I OPTISWIRL 4070 C
Vortex flowmeter

e Integrated pressure and temperature compensation

e Temperature compensation for saturated steam included as standard
e AL OPTISWIRL versions in 2-wire technology

KROHNE
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The all-in-one solution

The OPTISWIRL 4070 C is the only vortex flowmeter with integrated pressure and temperature compensation
in 2-wire technology. The OPTISWIRL 4070 C provides reliable measurement of operating, standard
volumetric and mass flow of conductive and non-conductive liquids, gases and vapours, even with fluctuating
pressures and temperatures.

Highlights

® 2-wire device with integrated pressure and
temperature compensation

® Non-wearing, fully welded stainless steel
construction with high corrosion, pressure and
temperature resistance

® Optimal process reliability thanks to Intelligent
Signal Processing (ISP) - stable readings, free
of external perturbations

® Ready to use immediately thanks to plug & play
® Maintenance-free sensor design
e PACTware available at no extra cost

® Pressure and temperature can be called up via
HART

Industries

® Chemical

®* 0Oil & Gas

® Power plants

® Jron, Steel and Metal
® Paperand Pulp

@ Pressure sensor
@ Shut-off valve
® Fully welded stainless steel design e Water

@ Converter with Intelligent Signal Processing [ISP] e Automotive

Applications

® Vapour and saturated steam measurement

® Steam boiler monitoring

® Monitoring of compressor output

® Measurement of consumption in compressed
air systems

® Measurement of consumption of industrial
gases

® S|P and CIP processes in the food, beverage and
pharmaceutical industries

® Measurement of conductive and non-conductive
liquids
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Options and variants

1. The universal device with temperature compensation for saturated steam integrated as
standard

The OPTISWIRL 4070 as a compact flowmeterin a
flange version is suitable for universal use in
measuring liquids, gases and vapours.

The temperature compensation for saturated
steam is integrated as standard, thus enabling
direct compensation of the density; the mass and
energy can also be measured.

Here ISP (Intelligent Signal Processing) provides
stable measurement results free of external
perturbations.

2.The easy to install sandwich version with optimised centring rings

The OPTISWIRL 4070 as a compact flowmeterin a
sandwich version is suitable for universal use in
the measurement of liquids, gases and vapours.
The temperature compensation for saturated
steam is integrated as standard.

The flowmeter is provided with additional
optimised centring rings. The OPTISWIRL can be
aligned centrically by turning the centring rings,
eliminating any offset between the OPTISWIRL
and the pipeline.
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3.The only 2-wire device with integrated pressure and temperature compensation

The OPTISWIRL 4070 as a flange or sandwich
flowmeter is optionally available with integrated
pressure and temperature compensation for
gases, wet gases, gas mixtures or vapours. The
advantages of this unique design couldn’t be
clearer:

e No additional cost-intensive installation of
pressure and temperature sensors

¢ No additional cabling work

o No faulty measurement results, because
pressure, temperature and volume flow can be
read at a single point

e Direct measurement of mass and/or energy

As an option, KROHNE can supply the OPTISWIRL
4070 with a shut-off valve to allow the pressure
sensor to be exchanged without interrupting the
process.

What is more, the pressure sensor can be shut off
for the purpose of pressure or leak testing of the
pipeline.

Using the built-in two-way valve, the pressure
sensor can also be calibrated and tested at a later
time.
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5. Dual measurement for twofold reliability

The OPTISWIRL 4070 is optionally available as a
dual version.

This is a genuine redundant system with two
independent sensors and two converters.

This provides twofold functional reliability and
availability of the measurement.

This variant is optimally suited for measurements
in multiproduct pipelines.

In such pipelines, two different products are
moved through one after the other.

