen ¥ 6

Materials

Housing Shedder Sensor

SS 1.4571[316Ti] SS 1.4571[316Ti|SS 1.4571[316Tj] 1

SS 1.4571[316Ti] Hastelloy C SS 1.4571[316Ti] 2
Hastelloy C Hastelloy C Hastelloy C 3

SS 1.4571[316Ti] Hastelloy C Hastelloy C 4
Others 9
Meter Sizes Standard Pressure Rating

DN 15/1/2” PN 40 15
DN 25/1" PN 40 25
DN 40/1-1/2” PN 40 40
DN 50/ 2" PN 40 50
DN 80/ 3" PN 40 80
DN 100/ 4” PN 16 1H
DN 150/ 6" PN 16 1F
DN 200/ 8" PN 16 2H
DN 250/ 10" PN 16 2F
DN 300/ 12" PN 16 3H
Pressure Rating

DINPN 10

DINPN 16

DINPN 25

DINPN 40

DINPN 64

DIN PN 100°©

DINPN 16099 (only flanged designs)

ASME CL 150

ASME CL 300

ASME CL 6002 )

ASME CL 900”®  (only flanged designs)
Others

N-»0wI0O0TMOO®>

1) Design also for use in Ex-Zone 2 (Il 3G EEx nA [L] IIC T4) and for use in areas with combustible dust (Il 2D T85 °C ... Tmed IP67) approved.
Design also for use in Ex-Zone 2 (Il 3G EEx nA [L] IIC T4) and Zone 1 (Il 2G EEx ib IC T4) and for use in areas with combustible dust

2)
(12D T85 °C ... Tmed IP67) approved.
3) Also for use in areas with combustible dust (Il 2D T85 °C ... Tmed IP67) approved.
4)  Flowmeter primary cleaned and marked for Oxygen service.
5)
6) Not in design with FM or CSA Approvals

For meter sizes > DN 25 [17] always with Matl.-Traceability EN10204-3.1C for Applicability Range EC/23/97 (Pressure Equipment Directive)
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02

Ordering Information, Continued

Ordering Number V] | T T T T T

Gasket Surface Roughness’’

Rz 16 pm B

Rz 63 pm D

Others z

Sensor Design

Standard single sensor (Tmax = 280 °C) 1

Standard single sensor with integr. temperature sensor (Tmax = 280 °C) 2

Double sensor (Tmax = 280 °C) > DN 50[2”"] © ©) 3

Double sensor (Tmax = 280 °C) with integr. temperature sensor > DN 50[2°10) 8 4

High temperature (< 400 °C) single sensor > DN 25[1 ”]6) 8) A

High temperature (< 400 °C) with integr. temperature sensor = DN 25[17]%) 8) B

Temperature Range Fluid/Gaskets

Graphite -55 °C to 280 °C max. PN 64 / CL 300 1

Graphite Special -55 °C to 400 °C only for high temperature sensor max. PN 64 / CL 3009 2

Kalrez (3018) O-Ring 0 °C to 280 °C 3

Viton O-Ring -55 °C to 230 °C (not for steam) 4

PTFE O-Ring -55 °C t0 200 °C 5

Kalrez (6375) O-Ring -20 °C to 275 °C% 8

Certifications

None A

Inspection Certificate EN10204-3.18% B

Material traceability per EN10204-3.1B and Pressure Test per AD2000 C

Pressure Test per AD2000° D

Others z
Communication

With display with HART 2

With display with PROFIBUS PA®) 4

With display with FOUNDATION Fieldbus® 6

Name Plate Language

German G

English E

French F

Design Level/Software Level (specified by ABB) *
Accessories

None 0
2” Pipe mount (only FV4000-VR4) 1
Climate resistant version 2
Climate resistant version + 2” pipe mount (only FV4000-VR4) 3
Operating Mode

Continuous flowrate A
Cable Connector

M20 x 1.5 (not for EEx-Approval ,,2“ or ,3“ or ,,4%) A
" NPT B
Plug connection M12 (only for communication: ,4“/EEx-Approval ,,0“ or ,,A“)6) 9)10) C
Calibration

Test report

Calibration report
Gas/ & liquid Test report
Gas/ & liquid calibration report

Ambient Temperature Range

ooOow>»

-20 °C to +70 °C (only for Ex-Approval ,0, ,1¢, ,3“ or ,A% ™" 1
-55 °C to +70 °C (only for Ex-Approval ,0¢, , 141" 2
-20 °C to +60 °C (only for Ex-Approval ,2%) 3
-40 °C to +60 °C (only for Ex-Approval ,2* or ,A%) 1) 4
Others 9
7) Roughness

Process Connections Wafer design Flanges/Flanges with groove

Pres. Rating

PN 10-40 R216 (12,522 pm) Rz63 (41-160 pm)

PN 64160 Rz16 (12.5-22 pm)

CL 150-900 )

Others roughnesses upon request
8) Upon request
9) Socket (Type EPG300) not included in shipment. Please order separately (see Specifications 63-6-41 DE)
10) Not for use in Ex-Zone 21/22
11) For use in Ex-Zone 21/22 only in the range -20 °C to +60 °C
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4

D184S035U02

Accessories:

When P/T compensation is required, see Specifications Sensycal Flow

Computer .

Wafer Design Accessories (Option)
Meter size / pressure rating dependent. Included in the optional standard
accessories (these include the bolts, nuts, lock washers) and when re-

quired, the centering elements.

Gaskets are not included in the accessories.

Material: Stn. stl. No.: 1.4571[316Ti]

Meter Size Pressure Rating Ordering Number
DN 15 PN 10-40 D614L384U01
PN 64-100 D614L384U15
DN 25 PN 10-40 D614L.384U01
PN 64-100 D614L384U11
PN 10-40
DN 40 PN 64 D614L384U02
PN 10-40 D614L384U03
DN 80 PN 64 D614L384U13
PN 10-40 D614L.384U04
DN 80 PN 64 D614L384U12
PN 10-16 D614L.384U05
DN 100 PN 25-40 D614L384U06
PN 64 D614L384U16
PN 10-16 D614L384U07
DN 150 PN 25-40 D614L384U08
PN 64 D614L384U17
Meter Size Pressure Rating Ordering Number
CL 150
1/2" CL 300 D614L498U01
CL 600
CL 150 D614L414U01
1" CL 300
cL600 D614L414U02
CL 150 D614L414U03
1-1/2" CL 300
CL600 D614L414U04
CL 150 D614L414U05
2" CL 300 D614L414U06
CL 600 D614L414U14
CL 150 D614L414U07
3" CL 300
600 D614L414U08
CL 150 D614L414U09
4" CL 300 D614L414U10
CL 600 D614L414U13
CL 150 D614L414U11
6" CL 300 D614L414U12
CL 600 D614L414U15
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02

Specifications Swirl Flowmeters FS4000-ST4/SR4 (TRIO-WIRL S)

Meter Size Selection
The flowmeter size is determined from the maximum operating flow-
rate Qumax. To achieve the maximum flow range, this value should

not be less than one half of the maximum flowrate for the meter size p = Operating density [kg/m?]
(RangeMax), but can be selected as low as approx. 0.15 RangeMax. ) 3
The start of the linear flow range is a function of the Reynolds Number pn = Normal density [kg/m”]
(see Accuracy Specifications Page 22). If the flowrate to be measured i

is specified as normal flowrate, (normal conditions: 0 °C, 1013 mbar) p = Operating pressure [oar]
or as mass flowrate, the values must first be converted to actual flow- i

rate values at operating conditions and then the appropriate meter T = Operating temperature [°C]

size selected from the Flow Range Tables (Tbls. 5, 6, 7). ] 3
Qy = Operating flowrate [m*/h]
1. Convert normal density (pn) --> operating density (p)
_ ., ,L0i3+p 273 Q, = Normal flowrate [m®/h]
P=Pn*"1013 *“273+7T

Qqn = Mass flowrate [kg/h]

2. Convert to flowrate at operating conditions (Qy)

a) starting with normal flowrate (Qy,) --> N =Dynamic viscosity [Pas]
_ pn _ 1,013 273+ T v = Kinematic viscosity [m?/s]
Qv=Qn 7 = ni53+5% 273
b) starting with mass flowrate (Q,) --> Product Selection and Sizing Program
Qi = Qm For the selection of suitable flowmeter designs for specific application
V= p requirements, a software program “AP-Calc” is available from ABB at

3. Dynamic viscosity (1 )->kinematic viscosity (v) no charge. (Requires WINDOWS).

v=1
p
10000.0
.
1000.0 B
—
/’/
o
DN400 =
I
I fp"]
— 1000 DN300 —
£ ——
« /’
E Pl =
= DN200 —— =
DN150 ==
€ o0 | —
> " % —— =
<4 DN100 —— —
DN8O e
DN50 -~ -
DN40 - ~
1.0 | ’/ ’// —
DN32 — —
' I, —
DN25 — —
DN20 //
0.1 DN15
0.1 1 10
v [10®m?/s = cSt]

