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Abstract

A characteristic eddy decomposition is applied to extract the coherent structure of random

turbulent flow field. The characteristics of Karhunen-Loeve (K -1 )expansion and Fourier expan-

sion are compared on the convegence of their expansions in representing inhomogeneous instanta-

neous turbulent flows. The model turbulence is generated by solving the Burgers’ equation with

random fo

rcing. The coefficients of the Fourier expansion are determined by a Galerkin

approach. When the Burgers’ turbulent flow field is represented by the K -1 expansion and the

Fourier expansion, the RMS error increases with an increase of Reynolds number. The RMS

error of the K-[ expansion is always smaller than that of the Fourier expansion by a Galer-

kin approach. The results show the superiority of the K-L expansion, especially, for high

Reynolds number flows.
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Fig. 1 A sample solution to Burgers’ equation with
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Fig. 5 The comparison between the K-[ expansion
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Table 1 The comparison of RMS between the K-L
expansion and the Fourier expansion for
Re = 1654

RMS Error for Re=1654
Hof t=1.0 t=2.0
term N .
K-L Fourier |K-L Fourier
expansion |expansion|expansion|expansion
10 1.3 4.3 1.3 2.9
20 0.9 2.8 0.9 1.6
40 0.5 1.3 0.4 1.0

Table 2 The comparison of RMS between the K-L
expansion and the Fourier expansion for
Re =6616

RMS Error for Re=1654
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term X X
K-L Fourier |K-L Fourier
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10 1.6 6.8 1.6 7.0
20 1.2 5.1 1.1 5.2
40 0.8 4.5 0.7 2.7
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