Here one converter can be programmed for one
product, and the other converter for the other
product.
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PACTware e simple and intuitive

PACTware diagnosis PACTware
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Technical data

Measuring system

N OPTISWIRL 4070 C

Application range

Operating method / measuring principle
Measured value

Primary measured value

Secondary measured value

Flow measurement of liquids and gases

Karman vortex street

Number of separated vortices

Operating and standard volumetric flow, mass flow

Measuring accuracy

Accuracy

Repeatability
Stability

Re > 20000 + 0.75% for liquids

Re >20000 £ 1% for gases and vapors

10000 < Re < 20000 + 2% for liquids, gases and vapors @
+0.1%

+ 0.1% over a periode of 1 year

Operating conditions

Ambient temperature

Storage temperature

Product temperature

Measured substances
Density

Viscosity

Reynold’s number

Product pressure limit

-20...+65°C Ex version

-40...+85°C (non Ex version)
-50...+85°C

-40...+240°C

Liquids gases and vapour

taken into consideration when rating
<10cP

10000...2300000

max. 100 bar, higher pressures on request

Inlet conditions

Inlet run
Outlet run

Dimensions and weights

>20x DN
>5x DN

see chapter dimensions and weights

Materials
Sensor 1.4404/316L Hastelloy C4
Housing Aluminium; 1.4404/316L in preparation

Sensor gasket

1.4435/316L / FPM; Hastelloy C4 / FFKM

@ Accuracy pressure- and temperature-compensated Re > 20000 +/- 1.5% for gases and vapors; 10000 < Re < 20000 +/- 2.5% for gases

and vapors
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Technical data

Power supply
Ex- version 14...30 VDC
Non Ex- version 14...36 VDC

Current output

Measuring range 4..20 mA
Over Range 20.8 mA +/- 1% (105% +/- 1%)
Load Minimal 100 Q; maximal Rges = ((Ug - 14 V) /22 mA)
Error signal NAMUR NE 43
(-2.5 +/- 0.5%)
20.5 +/- 1.0% (105% +/- 1.0%)
Maximal 22 mA (112.5%)
Multidrop mode 4 mA

Ddigital output

HART
Physical layer FSK
Device category Transmitter

Pulse output

Pulse output Pulse frequency max. 0.5 Hz

Power supply non- Ex 24 VDC as NAMUR or open < 1 mA, maximal 36V, closed
100 mA, U<2V

Power supply Ex 24 VDC as NAMUR or open < 1T mA, maximal 30V, closed
100mA,U<2V

Display and operating interface

Local display 2 lines, 10 characters per line

Operating and display languages German, English, French

Process connections

Process connection EN or ASME flanges
Flange version DN 15...300; %%...12"
Sandwich version DN 15...100; %%...4"

Protection category

Protection category IP 66/67

Approvals
ATEX ATEX 1 2G EEx d ia [ial IC T6
FM Class 1 Div. 1 @

@ Pending

8 www.krohne.com



N OPTISWIRL 4070 C

Flow table
Measuring range limits
Size Qmin Qmax Qmin Qmax
EN 1092-1 EN 1092-1 ASME B16.5 ASME B16.5
DN to EN 1092-1 DN to ASME B16.5 [m3/ h] [m3/h] [m?/ h] [m3/h]
Water
15 1/2 0.45 5.,07 0.44 4.94
| 25 | 1 081 1140 081 11.40
40 11/2 2.04 28.58 2.04 28.58
| 50 2 353 49.48 3.53 49.48
80 3 7.74 108.37 7.74 108.37
| 100 4 13.30 186.22 1330 186.21
150 6 30.13 421.86 30.13 421.86
| 200 8 52.66 | 737.18 | 52.66 737.18
250 10 81.43 1140.02
| 300 12 114.83 1607.61 |
Values based on water at 20°C
Air
15 1/2 6.79 32,56 6.71 32,56
| 25 | 1 1020 11394 1020 113,94
40 11/2 25.30 326.63 25.35 326.63
| 50 2 4389 565.49 4389 565.49
80 3 96.14 1238.64 96.14 1238.60
| 100 4 165.14 2128.27 165.19 | 2238.30
150 6 374.23 4821.57 374.23 4821.60
200 8 653.95 842553 653.95 8425.50
250 10 977.16 13028.81
| 300 12 1377.95 18372.66 |

Values based on air at 20°C and 1.013 bar abs

Flow rate limits

Nominal diameters Minimum flow rates Maximum flow rates
Product to EN to ASME [m/s] [m/s]
Liquids DN15...DN300 DN 1/2"...DN12" 05x(998/p)° @ 7x(998/p1%7 @
Gas,vapor  DN15...DN300 DN 1/2"...DN12" 6x[1.29/p]0'59 7x[998/p]0'479

