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Abstract

In hypersonic wind tunnel, sting support is usually used for the special test of dynamic stability
parameters. A Computational Fluid Dynamics analysis of the dynamics of airbreathing hypersonic
airframe/propulsion integrative vehicle at supersonic flight conditions is performed using 3D un-
steady Navier Stokes equations. The 2-order Roe scheme and the dual-time-step method based on
LU-SGS are respectively applied to discrete of the spatial and time derivative of the unsteady flow.
Based on the unsteady Etkin pneumatics model, this analysis uses dynamic force-harmonic simu-
lations to develop direct-dynamic stability derivatives, as well as cross and cross-coupling deriva-
tives. Numerical simulation of 7° blunt cone model was carried out by three different sting sup-
ports. On the basis of standard model verification, the influence of sting interference on dynamic
derivatives was analyzed, so as to get the dynamic derivative variations brought by the sting in-
terference.
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Figure 1. Blunt cone dimensions and centroid position
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Figure 2. Two forms of support for the blunt cone
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Figure 3. Comparison of moment coefficients of two support forms
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Table 2. Comparison between the real shape and the experi-mental shape
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Figure 7. Schlieren photograph of inlet symmetry plane
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Figure 8. Pitch moment coefficient and inlet performance parameters loop
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