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This talk is devoted to the study of equations describing the thermal diffusion process in a binary 
mixture via the Lie symmetry approach. Thermal diffusion is the component separation in non-
uniformly heated fluid. The mathematical model of the process is described by Navier-Stokes 
equations and mass and heat transport equations. 

The group classification problem for thermal diffusion equations is solved in correspondence 
with five arbitrary functions concerning the physical properties of the mixture. Some invariant 
solutions of the governing equations are constructed and applied to describe the thermal diffusion 
convection in the simple physical applications. 

Special attention is paid to the thermal diffusion equations without convection. We take into 
account the thermal diffusion conductivity as well as simple thermal diffusion. The symmetries of 
these equations are found based on the forms of the transport coefficients. Some theorems concerning 
the general symmetry properties of such equations are proven. 
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