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A Simulation of Turbulent Statistics around A Circular Cylinder by the Kinematic Model
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The combined method of random Fourier modes method, Rapid Distortion Theory, and two-dimensional vortex
shedding model has been applied to simulate turbulence field around a circular cylinder. For some cases of a/Lg

(a: the cylinder radius; Lg: the length scale of incident turbulence from 0.05 to 1.42, the effects of the blocking

and distortion on the wavenumber spectra and the r.m.s. velocity fluctuation velocity have been mainly investigated.
The simulation results show good agreements with the experimental results by Britter et al (1979). Further, the
possibility of the application of ramdom Foulier modes method for other turbulence field is also suggested.
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Tablel. Simulation parameter

[ a/Le | u} /U, U | a Lp | Re v ]

0.05 0.062 | 16.13 | 0.05 4250 1 3.80 x 10~7

0.11 0.062 | 16.13 | 0.11 8500 | 4.17 x 1077

0.35 0.062 | 16.13 | 0.35 27400 | 4.12 x 10~

0.64 0.051 | 19.61 | 0.64 27400 | 9.16 x 1077
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1.42 0.025 40 1.42 27400 | 4.15 x 1073
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Fig2. Downstream variation of u spectrum
(a/Lp =0.11,0 = 7)
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Fig3. Downstream variation of v spectrum
(a/Lg = 0.11,0 = «)
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Figd. Ratio of the local r.m.s. velocity fluctuation u’ to the
upstream value ug, on the stagnation line(f = r)
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