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23.9 2.150 05 5.017 33
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Multi-Roll Type Convection Patterns
in Cavities Heated Laterally
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Abstract: The numerical simulation was carried out based on the hydrodynamic equations, and
the convection patterns in cavities with large aspect ratios heated laterally at inclined angle 6§ =
90° were studied. For the fluid with Prandtl number Pr = 6.99 in the range of reduced Rayleigh
number 2< Ra, < 25, a single-roll type convection pattern occurs in the cavity. For the fluid
with Pr = 0.027 2 and Ra, =13.9, with the development of calculation time, the convection pat-
tern in the cavity transforms from the original single-roll type to the multi-roll type, which is a
new type of convection pattern pertinent to large-aspect-ratio cavities heated laterally. The cal-
culation results for different Ra, values show that, Ra has a significant effect on the formation of
convection patterns. A single-roll type convection pattern occurs for Ra, <4.4; for Ra, =8.9~11.1,
the system is in a transitional state; and a multi-roll type convection pattern appears for Ra, =
13.9. The maximum convection amplitude and Nusselt number Nu increase with Ra, . The com-
parison with the convection pattern for Pr = 6.99 shows that the formation of the convection

pattern depends on Pr.

Key words: single-roll type; multi-roll type; convection pattern; cavity heated laterally
Foundation item: The National Natural Science Foundation of China(10872164)



