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Visualization of Separated Flows over the Circular Cylinder
at High Reynolds Numbers

Mamoru SATO® !, Hiroshi KANDAP !, Hisashi SUENAGAP" 2,
Norikazu SUDANI" ! and Masashi SHIGEMI" !

ABSTRACT

U Flow visualization tests have been conducted in the NAL Two-Dimensional Transonic
Wind Tunnel to investigate the boundary layer separation over circular-cylinder models at
Reynolds number range of 5x 10°to 30 x 10° and a Mach number of around 0.5. The
laminar separation bubbles are observed on the surface around the critical Reynolds num-
ber and the cell-like structures are seen along the span. As Reynolds number increases, the
laminar bubbles disappear and the flow field becomes more complicated. The ratio of the
average cell length to the cylinder diameter is about 0.3 to 1.3 at Reynolds number of 20x

10°. Results of the visualization tests show that the separated flow is three-dimensional.
We have established the liquid crystal technique to visualize boundary layer flows in the

blow down wind tunnel.

Key words: flow visualization, circular-cylinder, three-dimensional separation, bound-

ary layer, two-dimensional wind tunnel
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