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A study on unsteady vortical structures and 
substantial drag reduction
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Abstract

The.aerodynamic.drag.has.the.unsteady.fluctuations.in.time.line.due.to.the.various.sizes.of.vortices.

which.are.appearing,.growing,.separating.and.vanishing.around.a.vehicle.. In. this.paper,.we.analyze.

the.unsteady.flow.using.Large.Eddy.Simulation. (LES),.and.we.clarify.the.fluctuating.flow.structure.

around.a.vehicle.with.the.new.reduction.method.of.aerodynamic.drag..From.the.analyses.of.vehicle.

model.with.wheel,.it.is.clarified.that.(1).the.vortex.ring.behind.the.vehicle.is.periodically.appearing.as.

well.as.in.case.of..vehicle.model.without.wheel,.and.(2).the.wake.of.front.wheel.interferes.with.rear.

wheels.and.forms.large.separation,.which.causes.the.aerodynamic.drag.fluctuations.with.increasing.the.

mean.aerodynamic.drag..And,. it. is.clarified.that. the.following.are.effective.as.method.of.controlling.

the.fluctuations.for.aerodynamic.drag.reduction:. (1). increasing.the.distance.between.the.vehicle.and.

vortex.ring.by.uniformly.controlling.the.boundary. layer.thickness.of.the.rear.end.of.the.vehicle,. (2).

suppressing.the.interference.with.flow.structure.around.front.and.rear.wheels..
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