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Wyatt-Badger Venturi Tubes
Cast Iron Primary Elements

Description

The Wyatt-Badger Venturi
Tube is a differential-producing
primary flow element that
accurately and repeatably measures
the flows of liquids or gases in
closed, full-pipe conditions. The
cast iron Wyatt BVT incorporates an
efficient hydraulic shape with static
pressure taps in the throat and inlet
sections. The BVT can be provided
with either 125 or 250 PSI flanges.

Application

The cast iron series is often used
in municipal water and wastewater
applications. Known for longevity of
service with minimal maintenance,
BVT meters are ideal for metering
potable water, sludge, slurries, as
well as gases and clean fluids. The
Model BVT-C is uniquely designed
for rate-of-flow control applications,
while the BVT-S is designed to
prevent clogging of the pressure taps
for applications with solids-bearing
fluids.

FEATURES:

e High Accuracy

¢ Reliable Operation

e Energy Efficient

e Different Options for a

Variety of Applications

Flow Measurement
Accuracy

For pipe Reynolds numbers
greater than 75 000 and with a
normalized piping configuration, the
Wyatt-Badger Venturi Tube provides
a flow measurement accuracy of

+ 0.50% without flow calibration.
With independent flow calibration,
Wyatt-Badger’s BVTs provide the
user with £ 0.25% accuracy.



Accuracy

For pipe Reynolds numbers greater than 75 000 and
a normalized piping configuration, the Wyatt-Badger
Venturi Tube provides a flow measurement uncertainty of:

+ 0.50% for standard meters and
+ 0.25% for flow calibrated meters.

Pressure Loss

The permanent pressure loss of the Wyatt-Badger
Venturi Tube is shown in Figure 1.
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Wyatt-Badger Venturi Tubes are available with a wide
range of diameter ratios (d/D). This provides users with
accurate flow measurement over a broad range of flow rates
for a given line size.

Technical Sﬁecifications

Temperature Range

Cast iron BVTs can handle process temperatures
between -20 °F and +350 °F (-30 °C and +175 °C).

Pressure Range/End Connections

Flanged end connections per ANSI B16.1 for 125 PSIG
and 250 PSIG service are available. A variety of other end
connections is also available including: Mechanical joint
flanges per AWWA C110 or C111, as well as plain-end
designs.

Piping Requirements

Designed for full-pipe flow, BVT flow meters may be
mounted either horizontally or vertically. For recommended
upstream piping, refer to Wyatt Engineering Technical
Manual for the BVT.

Energy Considerations

Figure 1 compares the headloss of the BVT design with
that of other primary flow elements. The pressure recovery
of the Wyatt-Badger Venturi Tube means reduced pumping
costs. The Wyatt-Badger Venturi has a shorter laying length
and exhibits better recovery than typical classical and
modified venturi meters.

Design Concepts

The Wyatt-Badger Venturi is designed to provide a high
degree of accuracy with unquestionable and predictable
performance. Key to this design is the following:

Accuracy: Static inlet and throat pressure sensation
provides a highly accurate, stable, and predictable flow
measurement signal for flow rates with pipe Reynolds
numbers as low as 75 000.

Reliability: The Wyatt-Badger Venturi Tube is free of
protrusions and sharp-edged, debris-collecting annuli. Static
pressure taps reduce flow noise. The internal contour is
designed to minimize the buildup of solids and deter erosion,
corrosion, and scaling.

Energy Savings: Wyatt-Badger Venturi Tubes operate
with minimal headloss. This results in less energy
consumption, lower operational costs, and a lower cost of
ownership.



