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Particle Image Velocimetry (PIV) Measurement of Flow Establishment Time in a Bath Agitated by Plunging Jet

Tomoyuki SHIMIZU, Manabu IGUCH! and Norihisa TSUDA

Synopsis : The instantaneous velocity of flow in a water bath agitated by a plunging water jet was measured with particle image velocimetry (PIV). The

water in the bath was initially at rest and then driven by the plunging water jet. The period from the start of plunging to the moment at which

the flow in the bath becomes a steady state is defined as flow establishment time. The turbulence components were used to determine the flow

establishment time in place of the commonly used mean velocity components. An empirical equation was proposed for the flow establish-

ment time.
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Fig. 1. Bubble dispersion patterns.
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Fig. 2. Experimental apparatus for PIV measurement.
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Fig. 5. Explanation of PIV system. (a) Image of visualized
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rithm of PIV system.
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(a) Laminar pipe flow. (b) Turbulent bubbling jet.
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Fig. 7. Definition of flow establishment time T7.
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