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Effect of the centrifugal force on laminar-turbulent transition on a rotating
cone
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Laminar-turbulent transition in the boundary layer on a rotating cone in
axial flow is investigated through flow visualization and evaluation of Goertler-number scaling,
which is known as a measure representing the centrifugal force. The visualizations show that flow
structures develop along the generating line, collapse and lead to transition. In the axial flow,
the transition location is determined by Reynolds number based on the local wall velocity and radius

that depends on the axial velocity normalized by the rotational rate and Kinematic viscosity. In
still fluid, however, transition Reynolds number on the cone rotating is not determined uniquely. On
the other hand, Goertler number dominates transition for a wide range of axial flow and half-cone
angle, assuming the laminar similarity solution. This indicates that the centrifugal effects play an
important role in the boundary-layer transition on rotating cones.
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Fig. 3 Top view of the experimental setup
with the rotating cone in still water.
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estimated transition location.
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Fig. 7 The boundary-layer transition on rotating cones with a half-apex angle of i =
152, 30, and 50° in two different parameter spaces: (a) axial Reynolds number and
rotational speed ratio (Re; — S), and (b,c) Gortler number and rotational speed ratio
G - 9).
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