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Aeroelastic Design for Wing of a Regional Jet in Conceptual Design Phase

Zhang Xu, Yue Liangming, Wang Bin
(The Second Research Institute, China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Preventing from considerable modifications for design afterwards, aeroelastic design of wing should be
considered in conceptual design of airplanes. With the background of conceptual design for a regional jet, theo-
retical bases and calculation methods of aeroelastic design in aircraft conceptual design are summarized, and a
beam-frame model of wing is developed. Based on the model, the stiffness and mass distribution is designed.
Then an analysis of static aeroelastic responses, flight loads, vibration characteristics, and flutter characteristics
is carried out. The results indicate that the aeroelastic design of the regional jet is well satisfied with the require-
ments,
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Fig. 1 Beam model of clean wing
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Fig. 2 Beam model of wing with engine
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Fig.3 Vertical bending inertia of wing main

beam vs. spanwise position
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beam vs. spanwise position
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Fig.5 Torsion inertia of wing main beam vs,

spanwise position
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Table 1 Static aeroelastic responses and flight loads

Lo VRSE= 2y I/ -
BERBAER/m - 0. 650
BLME%Em/ O - 1. 450
BB S1/(10° ND —2.353 —2. 067
BRBRTHE/(105 N+ m) —1.648 —1.394
BEBRHIE/(10° N m) —1.197 0 —0.887 4
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Table 2 Vibration characteristics of clean wing

18/ ALK E% 3%/ Hz
1 HLE—HS 2.83
2 HE BT 8. 68
3 PEAF—BT 9.73
4 ME=FT 19.72
5 HLE—HriH 5 24.80
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Fig.6 V-g curve of clean wing
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Table 3 Vibration characteristics of wing with engine

18/ BELK E% 3%/ Hz
1 RSVLI 2. 62
2 PE—BS 2. 84
3 RSP A B3h 3.83
4 REPLATES 5, 44
5 PE _BE 7.12
6 PEAF—BT 9.20
7 RSB 2 12.01
8 MR =BTl 20.57
9 PEAF_ZT 26. 67
1o HLE —Hrif 5 28. 69
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Fig.8 V-g curve of wing with engine
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Fig.9 V-f curve of wing with engine
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