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Abstract

In this paper, to design Human Powered Aircraft(HPAC) with high aspect ratio wing which behave with large displacement under
lift distribution causing a failure itself, then steel wire has been designed to prevent its failure. unit load method is used to calculate
reaction force on wire and Optimal Triangle(OPT) membrane is employed to analyze its main wing spar with large displacement.
EDISON CSD solver, linear static analysis and co-rotational nonlinear static anaysis both using OPT membrane produce behaviors of
beam for each case of wire location about main wing spar, and aerodynamic coefficient also, by using aerodynamic analysis tool.
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Propertie Section Location[mm]
3 250 2000 3500 6000 8000 10000
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Y, 107110711071 | 1070 [ 1070 | 1070
(Ve mm’] 0 0 0 9 9 9
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[mm] 5 5 5 5 5 5
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[Gpal

OPT £4d A88 HAAE dHe] 2%
21(2)9 o] BAF F Uk &3
Zoldl t5 A Hure 1243 Anet OPTE ©]
HMAITL BolA s HAgste] 22k RHE Al Al
< SEsgith

[ =—=—"(b=h=t) (2)

2.1.2 OPT membrane 84

corotational HIAE sHA7IHE 718k HIHAE AF
S AT F2EY F AR 5
s ol e W Agsitt. e OPT
membrane £4F 3 2AH{EE 7] Wi AREPE 2
Ho] A% in-plane Ase BAs] A5F + Uot
(Felippa, 2003). dji£ol EDISON SW oA
co-rotational7|§e] =H-94e] OPT 845 %2
ol 1 Y] 2o AsS dSshedl 7P A A

°|th.

>
ot
D
rir

Fig 1. CR framework

Deformational motion

5 N
(<o-rotaled Deformed
(CR) frame frame
L> Motion separated to
Undeformed deformational and rigid body components
frame

Inertial frame

Rigid body motion

2.1.3 Unit load method

Fig. 2 &% 7+x44

wire —-> simple support
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Table 2. wire 9] x| w2 w2 A4HA )

Wire$] %]

4000 | 5000 | 6000 | 7000 | 8000 | 9000
[mm]
RIM 67.18 | 165.38 | 268.75 | 330.76 | 335.93 | 307.14
Wire¥1 2l | 10000 | 11000 | 12000
[mm] 0 0 0
R[N 67.18 | 165.38 | 268.75
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