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Table 1. Turbulence properties in form of universal function

Subrange Quantities Spectral similarity
Eulerian wave- productive | S(k),, L S(ky~u"?L
number spectrum inertial Sk, €, k S(k)~e*k5R
S(#) viscous S(k), €k, v SH~e'k?
Lagrangian productive | Su(f),«, T SUf)~dl* Th
frequency spectrum | inertial Su(f), e, f Suf)~ef?
Su(f) viscous Su(f), e f,v Si(f)~e¥ryrfd

. ou Ou ..,
production | Puw(k), oz L Puw (k) 8zuL

Co-spectrum
of Reynolds stress inertial Puw(k)’%, €k Puw(le)'vg{ge‘”k‘”3

Pu®) viscous Puw(k), %:, €k v PuW(k)~g—Z AV A
production | Coh(xk), Uexu,L Coh(xk)~ Ucx'u™'L
Coherency of inertial Coh(x:k), Uc,x,e,k Coh(xk)~ Uex™ ek %?
convective Pmccess viscous Coh(x:k), Uc,x,6,k.v Coh{xk)~ Uex v B2
Cohlx;k) production | 1-Coh sh, UL | 1-Cohl xhi~ Ue il
1-Cohix:k) inertial 1-Coh(xk),Uc,x,€,k 1-Coh (k) ~ U xe"* k%
viscous 1- Coh(xk), Uc,x, kv | 1- Coh(xk)~ Us™ xvk?
Lagrangian production | Tu(k), u, L Tuk)~u""'L
mean time-scale inertial Tk), € k Ti(k)~ € Bk
T.(k) viscous Tuk), € kv Tk)~Vv'kE?
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THE STRUCTURE OF TURBULENCE
IN FREE SURFACE SHEAR FLOW.

by Hiroteke IMAMOTO

Synopsis

The outline of the recent investigations on the turbulence characteristics in free surface shear
flows, performed by the staffs in the Uligawa Hydraulics Laboratory, is described in this paper,
which is consisted of the following two main parts.

Firstly, the spectral similarities of the turbulence energy, the Reynolds stress and the con-
vective process are obtained for the productive, the inertial and the viscous subrange respective-
ly, through the technique of dimensional analysis. The validity of these similarities are examined
by the experimental data.

Secondly, the vertical distribution of parameters on fhe turbulence field in a two-dimensional
free surface shear flow is investigated both theoretically and experimentally, and the following
results are obtained. The mean velocity distribution is good approximated by the well-known log-
arithmic law, but the K&drman constant and the integral constant are differ from these of pipe flow.
The vertical distribution of the turbulence intensity, the Eulerian integral scale and the energy
dissipation rate are represented in form of universal functions, whose functional forms are

determined experimentally.



