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An Experimental Study on a Turbulent Flow
in a Two-Dimensional Curved Channel
(Time-Mean Velocity and Multiple Velocity Correlations in the Entrance Section)

Mutsuo KOBAYASHI, Hiroshi MAEKAWA,
Tsuyoshi TAKANO and Satoshi HAYAKAWA

Introducing a turbulent flow fully developed in a straight parallel-plate channel into a two-
dimensional curved channel with a radius ratio of 0.92, measurements were made in the entrance
section on the time-mean velocity, nonzero components of kinematic turbulent stress and other one-
point multiple velocity correlations. No significant steady Taylor-Gortler vortices are found and the
flow field is completely two-dimensional throughout the entire region of the entrance section. When
arranged with wall variables, the time-mean velocity and turbulent stress distributions in the vicinity
close to the walls are slightly affected by the wall curvature, while the skewness and flatness of the
velocity fluctuation are strongly affected by it. Triple velocity correlations follow a complicated
progress to arrive at fully developed states. The results obtained can be used as a data base to verify
various types of turbulence models.

Key Words: Turbulent Flow, Curved Channel, Two-Dimensional Flow, Time-Mean Velocity,
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