Fig. 18: Minimum Flowrates, for Liquids as a Function of the Kinematic Viscosity
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02
Flowrates, Liquids Static Overpressure, Liquids
Meter Size | Qymin | RangeMax | Frequency [Hz]| Re min To avoid cavitation when metering liquids, a positive static pressure
DN Inch [m3/h] [m3/h] at RangeMax (back pressure) is required downstream from the flowmeter. The
15 Vo 0.1 16 185 2100 required pressure can be calculated from the following equation:
20| 3/4" 0.2 2 100 3500 P2 > 1.3 X Pyapor + 2.6 X AP’
25 1¢ 0.4 6 135 5200
35 [ 1-1/4" 0.8 10 107 7600 Po = positive downstream static pressure [mbar]
40| 1-1/2" 1.6 16 110 13500 Pvapor =  liquid vapor pressure at the operating
50 24 2.5 25 90 17300 temperature [mbar]
80 3¢ 3.5 100 78 15000
Ap'= pressure drop fluid [mbar]
100 4« 5 150 77 17500
] Example for liquids:
150 6 18 370 50 43000
. Find the flowmeter size for metering 55 m3/h liquid with a density of
200 8 25 500 30 44000 850 kg/m? and a kinematic viscosity of 3¢St = (3 x 10-6 m?%/s).
300 | 12¢ 100 1000 16 115000
2001 16" 180 1800 13 160000 1.Qy= rr31a><. 55 mS3/h --> DN 80 [3”] (per Tbl. 5): RangeMax =
100 m°/h
Tbl. 5: Flowrates, Liquids at 20 °C, 1013mbar,
v N1 cSt, p N998 kg/m® 2. Flow range start, linear, at 3 ¢St, (from Fig.18): Qy min=10.5 m3/h
Pressure Drop, Liquids 3. Pressure drop (Qy = 55 m?3/h) for = 850 kg/m?3: = 259 mbar
See Fig. 19 for water (20 °C, 1013 mbar, p = 998 kg/m?). . L L . .
For other fluid densities (p) the pressure drop can be calculated using Information for liquids with higher viscosities
the following equation: The Swirl Flowmeter FS4000-ST4/SR4 can also be used to meter the
flowrate of liquids with higher viscosities (for limits see Page 3). To
AP = £ x Ap maintain the accuracy a field calibration is required if the viscosity is
998 7.5 mPas or higher.
Ap’ = Pressure drop fluid [mbar]
Ap = Pressure drop water [mbar] (from Fig. 19)
10000
1000 2 /
Ill y v ya
Example // 7 // / L/ yda
300 mbar / / / /
/ /17
100 > 7/ / ’/ /// / ,"/ '// d
ﬁ(’/’( II Y4 N It\{\\’ / Fa III r\\UIIJ
N 0 A SN A o/ /%
= P A AT Ay
S
3 10 // y / ,/ ,/ / / ,/ ,/
.§, / /S / S 7
VAW, J J 17 V. V4 /
Q A/ / 7
3 / 7/ /
/ 71/ 7
L/ 1/
Illl
0.1
0.1 1 10 100 1000 10000
55 m%/h
3

Fig. 19: Pressure Drop, Water (20 °C), 1013 mbar, p = 998 kg/m°)
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02
Flowrates, Gases/Steam Pressure Drop Gases/Steam
Meter Size Qymin RangeMax Frequency [Hz] See Fig. 21 for air (at 20 °C, 1013 mbar, p=1.2 kg/mg). For other fluid
DN Inchl  [m3/h] [m3/h] at RangeMax densities the pressure drop can be calculated using the following
15 ey 2.5 16 1900 equation:
20 3/4" 5 25 1200 Ap = s 2 x Ap
25 1 5 50 1200
35 | 1-1/4" 8 130 1300 Ap’ = Pressure drop fluid [mbar]
40 | 1172 12 200 1400 Ap = Pressure drop air [mbar] (from Fig. 21)
50 2¢ 18 350 1200
80 3¢ 60 850 690
100 4« 65 1500 700
150 & 150 3600 470 Normal Density for Various Gases: .
500 & 500 7900 350 Gas Normal Density [kg/m3]
- Acetylene 1.172
300 12 530 10000 160 Ar 1590
400 16" 1050 20000 150 Ammonia 0.771
Tbl. 6:  Flowrates, Gases/Steam for p = 1.2 kg/m® Argon 1.780
Butane 2.700
Example for gases: Carbon dioxide 1.970
Find the flowmeter size for metering 2540 m3/h (g,,) CO,-Gas; Carbon monoxide 1.250
temperature = 85 °C, pressure = 5 bar a. For details see Page 18 Ethane 1.350
,Meter Size Selection” Ethylene 1260
=197 kg 003 g T
1. Convert pn -- =7.4 kg/m® .
verten==>p:p 9 Natural gas 0.828
2. Convert m¥h (qy) --> m%h (q,): Qy = 676 m%h (q) Neon 0.890
~> Selection: DN 80[3"] (Qy max = 1200 m3/h) (a,) Nitrogen 1.250
Oxygen 1.430
3. Pressure drop forp=7.4 kg/m3: Ap’ = 340 mbar Propane 2.020
Propylene 1.915

4. Flow range start forp=7.4k ég from F|g
QMmin=29m 3/h, convert m /h (@) -->m°/h (g )
Qymin = 109 m/h @n)

10000.0

1000.0 DN4‘00
T

DN300

DN200
DN150 ~
|

100.0

\\

DN100
DN80 E\
T—

DN50

DN40 —
100 DN32
DN25
DN20 —

|
DN15

Qy min [m%h]

1.0
0.10 1.00 10.00 100.00

p [kg/m3]

Fig. 20: Minimum Flowrate, Gases/Steam as a Function of the Fluid Density
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Fig. 21: Pressure Drop Air (20 °C, 1013 mbar, p = 1.205 kg/mS)

Flowrates, Saturated Steam [kg/h]

Example for saturated steam:
Find the flow range for DN 50[2”] at 7 bar a.
--> from Tbl. 7: DN 50[2"]: 66 - 1285 kg/h
Additional information: Sat. steam temp.= 165 °C
Sat, steam density = 3.67 kg/m?®

ploaral o5 | 4 15| 2 3 4 5 6 7 8 9 10 | 12 15 25 30 35 40

Meter Size

DN15 min 2 2 3 3 4 4 4 5 5 6 6 6 7 8 11 13 15 17
1/2"  max 5 9 14 18 26 35 43 51 59 67 75 82 98 122 200 240 280 320
DN20 min| 4.8 3 2.8 3 4 5 7 8 9 10 12 13 15 19 31.5 37.5 43.7 50
3/4” max| 7.5 15 21.5 28 41 54 67 79 92 104 117 129 153 190 312.5 375 437.5 500
DN25 min| 9.7 7 5.7 6 8 11 13 16 18 21 23 26 31 38 62.5 75 87.5 100

17 max| 15 30 43 56 83 108 134 159 184 208 233 258 307 380 625 750 875 1000
DN32 min| 31.3 | 152 | 123 | 127 | 17.8 | 23.7 296 | 347 | 389 | 542 | 516 | 56.7 67.7 83.8 137.5 165 192.5 220
1-1/4" max| 39 77 111.8| 147 215 281 347 412 477 541 606 670 797 988 1625 | 1950 | 2275 2600
DN40 min| 6.9 9.7 11.7 | 134 19 249 | 30.7 | 365 | 423 | 419 | 53.6 | 59.2 70.5 87.5 143.8 | 1125 | 201.3 230
1-1/2” max| 63 | 1239 | 180 237 346 | 453.6| 561 665 770 873 978 1081 1287 | 1596 | 2625 | 3150 | 3675 4200
DN50 min| 34.9 25 20.6 20 30 39 48 57 66 75 84 93 110 137 225 270 315 360
27 max| 105 | 207 301 395 578 756 935 1110 | 1285 | 1456 | 1631 | 1803 | 1803 | 2660 | 4375 | 5250 | 6125 7000
DN80 min| 77.6 55 45.8 45 66 86 107 127 147 166 186 206 245 304 500 600 700 800
3” max| 255 | 502 731 960 | 1403 | 1836 | 2270 | 2695 | 3120 | 3536 | 3961 | 4378 | 5211 | 6460 | 10625 | 12750 | 14875 | 17000
DN100 min| 126.1| 90 74.4 73 107 140 174 206 239 270 303 335 398 494 812.5 975 | 1137.5| 1300
47 max| 450 | 885 | 1290 | 1694 | 2475 | 3240 | 4005 | 4755 | 5505 | 6240 | 6990 | 7725 | 9195 | 11400 | 18750 | 22500 | 26250 | 30000
DN150 min| 232.8| 166 | 137.4| 135 198 259 320 380 440 499 559 618 736 912 1500 | 1800 | 2100 2400
6" max| 1110| 2182 | 3181 | 4181 | 6105 | 7992 | 9879 | 44729 | 13579| 156392 | 17242| 19055 | 22681 | 28120 | 46250 | 55500 | 64750 | 74000
DN200 min| 388 | 277 229 226 330 432 534 634 734 832 932 1030 | 1226 | 1520 | 2500 | 3000 | 3500 4000
8” max| 1500 | 2950 | 4300 | 5645 | 8250 | 10800 | 13350 | 15850 | 18350| 20800 | 23300| 25750 | 30650 | 38000 | 62500 | 75000 | 87500 | 100000
DN300 min| 776 | 553 458 452 660 864 1068 | 1268 | 1468 | 1664 | 1864 | 2060 | 2452 | 3040 | 5000 | 6000 | 7000 8000
12”7 max| 3000 | 5900 | 8600 | 11290| 16500| 21600 | 26700 | 31700 | 36700| 41600 | 46600| 51500 | 61300 | 76000 | 125000| 150000| 175000| 200000
DN400 min| 1940 | 1383 | 1146 | 1129 | 1650 | 2160 | 2670 | 3170 | 3670 | 4160 | 4660 | 5150 | 6130 | 7600 | 12500 | 15000 | 17500 | 20000
16” max| 6000 | 11800| 17200| 22580| 33000| 43200 | 53400 | 63400 | 73400| 83200 | 93200 | 103000| 122600 152000/ 250000 | 300000| 350000| 400000
Density
p sat 03| 059 | 086 | 113 | 165 | 2.16 | 2.67 | 3.17 | 3.67 | 416 | 466 | 515 6.13 7.6 125 15 17.5 20
[kg/m3]

