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CHARACTERISTICS OF RESIDUAL CURRENTS PRODUCED BY A SPECIFIC PIPE
WITH DIRECTIONAL RESISTANCE PROPERTIES IN OSCILATORY FLOW FIELDS
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Characteristics of residual currents caused by a specific pipe which is called “One-Way Pipe” were
investigated in oscillatory flow fields. A new type of “One-Way Pipe” which can be simply formed by
attaching flanges on a straight pipe has asymmetric characteristics. According to the experimental and
simulation results, this type of pipe is very effective in generating residual currents in the oscillatory flow fields.
The ratio of the width of flow area, Ly, to the pipe diameter, D, can be used as a criterion to choose the
effective pipe shape. This study indicates that the asymmetrical pipe with combination of inward and outward
oblique flanges (Type-5) provides the largest magnitude of residual currents in a wide flow area (Ly/D > 6).
However, the asymmetrical pipe with outside vertical flanges (Type-1) gives the largest magnitude of residual
currents in the narrow flow area (Ly/D < 6).

Key Words : Asymmetrical pipe, flange, oscillatory flow field, residual current
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