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Experimental Study on Turbulent Characteristics of Swirling Flow
in a 90° Degree Circular Tube by Using a PIV Technique

Tae-Hyun Chang and Hae Soo Lee

Abstraet. An experimental investigation was performed to study the turbulent characteristics of swirling
flow a 90° circular tube for Re = 10,000, 15,000 and 20,000. 2D-PIV(Particle Image Velocimetry)technique
was employed to measure the fluctuation velocity field. The results include spatial distributions of mean
velocity vectors, turbulence intensity and turbulence kinetic energy. The axial and radial turbulence inten-
sities, and kinetic energy profiles show double-peak structures in the inlet region of the 90 degree bend
and the profiles are disappeared along the test tube with decaying the swirl intensity.
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Nomenclature

D : Diameter of test tube (mm)

R : Radius of curvature (mm)

Re : Reynolds number

u'  : Axial flucuation velocity (m/s)

u : Bulk mean axial velocity (m/s)

U : Local mean axial velocity(m/s)

U : Mean axial velocity (m/s)

V  : Local mean radial velocity (m/s)

v : Local radial fluctuation velocity fluctuation
(m/s)

y : Radial distance from the tube wall (mm)

Greek Letter

0

p
Tyy

. Angle of 90° bend (°)
: Water density (kg/m®)
: Reynolds shear stress (N/m?)
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