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Heat Transfer and Flow Characteristics on Co-rotating Disks

with a Ventilation Hub in Hard Disk Drive

Hyung Hee Cho, Chung Ho Won and Goo Young Ryu
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Abstract

In the present study, local heat transfer rates for co-rotating disks with two modified hubs having
ventilation holes are investigated for Rossby number of 0.04, 0.1 and 0.35 to evaluate the influence of
incoming flows through hub holes. A naphthalene sublimation technique is employed to determine the
detailed local heat/mass transfer coefficients on the rotating disks using the heat and mass transfer analogy.
Flow field measurements are conducted using Laser Doppler Anemometry (LDA) and numerical calculations
are performed simultaneously to analyze the flow patterns induced by the disk rotation. The basic flow
structure in a cavity between co-rotating disks consists of three regions; the solid-body rotating inner region,
the outer region with turbulence vortices and the shroud boundary layer region. The heat/mass transfer- rates
on the co-rotating disks are very low near the hub due to the solid-body rotation and those increase rapidly
in the outer region due to turbulence mixing. The modified hubs with ventilation holes enhances significantly
the heat/mass transfer rates on the region near the hub. The results also show that the heat transfer of

Hub-2 is superior to that of Hub-1, but Hub-1 is more profitable for destructing the solid-body rotating inner
region,
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Fig. 1 Schematics of the test disks and hubs
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Fig. 2 Tangential velocity profiles in co-rotating
disk with Hub-1 (Reg = 1.1x10°, Ro = 0.35)
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Fig. 3 Contour plots of local Sherwood numbers for
various Rossby numbers on co-rotating disks
with Hub-1
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Fig. 6 Contour plots of local Sherwood numbers for
various Rossby numbers on co-rotating disks
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