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Abstract

The objective of present paper is to apply a stereoscopic PIV(Particle Image Velocimetry) technique for measuring the 3 dimensional
flow structure of turbulent wake behind a marine propeller with 5 blades. It is essential to measure 3-components velocity fields for the
investigation of complicated near-wake behind the propeller. The out-of-plane velocity component was measured using the particle
images captured by two CCD cameras in the angular displacement configuration. 400 instantaneous velocity fields were measured for
each of four different blade phases of 0°, 18°, 36° and 54°. They were ensemble averaged to investigate the spatial evolution of the
propeller wake in the region ranged from the trailing edge to the region of one propeller diameter(D) downstream. The phase-averaged
velocity fields show the viscous wake formed by the boundary layers developed along the blade surfaces. Tip vortices were formed
periodically and the slipstream contraction occurs in the near-wake region. The out-of-plane velocity component has large values at the
tip and trailing votices. With going downstream, the axial turbulence intensity and the strength of tip vortices were decreased due to the
visous dissipation, turbulence diffusion and blade-to-blade interaction. The blade wake traveling at higher speed with respect to the tip
vortex overtakes and interacts with tip vortices formed from the previous blade. Tip vortices are separated from the wake and show

oscillating trajectory.
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Fig. 1 Geometry of KP505 propeller
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Fig.2 Schematic diagram and coordinate system
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Fig.3 Instantaneous velocity fluctuations at phase angle ¢ = 0°
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Fig.4 Contour of phase-averaged axial velocity at ¢ = 0°
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Fig.5 Contour of phase-averaged vorticity at ¢ = 0°
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Fig. 6 Contour of phase-averaged out-of-plane velocity w at ¢ = 0°
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Fig.7 Spatial distribution of axial turbulence intensity at ¢ = 0°
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