@ Minimum flow rates 0.4m/s - maximum flow rates 10m/s
@ Minimum flow rates 2m/s - maximum flow rates 80m/s
©®© Minimum flow rates 2m/s - maximum flow rates 80m/s; DN15 - 45 m/s and DN25 - 70 m/s

J

p = operating density [kg/m
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Measuring range saturated steam: 1-7 bar

Overpressure [bar] 1 3.5 5.2 7
Density [kg/m?] 1.13498 2.4258 3.27653 416732
Temperature °C 120.6 148.2 160.4 170.6
Flow min max min max min max min max
DNtoEN DN to ASME
1092-1 B16.5 [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h]
\ 15 \ 0.5 \ 5.25 \ 32,56 \ 7.68 78,98 \ 8.93 \ 106,68 10.06 \ 135,69
25 1 11.82 130,29 17.28 276,40 2009 426,89 2266 474,82
\ 40 \ 15 \ 29.64 \ 370.71 \ 4333 792.33 \ 50.63 \ 1070.2 56.8 \ 1361.2
50 2 5131  641.82 75.02  1371.8 8719  1852.8 9833  2356.6
| 80 3 11241 14058 16433  3004.7 191 40584 21539  5161.8
100 4 19314 24155 28236 51627 32816 69733  370.09  8869.2
\ 150 \ 6 \ 437.56 \ 5472.4 \ 639.69 11696 \ 743.45 \ 15798 838.44 \ 20093
200 8 76462 95628  1117.8 20439 12992 27606  1465.1 35112
250\ 10\ 1177.07\ 14655.07\ 1716.4 31161.66\ 1993.6\ 42039.68 2247.44\ 53426.86
300 12 1659.85 20665.94 242039 43942.81 2811.29 5828252  3169.24 75340.22
Measuring range saturated steam: 10.5 - 20 bar
Overpressure [bar] 10.5 14 17.5 20
Density [kg/m?] 5.88803 7.60297 9.31702 10.5442
Temperature °C 186.2 198.5 208.5 215
Flow min max min max min max min max
DNtoEN DN to ASME
1092-1 B16.5 [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h] [kg/h]
\ 15 \ 05 \ 12.78 \ 191,71 \ 1651 247,55 \ 20.23 \ 303,36 22.89 \ YEe
25 1 26.93 670,88 306 866,28 33.87  1061,58 36.04  1201,41
\ 40 \ 15 \ 67.51 \ 1878.2 \ 76.72 |  2150.7 \ 84.93 \ 2395.3 90.35 \ 2557.7
50 2 11689 32517  132.82 37234  147.03 L4T 15642 44281
| 80 3 25603 71224 29093 81558 32206 90837 34262 9699.3
100 L 439.91 12238 499.9 14013 55338 15608  588.69 16666
| 150 6 9962 27725 11325 31747 12537 35359 13337 37756
200 8 17416 48449 1979 55478 2190.7 61789  2330.6 65977
\ 250\ 10\ 2670.28\ 66065.16‘ 3033.45 75626.77\ 3357.4\ 84214.04 3571 \ 89910.45
300 12 376552 931622  4277.65 1066455 4737.45 118754  5036.01 126787.8

10
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Measuring range saturated steam: 15 - 100 psig

Overpressure [bar] 15 50 75 100
Density [kg/m?] 0.0719 0.1497 0.2036 0.2569
Temperature °C 249.98 297.86 320.36 338.184

Flow min max min max min max min max

DNto EN = DN to ASME

1092-1 B16.5 [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h]

| 15 | 05 116 8270 1683 172050  19.62 23393 2004 29512
25 1 2625 289,40 37.86 602,09 4415 818,63 4959  1032,76

| 40 15 6581 829.61 9492 1726 110.68 23467 12432 29605
50 2 11394 14363 16434 2988 19163 4062.9 21523  5125.6

80 3 24957 31461 360 65453 41974 8899.4 47145 11227

100 4 42881 54057 61851 11246 72121 15291  810.06 19291

| 150 6 97147 12246 14012 25478 16339 34642 18352 43703
200 8 1697.6 21400  2448.6 44523 28552 60536 32069 76369

| 250 10 256272 32308.86 3777.85 68699.63 43717 9268152 494603 117785.2
300 12 3613.84 45560.54 5327.61 96877.61 616478 130695.4  6974.68 166096.6

