Introduction

In the field of fluid flow research, the lid-driven cavity (LDC) is frequently used as
a benchmark problem to test the numerical accuracy of a flow simulation. The
LDC flow problem is popular due to the small domain size, simplicity of geometry
for numerical formulation and it can be solved for large range of Reynolds num-
ber. The flow inside the cavity is not simple as its geometry, it offers many com-
plexities like recirculation, turbulence, complex phenomena of vortex dynamics,
hydrodynamic instability, impingement, flow separation, attachment with walls
(moving and stationary both), fluid trapping inside the recirculation region, flow
bifurcation and many other fluid flow phenomena. Beside of the fundamen-
tal interest the study of lid-driven cavity has many practical importance such
as the flow in gate slots of water-reservoir dam-gates depends on the slot ge-
ometry (Vischer and Hager, 1998), short-dwell coating (Triantafillopoulos and
Aidun, 1990; Aidun and Triantafillopoulos, 1997), continuous drying (Alleborn
et al., 1999), transport processes in lakes can be studied by heating side wall of
cavity (Stefanovic and Stefan, 2000) and development of industrial applications
(Aidun et al., 1991; Zumbrunnen et al., 1996). The above reasons make the study
of lid-driven cavity important for the fluid flow research.

The study of three-dimensional incompressible turbulent flow field inside the
cubic cavities at Re = 12000 have been considered in the present work. The three
configurations of cubic cavity have been considered for study, those are; The cav-
ity flow driven by single lid; The cavity flow driven by two parallel lids moving in
opposite directions; The Cavity flow driven by two parallel lids moving in same
direction. The properties of flow field such as averaged velocity field, second-
order turbulent statistics, turbulent production and dissipation, zone of inhomo-
geneous turbulence, shearing and swirling structures of flow, coherent structures

of flow, time history and power spectra of various fluctuations (at the location of
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maximum turbulence) have been studied. More specifically, following are the
objectives of this work:

1. To develop the finite difference code for large eddy simulation with dynamic
Smagorinsky model of incompressible turbulent flow on staggered grid ar-
rangement.

2. To validate the developed code and the study of cubic cavity flow driven by
single lid at Re = 12000.

3. To the study of cubic cavity flow driven by two parallel lids moving in oppo-
site directions at Re = 12000.

4. To the study of cubic cavity flow driven by two parallel lids moving in same
direction at Re = 12000.
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