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This work deals with topology optimization of radial flow machines (pumps and turbine),
where a novel methodology for the propeller design is proposed based on the topology
optimization method. The numerical analysis in this study consist of predicting the
flow field between relative two blades of a rotor without considering the influence of the
volute. The design objective is to optimize the shape of the channel between two blades
of the rotor to minimize the energy dissipation and vorticity, and minimize or maximize
the power in the case of a pump or turbine, respectively. These objective functions are
combined in a multi-objective function. A two-dimensional Navier-Stokes problem in a
rotating frame is derived for modelling the rotor behavior. The discretized state problem
is a mixed finite element problem. We assume that the fluid is flowing in a idealized porous
medium subjected to a friction force, which is proportional to the fluid velocity and the
inverse local permeability. A design variable field is introduced through a material model
[1], that defines the local permeability of the medium. The design optimization problem
is solved by using the method of moving asymptotes (MMA) [2]. Numerical examples are
presented to illustrate this methodology showing that topology optimization has a great
potential to design these flow devices.
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