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ABSTRACT: A comprehensive research method integrating local sensitivity analysis (LSA) and
orthogonal global sensitivity analysis (O-GSA) was proposed to construct a multi—factor coupled
influence analysis model. This method could accurately reveal the coupled influence characteristics
of multiinstallation factors on aero—engine performance by overcoming the limitation of convention—
al LSA, which could only consider a single factor and failed to accurately reveal the coupled ef-
fects of multiple factors. First, H, Ma, RH, §, and AH .. were selected as installation influence fac—
tors, and LSA was employed to precisely quantify the individual influence of each factor on en-
gine performance parameters. Subsequently, O-GSA was used to devise a dual-factor coupled
test scheme, and a multi-factor interaction model was estabilished through orthogonal experimen-
tal design to focus on the coupled influence mechanism of various factor combinations on engine
thrust. Finally, simulation calculations under typical operating conditions were conducted, and the
differences between single—factor and dual-factor effects were compared. The simulation results
indicate that the Mach number exerts the gratest influence on engine performance, causing a rela-
tive change rate in thrust and fuel consumption of up to 2.2. Relative humidity has the weakest ef-
fect, inducing a relative change rate in thrust of only 0.0035. O-GSA further shows that the cou-
pled effect of relative humidity and compressor bleed—air flow exerts the most pronounced impact
on thrust among all dual-factor combinations, with an F value of 1.86. Nevertheless, the influ-
ence of this coupled factor remains comparatively minor than that of individual factors.

KEYWORDS: aero—engine; installation influence parameter; local sensitivity; orthogonal glob—

al sensitivity; dual-factor
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Fig.1 Structural relationship and characteristic parameters of engine pneumatic components
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Fig.2 Architecture of engine simulation model
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Fig. 3 Schematic of the fan bleed-air module
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