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Abstract

Turbulent properties of the wake of a circular cylinder were measured. The diameter of the cylinder is 10mm and
the Reynolds number is 420. A new 3D-PTV system was constructed and a genetic algorithm (GA) was introduced
in order to increase the number of instantaneous three-dimensional velocity vectors. In the GA, two fitness functions
were introduced in order to enhance the correspondences of the particles. The measurement system consists of three
CCD cameras, Ar-ion laser, an image grabber and a host computer. More than 3000 instantaneous three-dimensional
velocity vectors were obtained by the system. The database of the turbulent properties of the circular cylinder was

constructed by the constructed 3D-PTV system.
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Fig. 1 3D-PTV system for the measurement of the
wake of a cylinder.
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Fig. 2 Flow chart of the Used Genetic Algorithm..
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Fig. 4 Instantaneous 3D vector field on grids(11x13x12).
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Fig. 5 Instantaneous 3D-velocity vectors.
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Fig. 6 Stream-wise time mean velocity profile along
the centerline.
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Fig. 7 Reynolds stress profile at x/D = 30.
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Fig. 9 3D-contour of an instantaneous vorticity.

Fig. 10 Instantaneous RMS turbulent kinetic energy
distribution.
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