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Multi-objective optimization of turbulence promoters based on BP neural network
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Abstract: In order to design a turbulence accelerator with appropriate parameters, 8 design parameters are
simulated by using CFD software STAR-CCM+ in consideration of wall penetration.The strengthening effects of different
parameters are compared with shear stress and axial pressure drop as indexes. BP neural network based on genetic
algorithm optimization is established and the flow field effect is predicted by using neural network for different design
parameters.Nsga- i algorithm is used to do multi-objective optimization to generate Pareto optimal frontier by taking
minimum axial pressure drop and maximum average wall shear stress as the objectives. Appropriate design points are
found among the optimal frontier and the predicted optimization parameters are modeled and simulated.The results show
that the axial pressure drop of the optimized turbulent flow accelerator increases by 1.7% compared with the initial
design parameters,but the average wall shear stress increases by 9. 7% when the diameter of center rod is 10. 8 mm and
the pitch is 6. 5 mm.
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