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Aerodynamic Characteristics of a wing
with Tip Devices and Configuration

Soon-shin Hong, Bong-Joon Lee

Z X
1. ME
2. W& FX[o CiEl BHEY
(1) 2CHE (end plate)
2) ¥ (winglet)
(3 &HHE ML (sail)
3. &IlE Yol e BHEM

4. HEH

« YT e $3Fu At A
= GFYFtln ¢FrAZEN s



102 #FF4EaA A 4 A1 5 19869 129

1.4 &

gF719 #8¥F s @ile S g gLdTe BEY Fo48
AU gk ol F7I9EAA B3l F4lol Hel, oldl tE ol&d d¥H o
T8 F3 2ot Y GH¥EE FuA AAYLL AFEe] BYtle]l My
ol o3 Utk ¥3 #F:yHEL AANYE 1/3 L& 12 HAE AAjTE AL
uj- FA8F Aldolw, o]g UHE AT EES FEH KW ¥ A4 A7}
E3ol el g€ & + Utk

F7IEEF U FIAEAN BoME ololx Y AstHAY AEA W&ol FI
E SHE@RFEO7E A4S "ot o] @lE R E dstd gridle WalZE(down
wash)ol A7 FEEEZ0] FopAn metd fFEgeo] WAt FYEYo|
#HAEA "ot olg4 wF e 3¥e A Y3YEH frYYdor FEHEH
°lF FEYEHL B Al HE SR A A Aoz
E 478 AE3] A o= AR Fa Al 5 Atk FFUIe ceHl g4
MG 30%, AT oF 50%7F FEdEerA o JYHE FaAUdE A
L o g ujErle g FAATIE AR E YUY £ Ave olFel Ak oy
3 INE SRR AT Y FEHFEAH AEE o] AT oA W] EAFo
S, a2 WHe g LanchesterZd 1897\l ©]&1g Wil E {9 4%E &l
FEFYEE FAATIE FRE JEUE ugsiF e, oA 2+ Prandtl®] %
goolgez 191140l o] MAZ FYEHUT 2 F 1921400 Prandtl®] A
Akl Max Munkell &% A1), 1956"4011 Clementsell 9% A[2], 1968'dql
Lundry$} Lissamanell €13 d3[3] & d@o|&g oS daA .
ojg} L dFdl 93 FxyY @i”o”ﬂiit g gudoit Hd
(winglet)® 22 ZF2& AdAsle @/ oFol AHHEARE F22H FEUHE
#AaAFE B Eolth o] WYE Ve dEd HEE FAste AHE o
F7F @l AHez golgd she A AaAdle WYl ey 2 Foe o
Be A @l 2 9¥ez wAEo dA 483D Uk HIde 0T
etgolt Yy whdlol) Md(saiDelels A WNE ddd MYPLE M2
oAU MUNE FRete R Y-S AaAIE YHE] dFEHL Uk ol
Spillman[4]ell 98 A7E Aoz BYAPHEN FEIGHIALR Astod oF 11%F
o dudz 2 ok wRE = QUth

SA AFF nkek gol FFrY FYHFAAN REYHLE 8 ¥ Hsty
SNE GFE HAEE Agoz2N FAaAD F el A =Ed 3o EE
H3 dew dA wingletd FEY HALFAS] A4 Ut 2 EA)
ol ¥ FANELS ASE WHY iAol AHEA HAEH UYLE2 ofgSs
3719 AR HLE 4 e Aol B £ 2O Qlv] W& Y dAxA0



A% }E71Y eNEFA R Aol g FTHEAY 103

obd HGFEAME 288 BIYY F71E JtALE F4E Ut =g
Hae & QARAFE A0¥S WA ALEHD JE FE2UE gaggess
ghEl @t ¥dE 4As GAE el AHE& Fol AEFHE H
aA7IA Qo & 8 YHeR gaAuitt @NE SR @Yo g
71& &% AEUHE FoATlE PR AR EL led $E2F1EE A
= A7 gasolof steg v ) EAFI §o @& AR o o
B BE Yz Ad¥es FEFHE P F UE ARE PHe
24 @l EA 2 wgzte gty e A8g ¥ 5 USH 2FY F Ue
EF94229 wing tip flapell ¥ AFEIVE dRE vE Utk ool ol
gAE ¥4 2 AAE datd HES Brlz g

2. €AE FA P FTEFH

AT YA e REFY BLAAE J24YBrI) AHREE AeeH
2847000 AHESE 4E0E TRED. A4S vAslY AL BE WA
ZyolAL doln gl @lzs HRAYAE BAY A & AE U ol
# A&gel WldlE Be BEd AMAM @B T AT o 9B
ol #=Yo] ST vl AU A& LulArle] ASEE AEGT
ZAFAEL GABO) W Atank)Lh 2 SHB(end plate) &3] WSl H& 7}
2AZHE AN PEE AL R0 oA HYEL A9 E Yuezy
Gt duud Wi 4 & BE 379 AA6 F¥sd fEVEE FaAR
.

