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LoBdoMg, 8 - 3mmbg dbgd LoBJoMgl S Mz30LXYRIO Bs3ool LoBJsEgl Fm®OL, L - OOl 3HMBOowOL
LbogMdg, h - 35JL0doEEo Lodseny.
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3oOOMOMS. 9990™dT0 509005 oo 3mOHODMbEIWOHO ygbgero.

AFy 55505960 = PAS cos(90° — 6) = pds sinf = pbdlsin O (2)
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359600l 6535000l LobJsmol dybgero Bgs30MH0EIH 09330l 999y 0dbgds v, = v, cos (260),
2V60(¥")?
1+((yji))2 '
35960L 6535000l dsbols, ol Jgodergds FgRsbgl 8999absoMo: obgzobowmm OOl 3mbEHwWGOL
35bLsbozg fodEGHowol dsbEmdwrs© FsMmZMmbs 396033390l dJmbg 30(H6H™ Bmero, HMIwol
RoOOMdO 0g69ds AS =b-Ay =D>b -i—z *Ax, 35806 B356HBg ooligErolal dS =b -y’ - dx. 58 bmedo
39953500 35960l 653500l Fobd 0gbgds Am = pAV = p - AS - v, * At, beraewm 03329lbol 33¢0wgds Ap =
Am-Av,. 50  ym39wogzql  20:m35¢obfjobgdom  3mbGHMMol  ImEgdne  FohGowbdg  dmddgo
99996@ 9o Mgod3ool doerol 3mGmOBMbE MmO dybywo, Gmdgwos Looom fobswmdol
doeols Gme0os, 0469ds:
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dF@oﬁ&ﬁq;g(fm = AI%LHOE - 1+(y")2 dx (10)
95806, LEOMEo FobsMdOL dserols obsdozm®mo 3md3mbgbEos:
F = [ro 2 MU g = [F22V O (o, — x)dx (11)
@obsdoznmo — Jg 1+(y")2 — Jo 1+(y")2 0

Bosg 0 (xg — x) 3930L50Q0OL BYBJ30s9.

(1) 259mbsbEgdol dglsdg dgLogz®gdo godmfzgmeros 35960l 653500l FOHMOL BYEs30M™ME
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Wsdobomwo  ©obgdol  Fgdmbzgzsdo  dglodeoms  Lolsbezmm  g9gbgdol  dobgzom  bobmbo
3°00350b{obgd Mo 0dbsl, MBOHM godsMGH0390o Lsbom, G5 4wolbdmdl, Gmad dolo ooy
BoRJsMOL  3BIM3MO30w90s. bobMBol doserols gergdgbdo®mwo 360d3bgwmds dt = uvdS, Lssg v =

Veor/1+ (¥')%,  dS =bdl=Db\/1+ (y")%dx, bown p bsbmbolb  3mgxn030gbGH0s. o0  dseol
dart
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y(x) =0 (18)
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Theoretical Model for Determining the Contour of a Symmetrical Wing Profile
for Drag Minimization

Bidzina Abesadze!, Saba Kopaliani?, Lizi Ubilava3?
1.2.3Georgian Aviation University
16 Ketevan Dedopali Avenue, 0103 Thbilisi, Georgia

Abstract: This paper presents a new methodology for determining the contour of a symmetrical wing profile

based on the principle of least action and the application of variational calculus. The proposed mathematical

model aims to minimize aerodynamic drag while satistying geometric and physical boundary conditions. The

theoretical analysis represents a significant step toward the design and optimization of aerodynamic surfaces

In aircraft structures, as various issues arise when operating at low Reynolds numbers. The developed model
enables the evaluation of the relationship between the wing profile geometry, flow characteristics, and the
resulting aerodynamic resistance. Furthermore, it is demonstrated that for a symmetrical profile at zero angle

of attack, achieving minimum drag purely by theoretical means is impossible, indicating the necessity of
further investigation into more complex, asymmetrical airfoils. The obtained results provide a foundation for

the development of improved optimization and modification methods for wing contour design.

Keywords: aerodynamics, wing profile, drag minimization, variational calculus, principle of least action,

Lagrange equation, optimization, flow separation.
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