EQ‘B%C] 81.3| 996 | 111.4| 120 133 144 152 159 165 170 175 180 188 198 224 234 242 250

Tbl. 7:  Saturated Steam Flow Ranges
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Vortex/Swirl Flowmeter
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D1845035U02

Specifications Swirl Flowmeter FS4000-ST4/SR4 (TRIO-WIRL S)

Flowrate Measurement Accuracy
and Reproducibility

Accuracy (incl. converter), linear flow range beginning at Re min

(see Thl. 8)
< + 0.5 % of rate (at reference conditions)

Reproducibility
<0.2 % of rate

Meter Size Re min

DN Inch
15 1z 2100
20 3/4" 3500
25 1 5200
32 1-1/4" 7600
40 1-1/2¢ 13500
50 2¢ 17300
80 3¢ 15000
100 4¢ 17500
150 6" 43000
200 8" 44000
300 12¢ 115000
400 16" 160000

Tbl. 8:  Minimum Reynolds No. (Re min) for Linear Flow Range Start

Reference Conditions for Flow Metering

Flow range setting: 0.5*QymaxPN.... 1*"QymaxDN

Ambient temperature: 20 °C +/- 2K

Humidity: 65 % rel. humidity +/- 5 %

Barometric press.: 86 kPa .... 106 kPa

Supply power: 24 VDC

Signal cable length: 10 m (only FS4000-SR4)

Current output load: 250 Ohm (only for 4-20mA)

Calibration fluid: Air: 20 °C, atmospheric press.
Water: approx. 20 °C, 2 bar

Calibration loop internal diameter: | Same as meter inside diameter

Unobstructed str. upstream section; 3 x D

Downstream section: 1xD

Pressure tap: Pressure tap at primary

Temperature measurement: 3xD downstream.

Overload:

Gases:
15 % over maximum flowrate

Liquids:
15 % over maximum flowrate:
Note: Cavitation may not exist

Temperature Measurement Accuracy
and Reproducibility

Accuracy (incl. converter)
+2°C

Reproducibility
< 0.2 % of rater

Allowable Pipeline Vibrations:

Guide Values:
The acceleration values listed below are to be used only as guidelines.
Since the actual value is a function of the flowmeter size, the flowrate
within the flow range and the frequency of the vibrations, these accel-
eration values can only be used as a guideline.
Liquids: max. 0.3g 0-130Hz
Gases/Steam: max. 0.3g 0-130Hz

Process Connections / Operating Pressure
Flanges: DN15-DN200: DIN PN 10 to 40
1/2" - 8" ASME Class 150/300
DN300-DN400: DIN PN 10 to 16
12”7 -16” ASME Class 150
Additional designs upon request.
Flanged design: DIN PN 10 to 40, Option to PN 160
ANSI Class 150/300, Option to Cl 1200
Additional designs upon request.

Materials:

Meter Housing
SS No. 1.4571[316Ti], option: Hastelloy-C

Flanges
SS No. 1.4571[316Ti], option: Hastelloy-C

In-/Outlet Guide Body
SS No. 1.4571[316Ti], option: Hastelloy-C

Sensor
SS No. 1.4571[316Ti], option: Hastelloy-C

Sensor Gaskets
Kalrez O-Ring: 0°Cto280°C
Kalrez (6375) O-Ring: -20 °C to 275 °C

Viton O-Ring: -55°C 10230 °C
PTFE O-Ring: -55 °C t0 200 °C
Graphite: -55 °C t0 280 °C

Other designs upon request.

Housing, Electronic Module
Die cast Alum., painted

Weight:

see Dimensions

Fluid Temperature (Standard and Ex):

Attention!
Observe the specifications in the Chapter Explosion Protection
starting on Page 32

-55 °C to +280 °C (Standard)
Allowable temperatures of gaskets must be considered
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02
Ambient Conditions: Ambient / Fluid Temperatures:
Climate Resistance (per DIN 40040) 704
Ex-Prot. Allow. Ambient Climate Class 60- 1)
Model Temperature Range | Standard | Climate Resistance 06
None / -20°C ... +70°C Z1sG? ZVSA o 507 Alowat
S ) 5 owable
ST40 & SR40 -55°C ... +70°C FSG? FSA % 40| | Temperature Range = I El I_l
Exib/ -20°C ... +70°C Z1sG? ZVSA ) | _ J
ST41 & SR41 55 °C ... +70 °C FSG2 FSA % 30 Side view pipeline
Exia/ -20°C ... +60°C | Z"UG? ZUA 2 209 = 1
ST4AA&SR4A | -40°C ... +60 °C GUG? GUA & 104
Exd/ -20°C ... +60 °C ZUG? ZUA igi
ST42&SR42 [ -40°C ... +60°C | GUG? GUA < 9 é.
FM 90°C 20°C ZW)SGQ) ZW)SA 104 Installation for fluid o
-20°C ... +70° temperature > 150 °
ST43 & SR43 20 opt. -55 : —

1) Z = Lower ambient temperature limit = -20 °C
2) G = Relative humidity max. 85 %, yearly average < 65 %

Allowable Operating Pressure as a Function of the
Fluid Temperature

Process Connections DIN-Flanges

40
PN40 —
]
35 —
I
=0
5
2 25
|
? PN25 — ]
® 20
3
g
& 15TPN16 = —
RN —
5
0

-60 -30 0 30 60 90 120 150 180 210 240 270
Temperature TS [°C]

T T T T
-50 0 50 100 15016020 2560 280

Fluid temperature [°C]

For the supply power circuit terminals 31, 32 and contact output 41, 42 ca-
bles, suitable for temperatures to T = 110 °C, can be used without restric-

tions. Cables only suitable to T = 80 °C, reduce the temperature ranges as
shown in Fig. 22. These reductions also apply to the SR4 (Remote Design)
version and the PROFIBUS PA design with plug connectors.

1)

[ ] Information!
Observe the specifications in the Chapter Explosion Protec-
tion starting on Page 32

Fig. 22:

Process Connections ASME-Flanges

50 -
300 Ib

\\

40 T—

30

20

Pressure PS [bar]

150 Ib

-60 -30 0 30 60 90 120 150 180 210 240 270
Temperature TS [°C]

Ambient / Fluid Temperature Relationship

Y Information!
For temperatures < 0 °C and > 55 °C the readability of the dis-
]_ play may be compromised. The functionality and the outputs of
the instrument are unaffected.
Ambient temperatures < -20 °C see Ordering Information.

Converter specifications begin on Page 28
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4

D1845035U02

Installation Swirl Flowmeter FS4000-ST4/SR4 (TRIO-WIRL S)

The flowmeter primary should be installed in the pipeline taking
into consideration the following information.

In- and Outlet Sections

Based on the operating principles the Swirl Flowmeter, it essen-
tially does not require any in- or outlet straight sections. Fig. 23
shows the in- and outlet sections for various piping conditions.
No additional in- or outlet sections are required when single or
double elbows with a radius larger than 1.8 x D are installed up-
or downstream from the instrument. Likewise, no additional in- or
outlet sections are required downstream from flanged reducers
per DIN 28545 (a/2 = 8°).

EI@%
%ﬁ%ﬁ

min 1.8 D

3D

Supplementary Installation Information

e For liquids assure that the flowmeter primary is always com-
pletely filled with fluid.

¢ |n horizontal installations with fluid temperatures > 150 °C see
Fig. 24 for installation requirements.

e |f gas bubbles may be present a gas separator should be pro-
vided.

¢ Forinstallation in long pipelines susceptible to vibrations, these
should be damped up- and downstream of the instrument.

[ = |
L= |

Fig. 24: Installation for High Fluid Temperatures

Pressure and Temperature Measurements

Fig. 23: In- and Outlet Sections

Information for Installation of
Regulating and Control Devices

If the system utilizes a piston pump or compressor to produce
the flow, (pressures for liquids > 10 bar) water hammer may
occur when the valve is closed. In this case it is essential that the
valves be installed upstream of the flowmeter. Otherwise a suit-
able dampening device (e.g. compression tank when using a
compressor) should be provided. Pressure and temperature
measurements should be installed as shown in Fig. 25:. To use
the internal temperature measurement see information in the
Chapter Converter.

