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Abstract

This paper applies a finite volume method
to solve the three dimensional cavity flows
(SAR=3). Projects aim is to discuss the effect
of Reynolds number on the span-wise motion
of TGL vortices.
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Upon increasing the Reynolds number, the
flows in the cavity of interest were found to
comprise a transition from a strongly 2-D
character to a truly 3-D flow and,
subsequently, a bifurcation from a stationary
flow pa'tern to a periodically oscillatory state.
Finally, viscous traveling wave instability
further induced longitudinal vortices, which
are essantially identical to Taylor-Gortler
vortices.

The objective of this study was to extend
the understanding of the time evolution of a
re-circu atory flow pattern against Reynolds
numbers. The main goal was to distinguish
the crit.cal Reynolds number at which the
presence of a spanwise velocity makes the
flow rattern become three-dimensional.
Secondery, we intended to learn how and at
what Reynolds number the onset of
instability 1is generated. Based on the
Reynolcs numbers investigated, some
important findings are summarized in the
followir g paragraph.



Inside the lid-driven cavity, the corner
eddies adjacent to the bottom plane become
well established at Re = 50. The corner
eddies near the lid plane are hardly visible
until the Reynolds number reaches 100. It is
at this Reynolds number that the tube-type
zero spanwise velocity forms.

For Reynolds number larger than 300, the
surface separating the primary core and The
DSE/USE starts to detach from the upstream
sidewall (Fig. 2). In the course of flow
evolution, the fluid flow can reach its own
steady state in cases where Reynolds
numbers take on values which are smaller
than 1000 (Fig. 3).

Beyond this critical Reynolds number
(Re=1000), the flow field continuous to be
destabilized by increasing alignment between
the corner line of v = 0 and streamlines. This
destabilizing mechanism leads to a wavy
surface of the spanwise velocity contour v =
0 on the upstream side. As long as the
Reynolds number is less than 1200 (Fig. 4),
the sizes of both the USE and DSE remain
stable. At Re = 1250, the size of the USE
starts to show a wavy phenomenon (Fig. 5).
Upon increasing the Reynolds number to
1300, the TGL vortices burst in the already
unsteady flow system (Fig. 6 and 7).
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PQTK: lid plane 1
RSMN: floor of the cavity
PQSR: left end wall
KTMN: right end wall
PRNK: downstream side wall
QSMT: upstream side wall
Fig. 1 An illustration of the investigated rectangular cavity.
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Fig. 2 An illustration of DSE/USE detach fron the upstream sidewall.
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Fig. 3 An illustration of surfaces that separate the primiry core from the secondary eddies.
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Fig. 4 Eddy-size variations against span for Reynolcs numbers 100 < Re <1200.
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Fig. 5 Eddy sizes of USE start to show a wavy phenomenon at Reynolds number Re=1250.
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Fig. 6 The TGL vortices burst at Reynolds numter Re=1300 with two modes.
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Fig. 7 An illustration of time-vary TGL vortices at the x=0 525 plane for the case of Re=1300.



