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Fig.2 Flow patterns for dierentRaatL = 1 for insulating sidewalls.

left: contours of vertical velocity in th& = 0.5 plane. Solid lines denote
a positive value and dotted lines denote a negative value. right:
isothermal surfaces @ = 0.3 (blue), 0.5 (green) and 0.7 (red)

(similarly hereinafter)
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Fig.2 Flow patterns for dierentRaatL = 1 for insulating sidewalls.

left: contours of vertical velocity in th& = 0.5 plane. Solid lines denote

a positive value and dotted lines denote a negative value. right:
isothermal surfaces @ = 0.3 (blue), 0.5 (green) and 0.7 (red)
(similarly hereinafter) (continued)
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NUMERICAL INVESTIGATION ON FLOW STABILITY OF RAYLEIGH-B ENARD

CONVECTION OF COLD WATER IN A RECTANGULAR CAVITY COOLED AND

HEATED SYMMETRICALLY RELATIVE TO THE TEMPERATURE OF DENSITY
MAXIMUM b

Hu Yupeng? Li Yourong'
*(Institute of systems Engineeringhina Academy of Engineering Physicslianyang621900 Ching)
f(College of Power EngineeringChongging University Chongging400044 Ching)

Abstract In order to understand the special phenomena and laws of Rayleigh-Bénard convection of fluids with density
extremum, a series of three-dimensional numerical simulations on Rayleigh-Bénard convection of cold water in a rect-
angular cavity when its horizontal walls were cooled and heated symmetrically relative to the temperature of the density
extremum by using finite volume method is carried out. Flow structures and their bifurcation series are obtained, and
the dfects of the density extremum character, the Rayleigh number, the thermal boundary condition and the aspect ratit
on Rayleigh-Bénard convection are discussed. The results demonstrate that the system of Rayleigh-Bénard convectic
of cold water with density extremum is much more stable than that of common fluid, and the flow structures and their
bifurcation series are much more complex. Multiple flow patterns can coexist at a constant Rayleigh number and hystere
sis phenomenon is observed in the flow evolution. The system loses its stability more easily and the heat transfer ability
enhances with the increase of the aspect ratio. The system for conducting sidewalls is much more stable than that fc
insulating sidewalls and the heat transfer ability weakens. Furthermore, heat transfer correlations are proposed accordir
to the multiple linear regression.

Key words density extremum, Rayleigh-Bénard convection, flow Patterns, bifurcation character, heat transfer
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