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Investigation of Turbulent Flow in Rotating Straight Square Duct

KH. Chun, Y.D. Choi, D.C. Kim, S.Y. Choi, HY. Lim
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Abstract

An experimental study was undertaken to investigate the effect of coriolis force for the turbulent
flow at low Reynolds numbers in a rotating straight square duct. The study was carried out using a
hot-wire anemometer. The flow Reynolds number based on the hydraulic diameter ranged from 4,000 to
18,000 and Rotation number ranged from 0 to 0.196. At Re=9000, developing turbulent flow was
calculated for mean velocity and Reynolds stress. Pressure coefficient and energy dissipation spectrum
were also calculated.
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1. Honeycomb and screen 2. Turbulence generating grid

3. Contraction duct 4. Test section 5. V-belt set 6. DC moter
7. Bearing 8. Blower 9. Rotating Axis 10. Slip ring assembly
11. Tachometer 12. Rotating plate 13. systern body(H beam)

Fig. 1 Rotating system and test section
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Fig. 2 The coordinate system in rotating

straight square duct
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Fig.3 Wave number spectrum for inertial subrange of

the rotating straight duct
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Table 1. Production rate of system rotation( F'3)
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Fig. 4 Axial mean velocity distribution along
center line at Re=9000
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