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ABSTRACT

Aeroelastic design of an aircraft is one of the crucial contents of aircraft development and
retrofit. Complex shape and nonlinear structure make the calculation and physical
mechanism become more complicated. Therefore, computational fluid dynamics/computational
structure dynamics (CFD/CSD) needs to be applied. numerical investigations on complex shape
aircraft and nonlinear aeroelasticity currently become the theoretic hotspot in international
community; and also this is the leading subject in aeroelasticity.

This thesis sticks to the research progresses as highlighted above, and performs several
relevant explorations and applications that include: high precision aeroelastic analysis, structure
grid generation of complex shape aircraft and aeroelastic mechanism study of typical wings.

(i) Build block-structured grids of aircrafts which has complex shape.

(ii) Based on CFD/CSD coupling calculation method, calculate the transonic wing
flutter of international standard model AGARD445.6.

(iii) Established finite element model of the wing-body with a horizontal tail and vertical tail.
Based on the CFD/CSD coupling calculation method, calculated the flutter speed of the
combination above, and studied how the flutter speed changed with the attack angle.

The result shows the effectiveness of the CFD/CSD method in the research of aeroelastic of
complex shaped aircraft and transonic flutter of wing. In the field of how the flutter speed changes
with the attack angle, the results show that before stall happens, the flutter speed increases as the
aircraft attack angle increases, and once the separation happens, the flutter speed decreases rapidly.
Thus, attack angle is one of the important factors of the aircraft flutter speed.

The conclusions obtained may provide guidance for the aeroelastic design of aircraft which

with complex shape.

Key words: Aeroelasticity, complex combinations, CFD/CSD, nonlinear, block-structured grid,

attack angle
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