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EXPERIMENT STUDY ON SURFACE FLOW VISUALIZATION OF A 6:1
PROLATE SPHEROID AT HIGH REYNOLDS NUMBER AND AN
INTERMEDIATE-HIGH ANGLE OF ATTACK

H. C. Kao* C.Y. Yang* C. L. Chiu* Y. H. Lee*,** Y. C. Chow*,**

*Department of Systems Engineering and Naval Architecture, National Taiwan Ocean University
** Shih Yen-Ping Center for Underwater Technology, National Taiwan Ocean University

Keywords: Large Cavitation Tunnel, high Reynolds number, intermediate-high angle of attack, surface flow visuali-
zation, Multi-Color Ink Tracing Method, turbulence stimulator, 6:1 prolate spheroid, flow separation

ABSTRACT

Taiwan is currently actively promoting the domestic production of submarines, and the establishment of relevant experi-
mental measurement technology is extremely important. This study is conducted at the Large Cavitation Tunnel (LCT) of Shih
Yen-Ping Center for Underwater Technology (SYPCUT) of National Taiwan Ocean University (NTOU). We experimentally
study the flow over a 6:1 prolate spheroid at two high Reynolds numbers (Re; =1.16x107 & 4.88x10°) with an intermediate-
high angle of attack (12°). Surface flow visualization technology such as Multi-Color Ink Tracing Method (MCITM) is utilized to
investigate the effects of three conditions of turbulence stimulator, i.e. (1) no-trip, (2) sandpaper, and (3) wire, on the surface flow
fields of a 6:1 prolate spheroid representing the geometry of the submarine hull. The experimental results under all experimental
conditions show that a distinct closed-separation region at the leeward side of the prolate spheroid stern, and two open-separation
lines formed at upstream leeward positions of both port and starboard sides.
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