Measuring range saturated steam: 150 - 300 psig

Overpressure [bar] 150 200 250 300
Density [kg/m?] 0.3627 0.4681 0.5735 0.6792
Temperature °C 366.08 388.04 406.22 422.06

Flow min max min max min max min max

DNtoEN DN to ASME

1092-1 B16.5 [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h] [lbs/h]

15 | 05 2779 41668 3586 57383 4394 658,89 52.04 780,29

25 1 58.93  1458,16 66.94 187590 74.1 2089 80.63  2284.9

| 40 15 14772 41072 16783 47028 18576 5237 20215 5728
50 2 25575 71119 29056 81419 3216 9066.8 350 9917

| 80 3 56019 15578 43644 17834 70443 19860 766.6 21722
100 4 96254 26766 10935 30643 12104 34124 1317.2 37324

150 6 21806 60639 24774 69421 27421 77307 2984 84556

200 8 38106 105960 43292 121310 47917 135090 52145 147760

| 250 10 587629 145648.6  6674.55 1667283 738691 185660  7680.16 198218.4
300 12 828649 205387.2 941215 235112.9 104167 261809.6 10830.22 279518.9
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Dimensions and weights (metric)

Side view

Flange version EN 1092-1

Pressure
Size rating Dimensions [mm] Weight [kg]
With  Without H
DN PN d D L H L pressure sensor ;
| 15| 40 173 95 200 265 144 6.1 5.5 |
15 100 17.3 105 200 265 144 7.1 6.5 D
| 25 | 4 285 115 200 265 144 79 73 |
25 100 285 140 200 265 144 9.9 9.3 i
| 40 | 40 431 150 200 270 14 108 102 o155 o/ 5.24 nches
40 100 425 170 200 270 14k 148 14.2
| 50 16 545 165 200 275 146 127 121 Front view
50 40 545 165 200 275 14k 129 12.3
| 50 63 545 180 200 275 144 169 163
50 100 539 195 200 275 14k 184 17.8
| 80 16 825 200 200 290 154 17.4 16.8
80 40 825 200 200 290 154 194 18.8
| 80 63 817 215 200 290 154 234 228
80 100 809 230 200 290 154  27.4 26.8
100 16 1071 220 250 310 164 22 214
100 40 1071 235 250 310 164 25 2 4
100 63 1063 250 250 310 164 30 29.4
100 100 1043 265 250 310 164 36 35.4
| 150] 16 1593 285 300 325 174 358 35.2. b =105 mm / 4.13 inches
150 40 1593 300 300 325 174 418 412 ¢=179 mm/7.05 inches
150 63 1571 345 300 325 174 598 59.2 ootion
ption:
150 100 1541 355 300 325 174  67.8 67.2 Vercion with two tranemitters
200 10 2065 340 300 350 194 384 37.8
200 16 2065 340 300 350 194 384 37.8
200 25 2065 360 300 350 194 474 468
200 40 2065 375 300 350 194 554 54.8
250 10 2604 395 380 370 224  58.0 57.4 H
250 16 2604 405 380 370 224  59.0 58.4 i
250 25 2588 425 380 370 224 750 Thb o
250 40 2588 450 380 370 224  93.0 92.4 i
300 10 3097 445 450 395 244 763 75.7 | ]
300 16 3097 460 450 395 244  82.8 82.2
300 25 3079 485 450 395 244 993 98.7 H
300 40 3079 515 450 395 244 128.1 127.5

Specified weight + 2.80 kg
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Flange version ASME B16.5