Fig. 25: Installation with Pressure and Temperature Measurements
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02

Dimensions Swirl Flowmeter FS4000-ST4/SR4 (TRIO-WIRL S)

Required distance for removing
converter and sensor assembly
A 8 E3
py - 31
Current supply
330° rotatable
Display only for *) Shortened dim’s for
St4 design Sr4 Design with .
remote converters
wlo EO.
- o [
) / N\
| Flow direction = 1 h
LI B i i
I \ d NE
| [ 1. e
Il 54 125 f /T
215 57
L No. of holes N 100
Lo L K
Converter FS4000-SR4 Aldinsi
i i IMms In mm
MB-10-2004 in wall mount housing
ISO Projection Method E
Meter Size Pressure Weight
DN Rating LY G E A D k d2 d b N kol
PN
15 10-40 200 319 300 83 95 65 7 173 6 Z 538
20 10-40 120 302 303 68 105 75 1 226 18 7 27
o5 10-40 150 307 302 57 175 85 2 781 18 Z 35
32 10-40 150 319 300 5] 140 100 18 371 18 Z a7
a0 10-40 200 303 304 79 150 110 8 777 18 7 8
50 10-40 200 306 307 106 165 105 18 571 20 a 70
80 10-40 300 329 310 159 200 160 18 826 o 8 120
10-16 350 189 220 180 18 T07.1 o2 3 140
100 75-40 350 333 314 189 235 190 o0 07 o4 8
10-16 480 308 285 240 22 150.1 78 8 785
150 25-40 80 367 338 308 300 750 76 150.1 78 345
200 10776 500 377 358 36 340 295 o0 2037 | 24728 | 8/12 50
25740 600 a36 | 3607375 | 3107320 | 26/30 | 203.1 | 38/48 2 59766
300 10776 1000 73 04 662 | 445/460 | 400/470 | 30/33 | 309.7 | 26/28 12 1717186
400 10776 10774 759 70 847 | 565/580 | 515/505 | 36/39 | 390.4 | 26/32 6 D45/766
Meter Size | Pressure Weight
Inch Rating LY G E A D k d2 d b N [kol
Class
, 150 200 83 880 605 7.2 53
12 300 500 319 300 83 957 565 189 | 188 gz 4 58
p 150 120 8 98.4 70 5.9 2286 13 21
s/4 300 120 822 803 68 175 85 19 6 | 159 * 30
. 150 150 57 108 794 5.9 281 142 37
! 300 T50 321 802 67 24 88.9 19 1 175 ¢ 36
) 150 150 8 118 89 6 6 37
1-1/4 300 T50 319 80 g 133 984 19 CIEL s - 54
. 150 200 79 127 984 6.9 777 175 538
172 300 200 323 804 79 556 | 1143 | 226 | 421 | 206 ] 89
. 150 200 106 1504 1206 571 191 7 71
2 300 200 326 807 106 165 127 19 571 223 | 8 938
” 150 300 329 310 159 1905 1504 19 826 | 239 | 4 1.7
300 300 159 2095 168.3 700 826 | 284 | 8 6.2
, 150 350 189 7086 1905 19 10717 | 239 8.0
4 300 350 333 814 —gg 54 200 oot [at7 | © 075
& 150 780 357 338 378 2794 2473 700 1501 | 254 | 8 300
300 280 308 3175 269.9 0.0 1501 | 365 | 12 6.0
” 150 500 377 358 436 343 2984 0.0 2037 | 284 | 8 750
300 500 736 387 3302 54 [ 2031 | 466 | 12 75
T 150 1000 73 404 562 826 3738 254 | 3097 | 31.8 | 12 182
67 150 1274 759 470 847 596.9 540 286 | 3904 | 37 6 260

Fig. 26: Dimensions FS4000-ST4/SR4
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Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02

Ordering Information Swirl Flowmeter FS4000 (TRIO-WIRL S)

Ordering Number S | ' T T T T T T T T
Instrument Design

Compact T

Remote R

Series 4

EEx Approvals (function of communication option)

None 0

CENELEC ,Intrinsic Safety” HARTY 1

CENELEC ,Pressure Tight” HART2) 2

FM-Approval (Class 1 / Div. 1) HART 3

CSA-Approval HART®) 4

CENELEC ,Intrinsic Safety” PA/FF A

Others 9

Process Connections

Flanges 1

Flanges with groove (DIN 2512) 2

Others 9

Fluid

Liquid 1

Gas 2

Steam 3

Oxygen?) 6

Materials

Housing In-/Outlet Guide Body Sensor

SS 1.4571[316Ti] SS 1.4571[316Ti] SS 1.4571[316Ti] 1

SS 1.4571[316Ti] Hastelloy C SS 1.4571[316Ti] 2

Hastelloy C Hastelloy C Hastelloy C 3

SS 1.4571[316Ti] Hastelloy C Hastelloy C 4

Meter Sizes Standard Pressure Rating

DN 15/1/2” PN 40 15

DN 20/3/4” PN 40 20

DN 25/1” PN 40 25

DN 32/1-1/4” PN 40 32

DN 40/1-1/2” PN 40 40

DN 50/ 2" PN 40 50

DN 80/ 3 PN 40 80

DN 100/ 4~ PN 16 1H
DN 150/ 6" PN 16 1F
DN 200/ 8” PN 16 2H

DN 300/ 12" PN 10 3H

DN 400/ 16" PN 10 4H
Pressure Rating

DINPN 10 A
DINPN 16 B
DIN PN 25 (<DN 300) Cc
DIN PN 40 (<DN 300) D
ASME CL 150 Q
ASME CL 300 (<12”) R
Others z
Gasket Surface Roughnesssl

Rz 16 upm B
Rz 63 pm D
Others z

1) Design also for use in Ex-Zone 2 (Il 3G EEx nA [L] IIC T4) and for use in areas with combustible dust (Il 2D T85 °C ... Tmed IP67) approved.
2) Design also for use in Ex-Zone 2 (Il 3G EEx nA [L] IIC T4) and Zone 1 (Il 2G EEx ib IC T4) and for use in areas with combustible dust
(12D T85 °C ... Tmed IP67) approved

3) Also for use in areas with combustible dust (Il 2D T85 °C ... Tmed IP67) approved.
4) Flowmeter primary cleaned and marked for Oxygen service.
5) Upon request
6) Roughness
Process Connections Flanges/Flanges with groove
Pres. Rating
PN 10-40 Rz63 (41-160 pm)
CL150 - 300 Rz16 (12.5-22 ym)

Other roughnesses upon request

26



Vortex/Swirl Flowmeter
FV4000-VT4/VR4 / FS4000-ST4/SR4
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Continued Ordering Information

Ordering Number S | \ LT T T

Sensor Design

Standard single sensor (Tmax = 280 °C)

Standard single sensor with integr.temperature sensor (Tmax = 280 °C)
Double sensor (Tmax = 280 °C) > DN 50° 7)

Double sensor (Tmax = 280 °C) with integr.temperature sensor > DN 50° 7)

APON=

Temperature Range Fluid/Gaskets

Graphite -55 °C t0 280 °C

Kalrez (3018) O-Ring 0 °C to 280 °C

Viton O-Ring -55 °C to 230 °C (not for steam)
PTFE O-Ring -55 °C t0 200 °C

Kalrez (6375) O-Ring -20 °C to 275 °C”)

0O h W=

Certifications

None

Inspection Certificate EN10204-3.18 7)

Material traceability per EN10204-3.1B and Pressure Test per AD2000
Pressure Test per AD2000 7

Others

NOOT>

Communication

With display with HART

With display with PROFIBUS PA 7)

With display with FOUNDATION Fieldbus 7

[<0F N \V]

Name Plate Language
German

English

French

mmao

Design Level/Software Level (specified by ABB)

Accessories

None

2" Pipe mount (only FS4000-SR4)

Climate resistant Version

Climate resistant Version + 2“ Pipe mount (only FS4000-SR4)

WN =0

Operating Mode
Continuous flowrate

Cable Connector

M20 x 1.5 (not with EEx-Approval "2" or "3" or ,4")

1/2" NPT

Plug connection M12 (only with communication option: "4"/EEx-Approval "0" or "A") 789

Oow>

Calibration

Test report

Callibration report

Gas / & liquid test report

Gas / & liquid calibration report

ooOow>»

Ambient Temperature Range

-20 °C to +70 °C (only for Ex-Approval ,0, 1%, 3% or ,A%)'0)
-55 °C to +70 °C (only for Ex-Approval ,0%, ,1 “)10’
-20 °C to +60 °C (only for Ex-Approval ,2)

-40 °C to +60 °C (only for Ex-Approval ,2“ or ,,A“)m)
Others

OhWN=

) Not for designs with FM- or CSA-Approval

) Socket (Type EPG300) is not included with shipment. Please order separately (see Specification 63-6-41 DE)
) Not for use in Ex-Zone 21/22

0) Suitable for Ex-Zone 21/22 only in the range -20 °C to +60 °C

— © ©
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Specifications Converter

Buttons for direct entry

Magnet sensors

+/- 90° rotatable

Fig. 27: Converter Keypad and Display

Flow Ranges
The flow range end value can be set anywhere between the max. pos-
sible end value RangeMax and 0.15 x RangeMax.
For Vortex Flowmeter FVV4000 flow ranges see Pages 5 and 6 or for
Swirl Flowmeter FS4000 see Pages 19 and 20.

