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Fig.1 Streamlines (left) and temperature contours (right) of bifurcation solution
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MECHANISM OF BIFURCATION FOR THERMAL
CONVECTION IN FLOW CF POROUS MEDIA
AND NUMEZRICAL SIMULATION

Zhang Hanxin
(China Aerodynamics Research and Development Center,
P.O. Bozx 211, Mianyang, Sichuan 621000, China )

Abstract The mechanism of bifurcations for the thermal convection flow of porous
media is studied by analytical method. It is pointed out that the Rayleigh number Ra in the
nonlinear flow equations is an important parameter to determine the flow characteristics.
If Ra is less than the critical Rayleigh number Ra., the fluid in the porous medium is in
static state, which is stable. If Ra > Ra., the solution of the flow equations in the porous
media will bifurcate. There are a lot of critical Rayleigh numbers, and we can write them
as Ra.; < Racs < Racz < Ragy--+. When Ra.; < Ra < Ragy, the bifurcation solutions
developed from the static solution are the flow pattern with one convectional circulation. If
Ra.y < Ra < Racsz and Ra.z < Ra < Ra.4, the bifurcation solutions evolve into the flow

pattern with two and three circulations in turn.

Key words bifurcation theory, thermal convection, flow in porous media, numerical

simulation



