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Fig.1 Aerodynamic optimization platform of high lift devices
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Fig. 2 The work process of the optimization platform




TRl % BTGB RRRETHE BRI

19

JB RO R R ARAT R ANE R Y B R A it A
R EZEINREI S M5 ZENAEER T, =47 i
PR E S5 R RS % DR EEAFa SR
AF R S E B A N AR 8% AT
JERH AR A B RE I B & TR BT AL U T 2
T G R IT RO FE B R R, BUE AR S5
835 T35 , ReRE X 2 37 B A B A SRR BB AT ) AR IR
FTHRREZRMCEFTME , 550 2 REAEH AR A4 SO
HATHB .
22 RILtFEBITERE

oA & TARRARR 2> N =R, K2R

AR PR - BEoRE AL B, T A B S
AF IR, FHHEF R BB T 5

PR B PIZ IR BT S P SMEER e
SIHTIEER, X 24 RIS PRSI TR AT, FI R S EH T
i 358 SR 246 D15 A SRYA 1 2R X0k s TR 15 B T 1 S g
B AL IR AT , FESMEIA BT A B P Jo i R Kk p A
BRE T ST AR B BT RURR R, H AT R RRE AL SR A

WNABFR IR, 25 DAL R R B 200 24 /i 59 00 07 1) 2k
77 IR ARRER , WA AL FAR R Wi 24 BT 50T U= 38
R, IR AR AL SE T8 07 W R, BBk A
TEER H 145 =4 B R 0 A S — 8 SN R B 24 BT BT
ARES S, HEB— 8 SMEER A0 FL AT ) S0 0 B AR 1
MBS AL IEAR .

GEROAT R AL BRIRAT ST P S SR G R SR AT
Geit Kot , 1551 P se B AR

3 fiti vt
3.1 RICHBIN A

A A S« P AL 0 2 R
BTt BT R O L R T = B
30P3ON,, b F 47 4y 54 B A B85 B Y A SRR L L B
K . 30P3ONFLR JLIT 51 B s B L 3 A 4.

0.1
0.0
(@]
=
L i a 1 a 1 " L " 1
-0.2 0.0 0.6 0.8 1.0 1.2

B3 30P30NZEENTIME
Fig. 3 The geometry shape of 30P30N airfoil

1 i
0.2 0.4

X/C

B4 30P30NEEIMISEEY
Fig. 4 The mesh model of 30P30N airfoil
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Fig. 5 The gap parameters of 30P30N airfoil
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Fig.6 Sensitivity directions of current design point in 3D design space
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Fig. 8 Lift characteristics comparison of CFD calculation and
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Fig. 9 Optimization process curve of target value
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after optimal processing

R BHE (clrcd) e k=
46.94 55.72
S 30° 24.6°
HI5E B S o/L —2.5% —1.63%
Gap 2.95% 1.86%
& 30° 19.8°
SRR B o/L 0.25% —0.18%
Gap 1.27% 0.9%




TRl % BTGB RRRETHE BRI

21

@ 10 fitRioRMEERBEMETHREE
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Research on Aerodynamic Optimization of Aircraft High Lift Devices Based on

Improved Genetic Algorithm

XU Zhen'", CUI Degang? DU Hai®, ZHANG Rui®

1. Large Aircraft Advanced Training Center, Beihang University, Beijing 100191, China
2. Science & Technology Committee AVIC, Beijing 100012, China
3. Chinese Aeronautical Establishment, Beijing 100012, China

Abstract: This article constructed an aerodynamic optimization platform oriented to the design of aircraft high lift
devices, and use this platform to design the gap parameters of 30P30N three-element airfoil with a nested double cycle
workflow. During the optimization process, the platform use adaptive genetic algorithms improved by sensitivity analysis
as its main optimization method. The results indicated that the lift-drag ratio of this airfoil has been significantly improved,
and this optimization is suitable for kinds of multi-element airfoils’ high lift devices.
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