Parameter Settings
Data is entered using the 3 buttons (not in the Ex-Design Ex ,d"“) or
directly using a Magnet Stick from the outside without opening the
housing .
The data is entered in a clear text dialog with the display or by using
the digital communication modes HART-Protocol, PROFIBUS PA or
FOUNDATION Fieldbus.

Flowrate Operating Modes
Based on the design ordered, (with or without a Pt100 sensor) the fol-
lowing operating modes can be selected:

Fluid Liquid:
e Actual flowrate,

* Mass flowrate at a constant or temperature dependent density

Fluid Gas/Steam:
e Actual flowrate,

¢ Mass flowrate at a constant or temperature dependent density (at con-
stant pressure),

¢ Normal flowrate at a constant or temperature dependent density (at
constant pressure),

* Mass flowrate of saturated steam at temperature dependent density

Data Security
The totalizer values and the meter location parameters are stored in a
FRAM (for 10 years without supplementary power) when the supply
power is turned off or during a power outage.

Y Information:

l The instrument satisfies the NAMUR-Recommendations NE21.
Electromagnetic Compatibility of Equipment in Process or Labo-
ratory Applications 5/93 and EMC Guideline 89/336/EWG (EN
50081-1, EN 50082-2).

Attention: When the housing is opened, the EMC and personnel
contact protection is limited.

Damping
Settable between 1 and 100 s, corresponds to 5 .

Qy min (low flow cutoff)
Settable between 0 and 10 % v. RangeMax (max. actual flowrate for
the meter size). The actual low flow cutoff value is a function of the ap-
plication and the installation.

Function Tests
Internal function tests incorporated in the software can be used to test
the internal subassemblies. At start-up, a user selected the flowrate
can be simulated (manual process control) for checking the current
output (for designs with 4-20 mA) and the digital output (for the field-
bus designs). The contact output can be actuated to check its oper-
ation.

Electrical Connections
Screw terminals, plug connector for PROFIBUS PA (option)
cable connector: standard, Ex “ib”/Ex “ia”: M20 x 1.5;
NPT 1/2” Ex “d”: NPT 1/2”

Protection Class
IP 67 per EN 60529 / NEMA 4X

Display
High contrast LC-Display, 2 x 8 characters (4-20 mA design) or 4 x 16
characters (fieldbus design PROFIBUS PA / FOUNDATION Fieldbus).
For display of the instantaneous flowrate, totalized flow values or fluid
temperature (option).
In the 4-20 mA design it is possible using the multiplex mode to dis-
play 2 additional values (e.g. flowrate and totalized flow) quasi in par-
allel. In the fieldbus design up to 4 values can be displayed.
Example: (shown is the display for the 4-20 mA design)

Qv m3/h -
13.56
Actual flowrate
Bv m3/h -
409.8

Actual totalized flow

r....°c
185.6

' Fluid temperature

Error Messages in the Display
Automatic system monitoring with error diagnostics in clear text on
the display with an error message.

Frow
> 115%

Contact Output terminals 41/42 (standard for all designs)
The function can be assigned in the software:
— Limit alarm for flowrate or temperature
— System alarm
— Pulse output: fmax: 100 Hz; t,,: 1 ms - 2566 ms
Contact design:

— Standard, Ex “d” and FM design: Optocoupler Uy = 16-30 V
I =2-15mA

- Ex “ib”/Ex ,ia": Configured as a NAMUR-Contact
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Vortex/Swirl Flowmeter

FV4000-VT4/VR4 / FS4000-ST4/SR4 D184S035U02
Specifications Converter - Electrical Interconnections for the Standard Design 4-20 mA/HART
2-Wire Design 4-20 mA/HART-Communication
The converter is designed in 2-Wire technology, i.e. the supply volt- Rkl
age and the current output (4-20 mA) utilize the same lines. A contact 16
output, connected in parallel, is also available. ’
1.4
Supply Power (terminals 31/32) 10 /
Standard: 14 to 46 V DC Ex-Design: see Page 32. A ' /
Ripple: max. 5 % or + 1.5V, 1.0 /
P 0.8 /
ower
0.4 4
a) Supply Power from a Central Power Source 05
m] U8 Uf 0.0 @ - @ O A L usvmDC
- — 10 15 20 25 30 35 40 45 50
) Re

ol

Earth

b) Supply Power from a Power Supply

Supply power, DC or AC ‘ ‘

Us Us
I — 7 F=1

Re R

Transmitter power supply
Earth

o1IF

Ug = Supply voltage = min. 14V DC

Us = Source voltage = 14-46 V DC

Rg = max. allow. load for power supply (e.g. indicator, load)

R = max. allow. load for output circuit. Is defined by the power
supply

c) Electrical Interconnections FV4000-VR4, FS4000-SR4
The flowmeter primary and the converter are separated from each
other by a 10 m long signal cable. The signal cable is permanently
connected to the converter and can be shortened as required. The
supply power connection for the converter can be made as shown in
a) or b) above.

L
TW-+{TW-| V8 | V9 Converter
Transmitter
power supply
o | §| 3
£ 3| 818 7z 83
2 a|l 6|2 ol @

N ‘19‘18 ‘18 ‘ ZB‘ ‘UT-‘UT+‘ IT-‘IT+‘

Flowmeter primary

L Earth

Current output load diagram; load vs. supply power

HART-Communication requires the smallest load, 250 Ohm

d) Electrical Interconnections Contact Output

Contact
output

Input from SPS
etc. With Ug = 16-30 V

The load Rg is calculated using the available supply voltage Ug and the
selected signal current as follows:

u
Re= —
IB
35 7
30 4
25-//

L
012 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20
Igin mA

Contact Output Load Resistance as a Function of the Current
and Voltage
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Specifications - Electrical Interconnections for the PROFIBUS PA/FOUNDATION Fieldbus Designs

Communication HART-Protocol

The HART-Protocol is used for the digital communication between a
process control system/PC, handheld terminal and the Vortex-Swirl
flowmeters. All instrument and meter location parameters can be
transmitted from the converter to the process control system or PC.
In the reverse direction it is possible to configure and reconfigure the
converter.

The digital communication utilizes a sine wave superimposed on the
current output (4-20 mA), which does not affected any of the instru-
ments connected to the output.

The SMART VISION program can be used to operate and configure
the converter. SMART VISION is a universal communication software
for intelligent field instruments, which utilizes FDT/DTM-Technology.
There are various communication paths which can be used to ex-
change data with a complete palette of field instruments. The primary
application goals are parameter indications, configuration, diagnosis,
documentation and management for all intelligent field instruments
which satisfy its communication requirements.

Transmission Mode
FSK-Modulation on the 4 - 20 mA current output per Bell 202 Stan-
dard. Max. signal amplitude 1.2 mApp.

Current Output Load
Min.>250 Ohm, max. 750 Ohm
Max. cable length, 1500 m AWG 24 twisted and shielded

Baudrate
1200 Baud
Logic 1: 1200 Hz
Logic 0: 2200 Hz

Current output at alarm
high = 22.4 mA

4-20mA

i
\\\ 2z M
—it

Rb min= 250 Ohm

I
%
=

HART-Communication

2-Wire Design with Fieldbus Data Link

The converter of the Vortex-Swirl flowmeters is designed in 2-Wire
technology, i.e. the supply voltage and the digital communication
from the Fieldbus-Data Link utilize the same lines. A contact output,
connected in parallel, is also available (description see Page 29).
The entire set of stored date is maintained during a power outage.
The SMART VISION program can be used to operate and configure
the converter. SMART VISION is a universal communication software
for intelligent field instruments, which utilizes FDT/DTM-Technology.
There are various communication paths which can be used to ex-
change data with a complete palette of field instruments. The primary
application goals are parameter indications, configuration, diagnosis,
documentation and management for all intelligent field instruments
which satisfy its communication requirements.

Common Specifications

Allowable Supply Voltage
9 V... 32 V (no Ex-Protection)

Current Consumption
Normal operating: 10 mA
FDE (Fault Disconnection Electronic): 13 mA

Ex-Design
See Page 33

Communication PROFIBUS PA

The converter is suitable for connection to a DP/PA segment coupler
and the ABB Multi-Barriers MB204.

PROFIBUS PA Protocol
Output signal per EN 50170 Volume 2, PROFIBUS
Transmission technology IEC 1158-2/EN 61158-2
Transmission speed: 31.25 KByte/s
PROFIBUS Profile Version 3.0

Ident-No.
05DC hex

Function Blocks

GSD-Files
-PA139700 (1 x Al)
-PA139740 (1 x Al, 1 x TOT)
-ABB_05DC (2 x Al, 1 x TOT +
manufacturer specific data)

2xAlL1xTOT

‘/ Physical Block \‘

Analog Input
Block Al 1
Channel-
selector
Analog Input
Transducer Block Al2
Block ( "
(Flow, PROFIBUS PA
Temperature®) Channel-
selector
Totalizer
Block
&Ophon /

Block Structure for PROFIBUS PA
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Communication FOUNDATION Fieldbus

The converter is suitable for connection to special power supplies, a
Linking Device and the ABB Multi-Barriers MB204.

