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Performance Evaluation of Nonlinear Ekman Pumping

Models for a Spin-up Flow
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Abstract [] In this paper, we report the experimental and numerical results on spin-up flows in a rectangular
container of the aspect ratio 2. The Ekman pumping models used in the numerical study are of 1st- and 2nd-
order. We also investigate flows obtained without any pumping model. In the experiment, the classical PIV
method is used. It is shown that the results given by the 1st-order and 2nd-order models are in good agreement
with the experimental result, whereas the non-pumping model shows a significant discrepancy.
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Fig. 2. Schematic diagram of the experimental apparatus.
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Fig. 3. Schematic diagram of the turntable’s rota- tional speed

control.
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Fig. 4. Time evolutions of the kinetic energy given by the numer-
ical and experimental methods for (a) Re=5,890 and (b)
Re=14,725 at h=0.8 and £=0.625.
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Fig. 6. Velocity vectors at the times indicated for Re=14,730, h=0.8, and £=0.625 given by (a) experimental method, and numerical

methods with (b) M-, (¢) L-, and (d) N-models.
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