Proc. of 1st KSV Conference
KAIST, Daejeon, KOREA, Nov. 8, 2002

2D PIVE} stereoscopic PIV 7| oz =43l
Ay $FY SR v AT

=
4

o
i -

o] Al 5_31‘

[«

Cdmparison of Velocity Fields of Wake behind a Propeller Using 2D PIV
and stereoscopic PIV

Bu-Geun Paik - Sang-Joon Lee

Abstract

The phase-averaged velocity fields of 3 dimensional turbulent wake behind a marine propeller measured
by 2D PIV and stereoscopic PIV(SPIV) were compared directly. In-plane velocity fields obtained from the
consecutive particle images captured by one camera in 2D PIV have perspective errors due to out-of-plane

motion. However, the perspective errors can be removed by measuring three component velocity fields using

SPIV method with two cameras. It is also necessary to measure three components velocity fields for the
investigation of complicated near-wake behind the propeller for the suitable propeller design. 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 downstream
region. The phase-averaged velocity fields show the viscous wake developed along the blade surfaces and tip
vortices were formed periodically. The perspective errors caused by the out-of-plane motion was estimated by
the comparison of 2D PIV and SPIV results. The difference in the axial mean velocity fields measured by
both techniques are nearly proportional to the mean out-of-plane velocity component which has large values
in the regions of the tip and trailing vortices. The axial turbulence intensity measured by 2D PIV was
overestimated since the out-of-plane velocity fluctuations influence the in-plane velocity vectors and increase

the in-plane turbulence intensities.
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Specification of Kp505 propelier model

DIAMETER(MM) :54.0 | SCALE RATIO :146.3
{PiDjmean  :0.950 | PROPTYPE  :FPP
Ae/Ao :0.800 | SECTION  :NACA66
HUBRATIO  :0.180 | NO.OF BLADES: 5
Fig. 1 The geometry of propeller model
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Fig. 2 Schematic diagram of SPIV system
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Fig. 3 Contour plots of phase-averaged axial
velocity at ¢ = 0°
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(b) difference of axial turbulence intensity

Fig. 4 Difference between 2D PIV and SPIV results
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