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Development of Axial Compressor Design and Performance/Flow
Analysis Program
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Abstract

In this study, the axial-compressor design and performance/flow analysis program is developed. A
mean-line analysis was used to determine optimum arrangement of overall geometry and its off-design
performance is predicted by stage-stacking method. Three dimensional blade shape is generated using
radial equilibrium equation and vortex methods. Various blade shape is generated and their performance
is compared. Finally the quasi-three dimensional flow analysis is applied to investigate the detailed flow

phenomena.
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Table 1 Design Condition
Inlet total pressure 101.3kPa
Inlet total temperature 288K
Pressure Ratio 415
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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Fig. 1 Pressure at each stage
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Fig. 2 Radial variation of air angle (3rd stage, free
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Fig. 3 Radial variation of air angle(3rd stage,
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Table 2 Design specifications of compressors

Specification  jnumber m N PR
of compressor |of stage | (kg/s) |(rpm)
ey |3 [1082 |17000 |20
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Fig. 5 Performance prediction of 3
stage compressor

Fig. 6 Performance prediction of 5
stage compressor
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Fig. 7 Performance prediction of 12
stage compressor
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Fig. 9 Blade stacking in free vortex
design, 3rd stage rotor
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Fig. 10 Blade stacking in free vortex
design, 3rd stage stator
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Fig. 13 Geometry of input blade
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Fig. 17 Velocity triangle for design
condition
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Fig. 18 Pressure ratio curve of axial
compressor
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