FOUNDATION Fieldbus Protocol
Output signal per FOUNDATION Fieldbus Protocol
Specification 1.4 / ITK 4.01 for the H1 Bus
Transmission technology IEC 1158-2/EN 61158-2
Transmission speed: 31.25 KByte/s

Manufacturer ID: 0x000320
Device ID: 0x0015
Reg-Number: ITO13600

2 x Analog Input
with LAS functionality

Function Blocks:
Stack:

Connections

‘/ Resource Block ‘\

FF kompatibler
Kommunikations

C Stack
Channel-
Transducer selector
Block

Analog Input
Block Al 1

FOUNDATION
Fieldbus

(Flow, Analog Input

Temperature®) Block Al 2

Channel-
selector

\\')Opmon /

Block Structure for FOUNDATION Fieldbus

The output value (volume, normal or mass flowrate, totalizer or tempera-
ture) can be selected over the Channel Selector.

o 1) Terminals 31, 32
Bo |Bo |+ 2 a) Function FF+, FF-
L |09 |oo |4 Connections for FOUNDATION Fieldbus (H1) per IEC 1158-2
% pa- |Fe- |32 U=9-32V,I= 10 mA (normal operation)
E L la [] 13 mA (during error condition/FDE)
3 & ﬁ/ b)  Function PA+, PA-
L | Connections for PROFIBUS PA per IEC 1158-2
U=9-32V,I= 10 mA (normal operation)
13 mA (during error condition/FDE)
Connections can be made with the optional M12-Plug
VT40/ST40 == Eartn (View from front onto the pin insert and pins)
Pin 1 = PA+ /31
- Pin2 =nc 3
PRENALL Pin 3 = PA- /32
; Blue b 4 Pin 4 = Shield 1 2
2 e | Pink L F 2)  Terminals 41, 42
g Tor | Gray g co | 41 3 Function C9, E9
g — 2 o Contact output: Function software selectable as pulse output
§ [es |{frolon S (fmax 100 Hz, 1-256 ms), Min-/Max alarm
E 5 Green PA+ [P | 81 \{/ or system alarm). Description see Page 29
g ; Brown ||
i ? White
; Y
—L Eartn VR40/SR40  —= o
Fig. 28: Interconnection Diagram for PROFIBUS PA Connections
PROFIBUS DP PROFIBUS PA Ethernet FOUNDATION Fieldbus H1
_ Segment Coupler ,:’ Y ',/ \ Linking Device ,,’ \ ‘,/‘_\‘_'
(incl. Bus supply 1 ! g (incl. Bus supply | !
H2-Bus g termination) :‘ ! Y Y :l ,' M HSE-Bus  gng termination) | ! M Y | ,' Y
o’ Y 'y - \ Py ° \
T T R i A
PA+ PA-  PA+PA- PA+ PA; FF+ FF- | | FF+ FF- FF+ FF-
Fig. 29: Connection Example for PROFIBUS PA Fig. 30: Connection Example for FOUNDATION Fieldbus
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Specifications Converter Terminals 31/32
@ Supply Power or Supply Current
1.8
Design EEXx ,,ib“/EEx ,,n“ for VT41/ST41 16
and VR41/SR41 (4-20mA/HART) ]‘2‘
=
The housing covers must be completely closed % O;
A for operation in explosive areas. e M
EC-Type Examination Certificate TUV 99 ATEX 1465 0.4
|dentification: I12G EEx ib IIC T4 O'i ;
I 3G EEx nA [L] IC T4 0 1 8 4 0 8 o
12D T 85 °C ... Teq IP67 EEx “ib”
Connections EExnA L] Us[V]

EEx ib
EExnA[L]

Flowmeter primary

e ‘87‘86|86@ ‘84|83‘82‘81‘
=1

O | © g >lx| O T
T(g 288 ElElZ2&
G
VR41/SR41
EExib EEx ib
EEx nA [L] EEx nA [L]
Converter Flowmeter
31|82 | 41|42 31|32 | 41|42
LT LT
= + + = + +
PA PA
— _ VT41/ST41 || > |
| >N o [N
Q ©
¥ L
DE 5

1) Supply power terminals 31/32

a) EExib

U= 14-28 V DC
b) EExnA[L]

Ug = 14-46 V DC

2) Contact output, terminals 41/42
The contact output (passive) optocoupler is configured as a
NAMUR contact (per DIN 19234).
The internal resistance with a closed contact is approx. 1000 Q,
the resistance for an open contact is >10 kQ.
If required, the contact output can be connected directly to the
optocoupler.
a) NAMUR with switch amplifier
b) Contact output (optocoupler)

- EEx ib: U=15V
-EExnA[]: Ug=16-30V
lg = 2-15 mA

Fig. 31:

A

Interconnection Diagram VT41/ST41 and VR41/SR41

The installation information per EN 60079-14 is to be observed.
At start-up, Standard EN 50281-1-2 for use in areas with com-
bustible dust must be considered.

After the power is turned off, a period of t > 2 minutes should
elapse before the converter housing is opened.

The minimum voltage Ug of 14 V is based on a load of 0 Q

Us = Supply voltage

Rg = Maximum allow. load in the supply circuit

e.g. indicator,

recorder or line resistance

Ex-Approval Specifications VT41/ST41 / VR41/SR41

Supply Circuit Terminals 31,32
Ignition Type 112G EEX b IC T4/T4mp = (-55 °C) -20 ... +70 °C
U= 28V
i =110 mA
Up =60V P, =770 mW
effective internal capacitance: 14.6 nF
effective internal capacitance to earth: 24.4 nF
effective internal inductance: 0.27 mH
Ignition Type 183G EEXnA L] IC T4/Tynp = (-55) -20 ... +70 °C
Up=60V Ug=14-46 V
Ignition Type 12D T 85 °C ... Tmeq IP67/Tgmp =-20 °C ...
Up=60V +60 °C

Recommended Transmitter Power Supplies

ABB Automation

Contrans 'V 17151-62

Digitable, MTL,
Pepperl+Fuchs, etc.

Various types

Contact Output

Terminals 41, 42

Ignition Type 12G EExib IIC T4
U= 15V
li =30mA
Uy =60V P, =115 mw
effective internal capacitance: 11 nF
effective internal capacitance to earth: 19.6 nF
effective internal inductance: 0.14 mH
Ignition Type 12G EExXnA [L]IC T4
Up=60V Ug=16-30VIg=2-15mA
Ignition Type 12D T 85 °C ... Tyeq IP67 / Tgmp =-20 °C ...
Up=60V +60 °C

Recommended NAMUR Isolation Ampilifiers for EEx ib

ABB Automation

V17131-51 ... 53, V17131-54 ... 56

Digitable, MTL,

Pepperl+Fuchs, etc.

Various types
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@ Fluid Temperatures/Temperature Classes

For the supply circuit terminals 31, 32 and the contact output 41, 42
cables suitable for temperatures to T = 110 °C can be used without lim-
itations.

Category 2/3G:

For cables which are only suitable for temperatures to T = 80 °C, the
shorting of the two circuits during a fault condition is to be considered,
otherwise the reduced temperature ranges in the following table apply.

Category 2D:
For cables which are only suitable for temperatures to T = 80 °C, the re-
duced temperature ranges in the following table apply.

Insulating the Flowmeter

An insulation thickness up to 100 mm above the upper edge is permissi-
ble.

Use of Trace Heaters

Trace heaters may only be used if:

e they are rigidly attached to the pipeline

e they are installed within the insulation (max. thickness of 100 mm is not
to be exceeded).

e the actual max. temperature of the trace heaters < than the max. fluid
temperature.

The installation requirements per EN60079-14 are to be observed!
Assure that there are no interference effects due to the trace heaters on
the EMC-Protection of the instrument, and that no additional vibrations
are generated.

