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Structural Development for Human Powered Aircraft

Jeong Woo Shin*, Dae Hyun Woo**, Ill Kyung Park**, Mu-Hyoung Lee**, Joosup Lim**,
Sang Wook Park**, Sung Joon Kim** and Seok Min Ahn**

ABSTRACT

Human Powered Aircraft (HPA) should be light in weight and have high efficiency
because power source of propulsion is human muscles. Airframe structure takes up most of

empty weight of aircraft, so weight reduction of structure is very important issue for HPA.
In this paper, design/analysis/test procedures for ultra light weight structure of the HPA
developed by Korea Aerospace Research Institute (KARI) are explained briefly. Structural
design is conducted through case studies on HPA in the USA and Japan. Loads analysis is

performed to calculate design loads which is needed for structural design and analysis.
Structural analysis is conducted for structure sizing. Static strength test of main wing spar

which is primary structure of wing is performed to verify structural integrity.
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Table 3 Load Conditions

D Load Condition
LC1 Steady Symmetric Pull-up,
Load Factor 2.0
Unchecked Pitching Maneuver,
LC2 Max. Pitch Control
Displacement(-10°)
Yawing Maneuver -
LC3 Maximum Rudder Control
Displacement (-15°)
Yawing Maneuver -
LC4 Rudder Return to Neutral
(Sideslip Angle : 15°)
. Level Landing,
La1£<:lcmg Reaction Load Factor 2.33G,
Inertia Load Factor 3.00G
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Fig. 11 Finite Element Model
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Table 4 Material Properties for CFRPs

CP#250NS WSN3BK
(UD) (Fabic)
En (GPa) 131 65.4
Ex (GPa) 8.2 65.4
Vig 0.28 0.058
G, (GPa) 45 3.7
€1 0.01221 0.01173
€99 0.00595 0.01173
€19 0.01244 0.01405
Fis (MPa) 30 30
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