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Optimization design of vaneless inlet particle separator

based on hybrid algorithm

YU.Guang=yuan, LEI Yu-bing

¢College-of Energy.and Power Engineefing,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: ~To reduce flow loss and simplify.the structure of the inlet particle separator (IPS),
hybrid optimization algorithm was introduced into the IPS optimization design. Firstly, four order
spline curve was adopted as\parameterized description of the IPS model and an automated simulation
process was established. Optimal Latin hypercube design (OLHD) method was used to obtain
the sample points., and an elliptical radial basis function (EBF) surrogate model was estab-
lished to substitute the simulation code. Then non-dominated sorting genetic algorithm
(NSGA-1I) was used for multi-objective optimization based on surrogate model, and finally
non-linear programming by quadratic Lagrangian (NLPQL) algorithm was applied to local
optimization. As a result, a new configuration was obtained, with the scavenge efficiency
of C-spec distribution improved to 100% and 86. 7% for AC coarse distribution fine sand and

total pressure reduced to less than 0. 6% with smaller main outlet pressure distortion.

Key words: particle separator; gas-solid two phase flow field;

multi-objective optimization; surrogate model; hybrid algorithm
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Fig. 1 Parameterized'description of particle separator
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results of the flow field
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Table 1 Particle separation-efficiency results contrast with -Ref. [7] results

i AR L
2 5 100 20 3040 _50 60 80 100 200 500 800 C  ACC
BT BERE/ %
i 15.86 30.07 55.40 100100 100 100 100 100 100 100 100 100 100 81.91
CCHRL7D
BT AR/ Y% (AR 30) 28/00 34,00 48.00 100 100 100 100 100 100 100 100 100 100 100 81.98
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Fig. 3 Particle separator optimization process
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Table 2  Statistic of main design variables affect

the performance
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B 942 Ry 0.27 8.25 —20.51
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Table 3 Results of particle separator global optimization

BB 2 )R SZFR) A X
Ri&=ES HAER RE/Y%
LD S B RR 12020 0. 994 2.615
— D o B 0. 835 0.813 2.923
Distortion
oo e A 0.135 0.139 2. 880
% 4 LAETE 3 1Y Paret
B4 AR RN Pareto fif VAR AT 2 0.993 0. 989 0. 105
Fig. 4 PeratoAfront of optimization of\this paper
R4 \MFAEREMBEENEAD S BRESIT
Table 4 Overall scavenge efficiencies of C-Spec and ACC sand
FifE / pm
2 5 10 20 30 40 50 60 8 100 200 500 800 C  ACC
C R4/ % 0 0 0 0 0 1.15 0.9 2.25 4.45 22 39.7524.15 5.35
ACC 4%/ % 5.75 10.2511.75 11.1 9 7.9 7.5 10 10 9.75 6 0 0
DERR Y% 9.5 29.5 100 100 100 100 100 100 100 100 100 100 100 100 86.7
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Table 5 Performance comparison between the optimized

configuration and T700

T700  JEMt R T700 {4 H
BRI/ % 16.0 16.1 17.2
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