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The present work uses asymptotic and Heuristic arguments to develop a theory for the description of turbulent boundary layer flows over surfaces with a step change in roughness and in temperature.  Based on the concept of the displacement in origin, the theory proposes a new expression for the near wall logarithmic temperature profile, which is then used as a boundary condition for a k-( modeling of the external flow. The results are tested for a sea breeze that advances over dry land. Simulations of velocity and temperature profiles, and of skin-friction and of Stanton number profiles are presented.
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