14 EIEEREE N R L
B09-3

AN 2T 1 ERWEEREIC L S HEEEROFE
Variational approach to turbulent swirling flows, with the aid of helicity
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A mechanism of sustaining projecting velocity structures is sought in turbulent swirling lows, with the aid of
a variational method. The turbulent-energy production rate, which expresses the energy-cascade rate from large
- to small-scale components of motion, is a primary cause of the disappearance of such structures. The helicity
arising from a swirling motion is identified with an effect hampering the energy cascade. The variational
principle is applied under the condition that the production rate of turbulent energy is minimum with the
constancy of helicity. The resulting state is expressed by the mean vorticity proportional to its curl. Two flow
phenomena are examined on the basis of this vorticity equation; one is the retardation or reversal of the
centerling axial velocity of a swirling pipe flow, and the other is the acceleration of the centerline axial
velocity of a rotating-pipe flow. The difference between these two mechanisms is related to the centerline axial

component of the vorticity.
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