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ABSTRACT

The logarithmic law of the wall and the Reynolds analogy together
give rise to the logarithmic scaling of the mean temperature. This
scaling loses its predictive power in high-speed boundary-layer flows
because of varying fluid density and, more importantly, aerodynamic
heating, a term that has no counterpart in the momentum equation.
This talk will first discuss how one may account for aerodynamic
heating in a temperature transformation. The method is modular.
That is, it may be incorporated into any existing transformation.
Furthermore, it provides a unified description of isothermal and
adiabatic walls---describing the behavior of the mean temperature
in the latter has been a long-standing challenge. After establishing

a temperature transformation, this talk will discuss its application in
near-wall turbulence modeling. A new turbulent Prandtl number is
derived and tested in wall-modeled large-eddy simulations. We show
that the present formulation gives more accurate predictions for the
mean temperature.
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