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Abstract : In the present study, buoyant force and its stabilizing effects in an electrostatic field were examined sys-
tematically in order to reduce the effect of natural convection with thermal stratification in a horizontal fluid-saturated
porous layer. The correlation of ionic mass transport induced by double-diffusive convection in a horizontal porous
layer has been derived theoretically. And the theoretical model was examined by electrochemical experiments. The
theoretical correlation for mass transport which is satisfying Forchheimer's flow equation and based on the micro-
turbulence model is derived as a function of soltual Darcy-Rayleigh number, thermal Darcy-Rayleigh number and
Lewis number. In the experiment, the mass transport of copper ions in CuSOs-H,SO, solution is measured by elec-
trochemical technique. By assembling theoretical correlation and experimental results, the mass transport correlation
induced by double-diffusive convection is proposed as
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The present correlation looks fairly reasonable with comparing experimental results, and very promising for the appli-
cations of its prototype into various systems involving heat transfer as well as mass transfer, in order to control
the effects of natural convection effectively.
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Fig. 1. Schematic diagram of a porous layer saturated with CuSO,-
H,S0, solution.
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Fig. 2. Experimental setup for electric circuit.
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Le Lewis number, D/o

P  Pressure, [dyne/cm?

Rap Thermal Darcy-Rayleigh number, KgBATL/(av)
Rsp Solutal Darcy-Rayleigh number, KgBACL/(Dv)
Sc, Porous Schmidt number, vL/(bKD)

Sh  Sherwood number, k.L/D
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x,y,z Cartesian coordinates, [cm]

Greek Letters
Thermal diffusivity, [cm%sec]
Solutal expansion coefficient, [l/mole]
Thermal expansion coefficeint, [1/K]
Porosity
Kolmogrov length scale [cm] *
Talyor length scale [cm]
Kinematic viscosity, [cm?/s]
Density, [g/cm®]
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