BVT Sizing Table
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4.00 101.6 1.800 4572 04500 | 1325 337 290 74 186.30 0.268 11.75 101551 132 116 288
4.00 101.6 2.400 60.96 0.6000 | 13.00 330 341 87 348.00 0.501 21.96 1896.97 246 83 206
4.00 1016 2.900 73.66 07250 | 1150 292 3.66 93 557.71 0.803 35.19 3040.07 3% 5.0 124
6.00 1524 2.700 68.58 04500 | 1750 445 418 106 | 419.17 0.604 26.45 2284.90 197 124 3.08
6.00 1524 3.600 91.44 0.6000 | 17.00 432 494 125 783.01 1128 4940 4268.18 369 88 219
6.00 1524 4.350 110.49 0.7250 | 16.00 406 542 138 | 125484 1.807 79.17 634015 591 5.0 124
8.00 2032 3.600 91.44 04500 | 2150 546 563 143 745.19 1.073 47.01 4062.04 263 117 291
8.00 2032 4.800 121.92 0.6000 | 21.00 533 6.65 169 13920 2.005 87.82 7587.88 492 82 204
8.00 2032 5.800 147.32 0.7250 | 19.00 483 717 182 22308 3212 14074 121603 788 5.0 124
10.00 254.0 4.800 121.92 04800 | 2550 648 7.15 182 13335 1.920 84.13 7268.82 377 112 278
10.00 254.0 5.800 147.32 05800 | 25.00 635 8.00 203 20132 2.899 127.02 109742 569 89 221
10.00 254.0 7.250 184.15 0.7250 | 22.00 559 8.92 227 | 34857 5.019 21991 190004 935 51 127
12.00 304.8 5.800 147.32 04833 | 3050 775 8.69 221 19486 2.806 12294 106216 459 10.7 2.66

1200 3048 7.250 18415 | 06042 | 30.00 762 9.93 252 | 31824 4.583 20078 173474 749 7.9 196
1200 3048 8.700 22098 | 07250 | 26.00 660 10.67 271 | 50194 7.228 31667  27360.6 1182 5.0 124

1400 3556 6.300 160.02 | 04500 | 34.50 876 9.63 245 | 22822 3.286 14398 124400 461 117 291
1400 3556 8.700 22098 | 06214 | 3350 851 1167 296 | 46259 6.661 20185 252155 934 74 184
1400 3556 | 10150 25781 | 07250 | 30.00 762 1241 315 | 68319 9.838 431.08 372408 1379 5.0 124

16.00 406.4 7.250 18415 | 04531 | 4050 1029 | 10.95 2718 | 3024.2 4.355 190.80 164849 534 119 2.9
16.00 4064 | 10150 25781 | 06344 | 37.00 940 1342 341 | 63449 9.137 40030  34585.8 1120 7.0 174
16.00 4064 | 11.600 20464 | 07250 | 34.00 864 14.19 360 | 89233 12.850 562.98 486411 1576 4.9 122

18.00 457.2 8.700 22098 | 04833 | 4550 1156 | 13.03 331 | 43843 6.313 276,60  23898.6 688 10.2 254
18.00 4572 | 10150 25781 | 05639 | 4350 1105 | 14.27 362 | 61234 8.818 386.32 333785 961 84 209
18.00 4572 | 13050 33147 | 07250 | 39.00 991 15.94 405 | 112936  16.263 71252 615613 1773 4.8 119

20.00 5080 | 10.150 25781 | 05075 | 4800 1219 | 14.79 376 | 60059 8.649 37892 327383 848 9.7 241
20.00 5080 | 11.600 20464 | 05800 | 4750 1207 | 16.01 407 | 80530 11.596 508.06  4389%.7 1138 82 204
20.00 5080 | 14.500 36830 | 07250 | 41.00 1041 | 17.65 448 | 130427  20.078 879.65 760017 1970 4.8 119

24.00 609.6 | 11.600 20464 | 04833 | 59.00 1499 | 17.38 441 | 77942 11224 | 49174  42486.3 918 9.9 246
24.00 609.6 | 14.500 36830 | 06042 | 57.00 1448 | 19.85 504 | 127298 18331 803.12  69389.8 1499 73 181
24.00 609.6 | 17.400 44196 | 07250 | 4900 1245 | 2115 537 | 200775 28912 | 1266.69 1094424 2364 4.6 114

30.00 7620 | 13.0%0 33147 | 04350 | 7150 1816 | 2017 512 | 97648 14.061 616.07 532281 920 114 283
30.00 7620 | 17.400 4419 | 05800 | 6700 1702 | 23.36 503 | 181192 26092 | 114314 98767.5 1706 85 211
30.00 7620 | 21.750 55245 | 07250 | 6200 1575 | 2657 675 | 313711 45174 | 197921 171004 2954 45 112

