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Measurement Method of Mean Flow Velocity Using the Plane Waves in the Pipe

" Wan-Sup Cheung, Hyu-Sang Kwon, Kyung-Am Park, Jong-Seung Paik

Abstract

This paper addresses a new technique of measuring the mean flow velocity not only over the cross sectional area but also along
the pipe by exploiting the acoustic plane waves in the pipe. When fluid flows in the pipe and two plane waves propagate oppositely
through the medium in it, the flow velocity causes a change of the wave number of the plane waves. The wave number of the positive
going plane wave decreases but oppositely that of negative going one increases in comparison to no flow of the medium in the pipe.
Theoretical backgrounds of this method are in details discussed and measurement resuits of the mean flow velocity are illustrated to

reveal the feasibility and effectiveness of the suggested technique.
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Fig. 1 Affected wave form by flow in the pipe (A * mean
stretched and shortened wave lengths, which related to &*
respectively)
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Fig. 2 Plane wave propagation through moving fluid in the pipe
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Fig. 5 Standing wave pattem of 500Hz in the pipe(solid fine:
reconstructed wave, symbol ‘O’ : measured one)
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