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ON THE SPATIAL STRUCTURE OF TURBULENCE IN
OPEN CHANNEL FLOWS (5)

by Hirotake Imamoro, Tomio Asano and Yukinori Sakamoro

Synopsis

The onedimensional turbulent energy spectrum is well described by the similarity
obtained through the method of the dimensional analysis. Applying the same technique
to the spatial structure of turbulence, the following similarities are obtained, that is, the
longitudinal coherency is approximated by a constant in the production subrange, —2/3
power law in the inertial subrange and —2 or —6 power law in the viscous subrange,
respectively, whereas the longitudinal phase-lag is the product of the wave number by
the longitudinal distance.

According to this similarities, it may be concluded that the large scale turbulence is dis-
continuously devided and the intermediate and small scale turbulence are continuously
transformed to the smaller ones.

The above similarities of the spatial structure of turbulence are examined by the ex-
periments, where the multi-point measurements of velocities are performed by simultaneous
using of two hotfilm flowmeters.
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Table 1. Parameters controlling spectra.
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Fig.2. Examples of longitudinal coherency.
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Fig.3. Lagrangian mean scale in a subcritical flow on a smooth bed.
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Fig.8. Convection velocity in a supercritical flow on a smooth bed.
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