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Summary

In this paper, the authors investigate viscous effects on the characteristics of two-dimen-

sional hydrofoils.

The pressure distribution on a foil section in non-cavitating flow should be considered

before its cavitation characteristics study.

Theoretical results which neglect viscous effects

do not always agree with experimental ones, especially at a high angle of attack or at thin

hydrofoils.
an important roll on the cavitation inception.

Moreover, recently Arakeri et al. reported that laminar separation bubble played

From these considerations, it is very important to study on the viscous effects of the foil

sections—especially on the mechanism of separation bubble.
One is called “short bubble” which can reattach to hydrofoil surface (non-
The other is called “long-bubble” which can’t reattach to the foil (burst type).

into two types.
burst type).

Separation bubble is classified

The authors investigated their nature and mechanism in detail, and verified the effects of
separation bubbles on the hydrofoil characteristics. An empirical classification method of the
separation was proposed, which can be used to evaluate the viscous effect of any hydrofoil

sections.
sections.
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Then, experiments were performed to support this empirical method on 5 hydrofoil
A good agreement between empirical method and experiments was obtained.
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Fig. 2.1 Flow behavior of laminar separation
bubble (from ref. (6))
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Fig. 3.1 Gault’s correlation for stalling
characteristics (from ref. (3))
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(1) Trailing-edge stall type---NACA 66,-018

(2) Leading-edge stall type---NACA 63-009

(3) Thin aerofoil stall type---Double Wedge
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Fig. 4.1 Measured pressure distribution for various types of stall (from. ref (4))
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Fig. 5.1 Schematic diagram of L.D. V.
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Fig. 5.2 Comparison of pressure distribu-
tion among 6-types foil sections
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Table 5.1 Principal items of L.D. V.

1. Laser 15mV He-Ne Laser
Lens focus | Velocity range
2. Measurement 100 mam 0~70m/s
range 200 mm 0~150 m/s
600 mm 0~350 m/s
3. Photo multi- aparture 250 ug
plier frequency response 100MHz
4. Maker KANOMAX
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Fig. 5.4 TFlow observation by oil film method
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