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ON THE SPATIAL STRUCTURE OF TURBULENCE
IN OPEN CHANNEL FLOWS (4)

By Hirotake ImamoTo, Tomio Asano and Ken Sasaxki

Synopsis

The time-space structure of turbulence is characterized by the spatial extentsion of turbulence
and convection process with main flow. Through the turbulence measurement by hot-film
flowmeters at multi-points, these characteristics in a free surface shear flow are investigated by
means of techniques of time-space correlation coefficient and spectral function.

The experimental results obtained are as follows; 1) The spatial scale of turbulence
near the free surface is larger than that near the bed and the ratio of longitudinal, lateral
and vertical scale at the half depth is 10: (2~4): (3~4). 2) The phase of turbulence near
the free surface is in advance of that near the bed, while the phase lag of turbulence measured
at two points separated laterally is negligible. 3) The convection velocity is almost same
as the local mean velocity and independent of the frequency. 4) The Lagrangian time scale
which is normalized with the depth, mean velocity and friction velocity depends only on the
relative depth. 5) The longitudinal coherency may be represented by the power law of
frequency.
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Fig. 1. An example of the mean velocity measured at two posi-
tions separated along the longitudinal direction.
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Fig. 2. An example of the turbulent intensity measured at two
positions separated along the longitudinal direction.
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Fig. 18. Coherency in longitudinal direction.
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