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Fig.1 Process for determining inlet section parameters
and the example
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Fig.2 Example for determining outlet section parameters
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Fig.7 Comparison between rotor’s meridional velocities
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Fig.8 Comparison between rotor’s De Haller numbers
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An Aerodynamic Preliminary Design Method Under Multi-Discipline
Considerations for Axial Compressors and Its Application

Qiu Daobin, Jin Hailiang, Yin Yuegian, Zou Xueqi

AECC Hunan Aviation Powerplant Research Institute, Hunan Key Laboratory of Turbomachinery on Small and
Medium Aero-Engine, Zhuzhou, 412002, China

Abstract: To enable the rapid multi-disciplinal iteration of compressor design during preliminary stage, a preliminary
approach is proposed under multi-discipline considerations. This method employs design space analysis to narrow the
scope of design parameters with multi-disciplinal constraints. And then the hub and tip aerodynamic parameters is
calculated through simplified duct-flow method, based on which the blading design is performed. The flow-path and
blade geometries are passed to other subjects for design and evaluating. A design code is programmed based on the
methodology to validate and demonstrate its feasibility and precision. The results show that the calculation precision
for some parameters (like Mach numbers, diffuser factors and De Haller numbers) meets the requirement of
preliminary design. However, the methodology for stagger angle, chord length and weight estimation should be
improved as the errors exceed 10%. Proposed method is valuable for the development of multi-disciplinal design
method of axial compressors.
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