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The Evaluation of Dynamic Load for the Cone Type Venturi Flow meter
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ABSTRACT

Although the cone type venturi flow meter is superior to another differential pressure type flow meter in precision, the venturi is
installed at the pipe as an L beam, so that the dynamic load due to drag force and flow-induced force is generated in the flow
meter. In this paper we propose a methodology to evaluate this dynamic load directly by using strain-gages attached on the

venturi and  we discuss about the dynamic characteristics on the basis of flow-induced vibration theory .
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Fig2. The experimental setup for the evaluation of
flow-induced vibration and drag force

The output of Strain—Gage accrding to
the variation of horizontal loads
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Fig3. The calibration result of measurement for the

horizontal loads

The output of Strain—Gage accroding
to the variation of vertical loads
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Figd. The calibration result of measurement for vertical
loads.
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Fig5. The measured voltage of the strain-gage and its
power spectrum when velocity of water is 2.5 m/s
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Fig6.The measured voltage of the strain-gage and its power
spectrum when velocity of water is 3.0 m/s

Tablel. The comparison of theoretical and measurement
value( In case of water )
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Free Vortex-induced vibration 4 2 A
Stream (el &3 [€5:K29)
Veloctty  ["Xmplitude | Frequency | Amplitude | Frequency
0.5 m/s 0.14 kgr 1.167 Hz 0.0381 kgr 0-8(Hz)
1.0m/s 0.56 kgr 356 Hz 0.216 kgr 6-15(Hz)
1.5 m/s 1.26 kgr 7.57 Hz 1.04 kgr 8 -9 (Hz)
S0ms | 224k | 1045 Hz T7%e | 6-18(H2)
2.3 mw/s 352 kgy 1367 Hz 2.87 kge 8- 18 (Hz)
30m/s 5.49 kgy 16.67 Hz 4.8 kg 8-21 (Hz)
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Fig7. The comparison between the drag force and
amplitude of flow-induced vibration
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Fig8. The measured voltage of the strain-gage and its
power spectrum when velocity of air is 15 m/s
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Fig9. The measured voltage of the strain-gage and its
power spectrum when velocity of air is 21 m/s
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Fig10. Frequency response function of cone type venturi
flow meter

Table2.The comparison of theoretical and measurement
value( In case of air )

Free Vortex-induced vibration A FE s
Stream [CIET49) A1dzh
Velocity Amplitude Frequency Amplitude Frequency
3 m/s 0.0142 kg 10.846 Hz | 0.1032 kgf 10-20 Hz
9 m/s 0.0461 kge 2147 Hz 0.1712 kgf 3242 Hz
13m/s | 0.0962 kgr 29.61 Hz 0.2984 kgf 42-58 Hz
17m/s | 0.1645 kge 47.94 Hz 0.5705 kgf 64-74 Hz
2l mfs | 0.2510 kgr 88.82 Hz 1.2804 kgf | 80-100 Hz
25m/s | 0.3557 kg 122.08 Hz | 2.1736 kgf | 120-140Hz
&
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Figl1. The comparison between the drag force and
amplitude of flow-induced vibration
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