Design, Analysis and Optimization of a UAV wing.
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A h 4 S o S e— . A_erodynamic analysis was performed in ANSYS FLUENT. The geometry and the isometric
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GREECE [HELLAS) specific reqwrgmen s for the m/s§/on of an
unmanned aerial vehicle. In the design process,

the determination of the initial individual values
of the construction weight of the air vehicle was
carried out by an iterative procedure and the
accurate calculation of the wing loading and
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of the internal and external structures of the
wing was designed in CATIA V5.0ptimization of
the structure led to the parameterization
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estimated by a geometrlc method. Then power loading and  wing experimental UAV is Turnigy High This value satisfies the The aerodynamic results are presented through contours and validation diagrams.
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The AXI4130/20 brushless electric motor is sufficient to provide the required power. g,
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the position and thickness of the internal
composite structures (ribs, spars, skin) were Lift Distribution

Drag Distribution

. . . Figure 4. AXI 4030/20 electric motor and airfoil NACA 4415.
determined. A reduction of the structure weight

from the initial aluminum wing configuration of
up to 60% was achieved.
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The wing’s external and internal structure are illustrated below, while the front and rear spar are
changing position to chord length.
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The number of ribs was reduced from 10 to 4 and —e— Theoretica Theoretical

their primary role turned out to be the stability of
the skin. The optimum spar location and
dimensions were determined using the MIDACO
solver optimization algorithm. The position of the
spars turned out to be ideal closer to the leading
and trailing edge of the wing. The symmetric
laminate [90/0/-45/45 |s with a lamina thickness
of 0.125 mm was applied to the skin. In addition,
in the spars the symmetrical structure [-45/45]2s
was applied to withstand the shear stresses and
loads of the wing. With the above methods the
final weight, of the configuration of both wings
was found to be 2.768 kg which showed a

Structural Analysis and Optimization Results

The problem is a fluid
structure interaction
analysis(FSI)
Boundary condition:
Imported pressure at 10
degree.

Figure 5. Imported airfoil coordinates. Figure 6. Wing’s skin.
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Figure 12. Imported pressure.
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Total deformation of the
composite wing is 10.65
mm
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~ Figure 13. Total deformation.
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. .. , . Figure 7. | | wing” . 4 Reverse Factor appears
reduction from the original configuration of up to fgure 7. fnternaliving's structure e in the front spar with a
59.48% b —— e e value of 0.882

Figure 14. IRF of the composite parts.



