lwavva BaotdakorrouAou TparmaAn

2xeblaouoc ,avaluon kot BeAtTiotomoinon MTEPUYAC ULKPOU LN EMAVOPWUEVOU
QEPOTKAPOUC YLa TNV EAayLoTomoinon Tou BApouc KATAOKEUIC.

MepiAndn

H napovoa epyacia amotelel tnv Gewpntikn Baon yla tnv avamntuén, Tov oxedLoouo Kot
v BeAtiotomoinon mMTépuyac Un EMavOPWUEVOU EVAEPLOU OXNUATOC mou Ja eKTEAE(
TTon o€ UikpoU¢ aptBuouc Reynolds.Ot eEl0wWOELG TOU TTEPLYPAEPOUV TNV PON TTAVW OE
QEPOTOUN KOl TNV TPLOSIAOTATH PON TMAVW OfE TTEPUYEC avadvovtal Jewpntika Kol
eéetalovral ot Gewpiec e atpiBne kat Ewdnc ponc. Ot KATAVOUEC TWV OUVTEAEOTWV
TTiEDNC, AVTWONG Kal OrLlo¥EAKOUTAC AVAAUOVTOL TELPAUATIKA TTAVW otnV agpotouri NACA
4415 ue to Aoytouiko XFLR. Ta xapaKkTnploTikd tnc ponc yla xeunAoug aptduouc Reynolds
ennpealouv MOAU ONUAVTIKA TA AELPOSUVAULKA XOPAKTNPLOTIKA TWV OEPOTOUWV KAl N
opUn emdoyn aepotounc avaAletal Yewpntika pe Baoel ti¢ ouvdnkeg porg. Ta
VEWUETPLKA YAPAKTNPLOTIKA Kot ) AAANAETISpaor) TOUC UE TIC HEPOSUVAUIKEG LOLOTNTEC
¢ nrepuyac géetalovrar o Bao¢ Kol TEPATWVETAL Uit TPWTH OELPOSUVOLLKN
nielpauatikny avaAvon (CFD) yia uo tumoucg ntépuyac. Ot TTEPUYEC aUTEC e€eTai{ovTal we
IPOC TNV KATaAANAOANTA TOU yia MTroEelg o€ yaunAouc¢ aptduouc Reynolds yia arrootoAn
Un EMavOPWUEVOU EVAEPLOU OXNUATOC. STO TEALKO OTASLO TNEC EPOSUVILULKAG avaAuong
npayuartornoleital JewpnTikn avaokonnon twv Sla@opwVv UNMEPAVTWTIKWY Slatdéewv.
I6laitepn onuaoia divetal otic Stataéelc Riblets yia tov €Agyxo tou tupBwdbdouc oplakou
OTPWUATOC KOBWC QEPOUV OLAITEPO EVOLAPEPOV Yl EQAPUOY OE TTEPUYEC N
EMAVOPWUEVWV EVUEPLWY OXNUATWV.
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Design, analysis and weight optimization of a UAV wing.

Abstract

This paper is the theoretical basis for the development, design and optimization of an
unmanned aerial vehicle wing that will perform flight at low Reynolds numbers. The
aerodynamic forces are analyzed and calculated by analytical methods. The distributions
of pressure, lift and drag coefficients are analyzed experimentally on the NACA 4415 airfoil
with XFLR software. The flow characteristics for low Reynolds numbers have a very
important influence on the aerodynamic properties of the airfoils and the correct choice of
the airfoil is analyzed theoretically based on the flow conditions. The geometric
characteristics and its interaction with the aerodynamic properties of the wing are
investigated in depth and a first aerodynamic experimental analysis (CFD) for two wing
types is performed. These wings are examined for its suitability for low Reynolds number
flights for an unmanned aerial vehicle mission. In the final stage of the aerodynamic
analysis, a theoretical review of the various high lift devices is carried out. Particular
attention is given to riblets for turbulent boundary layer control as they are of particular
interest for application to unmanned aerial vehicle wings.
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