Research Paper

EISSN 2508-7150
Journal of Aerospace System Engineering http://dx.doi.org/10.20910/JASE.2024.18.4.10
Vol.18, No.4, pp.10-17 (2024)

AZA 220 RS o] 83 FHBA A SA e A3} AT

BHFTUNL FTIFAA/EDT 4
it $3eE % AT

A Study on Aeroelastic Characteristic using Two-dimensional Full Aircraft

Bong-Do Pyeon', Jae-Sung Bae?'

'Research Institute of Aerospace Engineering and Technology, Korea Aerospace University

School of Aerospace and Mechanical Engineering, Korea Aerospace University

Abstract

Solar-powered unmanned aerial vehicles(SPUAV), which are being actively developed domestically and in-
ternationally, generally feature high aspect ratio(AR) wings. These high AR wings necessitate a lightweight
design as their weight increases, rendering them susceptible to flutter. Consequently, flutter analysis is critical
from the initial design phase. Typically, flutter analysis is conducted using a standard section wing or more
precisely through a 3D model. However, due to the extended analysis time required by 3D models, this study
opts for a 2D aircraft model. The 2D model computes faster than the 3D model and intuitively secures the
flutter boundary. In this study, a structural/acrodynamic force model of the 2D aircraft was established, and
the findings were compared with those from a 3D half model. The results showed that the flutter analysis
between the 2D model and the 3D half model was similar, within about a 3% margin, thus validating the
proposed 2D model's effectiveness.
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Fig. 1 2D Aircraft Structure Model
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Table 1 System variables of aircraft 2D model

Variable Value Unit
m; 2.164 kg
m, 0.919 kg
m, 0.045 kg
Xy 0.015 m
X, 0.015 m
X, 0.0075 m

Iy 1.307 kgm®
L, 1.341 kgm?
L, 0.063 kgm®
ky, 510 N/m
ky, 8,750 N/m
k. 5,300 Nm/rad
k, 0.005 Nm/rad
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Table 3 Flutter Results of Each Model

Flutter 3D 2D 2D
Boundary (Freq.) (Freq.) (Time)
Speed [m/s] 9.28 9.01 9.05
Frequency [Hz] 3.86 3.88 3.87
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