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Abstract

The purpose of this article is to briefly review the basic aerodynamic of straight wing which is
the basic pattern of the most low speed aircraft in the present day. The straight wing has the basic
aerodynamic principle nearly the same as the airfoil. However, the flow field over the straight wing
is three-dimensional pattern which differ from the two-dimensional flow field of airfoil. Therefore,
the wing aercdynamic parameters such as lift coefficient and drag coefficient differ from the airfoil too.
The shape parameters that effect the wing aerodynamic characteristics are wing platform, wing section
profile, taper ratio and aspect ratio. These parameters are used to calculate value of wing aerodynamic
parameters. Moreover, some parameters such as wing platform also effect flow separation pattern when
wing is in stall condition. Therefore, the knowledge and understanding of the basic aerodynamic of
straight wing is very important in aircraft design.

Keywords : Aircraft Wings, Aerodynamics, Aircraft Design.
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1) s nnasaiilaudnuazlatedn (Root and Tip Chord Length, C,Cp)
2) anunievestn (Wing Span, b)
3) dngndunuEenUn (Taper Ratio, A )

A=G/C (1)
4) Wuiitn (Wing Area, S) 1

S= E{CT + Cpb )
5) AdnsdueNA TS Aa e (Aspect Ratio, AR)

AR = b* (3)
S
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w3gen (Lift)

n1snIzANEAva sLsIanuuln

/ (Lift Distribution)
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WU aunLe A (AirFoil)

wisdu (Drag)
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aunyuu (Wing-tip Vortices)

MW 2 UaeallsillaznIsnssatataussianuuth
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a= -
1+ag/(mwe,AR) (4)
C, =ala—a;-) (5)
L=3q.5C, (6)
e ¢ Aa AanudurensminuduiussenitdulssavtusenuazyuusizuastUn (1/Radian)
a, Aa AAnuduraInTINANAUTUSTEn I duUsEAVBUT LAz Us s LN LD INALLNG
noufjilawiiu 2 (1/Radian)
e, Ag 1 Wing Geometric Shape Factor duiugunsatinassnaluiialueas 0.95 [2]

@ =y Ao uUznzvaslnuasAiunzneiiduUsednsusseniduaud (Degree)
L,C, Ao ussen (N) warduuszansussenvasin

Fin A Areduesmsiuaiidwintu 2 p U2

2

108 Poo Ao AEMULULYRIME (kg /m3) war U, Aenusiveseinia (m/s)
g
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NAUNIN (4) Ay MulsitiiasorinuduuesduUszavsussunaa Aspect Ratio vastn Taedniidan

Aspect Ratio gaaziiinnudureaduns @ seansussenuinnitdniitiaem
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duUszAvsuseen (C) )
wunsENU sEENSUSIBNUNLEINIA
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yulzne (Angle of Attack, @)
AyuUznziiusaen wznzlag
k]

[ L4
wuaue (o _g)
AN 4 uFgaImIsIUSsusUANATINA N AU s Ye s IALAE TR

dmiuArduyseansusainunilenituiannnisinavesaunyuiivanetn dniuluniseinanadians
FasnmdIna1 I aannstvasuulifianuniinniseuaadulss ansuseiumilenti anansafiansan
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AINATINARY AIUUANANSTTNUTLAND LSIAT1UTINVRIUNLALLTIA VBRI UNaUNTana1san lamuaunsn (8)

waz (9) AWANU c c.2
DL mu(ar) (7)
CD =Cq + CD,i (8)
D =qx5Cp ©)

g Cpi  f@e dvdulszaviussinuniamni
D,Cp fo Ausednu (N) wazduuszanduseduuesin
Ca o ﬂ"lﬁ’mﬂixﬁw%fu:s@é}’wumaqgﬂmmwummﬂ (Profile Drag)
[ @0 @1 Span Efficient Factor dA1luea4 0.98 &4 1.0 [3]
dloflansanaunisii (7) ssnwuiussiunienidmiuduiudlnensiaaduussaniusien dudedias
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5. AMAUGEAvasUNILazAn Aspect Ratio
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Tushaehstlazuaninisuamduuszaniusen (C_L) &uUsyAniussdiu (C D) waqﬂﬂmi@ﬁymxm
1.5 99 %’iagﬂmaﬂmmmqﬁamwﬁ 1 Unfimuemaesailauuazuatelnwindu 2.5 way 1.0 wms nugsy
wazdimuni1eln 15.1 wes Ingnasrsmnunuainiauuy NACAG415 Gsflayuuyngiduussandussen
whiiugudwiniu -4.0 asm [4] u,aaﬁﬂ'wﬁuﬂsaﬁwﬁnﬁmmaagﬂmaLqummﬂ (Profile Drag) iU 0.0095
[4] ﬁwwum‘lﬁﬁmmwmﬂwamaammﬂﬁiwﬁ’ummqq 5,000 AT waviAEan 140 Alamnsredilug
381

=

WiseAuAIILE 5,000 Lms HANMUILILYDI8IAA 0.73643 ke/mA3 waETAIS AN 140 Alawnsradalug
HAuvinfiu 38.89 wwsdaiui ngunswesln dnsiduauiedln Aufiuasan Aspect Ratio anansamuIn

Ianaunsd (1), (2) was (3) ald

1.

1]
A=22=04 (10)
S = %(2.5 +1.0) X 15.1 = 26.425 m? (11)
15.12
R= > =8629 (12)

NNEuN1sA (@) wldrmauduvainimauduiusseninduusedvtussenuasusne

2
a= — 2 =505 (racian) -

Tt

(1rX0.95%8.629)

mdsyaniussenuesdnuazussenvastnAunaldanaunsi (5) uaz (6)
€, = 5.05 x (1.5 — (—4.0)) x (r/180) = 0.485 (14)
L= =X 0.7364 X 38.89% X 26.425 X 0.485 N (15)
L=713511 N (16)
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Rnaun1s (7) Rensanadulssanousednunienihlalae

2
Cpi = —285__ — 0.008854 (17)

4T T%0.98%8.629

naUNTST (8) waz (9) AEUUsEENDISIH UMATMS IdWvasndian

Cp = 0.0095 + 0.008854 = 0.018 (18)
D= %x 0.7364 x 38.89% x 26.425 x 0.018 N (19)
D = 264.878 N (20)
8. &5
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