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Abstract:

Geometry parameterization plays a significant role in axial compressor design and optimization. It also could be
utilized to model geometric deviations. It’s necessary to use the minimum set of variables to parameterize the
geometry, while maintaining acceptable accuracy. In this paper, several widely used parameterization methods in the
field of aecrodynamics are implemented and compared in the context of axial compressor blades. Common curve-
fitting methods, class/shape function transformation, parameteric sections, Hicks-Henne, and singular value
decomposition are presented and discussed. Additionally, the Lange method, a commonly used parameterization
approach in compressor blade airfoils, is addressed. To assess the efficiency and effectiveness of these methods, two
transonic compressor blade airfoils were parameterized and compared. The results have shown that the curve-fitting
methods exhibits the lowest error. Given that the Lange method relies on explicit variables and provides reasonable
accuracy at the leading and trailing edge, it is a reliable choice for turbomachinery design. There is no globally optimal
method, since the best choice varies.depending on the number of parameters, the geometry of interest, and the type
of the problem being considered. To facilitate decision-making, the methods were compared and ranked based on key
criteria, enabling the suitable choice to be made.

Keywords: Geometry parameterization, Turbomachinery, Axial Compressor, Compressor blades, Manufacturing
variability, Deformative methods, Constructive methods
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Figure 2. NASA Rotor37 mid-span airfoil
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Figure 3. Transonic compressor blade mid-span airfoil
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Table 1. Airfoil parameters in the Lange method
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Figure 9. Airfoil parameters in the Lange method(Adapted
from [37])
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Table 2. Comparison of Parametrization Methods Based on Key Criteria (10 parameters)
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