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Abstract: An integrated optimization design platform of blade and casing treatments in a low-speed
axial compressor was constructed. A practical partitioning approach for free-form deformation (FFD)
parameterization combined with engineer parameters was applied to achieve multi-objective optimization.
Taking both efficiency and stall margin into consideration, the optimal design improves the stall margin by

7.21% with negligible peak efficiency variation. After the analysis and calculation of blockage and loss
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distribution, the influence mechanism on stall margin and efficiency is further studied. Results show that

with the combined effected of deformed blade and casing treatment, the location of peak blockage moves

downstream from 24.7% rotor tip chord to 33.6% rotor tip chord and the location of peak efficiency moves

downstream from 21.4% rotor tip chord to 30.6% rotor tip chord. The main reason for stall margin

improvement is the suppression of tip leakage and the elimination of low energy blockage flow at tip

region.

Keywords: axial compressor; free-form deformation; integrated optimization design;

stall margin improvement; blockage; entropy generation rate
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Table 1 Design parameters of the compressor single rotor

28 BfH
B/ (1/min) 2400
B/ (kg/s) 29

A 0.19
TR 60
A% K/ mm 36.3
- T5 ] Bit/mm 0.8
T 7] 5% 4 /mm 228
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— Linear fitting

— Polynomial fitting
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