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Multi-points Integrated Optimization Design of Fore-loaded Airfoil

Zhang Dehu, Li Junfu, Li Shitu
(The First Aircraft Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: As fore-loaded airfoil is of less pitching moment and better stealth ability, it can reasonably blend both
good aerodynamic and stealth performances at the same time. It is an ideal airfoil for flying wing aircraft, First-
ly, typical parametric methods and evaluation methods are introduced, geometry control abilities of classical air-
foil parametric methods are evaluated, and the evaluation results shows that Hicks-Henne and class function/
shape function transformation(CST) method are of more powerful control abilities, and the parameter number is
less in CST method. Then, the design states and optimization model are established according to the flying wing
aircraft design requirements. The integrated optimization design of fore-loaded airfoil is implemented afterwards
with CST parametric method, N-8 equation numerical solution method and genetic algorithm, and satisfying de-
sign result is obtained, Compared with the reference airfoil, the optimized airfoil has larger relative thickness
and better aerodynamic performance.
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Fig. 2 Typical fore-loaded airfoil

PR RORE R A ZERERRE R KIRE
Rt 0.000 7(RAZKFHMKE DV, &
BMEER AXRARNSEM T EHERETE
R R 2ZENE UG ENITH .
HERAAIRZE/NT 0.000 7, B 2 KR E A
ZER,ANAZSBA T REERU A RER,
MURMBRAMAEERBENERESRZ

A S B H, fuiF Hicks-Henne 284k 5
B HELASEUL H R CST BRI B 54k 5 B
REBRAETL, DREHMSEL T EHE SRR
71, EHBERS BN BORGE TR & g m , % 2
ER=MSBh T EHARBRREAN NS RN
Rt 30 4, FEZS BT B RA 30 MidS
BT EHMER FEER TREAMNEHUS,
MAAZ T BRI A M AT A, W YT A
AEERBERIIEERRES.

1.3 EEEREHH
BRBSEMITEMNIFHRB NS SR



34 METEAR

B6H

1A HAEBSHEATEN L. TERBER
ZoInE 3~E 4 P .

R1 FAASHMTHEIFERUGBGER

Table 1 Fitting results of classical aitfoil parametric methods
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Fig. 3 Fitting error of upper surface
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Table 2 Design requirements of the airfoil
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Table 4 Comparison of parameters between reference

airfoil and design result
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Fig.5 Geometries of reference airfoil and design result
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