Ambient Max. Temperature with Max. Allow. N
Temperature the Connection Cable Fluid TUV 99 ATEX 1465
Used Temperature
Terminals 31/32, 41/42
[°C] [°Cl [°C]
(-55) -20to 70 110 280/400"
(-565) -20to 70 160
(-55) -20 to 60 240
(-55) -20 to 55 80 280
(-55) -20 to 50 3207 =
(-55) -20 to 40 4007 g
1) Fluid temperature >280 °C only for Vortex-Flowmeter FV4000 3
2) Lower limits for the ambient temperature are a function of the approvals and gv
the ordering temperature (standard -20 °C) O
Maximum Temperature Class
Fluid Temperature
130 °C T4
195 °C T3 Fig.32:  Insulation of the Flowmeter
290 °C T2
400 °C T1
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Design EEx ,,d“/EEx ,ib*“ /EEX ,,n“ Terminals 31/32
for VT42/ST42 and VR42/SR42 (4-20mA/HART) @ Supply Power or Supply Current
The housing covers must be completely closed 18
A for operation in explosive areas. 16
EC-Type Examination Certificate TUV 00 ATEX 1521X 1.4
— 12
Identification: § 1
Converter/Flowmeter Primary B 08—
@ Il 2G EEx d [ib] IIC T6 06
112G EExib IIC T4 0.4
I 3G EEx nA [L] IIC T4 02 1
12D T 85 °C ... Teq IPE7 0
Flowmeter Primary 0 = % a0 40 % 50
@ 112G EExib IIC T4
I 3G EEx nA [L] IIC T4 S el
112D T 85 °C ... Tyeq IP67

Interconnections The minimum voltage Ug of 14 V is based on a load of 0 Q

Us = Supply voltage
- - Rg = Maximum allow. load in the supply circuit
EEEE{'Z Flowmeter primary e.g. indicator, recorder or line resistance
L] 8\7 el e i Ex-Approval Specifications VT42/ST42 / VR42/SR42
A ! Supply Circuit Terminals 31,32
VRa2/SRaz | 2 g é é E E % 3 Ignition Type T2G EExd[ib] IC T6
@\ O > Un=60V 3G EEXNA L] IC T4
Ug=14-46V
Ignition Type 12G EEXib IIC T4
::x 1[":1 Converter ::i ;’b[ib] Flowmeter Um =60V Ui = 28V
oA EExnA[L] i =110 mA
P, =770 mW
effective internal capacitance: 14.6 nF
= 31(32 41|42 = 31(32 41|42 effective internal capacitance to earth: 24.4 nF
A - - A - - effective internal inductance: 0.27 mH
VT42/STa2 Ignition Type 12D T 85 °C ... Tyeq IP67/Tgmp =-20 °C ...
= > | = > & Up =60V +60 °C
3 8
£ £ Recommended Transmitter Power Supplies for EEx ib
> - ABB Automation Contrans [V 17151-62
Digitable, MTL, Various types
Pepperl+Fuchs, etc.
1) Supply power terminals 31/32 Contact Output | Terminals 41, 42
a) EExib Ignition Type T2G EEx d [b] IC T6
U;j=14-28VVDC Il 3G EEx nA [L] IIC T4
b) EExd[ib]/ EEx nA [L] Up =60V Ug =16-30VIg=2-15mA
Ug = 14-46 VDC Ignition Type 12G EEXibIIC T4
2) Contact output, terminals 41/42 U= 16V
The contact output (passive) is designed as an optocoupler. i =30mA
If required, the contact output can also be configured as a NAMUR Un =60V Z}i‘fezctvesir?t]!ynal capacitance: 11 nF
contact (per Dl,N 192,34)' " effective internal capacitance to earth: 19.6 nF
a)  NAMUR with switch amplifier effective internal inductance: 0.14 mH
b) Contact output (optocoupler) Ignition Type M2DT85°C ... Theq P67/ Tgmp =-20°C ...
-EExib: U;=15V U =60V +60 °C
- EExd[ib)/EEXnA[L]: Ug=16-30V
Ilg=2-15mA Recommended NAMUR Isolation Amplifiers for EEx ib
ABB Automation V17131-51 ... 58, V17131-54 ... 56
Information: Supply current (supply power) and contact output can Digitable, MTL, Various types
only be operated intrinsically safe or non-intrinsically safe. A combina- Pepperl+Fuchs, etc.
‘tionl 's not permissible. For intriqsica!ly sgfe operation, potential equal- The installation information per EN 60079-14 is to be observed.
ization must exist along the entire circuit. A At start-up, the standard EN 50281-1-2 for use in areas with
combustible dust must be considered.

Fig. 33: Interconnection Diagram VT42/ST42 and VR42/SR42 After the power is turned off, a period of t > 2 minutes should
elapse before the converter housing is opened.
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Fluid Temperatures/Temperature Classes

For the supply circuit terminals 31, 32 and the contact output 41, 42
cables suitable for temperatures to T = 110 °C can be used without lim-
itations.

For cables which are only suitable for temperatures to T = 80 °C, the re-
duced temperature ranges in the following table apply.

Ambient Max. Temperature with Max. Allow.
Temperaturez) the Connection Cable Fluid

Used Temperature

Terminals 31/32, 41/42
[°C] [°Cl [°C]
(-40) -20 to 60 110 280/400"

(-40) -20 to 60 240
(-40) -20 to 55 80 280
(-40) -20 to 50 3207
(-40) -20 to 40 400"

1) Fluid temperature >280 °C only for Vortex-Flowmeter FV4000
2) Lower limits for the ambient temperature are a function of the approvals and
the ordering temperature (standard -20 °C)

Ex-Design Maximum Temperature
Fluid Temperature Class

) 80 °c T6%
EEx d [ib] IC 95 °C TE9)
b lIC 130 °C T4
EEXO"? I 195 °C 3
EEx nA [L] 290 °C T2
400 °C T1

3) Not available for flowmeter primary Versions VR42/SR42

Insulating the Flowmeter

An insulation thickness up to 100 mm above the upper edge is permissi-
ble.

Use of Trace Heaters
Trace heaters may only be used if:
e they are rigidly attached to the pipeline

e they are installed within the insulation (max. thickness of 100 mm is to
be maintained).

e the actual max. temperature of the trace heaters < than the max. fluid
temperature.

The installation requirements per EN60079-14 are to be main-
tained!

Assure that there are no interference effects due to the trace heaters on
the EMC-Protection of the instrument, and that no additional vibrations
are generated.

TUV 00 ATEX 1521X

i

Max. 100 mm!|

<+

o

Fig. 34: Insulation of the Flowmeter
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Design FM-Approval Terminals 31/32
for VT43/ST43 and VR43/SR43 (4-20mA/HART) Supply Power or Supply Current
aprovep  FM-Revision Report Project ID 3007647 18
1.6
1.4
The housing covers must be completely closed z 12
A for operation in explosive areas. 5 O;
. A Y i = ‘
Identification 0.4 :
Explosion Proof | XP/Class I/Div 1/BCD/T4 Ta = 70 °C Type 4X 0.2
Dust ignition proof | DIP/Class II,lIl/Div 1/EFG/T4 Ta = 70 °C Type 4X 0 © 14 0 %8 o ZER
intrinsically safe IS/Class |, IIlll/Div 1/ABCDEFG/T4 Ta = 70 °C IS
Entity Type 4X
Non-incendive NI/Class I/Div 2/ABCD/T4 Ta = 70 °C Type 4X XP. DIP NI, § UsV]
Suitable S/Class Il II/Div 2/FG/T4 Ta = 70 °C Type 4X The minimum voltage Ug of 14 V is based on a load of 0 Q
; . R Us = Supply voltage
Entity see: SD-50-2651 (Fig. 35) parameters: Vmax, Imax, Pi, Li, Ci Rg = Maximum allow. load in the supply circuit

Enclosure: Type 4X e.g. indicator, recorder or line resistance

INTRINSIC SAFETY
CLASS 1,DIV 1, GROUPS A,B,C,D

HAZARDOUS (CLASIFIED) LOCATION NONHAZARDOUS LOCAT ION

FACTORY MUTUAL APPROVED
ENTITY PARAMETERS TRIO-WIRL VT43/ST43 |
INTRINSIC SAFETY 31/32 INTEGRAL ! Rp
V MAX I MAX Pi Ci Li +
28V ‘ 110 mA | 770 m ‘14.6 oF | 0.27 nH POWER SUPPLY | 31 | TR
CIRCUIT 2 |- e
= m
— \N‘TRM\/TXS\C SAPFlETY Wc4'2 . CONTACT p :
| | | =1
15V ‘ 30 mA ‘ 115 i ‘ 11 oF ‘ 0.14 mH OUTPUT 42 conAeT
N COUNTER
| BARRIER
J; I

TRIO-WIRL VR43/SR43

SECONDARY Rg
TRIO-WIRL +
PRIMARY POWER SUPPLY | 31 TRANSMI TTER
CIROUIT 2 = = BARRIER
VR43-SR43 | 4-20 mA
CONTACT 41
OUTPUT a2

LAAAAA, CONTACT
| QUTPUT COUNTER
| BARRIER

NOTES:
1. THE INTRINSIC SAFETY ENTITY CONCEPT ALLOWS THE INTERCONNECTION OF TWO FM APPROVED INTRINSICALLY SAFE DEVICES
WITH ENTITY PARAMETERS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM WHEN:
Uo OR Voc OR Vt < V MAX, lo OR Isc OR It < | MAX, Ca OR Co > Ci + Ccable, La OR Lo > Li+ Lcable, Po < Pi.

