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Reduction of Fluid Torque Acting on a Rotating Disk
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Katsumi MIYAKOSHI and Yoshinori YASUI

* Departrment. of Mechanical Engineering, Kitami Institute of Technology,
165 Koen-cho, Kitami-shi, Hokkaido, (090 8507 Japan

The flow induced energy-loss of a rotating disk in enclosed fluids bring out significant challenges
in the engineering domain of high speed grinding, turbo machinery, circular saws, hard disk, and so
on. Since the fluid is supplied continuously to the neighborhood of the disk surface, much of disk’s
rotational energy is considered to change into kinetic energy of fluid motion. In this study, a control
circular cylinder was placed near the disk with its axis of symmetry coincide with that of disk to
reduce the supply of flow to the disk. As a result, the fluid torque acting on the disk was found to
be reduced significantly when the distance between the disk and the cylinder was intimately small.
Furthermore, to measure the fluid torque directly, a new measurement method using load cell was
developed in this study.

Key Words: Flow Control, Velocity Distribution, Fluid Dynamics, Fluid Torque, Rotating Disk,
Loss of Kinetic Energy. Load Cell. Control Cylinder
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Fig.1 Schematic view of experimental arrangement
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Fig.2 Experimental setup of rotating disk
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Fig.3 Experimental arrangement of measuring unit
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Fig. 4 Strain gauge voltage vs torque load
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Fig.5 Reynolds number vs torque load
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Fig.6 Control effect of depth 2=0
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Fig.7 Control effect of depth 2=3,5, 7 mm
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Fig.8 Control effect of depth 2=10, 20, 40 mm
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Fig.9 Control effect of depth 2=60, 80, 120 mm
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Fig. 10 Control effect in case of plate
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Fig. 11 LDV measurement of mean velocity in radial
direction
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Fig. 12 Velocity vectors along radial derection (no
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Fig. 13 Velocity vectors along radial direction (con-
trol)
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Fig.14 Velocity rms in radial direction
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