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Flow Between Corotating Shrouded Disks

-Experimental Simulation of Computer Hard Disk Storage Systems-

Sangmin Choi, Jin Soo Kim and Jae Min Hyun

Flow Visualization (% 7}4]3}), Image Processing (%3 A3 2])

Abstract
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In an attempt to simulate the flows in the computer hard disk storage system, flow visualization
and quantification by image processing technique were applied. Model geometry was constructed
while the dynamic similitude was maintained. Circumferential velocities were mapped out in the
transient spin-up phase. During the spin-up phase, fluid close to the rotating inner hub approached
the solid body rotation, while the fluid in the outer region showed the velocity deficit compared
to the rotating speed of the disks. Effects of presence of read/write head arm assembly between
the gap were studied by changing the location of the head. The experimental results could serve

as a benchmark for the validation of numerical codes.
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Fig. 3 Validation of fluid velocity measurements.
Non-dimensionalized fluid velocities at steady
state must be equal to unity throughout the
flow field.
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Fig. 6 Non-dimensionalized circumferential velocity
distribution (at Z=0.5). Steady state veloc-
ities at outer radius locations (R=0.6) show
velocity deficit compared to the solid body
rotation.
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radius (at Z=0.5). velocities in the inner
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ation with respect to the R axis, which means
that the fluid is in solid body rotation.
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R : radius of container

x © actual location of the object
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n, . refractive index of water

n . refractive index of air

¢ . incidence angle

¢ . refracted angle

Fig.A. 1 Model geometry of refractive index cor-
rection for cylindrical containers.
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