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Numerical Study on the Flow Transition in Laminar

Natural Convection Flow in a Square Cavity
Huang Jianchun Li Guangzheng Jiang Lixin
Abstract. The numerical simulations have been undertaken for the benchmark problem of laminar natural
convection flow and heat transfer in an enclosed square cavity- The SIMPLE arithmetic and power format
are used to solve the conservation equations for laminar flow for a series of Rayleigh numbers reaching values
up to 1X 10°. Some comparisons between the computational data and previous data and the correlations and
further analyses are made- Based on the computational results, a new law of laminar natural convection flow
and heat transfer is summarized on the basis of previous scholar 's works- The flow transition is accurately
proposed between the laminar flow predominated by the heat conduct and the laminar flow cooperated by
the convection and the heat conduct- The average Nu correlations are made for representing the computa-
tional data and they are more precise than the previous correlations-
Key words . natural convection and heat transfer in an enclosure; laminar flow transition: numerical simula-
tion
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