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Effect of an Obstacle on the Bottom Surface of
a Circular Cylinder on the Spin-up Flow

Yoon-Hwan Choi, Jong-Choon Moon and Yong-Kweon Suh
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In this paper, the spin-up from rest to a state of solid-body rotation in a circular container with a
slender rectangular obstacle on the bottom wall is analysed experimentally. We use a PIV method for
the evolution of the free-surface flow. Laboratory experiments have been carried out for a variety of
the obstacle height #(0, 5, 10 [mm]) and the liquid depth H(25, 50, 75, 100 [mm]). It was found that
the spin-up time is crucially dependent on the obstacle height T. In the case of T=10{mm] the spin-up

time is considerably shorter then the other cases.
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Fig. 1 Schematic diagram of model basin and
coordinate system
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6. Motor Control PC
8. 6mm Digital Cam.
. Host Computer & Image Grabber
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. Servo Motor
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Fig. 2 Schematic arrangement of the turntable &
the PIV system
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Fig. 3 Schematic diagram of the turntable's
rotational speed control

Table 1 Experimental conditions

Item Specification
DT3155
(640 % 480 pixel)

fluorescent light

Water(23-25 °C)

Image board

Light source

Working fluid

Particle Acryl powder

Input device 6mm, digital cam.

Host computer PentiumII 400MHz

Image recording 6mm, digital cam.

Cross correlation

Identification )
algorithm
Rotating speed (2¢) 15 rpm
Obstacle height (k) 0, 5, 10 [mm]

Liquid depth (H) |25, 50, 75, 100 [mm]
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Fig. 4 Spatially averaged kinetic energy for various
the plate thickness obtained by the PIV
method, liquid depth 100 [mm)]
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Fig. 5 Sketch of separated flow around the bottom
obstacle in the circumferential section
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Fig. 6 PIV results of velocity vectors at the times indicated for k
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Fig. 7 Spatially averaged kinetic energy for various
the liquid depth obtained by the PIV
method, non plate
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