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Experimental analysis of transfer rate of solute through
the double-diffusive interface
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Abstract

Double-diffusive convection in a solutially stratified fluid of two-layer destabilized by
lateral heating and cooling was studied experimentally. Visualizations of temperature and
flow fields using encapsulated liquid crystals, polystyrene particles and dye were performed
to observe the flow structure near the boundary of the two layers and to investigate the
transport mechanism of solute. Local concentrations were also measured at the center of
each layers to calculate the transfer rate of solute from the lower layer tothe upper one.
The transfer rate of solute was found to be proportional to the thermal Rayleigh number.
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1 0.8 7.5 122 3.13 2.57 4.029 275
2 1.2 7.5 1.22 6.27 3.86 5.023 410
3 1.6 7.5 1.22 6.27 5.15 5.656 545
4 0.8 10.0 1.62 3.13 1.93 7.125 180
5 1.2 10.0 1.62 4.70 2.90 7.188 275
6 1.6 10.0 1.62 6.27 3.86 7.736 355
7 0.8 15.0 2.43 3.13 1.29 9.359 97

8 1.2 15.0 2.43 4.70 1.93 9.305 165
9 1.6 15.0 2.43 6.27 2.57 10.507 202
10 0.8 20.0 3.24 3.13 0.97 - 63

11 1.2 20.0 3.24 4.70 3.86 14.677 119
12 1.6 20.0 3.24 6.27 1.93 16.199 148
13 2.0 20.0 3.24 7.83 2.41 16.520 184

B = 4.018 x 107 [1/°C], B. = 9.698 x 1073 [1/wt %] , v = 9.713 x 10~7 [m?/s], @ = 1.455 x 10~7 [m?] ,
Pr =6.67, Le = 182
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