W)y deson AW Lo slojge gat we Y WHos @ HEY
Y 2aRAE 2 g0l FA RaH BT Aol $48 FL A9 Fe w3y
& 2= Juwe] gasil Hgen oY 2Rz ALY Hol wingletol
4. ol winglet& QJR@IE @l A9e Yozt @3 FAZ sdT WA
dagde A ¢ 4+ e oWE %G od¥ ANE  Richand
T.Whitcomb[5lol el814 22 A7ARHReH BP4%o Jdumur ¥4
A%} U7 WEO ol T2 A8t winglet o2 WAL wE ¥ R
olth. A2 AYABl o5 winglet® AE&Asl0l S8 A Y= Aoz
gHAD QY olsh Bol AT TAY FANEL OheT 2L EAE ol 85
SEYRE FAAD Uk F WABS SFe) ZEE FHAAANAY, AT o
8 ANATAY, Mgz 228 B4 o AEFLL F2ATT 4
o} oleg AAE Zol HEAY AEL AWEW G 2o

(1) 9@ #(end plate)



14 }ILYSLHA A 4 B 1 & 1996 12¢

qgol@d gl #HE Aoz BAF oM dEd e ENE
SFE AAATIEEZA FR¥EE HhATR FEELE T2 AT A=A
olch. ddtwtal wEE =#([6-8]8 AvEE duddg RAIHNAL B¢ ALY
o] F23ALEE U & SUrh B FAF ddwe] A AxIE Gl F
B EAd vlAle 98 nasly] Yt HFE YA dolHurt gl tRARY
(AR)7} 49) B d7le] 38 EHE 188l Brg v ddwe 29 1 99
2y o] Zzbe] gygor ot Yo A= vk 27 194 2¥ G,
I MR 98 29 oaute] 9o didt 8L nAdhd Cla, Cona® #2 9
g A SR Aol HAAHEY 2F st AEE HUth
Akt G, J, Mol g FHEANUS] Alole vt HAZ AALIHE E 1
© 71984 sartte FAse HYe §¥ EHEY o F4% udy
ol E & Utk qurwe] A Wi JF2 E, G, K, L& ¥ZE B9l Coo,
CLmas®t CLpmac® FEL Aotue] Hiole %L H2 ¥R 2 A2 YE
Ui gleut aCpy /6Ch 9o @& %e WaE veha gich

a9 194 B & £ g%l K&} Lo] aCn /aCH 0l vlAe 9¢& dae o
ARG SAZe2 WAL IA gt Aol Fx¥EFad A7t AeH £F ¢
g g o dirfol) EYE 7HEE& o o A7 vke ¢R7E UATHIE]
d@A7lA] gRE e ATEHRES FYs rledtd HEYHo| e ok
& lelMe g8 Ze FEEHE VEIES ¢ F Uk

D AedE Mgl A& A9l & TEZeA FPvie] F7HE 7t
e HdgPguls F71eHA] et Hugguial i Ade @i 7t
ZARY7E A W duel §44uY Agd Ui gl gA4FHAs
o ¥zt & Wl F7hgich

2) Fa@uzk Advt B dYAFRE o WAL F/MNE £F AAY
AedE AY{Y 4ol vy AW E Jeplle dYAs] HHt F
7+t

3) deES HASHE o e AdIHAsrE St 2 FHELS I
W W3o] g £§ yadrh

4) otutel ¥4n Ao vgrle FAMEAAHA ZA FFE vAA gE
o}



A& 3018 e dA # ¥4 dY FHEAY 105

——
e Plain wing
J M G K L £
A0
I: |
G ! i
Laos RMM,_Q},__«W_W M-»-Mif-* k...»._._.“,~"__:,___:;l _4,]
08 : ! I T
oc, 2 o T 1. f r‘:“*hﬁw
: : y
04 l ' NN
14
i T T
c | ' |
Lmox 12 ¢ S — o ! - =7
e T s s A R I A
o UL T

6 : ] 1

%, i - J’ RENN T :‘J}“
(o T T T |

L LT

2

¥ 1. ] HAd did FYEHang)
{effect of end plate planform on
the aerodynamic characteristics
of a wing end plate configuration)



106

FELYHEA A 4 A 1 F 19969 129
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