Side view

2 Size Pi;'giisnugre Dimensions [mm] Weight [kg]
@ With  Without
S m DN PN d D L H L pressure sensor
H 12 150 158 90 200 265 144 5.1 45
1/2 300 158 95 200 265 14 55 4.9
12 600 139 95 200 265 144 57 5.1
D 1 150 266 110 200 265 144 6.8 6.2
1] 300 266 125 200 265 144 7.8 7.2
L 1 600 243 125 200 265 144 8.1 7.5
1172 150 409 125 200 270 144 89 8.3
a= 133 mm/5.24 inches 11/2 300 409 155 200 270 144 1 10.4
ot vien 11/2. 600 381 155 200 270 144 12 1.4
c 2 150 526 150 200 275 144 116 1
b 2] 300 526 165 200 275 146 13 12.4
o D 2 600 493 165 200 275 144 145 13.9
. é i 3] 150 78 190 200 290 154 204 19.8
. < 3 300 78 210 200 290 154 234 22.8
3] 600 737 210 200 290 154 244 23.8
l 4 150 1024 230 250 310 164 2% 23.4
4 300 1024 255 250 310 164 32 31.4
| 4 600 972 275 250 310 164 4] 40.4
o | 6 150 1542 280 300 325 174 368 36.2
- 6 300 1542 320 300 325 174 518 51.2
e 6 600 1463 355 300 325 174 768 46.2
o179 e 1705 incho 8 150 2027 345 300 350 194  50.6 50.0
8 300 2027 380 300 350 194 754 74.8
10 150 2545 405 380 370 224  75.0 Tt
10 300 2545 455 380 370 224 1070 1064
12 150 3048 485 450 395 244 106.9 106.3
12 300 3048 520 450 395 244 1519 1513
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Dimensions and weights (Imperial)

Flange version ASME B16.5

Pressure

Size rating Dimensions [inches] Weight [lb]
With  Without
DN PN d D L H l pressure sensor
| 2] 150 0.62 354 7.87 1043 567 1124 9.92
1/2 300 0.62 374 787 1043 567 1213 10.8
| 2] 600 054 374 787 1043 567 1257 112
1 150 1.05 433  7.87 1043 567 1499 13.67
| 1] 300 105 492 787 1043 567 172 1587
1 600 096 492 787 1043 567 17.86 16.53
2 150 161 492 787 1063 567 19.62 18.3
11/2 300 1.61 61 787 1063 567 2425  22.93
112 600 15 61 787 1043 567 2646 2513
2 150 207 591 787 1083 567 2557  24.25
| 3 300 207 65 787 1083 567 2866 2734
2 600 194 65 7.87 1083 567 3197  30.64
| 3] 150 3.07 748 7.87 1142 606 4497 43.65
3 300 307 827 7.87 1142 606 5159  50.26
| 3] 600 2.9 827 787 1142 606 5279 5247
4 150 403 9.06  9.84 1221 646 5291 51.59
| 4 300 403 10.04 984 1221 646 7055  69.22
4 600 383 10.83  9.84 1221 646 9039  89.07
| 6 150 607 1102 11.81 128 685 81.13 7981
6 300 607 126 1181 128 685 1142  112.88
| 6 600 576 1398 1181 128 685 169.31 10185
8 150 7.98 1358 11.81 13.78  7.64 14639  145.65
| 8 300 798 1496 1181 1378 7.4 190.32  189.65
8 600  7.63 1654 11.81 1378  7.64 33157  330.25
| 10 150 1002 1551 1496 1457 8.82 197.09  195.77
10 300 1002 17.91 1496 1457 882 25221  239.86
| 10 600 9.56 2008 1496 1457 882 419.76  418.43
12 150 12 19.09 17.72 1555 961 31834  317.02
| 12 300 12 2047 1772 1555 9.61 41535 41402
12 600 1137 2205 1772 1555  9.61 543.21  541.89
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Dimensions and weights (metric)

Front view

a
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a=133mm/5,24 inch

Side view

d

-

b=105mm/ 4,13 inch
c=179 mm/7,05inch

Option: Version with two

transmitters

Specified weight + 2.80 kg

Sandwich version EN

OPTISWIRL 4070 C IS

Pressure

Size rating Dimensions [mm] Weight [kg]
With  Without
DN PN d D L H L pressure sensor
15 | 100 16 45 65 265 144 41 3.5
25 100 24 65 65 265  14h 49 43
40 100 38 8 65 270 144 55 4.9
50 100 50 102 65 275 14h 6.6 6
80 100 74 135 65 290 155 88 8.2
100 100 97 158 65 310 164 10.1 9.5
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Dimensions and weights (Imperial)

