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Analysis of the Stirring Process of Water Bath Contained in a Rotating Cylindrical
Vessel with Particle Imaging Velocimetry

Tomoyuki SHIMIZU, Jin YOSHIDA, Norihisa TSUDA, Tsuneo KOSEKI, Shin-ichiro YOKOYA and Manabu IGUCHI

Synopsis : The instantaneous velocity of laminar flow in a water bath contained in a cylindrical vessel, being initially at rest and then suddenly set in ro-

tation, was measured with particle imaging velocimetry (P1V). The period from the start of rotation to the moment at which the flow in the

bath reaches steady state is defined as the flow establishment time. The results for the establishment time were compared with previous em-

pirical equations derived on the basis of velocity measurements with laser Doppler velocimetry (LDV), and an applicable range of the equa-

tions was evaluated. The measured values of the flow establishment time were underestimated by the equations. This is because the equations

were obtained in a higher Reynolds number range. An empirical equation for the flow establishment time was newly proposed.
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Fig. 1. Experimental apparatus for PIV measurement.
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Fig. 2. Detail of 4.
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(a) Image of visualized particles. /J ) Scheme of (a).
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Fig. 3. Explanation of PIV system. (a) Image of visualized

particles. (b) Scheme of (a). (¢) Fundamental algo-
rithm of PIV system.
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Fig. 4. Estimation of PIV measurement error.
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Fig. 5. Velocity vectors. (Re=36.6, w=2.36rad/s, t=10s,
H,/D=2.61)
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Fig. 6. Distribution of tangential velocity. (Re=36.6, w=
2.36 rad/s, t=10s, H,/D=2.61)
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Fig. 7. Transition of the distribution of tangential velocity.
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Fig. 10. Comparison of numerically calculated and experi-
mentally measured velocity profiles. (Re=36.6,
w=2.36rad/s, H,/D=2.61, 0.52)
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Fig. 11. Comparison of previous equation and experimen-
tally measured values of 7, _.
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Fig. 13. Relationship between Reynolds number and
nondimensionalized flow establishment time.
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Fig. 15. Comparison of empirical equation and experimen-
tally measured values of 7, .
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