Y
L

O

23a 7ok AUl 5 035 b sladh il ding 5 Jul=s

&N
)
e

o Jjl 43855 el

3msi 7 3o Aty 5 0uigmis S (SUo S ol i 3 (5 3luing 9 ol
Camb 31 48 ) plght

-

VE-Y/V /¥ mdl)s gl
VESY/V/PY iGh iy b

Yo Y e \
Sl s Joxo Sle ¢ (5 8 Haman  loso Ylel
03 o olSisls «LlSo St 0351 (o)l uwlisb IS -
ghanbari@qut.ac.ir (a5 isio olfils Sl 3o 03Kk Yl bl -V

bl Ko Sisiuo olislS Lbsl g (udiie 038851 (b )l Suwliis )l -¥
IRV

5y IS5 55 ol 31 ool )Js S5 amgs 3,90 ool 5 Wlomslya (ko 18y U5 it b siadsn slal
)lS LJ'»"‘ ML’ Mld Q? 6LQJL: ).) |) ‘SA.AML'-'-A 6L®J.._95).: 9 J&w 40? 6)|5).> u:l...?m Lng;«.HD ).) c..\.a).s \)}AA’GA u.CLJ
Elg 51 e 55 o8l axiy (sl 5 a5l slal oz e ol pae & lyices il Al 1S )l gl slacee
wile oud Cusii sl yegie] wiile golse 51 b o5le LT jo a8 wiies swigiol sla b pdy UK ,eid sla b
ol G jlad Jleel b cewlio Loy o o Jb 2005 oo 1,8 0dipy a5y U2 1o [0 oddipen Dy adsl >y g 050 o0
wile (b s Sl ftall g 00l (o) oy KA ;i g 0wind 3k sl glgil callie cl )3 ol on By g 00
L g o &l oo ok B bl 5l aledl b roman igd e anlllas JU o ,Slos ;o b 3l slow 5 IS5
aaz b 5 Shee a8 ol ools oli e ol mls el oad gl o] (SLb e gall s ilednge all
G L L U sl T oy el aiily Seolisgnl 5 slojlo Sl 51 cglalamdle b Sgee asl ool ) Cor
23 A5 el B sl 5 s BT el B sl Loy (5508 oJl e 8 b ol 555 1 Vel pladl L
RV P N A T 0] BCTRIU U PP RUES N A IPU SO FCSWRIRR JUE o Jig
Sl jl plgl o5l digo codips Ob b ppdy S5 b oy90 1 iy Cylis oy s oellS glooly
Analysis and optimization of the cross-sectional structure of inflatable
wings and proposing a novel bio-inspired design
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Abstract

Intelligent or deformable wings are gaining researchers’ attraction in the design of airplanes
and drones. The use of deformable wings allows the air vehicles to have appropriate shapes
and profiles in its wings in different flight modes which has many advantages, among which
we can point out that the initial on-ground, and flight-mode dimensions of the vehicle are not
required to be the same. One type of deformable wings are inflatable wings, in which the
wing structure is made of materials such as reinforced elastomers, and in the initial state, it is
folded inside the vehicle’s body. The wings inflate and expand by applying gas pressure. In
this article, the types of inflatable and deformable wings are reviewed and important design
parameters such as the shape and number of baffles in wing performance are studied. Also,
inspired by the structure of bird feathers, a new design has been presented and its design
parameters have been extracted by optimization. The results of this research have shown that
the performance of the new design compared to the original one has been significantly

improved in terms of structure and aerodynamics.
Keywords: Unmanned Air Vehicles, Morphing wings, Inflatable wings, Optimization.
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