2. DUST-TIGHT CONDUIT SEAL MUST BE USED WHEN INSTALLED IN CLASS || AND CLASS |11 ENVIRONMENTS.
3. CONTROL EQUIPMENT CONNECTED TO THE ASSOCIATED APPARATUS MUST NOT USE OR GENERATE MORE THAN 250 Vrms OR Vdc.
4. INSTALLATION SHOULD BE IN ACCORDANCE WITH ANSI/ISA RP12.6 ~.INSTALLATION OF INTRINSICALLY SAFE SYSTEMS FOR

HAZARDOUS (CLASSIFIED) LOCATIONS” AND THE NATIONAL ELECTRICAL CODE (ANSI/NFPA 70) SECTIONS 504 AND 505.
5. THE CONF IGURATION OF ASSOCIATED APPARATUS MUST BE FACTORY MUTUAL RESEARCH APPROVED UNDER ENTITY CONCEPT.
6. ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

Ref. SD-50-2651 -r.0

Fig. 35: Interconnection Diagram and Specifications VT/VR43 & ST/SR43
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@ Primary
APPROVED ‘87 ‘86 ‘86‘85‘ ‘84 ‘88 82 | 81
L
PA o D)
VR43/SR43 | 2| 5| §| 3| 3 «| o o
<| o 9o = Sl 2| 3| o
Sl ol 6 2 Gl a| @
Converter Electromagnetic
APPROVED APPROVED Flowmeter
31 (82 | 41| a2 31 (82 | 41|42
in in
pp VR43/SR43  * * pA VT43/ST43  * *
Fig. 36: Interconnection Diagram VR/SR43 & VT/ST43
Ex-Approval Specifications
VT43/ST43; VR43/SR43
Power Supply Circuit terminals 31, 32
Explosion Proof | XP/Class I/Div 1/BCD/T4 Ta = 70 °C Type 4X Ug=14-46 V
Dust ignition proof | DIP/Class II,III/Div 1/EFG/T4 Ta = 70 °C Type 4X
intrinsically safe IS/Class I, IIlll/Div 1 ABCDEFG/T4 Ta = 70 °C Entity Type 4X|Vmax = 28 V
Imax = 110 mA
Pi=770 mW

effective internal capacitance: 14.6 nF
effective internal capacitance to earth: 24.4 nF
effective internal inductance: 0.27 mH

Non-incendive

NI/Class I/Div 2/ABCD/T4 Ta = 70 °C Type 4X

Ug = 14-46 V

Suitable

S/Class IL,IIl/Div 2/FG/T4 Ta = 70 °C Type 4X

VT43/ST43; VR43/SR43
Power Supply Circuit terminals 41, 42

Explosion Proof | XP/Class I/Div 1/BCD/T4 Ta = 70 °C Type 4X Ug=16-30V

Dust ignition proof | DIP/Class I1,lll/Div 1/EFG/T4 Ta = 70 °C Type 4X lg=2-15mA

intrinsically safe IS/Class |, II,III/Div 1 ABCDEFG/T4 Ta = 70 °C Entity Type 4X|Vmax = 15V
Imax = 30 mA
Pi=115 mW

effective internal capacitance: 11 nF
effective internal capacitance to earth: 19.6 nF
effective internal inductance: 0.14 mH

Non-incendive

N/IClass I/Div 2/ABCD/T4 Ta = 70 °C Type 4X

Ug = 16-30 V

Suitable

S/Class II,III/Div 2/FG/T4 Ta = 70 °C Type 4X

lg = 2-15 mA
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Design EEXx ,ia*“ for VT4A/ST4A
and VR4A/SR4A (Fieldbus)

&

EC-Type Examination Certificate TUV 00 ATEX 1771
I 2G EEx ia IIC T4

|dentification:
112D T85 °C ... Treq IP67
The Ex-Design conforms to the FISCO-Model (FISCO = Fieldbus Intrinsi-

cally Safe Concept) defined by PTB.

The housing covers must be completely closed
for operation in explosive areas.

Interconnections

I Flowmeter primary
‘87‘86‘86@ ‘84‘83‘82‘81

°
k]
o

[}

>

White
Brown|
Green
Yellow|
Gray
Pink|
Blue

EEx ia EExia

Converter Flowmeter

PAHPA-| C9| E9|b) PA+PA-| C9| E9 |P)

Frs FE-| co| E9 @ FF+| FF-| C9| E9|®

a1|s2 42 PA 31|82 a1 a2
VR4A/SR4A \—< [ VT4A/ST4A \_<:

1)

in

2
2

EExia
» NAMUR
EExia
N NAMUR

1) Terminals 31, 32
a)  Function FF+, FF-
Interconnections for FOUNDATION Fieldbus (H1)
per IEC 1158-2
Ug=9-382V, |g= 10 mA (normal operation)
13 mA (during fault condition/FDE)
b) Function PA+, PA-
Interconnections for PROFIBUS PA per I[EC 1158-2
Ug=9-32V,Ig= 10 mA (normal operation)
13 mA (during fault condition/FDE)
Connections can be made with the optional M12-Plug (not

for Category 2D)

(View from front onto the pin insert and pins)
Pin 1 = PA+ /31

Pin 2 = nc 3

Pin 3 = PA- /32

Pin 4 = Shield 1 5

2)  Terminals 41, 42
Function C9, E9
Contact output: Function software selectable as
pulse output (fmax 100 Hz, 1-256 ms), Min-/Max alarm
or system alarm).

Configured as a NAMUR Contact (per DIN 19234)
Closed 1 kOhm, open > 10 kOhm

Ex-Approval Specifications VT4A/ST4A / VR4A/SR4A
Supply Power Cir-| Terminals 31,32

cuit
Ignition Type 112G EExia IC T4/T4yp = (-40 °C) -20 ... +70 °C
U= 24V
li =380 mA
P, =9.12W
The effective internal capacitance and inductance
are negligibly small.
Ignition Type 12D T 85 °C ... Tmeq IP67/Tamp =-20 °C ...
+60 °C
Contact Output Terminals 41, 42
Ignition Type I12G EExiallC T4
U= 15V
li =30mA
P =116 mW
effective internal capacitance: 3.6 nF
effective internal capacitance to earth: 3.6 nF
effective internal inductance: 0.14 mH
Ignition Type 12D T 85 °C ... Teq IP67 / Tgmp =-20 °C ...

+60 °C

Fluid Temperatures/Temperature Classes

For the supply circuit terminals 31, 32 and the contact output 41, 42
cables suitable for temperatures to T = 110 °C can be used without lim-
itations.

Category 2/3G:

For cables which are only suitable for temperatures to T = 80 °C, the
shorting of the two circuits during a fault condition is to be considered,
otherwise the reduced temperature ranges in the following table apply.

Category 2D:
For cables which are only suitable for temperatures to T = 80 °C, the re-
duced temperature ranges in the following table apply.

Ambient Max. Temperature with Max. Allow.
Temperaturez) the Connection Cable Fluid
Used Temperature
Terminals 31/32, 41/42
[°Cl [°C] [°C]

(-40) -20to 70 110 280/400"
(-40)-20to 70 160
(-40) -20 to 60 240
(-40) -20 to 55 80 280
(-40) -20 to 50 320"
(-40) -20 to 40 400"

1) Fluid temperatures >280 °C only for Vortex-Flowmeter FV4000

2) Lower limits for the ambient temperature are a function of the approvals and

the ordering temperature (standard -20 °C)

Maximum Fluid Temperature Temperature Classes
130 °C T4
195 °C T3
290 °C T2
400 °C T

Fig. 37: Interconnection Diagram VT4A/ST4A and VR4A/SR4A

At start-up, the standard EN 50281-1-2 for use in areas with
combustible dust must be considered.

After the power is turned off, a period of t > 2 minutes should
elapse before the converter housing is opened.

i The installation information per EN 60079-14 is to be observed.
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Insulating the Flowmeter

An insulation thickness up to 100 mm above the upper edge is permissi-
ble.

Use of Trace Heaters
Trace heaters may only be used if:
e they are rigidly attached to the pipeline

e they are installed within the insulation (max. thickness of 100 mm is to
be maintained).

¢ the actual max. temperature of the trace heaters < than the max. fluid
temperature.

The installation requirements per EN60079-14 are to be main-
tained!

Assure that there are no interference effects due to the trace heaters on
the EMC-Protection of the instrument, and that no additional vibrations
are generated.

L

Fig. 38: Insulating the Flowmeter
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Questionnaire Vortex-/Swirl Flowmeters

Customer: Date:
Mr./Mrs./Ms.: Dep’t:
Telephone: Telefax:
Metering System
O Vortex-Flowmeter FV4000 O Integrated Pt100 (for fluid temperature measurements or
O Swirl-Flowmeter FS4000 saturated steam mass calculations)
Fluid:
Composition: 00 Oxygen O Steam O Gas O Liquid
Flowrate: m°/h kg/h O Normal O Mass
(Min, max, operating point) O Actual
Density: kg/m°3 O Normal
(Min, max, operating point) O Actual
Viscosity: (please specify for liquids) mPas
(Min, max, operating point)
Fluid Temperature: °C
(Min, max, operating point)
Ambient Temperature: °C
(Min, max, operating point)
Pressure: bar

(Min, max, operating point)
Meter Size/Pressure Rating of the Pipeline:

DN: PN:
Effective Inside Diameter of the Pipeline
mm inch
Converter Design/ O 4-20 mA (2-Wire) O 2-Wire O 2-Wire
Communication: HART (Standard) PROFIBUS PA FOUNDATION Fieldbus
Ex-Protection: Ex-Protection: Ex-Protection:

O None O None O None

O 2G EEx ,ib" O 2G EEx ,a“ O 2G EEx ,ia"

O 2G EEx ,d“

O 3G EEx ,nA [L]*

O Class|DIV 1

The information in the Operating Instruction
A should be noted!
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