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Numerical investigation of the combination of
geometric parameterization methods sweep, lean,
dihedral and end bend in the optimization of rotor and
stator blades of a transonic axial compressor

Abstract: After the initial design of turbomachinery, optimization is the main goal of engineers
in this field. The first step is to parameterize the geometric variables of the blade shape and the
next step is to implement it in stochastic optimization algorithms. In this research, a combination
of sweep, lean, dihedral and end bend is used for the parameterization of the rotor and stator
blades of a transonic single-stage axial compressor. The genetic algorithm is used in conjunction
with numerical simulations, using finite volume method, implemented in an automated multi-
objective optimization platform. Amongst the optimization benefits, performed with the
aforementioned parameterization methods, is the displacement of the normal shock wave
towards the trailing edge and reduction of the intensity of the bow shock wave at the leading
edge of the rotor blades and also reduction of the flow separation area in the stator blade, can be
pointed out. These changes led to an increase in the isentropic efficiency of the compressor by
3% and in the total pressure ratio by 1%, at the design point. Also, the mass flow rate increased
and the choked flow effect was decreased, compared with the initial design. In this research,
simultaneous effect of the use of the mentioned geometric parameterization methods on the
optimization results is considered, which has not been performed in previous studies.
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