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Experimental Study of Turbulent Flow in a U-Bend of Circular Cross-Section

Gun-Hyee Lee

Key Words: Turbulent Flow(xtt+-%%), Bend(=+3), Secondary Flow(23}-f-%), Hot-Wire
Anemometer (2 A1 -§-4-A])
Abstract

Hot-wire measurement of the longitudinal and radial velocity components and Reynolds
stresses are reported for developing turbulent flow in a strongly curved 180° pipe and its tangents.
Slanted wire is rotated to 6 directions and the voltage outputs of them are combined to obtain the
mean velocities and Reynolds stresses. Significant double maxima in the longitudinal velocity
component appear in the bend. V-profiles reveal the development of a strong secondary flow.

This secondary flow is induced by the transverse pressure gradient set up between the outer(y,)

and inner (»;) wall region of the bend. Another second cross-stream flow develops after §=135°
and its direction is opposed to that of main second flow.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 4 Measurements of the longitudial mean veloc-

ity components at sequential stations in a 180°
curved pipe with straight tangents. Solid line
at X/D=—1 correspond to Laufer’s devel-
oped flow data and triangle corresponds to
Azzola’s data.
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Fig. 6 Measurements of the longitudial turbulent

intensity components at sequential stations in
a 180° curved pipe with straight tangents.
Solid line at X /D= —1 correspond to Laufer’
s developed flow data.
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Fig. 7 Measurements of the radial turbulent inten-
sity components at sequential stations in a
180° curved pipe with straight tangents.
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Fig. 8 Measurements of uv Reynolds stresses at

sequential stations in a 180° curved pipe with

straight tangents.
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