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Stereoscopic PIV Measurements
on Turbulent Flows in a Waterjet Intake Duct

Seong Hun Kwon, Sang Youl Yoon, Ho Hwan Chun and Kyung Chun Kim
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Abstract

Stereoscopic PIV measurements were made in the wind tunnel with the actual size waterjet model.
The main wind tunnel provides the vehicle velocity while the secondary wind tunnel adjusts the jet
issuing velocity. Experiments were performed at the range of jet to vehicle velocity ratio (JVR), 3.75
to 8.0 and the Reynolds number of 220,000 based on the jet velocity and the hydraulic diameter of
the waterjet intake duct. Wall pressure distributions were measured for various JVRs. Three
dimensional velocity fields were obtained at the inlet and outlet of the intake duct. It is found that
severe acceleration is occurred at the lip region while deceleration is noticeable at the ramp side. The
detailed three dimensional velocity fields can be used as the accurate velocity input for the CFD
simulation, It is interesting to note that there are many different types of vortices in the instantaneous
velocity field. It can be considered that those vortices are generated by the comer of rectangular
section of the intake and Gortler vortices due to the curved wall. However, typical secondary flow
with a pair of counter rotating vortex pair is clearly seen in the ensemble averaged velocity field.
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