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Flow Characteristics of a Cross Jet Issued in the Fully Developed Pipe Flow
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Abstract

In the fully developed pipe flow, when jet is injected in cross to the flow there are complex
transition flows caused by interaction of the cross flow and jet. These interactions are studied by
means of the flow visualization methods and frequency analysis using a hot-wire anemometer.
The velocity range of cross flow of the pipe is 0.3 m/s~1.2 m/s and the corresponding
Reynolds number, R,, based on the pipe diameter is 2.25x 10°~9.02 X 10°. The velocity ratio (R),
jet veiocity/cross flow velocity, is chosen from 2 to 10.A circular cylinder is placed in the pipe
instead of jet to observe the vortex shedding from the solid body. To compare the jet and circular
cylinder flow, the vortical structure is analyzed in both cases and the structure of vortices and the
origin of its formation are investigated, especially. The vortex shedding of the dominant coherent
structure is compared between the jet flow and the circular cylinder flow. In the case of the jet
flow, the Strouhal numbers are different depending on the existence of the upright vortex as well
as the velocity ratio (R).
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