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Additive Drag Computation of Supersonic Inlet by Numerical

Analysis on Inviscid Flow
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ABSTRACT

A technique for calculating the additive drag of the inlet in supersonic flow was studied
using commercial CFD software, STAR-CCM+, which provides a efficient way of 3
dimensional flow analysis with polyhedron-shaped grid system. Three configurations were
chosen and applied to the calculation with various flow conditions of two different free
stream Mach No. and some mass flow ratios. Comparisons with results from wind tunnel
test gave good agreements. Though computation were carried out with the inviscid and
compressible flow around the supersonic inlet for the supercritical condition, ignoring the
viscous effects is concluded to give little effects on the accuracy of the additive drag
calculation and to make the calculation more efficient owing to less effort and time
consumed for grid system build-up and for iteration because of less grid number and
simpler boundary condition.
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Fig. 2. Inlet Model Configuration

Table 1. Descriptions on Models

Model name L1 L2 L3

Cone half-angle [°] 20 20 20

Z [in] 563 847 1047
Supercritical
mass—flow ratio 1.0 075 051
at M,=1.8
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Fig. 3. Polyhedron Grid around Inlet Model
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