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Abstract

The flow around a two—dimensional foil section is measured by a LDV (Laser Doppler Velocimetry)
system which is capable of measuring the datailed flow field without interfering the original flow field.
A 2—color 3—beam LDV system, which is capable of measuring 2 velocity components simultaneously

and uses 2W Ar—lon laser source, is used to measure the flow field around an NACAQ012 foil section.
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The measured flow velocities are analysed in order to study the boundary layer characteristics, flow

separation and the detail structure of the flow near the trailing edge of the foil. The boundary layer

characteristics are compared with the results by the head’s momentum integral method. For the case of

small angle of attack at relatively higher Reynolds number, both results show good agreements.

The measured data of the velocity field around an NACAQ012 foil section would be valuable data to

validate the CFD (Computational Fluid Dynamic) calculation results. The developed experimental tech-

nique to evaluate the characteristics of two—dimensional foil sections is essential tool to develope new

blade sections which have good lift characteristics and better cavitation performances.

Nomenclature

Symbol Definition
p) Fluid density
v Dynamic viscosity
C Chord length of hydrofoil
P Surface pressure of hydrofoil
U. Velocity outside boundary layer in the y—derection
C Friction coefficient
P. Pressure outside boundary layer in the y —direction
U Uniform velocity at upstream infinity
P. Pressure at upstream infinity
b Boundary layer
o* Displacement thickness
7 Momentum thickness
R, Reynolds number(R, = U. C/v)
H Shape factor(H = § */6)
Hi 2nd shape factor
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