36.00 9144 | 17.400 4419 | 04833 | 850 2172 | 2572 653 | 175370 25253 | 110642 95594.3 1376 9.6 239
36.00 9144 | 21.750 55245 | 06042 | 8400 2134 | 2943 748 | 286419 41244 | 180703 156127 2248 72 179
36.00 9144 | 26.100 66294 | 07250 | 7400 1880 | 3182 808 | 451744 65051 | 285006 246245 3545 44 1.09

4200 10668 | 18.900 480.06 | 04500 | 9950 2527 | 2853 725 | 205394 29577 | 129583 111960 1382 10.8 269
4200 10668 | 26.100 66294 | 06214 | 9700 2464 | 3467 881 | 416328 59.951 | 262662 226940 2801 6.7 167
4200 10668 | 30450 77343 | 07250 | 8700 2210 | 37.06 941 | 614874 88542 | 387925 335167 4136 4.3 107

4800 12192 | 21.7%0 55245 | 04531 | 11300 2870 | 3285 834 | 272177 30194 | 171717 148364 1602 105 261
4800 12192 | 30450 77343 | 06344 | 11000 2794 | 4026 1023 | 571037 82229 | 360269 311272 3361 6.1 152
4800 12192 | 34.800 88392 | 07250 | 9800 2489 | 4231 1075 | 803101 115646 | 5066.78 437770 4727 4.3 107

This sizng table can be used as aguide to aid the user in choosing the proper BVT for agiven goplication. Depending onthe detalls of thet gpplication, anore gppropriste sdection, or anore
accurate egtimetion of the parformance of agiven sdection, may be available. Wyatt Engineering encourages users to cortact their loca Wyatt-Badger represartatives, or call us directly, for
ofinitive sizing infarmretion.

Incompressible How Exanmples: For  Solutions:

Relationships: a12.00" x8.700" BVT, fird Found using the " Incomressible How Relationships”
DP, = 100 Q/ Q@ DPa 10 000 USGPM DP, = 100 (10000 /5 019.38) = 396.92" wc
DH, = DH@Q,/Q*® DHat 10000 USGM DH, = 5.0(10000/5019.38/"® = 183 wc

Q, = Q[CP/ 10013 Q,a 750" we Q, = 5019.38 (750/ 100)*® = 13 746.14 USG*M



Available Oﬁtions

The cast iron Wyatt-Badger
Venturi Tube is available in four
styles for specific applications.

Model BVT is a flanged cast iron primary element
designed for liquid and gas flow measurement. Typical
throat materials are bronze and stainless steel. All valves,
except butterfly valves, may be direct-coupled downstream
for control purposes without loss of accuracy.

The BVT can
be supplied
with flanges,
mechanical
joints, or plain
ends. Typical
throat
materials

are bronze or
stainless steel.

Model BVT-C is a flanged cast iron primary element
designed to utilize a butterfly valve for rate-of-flow control
in liquid or gas service. The Wyatt-Badger Venturi tube is
constructed to accept a butterfly valve bolted directly to the
downstream flange allowing the BVT-C to be utilized as a
rate-of-flow controller. The butterfly valve does not affect
the accuracy of the primary element. The meter outlet can be
modified to accommodate a valve one or more line sizes
smaller than the main piping run.

Model BVT-S is a flanged primary element designed for
wastewater, sludge, slurry, or other fluids with suspended
solids. Static pressure taps assure stable measurement and
minimize solids buildup at the tap. Manual vent cleaners are
provided as a standard; automatic vent cleaners or a sealed
diaphragm system are available as options. An inspection
port and water purge systems, either continuous or timed, are
also available.

Model BV T-SC is for rate-of-flow controllers used in
applications where the line fluid contains suspended solids.
The primary element is provided with vent cleaners, sealed
diaphragms, or a purge system, and will accept a butterfly
valve bolted directly to the downstream flange. This allows
the BVT-SC to be used in many applications where other
standard venturi or flow tubes cannot be used.
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Consult your local representative or Wyatt Engineering for information on other materials of construction.

ENGINEERING

Intelligent Flow Measurement

6 Blackstone Valley Place, Suite 401, Lincoln, Rhode Island 02865-1162

Em: solutions@w yattflow.com

ISO 9001:2015 Quality System

CERTIFIED

Pressure Equipment Directive

2014/68/ EU

Ph: 401 334 1170 Fx: 401 334 1173

www .wyattflow.com
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