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Techniques to Analyze Bracing Wires in Human Powered Aircraft

Ki Ju Kwon", Bae—Seon Park, Seon Young Kang, HyeonWoong Lee, and Hak-Tae Lee
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ABSTRACT

Human Powered Aircraft (HPA) require very light wings with high aspect ratios. To reduce the bending
moments on the spars, generally a single bracing wire is attached to the wing. Due to the low power
requirement, HPAs tend to fly at low speeds. Because of this low flight speed, it is known that, despite the
additional drag from the wire, reduction in the structural weight of the spar is more beneficial. However,
analyzing the bracing wire can be complicated because the aerodynamic load, structural deformation, and wire
elongation are all coupled. In this paper, a simple wire analysis methodology based on decoupling technique
is presented.
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Fig. 2. Iteration Process.

2.2 lteration Process
2 =FOoA AFESH iteration 7]¥9] HA|AQ
3o Fig. 29F 2ol mPS 2 9lon] Al (N2
Held & ook wat o] AHRE Wa5o] of
0] olsfist?] 37 Fig. 30 BAY
oM WEZE o] A8s5t= ¢lojo] %} 1)
270 MEZo] MR YA(Y,.Z,)s dFo

2 A% WEEY Aol(p, )= AEHR

T
o N

KSAS 2016 Spring Conference

ohep A ol JPget 2712 Al (2)0
AIA1= Euler-Bernoulli 58 ¥7gA]
span H3F @4 (6y) o 2z ALst= w3 =l

ES T3k

H H H
H H H
! b o
= H "
/ | P
P o / Wiew
Ly - 3

> B y ereiTensmn {Input)

s

: Wire Tension (Output)

Y '

Fig. 3. Wing Deflection and Wire Elongation.
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Fig. 4. Actual Wire Configuration.
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Fig. 5. Finding Balanced Wire Tension
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Fig. 6. Wing Tip Deflection with Respect to Y.
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Fig. 7. Comparison of Results with and without
the Wire (Y, =6 m).
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