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Abstract: M ulti-objective optimization concepts, linked w ith a Pareto genetic algorithm
- Non-dominated Sorting Genetic A Igorithm (N SGA 1I), are applied to the preliminary de-
sign phase-to autom ate the conceptual design process Engine cycle selected for study was a
m ixed-stream, low -bypass turbofan T he robust analysis codes for the thermodynam ic engine
cycle, flowpath and w eight estimation analysesw ere integrated to find higher quality design
The results show ed that N SGA I has better robustness and convergence than general multi-
objective optimization methods, and could generate uniform ly a Pareto optimal set in the de-
sign ace From this set, decision maker can choose the best overall optimum aircraft engine
prelminary design

Key words aerogace propulsion systan; aircraft engine; multi-objective optimal de-
sign; genetic algorithm; conceptual design process
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Table 1 Upper and lower viuesfor design var iablesand same other parameters

Ui ™ o Ti/K mo/(kg/s) M ass Rt
15 0.2 1 600 2 0.2 1.02
30 1.0 1777.8 120 0.6 1.08
PiM Pa Twe/kK M az ThH T RPM 1/%  RPM 2/%
0.2 0. 30 70 70
3 950 0.95 0.52 0.5 110 110
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Table 2 Pareto sets
Rt ™ " T4 ®  Mass mo Fs SFC  Asmo Awmo D w
1.08 3.25 17.07 1738.09 0.68 0.22 104.77 51.67 123.84 28.3 60.92 107.66 1 905.04
1.08 3.25 17.46 1740.17 0.57 0.39 104.72 54.13 125.63 27.71 61.27 102.89 1 823.05
1.08 3.37 17.9 1738.38 0.56 0.38 105.58 54.33 125.66 27.51 61.16 102.89 1 823.05
1.08 4.00 22.04 1756.11 0.35 0.36 114.49 59.8 128.33 25.16 60.79 101.54 1637.58
1.08 4.08 25.45 1757.15 0.34 0.36 118.56 58.73 127.37 24.81 60.08 101.54 1 637.58
1.08 4.09 25.54 1777.78 0.25 0.35 118.71 61.88 129.68 24.1 60.5 101.54 1637.58
1.08 4.22 25.62 1777.78 0.2 0.2 114.65 64.93 131.18 23.33 60.7 105.54 1 637.58
1.08 4.22 25.35 1777.78 0.2 0.2 114.1 65.05 131.27 23.35 60.76 101.54 1 637.58
1.07 4.22 25.37 1777.78 0.2 0.2 113.86 65.04 131.26 23.35 60.75 99.11 1582.63
1.07 4.22 25.41 1777.78 0.2 0.2 113.75 65.02 131.25 23.35 60.74 99.11 1582.63
:Fs,SFC,A a0, A ano,D et W 1kg/(kg: 9),kg/(kN- h),am?/(kg/s),m?*/kg/s),an kg
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