


























































































































































































































































































































































































































cross-vortex plane
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Figure 2. Instantaneous flow induced by a vortex near a wall in a frame of reference
moving with the vortex core and in the cross-vortex plane: (a) instantaneous
streamline patterns (... possible spiral motion), (b) flow speed, pressure, and
pressure gradient induced near the surface, (c) the cross-vortex plane.
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(a) The evolution of recirculation

near the surface
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(c) Focussing and compression; solid lines denote the
equi-vorticity contours in the surface layer; arrows
indicate compression of the erupting spike

Figure 3. Schematic diagram of the stages in the separation of a
two-dimensional surface layer (not to scale).
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Ficure 4. Temporal development of the displacement thickness; plotted curves
are at ¢ = 0.25 (0.10) 0.95 and ¢, = 0.989.
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Frovre 5. Schematic of boundary-layer structure near a point of eruption. {a) Structure near

z, (not to scale); (b) a typical velocity profile near z = z, {for a stationary wall),
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Ficure 6. Evolution of the constant-vorticity contours. (a) ¢ = 0.45; (b) { = 0.75; (c) ¢t = 0.95
o . - Y. y = U.10, {C = U,J0.
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lateral motion of
streamwise vortices

streamwise vortices

cylinder

voriex-induced surface eruptions

(b)

A temporal sequence of end-view photographs illustrating
streamwise necklace vortex legs and associated surface eruptions

Figure 5. End-view of necklace vortex legs and induced surface eruptions.
Visualization using hydrogen bubbles and light-sheet illumination.
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hairpin streamwise
vortex vortex

a) End-view, light-sheet photograph showing the breakdbwn of an eruptive
spire (low-speed ridge) induced by a streamwise necklace vortex leg.

train of asymmetric

hairpin vortices
N

streamwise
necklace
cylinder vortex legs

breakdown

low-speed,
eruptive ridge

b) Schematic illustrating the general breakdown
process for the low-speed, eruptive ridge.

Figure 20. Characteristics of the breakdown of the eruptive spires induced by
streamwise necklace vortex legs.
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Head Subsidiary
Vortex

/

(a) (b) (c)

Figure 6. Evolution of a symmetric hairpin vortex in a shear flow.
(a) initial distortion, (b) development of vortex legs and head,
(c) evolution of subsidiary vortices and penetration toward the
surface.
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