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Some new methods for hypersonic-wind-tunnel test data analysis and correlation

Luo Changtong, Zonglin Jiang, Hu Zongmin
( Instiute of Mechanics. Chinese Academy of Sciences . Beypng 100190, Chma )
Abstract: Data analysis and correlation is a crucial step after numerious wind tunnel experiments. The resuits can support hypersonic
vehicle design and optimization. The goal of data analysis and correlation is to predict aecrodynamic / thermal performance under
some flight conditions. To this end. it extracts valuable information from the data and tries to find some potential physics laws. In this
paper. we propose five methods for data analysis and data correlation: 1) Respond surface alignment. suitable for the comparison of
different wind tunnel experimental data analysis: 2) Correlation matrix diagram method. applicable to the component correlation
analvsis of experimental data: 3) Sub-space analysis. applicable to the single / multi-variable analysis of experimental data: 4)
Tradeoff analysis method. suitable for the correlation analysis of experimental data: 5) Model residual method for the experimental
data outlier detection. The above methods are applied to a real-world probiem. data analysis and correlation of a space plane

experiments. The preliminary results show that proposed methods help to extract the desired information and predict flight behaviour.

Key words: Data analysis: data correlation: multivariate analysis: wind tunne] experiments: outlier
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