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Abstract

Two different strategies, one based on a new innovative elliptic design and the other based on a classic non-axisymetric or rectangular cross-section, are explored numerically. Both configurations utilize the same dual-compression strategy – the first in the pitch plane, followed by the second in the yaw plane and the compression ratio is maintained at similar values.   Particular emphasis is placed on understanding the fully three-dimensional viscous/inviscid interaction phenomena encountered, and their impact on distortion is analyzed.   Comparisons are made with respect to phenomenological models to performance on this radical inlet design to the rectangular inlet geometry.  Both configurations are followed by an analogous combustor containing a commonly used trap vortex system or cavity.  The chosen flight trajectory is taken at Mach 7 and a dynamic pressure of 1500 psf (71.82 kPa).

The elliptic cross-section inlet, denoted “Jaws” because of its shape, is designed using compression theory to provide planar shocks emanating from the leading edges. Advantages over the square-duct or traditional design include an absence of shock-on-cowl-lip interactions – which can lead to catastrophic failure of the cowl-lip – and potentially lower losses through viscous-inviscid interactions.  Considerable drag reduction and higher combustion efficiency was found in Jaws compared to its rectangular counterpart.

