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Abstract: As the future development direction of green aviation, electric aircraft has attracted wide attention from

various countries. Most electric airplanes adopt a large aspect ratio aerodynamic layout, and the wings deform elasti-

cally during flight. The results of the wind tunnel test cannot reflect the actual flight requirements well. This article

is to determine the center of gravity range of light electric aircraft and get the accurate aerodynamic center position

in flight. Taking a certain type of carbon fiber composite material electric aircraft as an example, a mathematical

model of steady straight and level flight and steady circling maneuvering flight is established. Based on the test data

obtained from the circling maneuver flight test, the physical algorithm is used to identify the actual aerodynamic cen-

ter and compare it with the center position measured by the wind tunnel experiment. The results show that the aero-

dynamic center position of the aircraft identified by the circling maneuver flight test is higher than the result of the

wind tunnel test. In other words, for the electric aircraft with large aspect ratio and using a large number of compos-

ite materials, the actual aerodynamic center position in the flight process is different from the wind tunnel test re-

sults, and the center position identified by the physical solution algorithm is closer to the actual state.
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Fig.1 Flow chart of identification aerodynamic

focus through flight test
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Fig. 2 Curve of lift coefficient with attack angle
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Fig.4 Curve of drag coefficient with attack angle

oW T AT A P=0, X (2) 5
— A5 o, I ER — UOE RUME R ¢, = G/qS, Him it
BARE) o0 R e, BN B « A1 6L CanE 2 BT
) ARG o o, A B A 1S m. =040 &8 3
)R e AE PR (2) o g =, SR AR X R Y
P=gqSc,/cos(a+ ¢,)

BUATE L B BRI R R B P,
R = (2) B 55 — X AR bR 2P 3R Rk 3R 4T 1%
a5

XFF— i TR, Zad 6 A R Y 2L BT
DA L 0 R 1 A

2.2 #EIERRTIE

TE BN 0 B 2 PV RS, SR R A A 2k o
FEE W BRI PLBI AT .

. b
mo Ac, + mIAS. + mf"wlT‘; =0 (6)

Ao A REME s Ac, T R B mD
g TR AERLR 5 00 Ry T+ IR MG 20 3 X o 0 KHLIY
HONLE Xl KL A

3 SHPANHA

DA KE TR R R 5% e WUJRE F Bl TR AL i), S B
mFE 1P, Bh CHLE= AT, i T IR FERE
O RLRE MR AT R R, EEO A R K AR
LR BIEELOME,AHTRAE RS
B

F1 OERAG L FEES

Table 1 Main parameters of an electric aircraft'?/

BT m/ kg 528

ZZ TS/ m? 12
TR E K ba/m 0. 868

J5 A IS FRASL 29. 88 MAC

JoT 0 Ji BR A 37. 44 MAC

AT R B AR SO AT IR S A, 2k
AR R T AR e S B 0 TR, B T
PRAE CHL R CAT IR 56 F 0 ARSI iy Y
ACER FNIRE A8, I TR A 8 5 4% A RO L IF A B s
PR, BRI ARG B R AR T 0. 1%, 8 AR 5 & 193
Pl IO A6 B 1) e R RR 19 2/3 2 4

X AL B B SR B R 48 CREEMI R 50 Hz) . kS
TSR AY b T AR AR Ab B R S8 (GDAS) LA K b T s 40
R G HEATHRIA , PRAIE A A 30 s 3 & 1 B R R OE R
TAE

BT H B RHLAY CAT A RDIRES  7E R AT
T 56 L N A O PR A 2 O JE B Sk R K R
1A 3% 6 B0 A L TT EE ER RALTE SRR R R R
o RAT A AT IS R ] — BT i 528 kg, IR 4
P35 A RE RO V0 R RATARAS Y =
jzj‘]



82

W12 4%

(1) P& RHLAY FO T FR A7 # 29. 88U MAC,
RHLF R Ry V0 R ALTE A IR A 0

(2) f& 540 % M9 © ML & O AF B 7 E
29. 880 MAC LA R 5 ) CHLF- R B VAR,
BeAE KAL) BEE % B 8 Sk (y IS LR 30°~60°) ,
) 2t LT I AE s £ B2 6,5

(3) ¥ QAL E 0 5 BRAY & 37. 44 MAC,
LR RO R EE S VLI R OL T R AE R
FANE O,

(4) PR+F CALE OS5 RO E 37. 44O MAC A
AR DL B BERE Y RALTE R VORAE ALY 4 e
BEREFA Ny, SR (2) W B B A — B0, TR BLTE
Wik e s 71 2 04

0 A R AR R 50 £ L th =X (9) FT LA

33X (10) A= (1), 2 (10)BR PLA(11) , 45 3] X

(12) , 38 525 2 A 53 4 7 AR AT EHL AR A

D (R — X+ 2L (1)
Any m.* MU y
Aﬁ:z :*%(X('(;ziiF+ﬂny+l ) (11)
An, m.’ 2 n,
)—(F:mijny+ 1 I
7 n,
AG,29.88 % MAC — N6, 3743 MAC
Aé\:ZiA@zl
(12)
it':'j:Aazleé\:zﬁﬂ%ﬂEﬁ%{E,Aazlzalf62,
A(?:z:b\g*(i;o
T R ) 22 R AR R T ) RS AR
XF 2 BB R 45 BT A R A0 BELJE S B U
JBE X R 25 5w B, AR ST B g AR A BE JE =

B o AT IS R R R R B . W'
VE 02 38 E A RS S B R R LTt
Bt 7 DB R 45 ORGSR O K, A2 AR AT LR
T ARG SR

4 XITII PR
R xtEE

N T B E LR AL

HRERXEIRE L

FE2/SIERr Y

P Horh — HAWOEARAE A T 01, 45 & BRI Tr

AR S PR RAT BB MR AL

EAS

SI°Y, MY, Vim e+ ")

SI°Y, M), Vim e+ s")

e 245 R

WSS R A FBfE
Ho— A 2050 B P 5~ 8 i .

80
— BEHC)
o4 — = R /(m - 5
— - JHREREm )
48
3 e e, e — -
16
0 WMW«_/\
16
=32 F
48
64 1 1 1 1 ! J
360 370 380 390 400 410 420
tls
F5 HELATHRE AT
Fig. 5 Ahead of gravity center flight
100
— W)
80 F | —-- ?ﬁm%{b‘[/(m .5
ok = - FHREfEAR /)
40 |
O S
20
O -
20 -
40 T/A—\//\«\//\N-\/"V\,N
-60 -
-80 -
100 1 1 1 1 1 ]
220 230 240 250 260 270 280

t/s

K6 HCRTER AL IEHL 8 AT

Fig. 6 Limited circle maneuver ahead of gravity center
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