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UNIVERSAL-EQUILIBRIUM-RANGE SPECTRUM OF
TURBULENCE

J. Qian  Gao Zhi

(Instituic of Mechanics, Academia Sinica)

Abstraet  The analytical theory to determine the universal function F(x) of the un-
tversal-equilibrium-range spectrum of turbulence, developed in earlier papers [Phys. Fluids 26
(1983), p. 2089, and 27(1984), p. 2229], is applied here to compare eight different rrial forims
of F(x) bv using four sampling wavenumbers. The resulting universal function, F(x)=1.19
(14+19.4x)exp( —0.1x), is different from that obtained previously, but both of them give rise
to nearly the same three-dimensional and one-dimensional energy spectra. This shows the self-
consistency of the analytical theory. The universal function F(x) is not a monotonically dacre-
asing function, but has a maximum near x=0.1. The usual experimental values of the kolmo-
gorov consant will be greater than its theoretical value of F(0)=1.19 and depend upon the

wavenumber range. The form of F(x) obtained here is more convenient to use.
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