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Axial-Compressor Design with Mean-line Analysis and Vortex
Method
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Abstract

In this study, a program to design a multi-stage axial compressor is developed with
mean-line analysis and vortex methods, In a preliminary design stage, a method. to design
in a short time is needed and mean-line analysis is usually used for this purpose,
Arbitrary pressure ratio and reaction can be assigned to generate overall geometry and
several vortex methods are adopted to consider the radial distribution of velocity and
reaction. The variation of performance, when we use free vortex, forced vortex, and
exponential method, is compared and discussed,
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Table 1 Design Condition

Inlet total pressure 101.3kPa
Inlet total temperature 288K
Pressure Ratio 4.15
Balde Tip speed(lst stage) 355.3m/s
Mass flow rate 25kg/s
Degree of reaction 0.6
Efficienty at each stage 0.9
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