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Numerical Analysis of the Differential Pressure Venturi-cone Flowmeter
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J. Y. Yoon, J. S. Maeng, J. W. Lee

Differential pressure Venturi cone flowmeter is an advanced flowmeter which has many
advantages such as wide range of measurement, high accuracy, excellent flow turndown ratio, low
headloss, and short installation pipe length requirement, etc. Like other differential pressure
flowmeter, Venturi cone flowmeter uses the law of energy conservation, but its shape and position
make it perform better than others. The cone acts as its own flow conditioner and mixer, fully
conditioning and mixing the flow prior to measurement. For the analysis, we use Reynolds-
averaged Navier-Stokes equations and k—w turbulence model. The equations are fully trans-
formed in the computational coordinates, the pressure-velocity coupling is made through SIMPLER
algorithm, and the equations are discretized using analytic solutions of the linearized
equations(Finite Analytic Method). At the end of the paper, using the result of analysis, We
propose a new shape of cone with the hope of drag reduction and high performance.
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Fig. 2 Grid system ( 6 =05)
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Fig. 3 Velocity vectors around the V-cone.
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Fig. 5 Pressure distribution around cone Fig. 6 Pressure distribution around changed cone
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B Drag coefficient Drag force(N) Bending moment(Nm)
0.4 4388 535.22 28.58
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Table 3. Drag coefficient, Drag force, Bending moment vs. 5 for the changed shape cone

B Drag coefficient Drag force(N) |Bending moment(Nm)
0.4 2243 276.90 14.78
05 9.72 106.18 567
06 452 4341 2.32
0.7 2.01 15.60 0.81
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Fig. 8 Streamlines around the changed shape cone
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Fig. 9 Drag forces vs. beta ratios
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