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Numerical Study of Double Diffusive Convection of a Stratified Fluid in
an Annulus Due to Lateral Heating

Shin-Hyung Kang, Chang-Duk Jeon and Jinho Lee
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A 23}), Lateral Heating (%= 7}), Multi-Layer Flow Structure (&3 T2),
Effective Rayleigh Number (+4& Ra,4)

Abstract

Finite-difference analysis was conducted to study the natural convection of a stably stratified
salt-water solution in an annulus due to lateral heating. The main purpose of this study is to
examine in detail the multi-layered flow structure. Calculation was thus made for Ra,=2x10° and
6.5x 10°. Formation of layered flow structure, merging process of layers, the corresponding
temperature and concentration distributions, Nusselt number variations with time are examined.
Numerical results show that in each layer, the temperature profile looks ‘S’-shaped and the
concentration profile is uniform due to the convective mixing. The formation of the roll and the
layer is governed by natural convection due to the temperature gradient and the merging process
of the layer by diffusion of the concentration.
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Fig. 3 Evolution of isotherms with time; Ra,=2.0x
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