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Optimization of a Centrifugal Compressor Impeller(I): Artificial
Neural Network and Genetic Algorithm
Hyoung-Jun Choi*, Young-Ha Park*, Chaesil Kim** and Soo-Yong Cho***

ABSTRACT

The optimization of a centrifugal compressor was conducted. The ANN (Artificial
Neural Network) was adopted as an optimization algorithm, and it was learned and
trained with the DOE (Design of Experiment). In the DOE, it was predicted the main
effect and the interaction effect of design variables to the objective function. The ANN
was improved in the optimization process using the GA (Genetic Algorithm). When
any output at each generation was reached a standard level, it was re-calculated by
the CFD (Computational Fluid Dynamics) and it was applied to develop a new ANN.
After 6th generation, the prediction difference between ANN and CFD was less than
1%. A pareto of the efficiency versus the pressure ratio was obtained through the 21th
generation. Using this method, the computational time for the optimization was
equivalent to the time consumed by the gradient method, and the optimized results of
multi-objective function were obtained.
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Fig. 2. Geometric definition of impeller
blade angle at the tip
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Table 2. Control points for blade angle

Tip Hub

Points| A 3 [angle] A 3 [angle]
Pt1 0.0 -61.845 0.0 -36.399
P2 |0.167 -59.627 |0.143| -27.859
Pt3 | 0.335 | —30.022(}5) | 0.286 | =39.754(7)
Pt4 | 0.499 -84.158 ]0.429 36.429
Pt5 | 0.661 | 46.949(¢p6) |0.572| -82.025
Pt6 | 0.833 -41.912 |0.714 | 80.409(¢8)
Pt7 1.0 -30.853 |0.857| -26.313
Pt8 - - 1.0 -30.514
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Table 4. Accuracy of ANN with the
increased generation
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