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Numerical Study of Natural Convection in an
Open- Ended Cavity Filled with Porous Media

Abstract

The buoyancy—driven convection in an open-ended cavity with an obstructing
medium such as a porous material is analyzed in this work. The effect of
increasing Rayleigh number on flow field and temperature also the importance of
the external corners in vorticity generation and flow instability is discussed. The
periodic behavior in the variation of the Nusselt Number with time is studied.
The effects of important variables, such as the aspect Ratio, the temperature
difference, and Rayleigh number on the flow field and the cavity Nusselt number
are investigated.

The numerical results show the influence of external corners in an open-ended
cavity as vorticity generation and flow instabilities near the corners. The
transient results show the thermal instabilities in the flow field also the vorticity
is fed into the upper plane of the domain, the unsteadiness appears for (Ra > 250)
as vorticity generation which has direct influence on heat transfer in the cavity.
The result shows that decreasing the aspect ratio (A) stabilize the flow field while
increasing the temperature of the upper surface (6,) enhance the heat transfer in
the cavity spatially from the upper surface.
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