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A New Method for Quantitative Measurement of Different Parameters'
Influence on Aerodynamic Performances
Luo Changtong, Jiang Zonglin, Wang Chun, Hu Zongmin
( State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences , Beijing 100190 )

Abstract:  There might be many factors which will affect acrodynamic performance of a hypersonic vehicle including free stream

( such as static temperature , static pressure, Mach number ) , flight attitude ( such as angle of attack ) , test conditions ( such as

model scale , wall temperature ) and so on . Properly evaluate the relative influence of each factor is very important for aircraft design

and flight control. However, the widely used methods are all qualitative or semi-qualitative. This paper find out that the information
are over-compressed in the conventional correlation methods, which might be remedied by defining a new coefficient with
less-compressed information. This leads to our new concept, relative influence rate (RIR). RIR is defined by considering its influence
of absence, relative to other factors. RIR can quantitatively measure a given parameter’s relative influence, both in linear and

non-linear cases.

Key words: aerodynamic performance ; quantitative evaluation ; influence of absence; relative influence rate
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