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Optimization of Axial Aspirated Fan/Compressor Profiles
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Abstract: By modifying the cascade flow solver to consider the effect of suction, an optimization design tool existed for profiles
without suction can be used to design axial aspirated fan/compressor profiles. A high-subsonic profile is optimized by the tool, during the
optimization, new profiles are created by adding smooth perturbations to the original profile and suction hole location as well as variables
related to profile parameterization is served as design variables while the ratio of suction mass flow to inlet mass flow is kept 0.01. Results
from NUMECA show that the optimum profile with total pressure loss coefficient of 0.0195 and diffusion factor of 0.676 is obtained and
that total pressure loss coefficient is reduced by 54% and diffusion factor kept the same compared to the original profile. One notable
feature of the optimum profile is the inflection point at the back part of pressure surface, which contributes to the low loss and the
negative aft loading.
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