Front view
a Sandwich version ASME
@ Pressure
il Size rating Dimensions [inches] Weight [Lb]
H With  Without
DN PN d D L H L pressure sensor
12 150 043 177 256 1043 567 9.04 7.72
,,,,, I} 1/2 300 063 177 256 1043 547  9.04 7.72
12 600 055 177 256 1043 567  9.04 7.72
L 1 150 094 256 256 1043 567 108 9.48
1] 300 0.94 256 256 1043 567 108 9.48
o= 133 mm / 5.25 inch 1 600 0.94 256 256 1043 567 108 9.48
1172 150 15 323 256 1063 567 1213 10.8
11/2 300 15 323 256 1063 567 1213 108
Side view 1172 600 15 323 256 1063 567 1213 10.8
2 150 197 402 256 1083 567 1455 13.23
2] 300 197 402 256 1083 547 14.55 13.23
2 600 197 402 256 1083 5.67 1455 13.23
3] 150 291 531 256 1142 61 194 18.08
3 300 291 531 256 1142 61 194 18.08
3] 600 291 531 256 1142 61 19.4 18.08
4 150 3.82 622 256 1221 646 22.27 20.94
4 300 382 622 256 1221 646 2227 20.94
4 600 3.82 622 256 1221 646 22.27 20.94

b=105mm/ 4,13 inch
c=179 mm /7,05 inch
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Order form

You can help us to assist you as quickly as possible by giving us a few items of information.

Then just fax them to us. Your personal KROHNE consultant will contact you within 24 hours.

Device data

Nominal connection
diameter:

Pressure rating:
Sealing surface:

Pipeline material

Connection type [ Flange [0 Sandwich

Construction: O Compact [0 Separate, 5m [J Separate, 10 m
cable length cable length

Display O With 0 Without

Approvals [0 No EEx OATEXII2GEExdia [ FM Class 1 Div. 1
lia] ICT6

Rating data

Product:

Operating pressure:
Rated pressure:
Operating temperature:
Rated temperature:
Operating density:
Viscosity:

Flow rate range:

Comments:

Contact data
Company:
Contact person:
Telephone number:
Fax number:

E-mail:

www.krohne.com 17
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KROHNE Product Overview

® Electromagnetic flowmeters ® [evel measuring instruments

® Variable area flowmeters ® Pressure gauges

Subject to change without notice

® Mass flowmeters
® [ltrasonic flowmeters
® Vortex flowmeters

® Flow controllers

® Temperature measuring instruments

e Water solutions & analysis

® Qiland gas turnkey solutions

Addresses:
Great Britain Norway 1
Germany KROHNE Sales KROHNE Ltd. KROHNE Norway A.S. Representatlves
1 Rutherford Drive Ekholtveien 114
Co m p a n I es Park Farm Industrial Estate NO-1521 Moss Algeria
Northern sales office Wellingborough Phone:+47 (0)69 264 860 Argentina
KROHNE Messtechnik GmbH & Co. KG . Northants NN8 6AE Fax:+47 (0)69 267 333 Cameroon
Bremer Str. 133 I nte rna t lona l Phone:+44 (0)19 33 408 500 postmaster@krohne.no Canada
D-21073 Hamburg Fax:+44 (0)19 33 408 501 Poland Chile
Phone:+49 (0)40 767 3340 infof@krohne.co.uk KROHNE Polska Sp.z.0.0. Columbia
Fax:+49 (0140 767 33412 Australia cis ul. Stary Rynek Oliwski 8a Croatia
nord@krohne.de KROMNE Australia Pty Ltd Kanex KROHNE Engineering AG 80-324 Gdansk Denmark
ZIP code: 10000 - 29999, 49000 - 49999 Quantum Business Park 10/287 Business-Centre Planeta Phone: +48 (0)58 520 9211 Ecuador
Office 404 ul. Fax.:+48 (0)58 520 9212 Eqgypt
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Peabody, MA 01960

Phone: +1(800) FLOWING
Phone: +1(978) 535 6060 (in MA)
info@krohne.com

Other countries

KROHNE Messtechnik GmbH & Co. KG
Ludwig-Krohne-Str. 5

D-47058 Duisburg

Phone:+49 (0203 301 0
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