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A Study on the Flow Characteristics of Developing Transitional Steady
Flows in a Curved Duct by Using Laser qupler Velocimeter ( | )
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Abstract

In this paper, an experimental investigation of characteristics of developing transitional steady
flows in a square-sectional 180 urved duct is presented. The experimental study is carried out to
measure axial velocity profiles by using Laser Doppler Velocimeter (LDV) system, The flow
development is found to depend upon Dean number and curvature ratio.

For transitional steady flows, the maximum velocity position of axial velocity profiles begins to
incline toward the outer wall from ¢=30" bended angle, velocity profiles in center of the duct have
lower value than those of the inner and outer walls because of the centrifugal forces.

ZIEMHE u, v, w : Velocity components in x, y and
-axis, respectively
De : Dean number cl : Value of duct center-line
DR ~ : Deflection angle of duct
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Fig.1 Schemetie diagram of experimental
apparatus

Fig. 2 Coordinate system and velocity compo-
nents in a curved duct
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Fig. 3 Axial velocity distributions along axial direction in a curved duct for transitional steady flow at Dey=
480 (WX 25642 Hel, x : 36mm, + : 30mm, ¢ : 25mm, ¥ : 20mm, A : 15mm, @ : 10mm, W : 5mm)
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Fig. 4 Axial velocity distributions along axial direction in a curved duct for transitional steady flow at
Deg =530 (UAZLE{2 H2|, x :35mm, + : 30mm, ¢ : 25mm, ¥ : 20mm, A @ 15mm, ¢ : 10mm, |
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