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A new set of self-similar solutions of a compressible laminar boundary layer is used for air as perfect gas and where the viscosity is a power function of the temperature. Modified Levy-Mangler and Dorodnitsyn-Howarth transformations are presented to solve the flow in a thin laminar boundary layer with no external pressure gradients on a smooth flat plate. This results in an explicit relation between the stream function and the enthalpy fields described by a closed coupled system of nonlinear ordinary differential equations. In the present work boundary layer flows with external Mach numbers up to 15 are studied and the skin friction and heat transfer coefficients for a hot wall case are presented. The present solution methodology provides a straight forward way of comparing results using the viscosity-temperature linear relation, Sutherland’s law and the relation according to the kinetic theory. Also, the results may provide important data needed for the design of future hypersonic vehicles.
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