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Three-Dimensional Flow Characteristics of a Circular Impinging Jet
Normally Oriented to Crossflow

Sang Woo Lee and Chul Hee Jeong

Key Words : Impinging Jet(3 = A E), Crossflow(F-%), Blowing Ratio(¥A}&), Scarf Vortex(2
7} 9}5), Three-Dimensional Flow(32}¢! +%), Total Pressure Loss(%f 3 &4)

Abstract

Oil-film surface flow visualizations and three-dimensional flow measurements using a straight
five-hole probe have been conducted for a circular impinging jet which is normally oriented to the
crossflow in a channel. Throughout the experiments, the ratio of channel height to injection hole
diameter, H/D, is fixed to be 1.0, and blowing ratio is varied to be 1.0, 2.0, 3.0 and 4.0. From the
surface flow visualizations for both top wall(target plate) and bottom wall, impinging jet region on the
target plate can be clearly identified, and for the small value of H/D = 1.0, presence of the bottom
wall changes the near-hole flow structure, significantly. The three-dimensional flow measurements show
that in the downstream region of the injection hole, there exist a pair of counter-rotating vortices,
called “"scarf vortices", and the strength of the vortices strongly depends on the blowing ratio. In
addition, a new flow model in the flow symmetry plane has been proposed for H/D = 1.0.
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