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Abstract: The shear stress on a surface due to the thin film fluid flow is an important issue. In case of a rotating disk,
the fluid is delivered to the edge of the disk by centrifugal force, which acts as a body force on the fluid. Wear of a
surface is affected by the shear stress acting on the surface and curvature. In this study, we utilize computational fluid
dynamics software to model the ratio of curvature and local shear stress on solid surfaces. The key goal of the study is
to determine an optimized curvature for the thin film fluid flow on a solid surface in order to minimize the local shear
stress affecting the wear of this surface. Our results on the effects of curvature will be utilized for the design of devices
that utilize thin film fluid flow on a solid surface, such as rotating-disk spray systems and thin film coating.
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Table 1 Operating condition

Surface characteristic
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Fig. 2 Acceleration on the surface boundary
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Table 3 FLUENT setting materials

plkg /m*)
SAE300il 912
Air 1.225

w(kg/m-s)
0.38
1.7894¢7°

Material

U

U ‘
PR 1 — .
|

Velocity range : 0~ U Velocity range : 0 ~ U
(a) (b)

Fig. 4 Comparison of shear stress corresponding to 4
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Table 4 Linear correlation coefficient of 7,,, secre.
Range of R 7~8 7~9 7~10 7~11 7~12 7~13 7~14
72 1 0.998281 0.995888 0.992836 0.989142 0.984826 0.979913
!
!
(a) (b) (c)
Fig. 5 Velocity profile (range: 0~U ) corresponding to boundary shape (a) 8, =28° (b) R =20mm (c) R = 6mm
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Table 5 Decrease of 7,,,, by R section
Section | Interval of R Range of R |Tyatio.decre.
@ 5 6~11 0.0501
@) 11~16 0.0244

Table 6 Value of ¢

ratio

within optimum R interval

R 8.5

9

10

11
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