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Development of surface-flow velocimetry based on flow
characteristics around a cylinder piercing a water free surfac
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Abstract

Based on the flow characteristics around a piercing cylinder, a free surface-flow velocitmetry which
can be used in extremely harsh environment such as molten steel flow was developed. The velocimetry
is consisted of finite length cylinder, load detecting elastic plate, electric signal transducer and data
acquisition H/W and S/W. Using such a velocimetry, two velocity measurement schemes were
established which one is flow resistance detecting scheme and the other is Karman Vortex frequency
detecting scheme. For calibration of each scheme, realistic flow water model was used and in
followings, detailed calibration processes were explained.
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D cylinder diameter

H test section width

B blockage factor(=D/H)

L submerged depth of cylinder

0 density of fluid

Cd drag coefficient

v fluid velocity

F fluid force exerting on the cylinder
St Strouhl number

Re Reynolds number

Vin  bridge input voltage

Vout bridge output voltage
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Fig. 5 Water model used for calibration
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Table 1 Summary of result
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