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Abstract

In this paper, an experimental investigation of characteristics of developing transitional steady
flows in a square — sectional 180° curved duct is presented. The experimental study is carried out
to measure axial velocity profiles, secondary flow velocity profiles and entrance length by using
Laser Dopper Velocimeter (LDV) system. The flow development is found to depend upon Dean
number and curvature ratio. Of special interest is the secondary flow generated by centrifugal
effects in the plane of the cross - section of the duct. The secondary flows becomes strong from
120° of bended angle of the duct. The entrance length of transitional steady flow is obtained to
120° of bended angle of the duct in this experimental conditions.

7|15 MY R, : Curvature ratio (=%—=~§é’—)
Re : Reynolds number
De : Dean number . .
o o u, v, w : Velocity components in x, y and z-
(=RefalR=Re,|Sk-=[Dy2R - (D1 - n/v) axis, respectively
Ds : Hydraulic diameter(=4ab/(a+b) Um : Cross ~ sectional mean velocity
Le : Entrance length X  (=wlab un)
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Fig. 2 Coordinate system of the curved duct
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Table 1. Experimental conditions of transitional

steady flow
Radius Radius
Angle | Deg | of curvature | Angle | De,, | of curvature
F (mm) | (mm)
0° iG*OJ 400 120° Lﬂ 400
530 530
o L1260 400 150 | 460
% 530 50" 530 400
60° 460 400 180° 460 40
530 530 0
90° | 460 400
| 530 |
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Fully Turbulent Flow
memwww (Dex=600)

Beginning Turbulent Flow
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Fig. 3 Waveforms of steady flow in curved duct
from hot-wire anemomometer
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(a) Dey = 460

(b} Deq = 530

Fig. 4 Axial velocity distributions along axial
direction in curved duct for transitional
steady flow(Z =0)
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Fig. 5 Axial velocity distributions along axial
direction in curved duct for transitional
steady flow(y =0)
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Fig. 6 Secondary flow distributions along axial
direction in curved duct for transitional
steady flow (y’ =0)
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