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Measurement of Outward Turbulent Flows Subject to Plane Rate of
Strain in a Rotating 90 Deg. Curved Duct of Variable Cross-Section

Chang Min Oh and Young Don Choi

Key Words: Turbulent Flow(tF %), Rotation(¥] %), Plane Rate of Strain(H ¥ & F), Curved
Duct(= ¥ E),Variable Cross-Section(7}#©#), Hot-wire Anemometer(d -5 A))

Abstract

Hot-wire measurements were carried out on the developing turbulent flows subject to plane rate of
strain in a rotating curved duct. The cross-section of the curved duct varies from 100mm X 50mm
rectangular shape at the bend inlet gradually to the 50mm X 100mm rectangular shape at the bend
outlet.  Experimental setup consists of the test section of 90° curved duct, rotating disc of 1.95m
diameter, Ag-Ni precision slip ring, automatic traversing mechanism, variable speed motor, centrifugal
blower, orifice flowmeter and hot-wire anemometer. Data signals from the rotating curved duct are
transmitted through the slip ring to the computer which is located at the outside of the rotating disc.
3-dimensional velocity and 6 Reynold stresses components were obtained from the fluctuating and
mean voltage measured by the slant type hot-wire probe rotating into 6 orientations. We investigate the
effects of Coriolis and centrifugal forces on the turbulence structure.
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Fig. 2 Upper view of the rotating disc
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Fig. 3 Schematic of the experimental apparatus for the rotating curved duct flow

1 ¢ Rotating shaft 2 1 Rotating disc 3 : Lower bearing 4 : Upper bearing
5 : Slip-ring for hot-wire anemometer and traversing mechanism 6 : Brush for AC power
7 : Slip-ring for AC power 8 : Tachometer 9 : Contact sensor 10 : Traversing mechanism
11 : 80° curved duct of variable cross section (test section) 12 : power supply
13 : Step motor and scanning box driver 14 : Counter balance 15 : V-belt pulley
16 : V-belt 17 : Speed reducer 18 : Variable motor 19 : Roller for V-belt
20 : Stationary pipe 21 : Oriffice 22 U-manometer 23 : Flow rate control vaive
24 : By-pass valve 25 : Blower 26 : Hot-wire anemometer
27 : AD converter 28 : Personal computer
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