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Abstract ; Reliability, economy and environmental protection are the operational requirements of civil air-
craft design. Through the systematic study on the influence factors of dispatch reliability, total life cycle
cost and carbon emission model, the total life cycle cost,carbon emission model and dispatch reliability
are constituted into multi-objective optimization function. Meanwhile, according to the performance re-
quirements of the actual operation, the constraint equation is established and multi-objective optimiza-
tion model is established. Then, the genetic algorithm is used to achieve the intelligent optimization cal-
culation of the optimization model. Taking A320 typical data as an example, optimal calculation is car-
ried out for different design objectives. Results show that the optimization method is feasible, and it can
provide reference for the selection of the aircraft conceptual design parameters.
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Tab. 1 Aircraft design parameters

SR AR ELiE e
% KGR KR E MTOW /kg X,
il % A B N/ X,
WK K Sl € 51 To/kN X,
KATET] ¢/ h X,
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Tab. 2 Prediction formula of section ATA delay and cancel rate

ATAET  REHAW DC; Fl 2 = WA R
21 RS DC,; = —0. 254 972X, +0. 011 638X, —0.000 126X, +1.521 128 0.709 2
22 B3 %47 DC,, = —0. 009 544X, —0. 013 600X, +0. 000 022X, +0. 209 429 0.706 6
23 WIRR G DCy = —0. 113 663X, —0. 000 836X, +0.028 117X, —2. 678 838 0.736 0
24 HE RS DCyy = —0. 001 707X;40.008 447X, +0. 003 261X, +0. 030 227 0.808 0
25 W 5 et DC,; =0. 007 221X; —0. 000 006 84X, +0.003 167X, —0. 081 257 0.617 5
26 PEEN DCy; =0. 008 552X, —0.000 038 7X, +0.008 234X, —0. 186 237 0.735 4
27 KATER RS DCy; =0. 000 316X, —0. 006 398X; —0. 058 348X;40. 872 688 0.551 4
28 STHEX: DCys = —0.286 782X, —0. 002 201X, +0.073 938X, —7. 034 889 0.584 7
29 WHE RS DCp =—0. 049 155X, —0. 000 472X;+0.018 347 7X, —1. 748 793 0.708 5
30 B UK HE T R ¢ DCs, =0. 068 329X, +0. 000 352X, —0. 015 730X; +1. 741 659 0.5215
31 WEEXA DCsy = —0. 055 383X, 40. 049 415X, —0. 000 083X, +0. 249 422 0.682 9
32 BERAS DCs, =0. 006 431X, +0.020 686X, —0. 000 038X, 4-0. 048 453 0.769 0
33 TGRS DCs; =0. 000 196 X;+0.019 011X; —0.007 576 X;+0. 834 198 0.831 6
34 Y ¥ DCs = —0. 061 206X; —0. 000 305 4X;+0.013 764 2X; —1. 087 367 0.718 2
35 AREG DCy; = —0. 008 757X; —0. 000 055X, +0.002 147 6X; —0. 142 890 0.799 7
36 KRG DC;; = —0. 288 059X, +0. 065 088X; —0. 001 932X, —6. 068 715 0.729 4
38 KARG DCys = —0. 048 587X, —0. 000 208X, +0. 007 082X; —0. 568 831 0.843 5
49 APU DCy=—0.002 727X; —0. 000 032X, +0.058 177X, +0. 353 786 0.920 1
52 el DC;, =0. 045 935X; —0. 000 052X —0. 001 321X;—0.123 630 0.824 6
56 il DCs; =0. 077 797X; —0. 000 112X, —0. 000 003X, —0. 200 048 0.776 1
80 KB DCg = —0. 000 174X, +0. 081 197X, —0. 000 976X, +1. 038 999 0.907 4
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Tab.3 Optimization design parameter range
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Tab. 4 Aircraft performance constraint conditions

R 2 2y R ]
K/ m <2 200
5B BT BT B R/ Yo =>2.4
PEEHEE/(mes ) <70
H K /m <1500
I R IC B/ kg <62 500
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Tab.5 A320-200 calculation results
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Tab. 6 Comparison of single objective and multi-objective optimization results

AW A320-200  PARTEEREN HAR VLA 9 B bR Z Bt
SEURVTEERE/ 0 97.50 97. 84 95. 44 96. 66
4 5 i A A /AL T 786. 8 786.7 722.0 725.0
W HE & /10" t 127.6 119.6 100. 9 101.4
H—4k H#r 3.00 3.07 3.33 3.34
x7 MMUEITSHILL
Tab.7 Comparison of optimized design parameters
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