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Axial Direction Velocity and Wall Shear Stress Distributions
of Turbulent Steady Flow in a Curved Duct
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Abstract

In this paper, an experimental investigation of characteristics of developing turbulent steady
flows in a square-sectional 180° curved duct is presented. The experimental study using air in a
square-sectional 180° curved duct is carryed out to measure axials direction velocity and wall
shear stress distributions by using Laser Dopper Velocimeter(LDV) system with data acquistion
and processing the system of FIND6260 softwere at 7 sections from the inlet(¢=0°) to the
outlet(¢=180°) in 30° intervals of a curved duct.
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Fig.1 Schematic diagram of experimental
apparatus

Fig. 2 Coordinate system and velocity compo-
nents in a curved duct.
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Table 1. Experimental conditions of turbulent

steady flow
Radius of Radius of
Angle | De,y | curvature| Angle| De,y | curvature
(mm) (mm)
.| 3350 .| 3350
0 120
7380 7380
| 3350 | 3350
30 150
7380 400 7380 400
.| 3350 . | 3350
60 180
7380 7380
| 3350
90
7380

Fully Turbulent
Flow Dey =600
Boglning Turbulent
Flow De, =580

Tranelllanal Flow
A pheyiipt]

- gt Criltcol Flow
Dey =450

l———— | Larninar Flow

Dey =300

Fig. 3 Waveforms of steady flow in a curved duct
from hot-wire anemometer.
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Fig. 4 Variable of axial velocity distributions in a
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Fig. 5 Variable of axial velocity distributions in a
curved duct for turbulent steady flow at
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Fig. 6 Comparison of the wall shear stress of turbulent steady flow in a curved duct
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