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Fig. 1 The model for the inclined layer convection
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Fig. 2 Convective patterns for Ra, = 9 and 0 = 23°
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Abstract: Through numerical simulation of the basic equations for 2D fluid mechanics, the
convection patterns and the critical conditions for pattern transition in an inclined rectangular
cavity with Prandtl number Pr = 6.99 were studied. According to the variations of inclination an-
gle 0 and relative Rayleigh number Ra, , the convection patterns in the inclined layer can be di-
vided into the convection single-roll pattern, the multi-roll pattern filling the cavity and the
multi-roll pattern in the transitional stage. With constant inclination angle 6, the system trans-
forms from the multi-roll pattern filling the cavity to the single-roll pattern with the decrease of
relative Rayleigh number Ra, , where the convection amplitude and Nusselt number Nu increase
with Ra, . For Ra, = 9, the system transforms from the multi-roll pattern filling the cavity to the
single-roll pattern with the increase of inclination angle 6, where the convection amplitude de-
creases with #, and the Nusselt number increases with 6. The simulation results of the transition
from multi-roll to single-roll patterns in plane 6 -Ra, show that, for Re, = 2, the multi-roll pat-
ternis not found in the cavity. For Ra, = 2.5 or so, the transition from the multi-roll pattern to
the single-roll pattern appears in the cavity. The critical 6, value for the transition from the
multi-roll to the single-roll patterns increases with the decrease of Ra, for §, < 10. The 6, value
increases with Ra, for 6, > 10, where 6, increases rapidly with Re_for Ra, < 5, and increases

slowly with Ra, for Ra, > 5. The relation between 6, and Ra , is similar to Ra, .

Key words: inclined layer; convection pattern; Rayleigh number; critical inclination angle;
streamline
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