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Investigation of Spike Length on Wave Drag Reduction of Standard Model
in Hypersonic Flow
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Abstract

Aerodynamic heating and drag reduction in hypersonic flying is one of the most important challenges in this
speed range. In decades, the use of the spike method has been considered by the experts as an appropriate
tool for aerodynamic drag reduction and a lot of research is done to optimize the geometry, dimensions and
type of spike aerodisk. In this study, the effect of spike length on the wave drag reduction of a standard nose,
HBI, in hypersonic flow regime was evaluated using two methods of numerical simulation and experimental
test of hypersonic wind tunnel in Mach number 6.4. For this purpose, the amount of drag force applied to the
model was investigated in four types of spikes with length to diameter ratios of 0.5, 1.0, 1.5 and 2.0. The
results indicate that the numerical solution has a significant adaptation with experimental results and,
according to expectations, Spike has a considerable effect on the nose hypersonic drag reduction. It was also
observed that the increase in spike length caused a further decrease in the nose wave drag and the length to
diameter ratio of 2 with the drag reduction of 43% has shown the best performance.

Keywords: HB1 Nose; Spike; Drag Reduction; Hypersonic; Aerodisk.
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