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Research of the Wing Aerodynamic Center Location Based on a
Corrected Panel Method

Jia Huan, Sun Qin
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Abstract; A corrected panel method is presented and applied to calculate the wing aerodynamic center location
which is faced the contradiction between percision and efficiency usually. The method based on the CFD data at
different attack angle corrects the downwash of the elastic deformation sectionally. Corrected panel method o-
vercomes the shortcoming of the panel method by including the nonlinear factor, Through the M6 wing aerody-
namic center location calculation as an example, this method keep high accuracy and higher efficiency compared
with CFD method. By using this method instead of the traditional panel method, the aerodynamic center loca-
tion and the aerodynamic center location changes can be correctly calculated, This method is suitable for design
stage of engineering project.
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Fig.1 Slope corrected panel method

ERE ETBEETEMILESSMESEFR 167
C, =[WT1][AIC]{DW} e))
CWT1, _[ Cy, 1 given _[CaColn @

[Cy Jimmt  [Cottoa— Cppmﬂ]

A [WT1 8 &4 T ot BL 88 1E B 71 B R
B IERERE; LAICI A3 M AR A&
DW AEENT WG [WT1 L AFLBIER T
FERFERXAITRSE § T50C,, Jige B i MHEITH
#% EM CFD BRH BB RN ENRBRTHRAR
ZBUELC,, i pua BEE i DRI TE T T EAG H
MENDRBRTUAREZSBE o1 e HFHHB

B R RAT A .
B IEJG BB R R BUE
[AIC]* =[WT1][AIC] &)

AKX @OTH, B RBEETEZSFER
SR % R BB R TS R P 4 B IR
REFIRPRRBBIERT.

FRBIEMITHELFABLIHEHA TR
HABBREA KM FABERRNA N —E
RESHANEKERR. B1HRNERE £0/H
FHRTEBMNERGAR. 7 "I A )F LK
RREMAE. FRBEBTERDHED £~
8°EK 4°~11°h CFD it BT <3, RELREIE
URBHMEANL. GEKBARBARN EW
FEEZKIBIE.

ME 1A UE W % WA R A BB
RBAPABEKHNEESER. XRBAT.FE
BUBER TR TES WGUEATHEEER
FA (AT A R & F E W A AR FD , H I RG €W
MAFRMHER/ELEX . TR ARTESAR
WHATH CFD BEATBER T LRERGKE
B (BB IE B 7 2 R O BiE O AR AR AL B AR R R
R. Al AXRRBMTROEMRBIERE
VAW

AC, = (D [WT1L,[AICI Cor],) {DW} (&

J 0 Q; +0,<ﬁ,

—sin(e; +6:) +sing;

[COT] —Sin(a,- _'_0!) ﬁi<ai+0i<ﬁi+l
S o

(5



168 METEAR

B6H

AFn HAHEE R 2T XEEE;LCorl: N
BEILES MIARBNKNTREEELSET
Ve BB WO R B D S 500 R5R « AN TH LK
A B RA LA RS H R T
Yess ;0 ABMEAF IR K T Ve A 8 N 18 IE it %t
BLEI T e -

FHRBIE T T USSR E R3S .
FMRZSARBHEESEHERTEFBEE
RBPAIR R SE M. R\|AKIT -

f.=q+* 8+ AC, (6)
f=G" - f, €2
f=K-+u, €))

AW f. ARRGEBTETERNIBI I f A
WA FRIGE) W R s ¢ ARFBIE: S M &N E
I T AR BB X 6 JE B s G O U3l / 45 4 TR e oz
AL AR RE s K R G5 N BESE e s, R R
Pk .

BEBARBIER  BITE T RS R 3)
J13E S e R B E A Rou R B, ST R
PR BEE R B HRESEEEZETT
BERLARBIEETERBSHERTE T, B
KRS, ERSBRE#T, BEINELRFE
NI,

2 ERMNETE

ME LRSI N TERANE LA —K 2. B
BAFERNEM. MYBHEMREELM T 4
i HA SN 0, B

M;=f"+ (z—Ix)=0 €D
AF:fAET ESNMER R ERTRHIE; 2
N TCE R R AL« T AR L A — TR R 2N
1 BB sz N RO E = J5 10 AR 4% .

x 75 1) S XA e BB AR I T T 4% Ak )05 T 4% 3
JESRFT5 1, A 2 BiR .

s

xd
\
N
N X
N
N D,

¥ i *

B2 RAMNEREHA

Fig.2 Aerodynamic center location
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Fig.5 Finite element model of M6 wing
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Fig.4 Lift curve calculated by three methods
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Fig.6 Deformation of M6 wing finite element model
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Table 1 Aerodynamic center location

calculated by three methods
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Fig.7 Aerodynamic center location at different

angles of attack calculated by two panel methods
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