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A Study of Canard’s Influence on the Aerodynamic
Performance of Box-wing Layout

Xie Wang, Gao Chao, Zhang Zhengke, Hu Xu

(School of Aeronautics, Northwestern Polytechical University, Xi’an 710072, China)

Abstract: The box-wing layout with canard could significantly improve the whole vehicle’ s longitudinal pitching
moment properties, For the box-wing layout of UAV, the canard’s influence on the aerodynamic performance
of box-wing layout, and the influence of the canard installation angle, canard longitudinal position along the
body axis, and canard area on the aerodynamic performance of box-wing layout under cruising flight are studied
through numerical simulation. Results show that: canard can increase the box-wing layout’s maximum lift coef-
ficient and the stall angle of attack, and can effectively regulate the longitudinal pitching moment, but will
slightly reduce the maximum lift-to-drag ratio; under cruising angle of attack of 3° and cruising speed of
50 m/s, the installation angle and area of canard will have a great influence on the aerodynamic performance of
box-wing layout while the canard longitudinal position will affect less on the box-wing layout. Above all, it can
be concluded that the canard can significantly improve aerodynamic performance of the box-wing layout with the
comprehensive consideration of these parameters of canard.
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Fig.1 A canard-box-wing layout
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Fig. 3 Influence of canard’s angle of incidence

ME3HLEH - FEEMEZEMNE LR HE
HERBEFHER, AT OBHHHGEEEL),
FrBH & BN T R /DB ERE A
¥zl

AT YT BRREZEAX AN E N,
RECEHL B MR T #THRE . IERATE.
BRENEGMBENA N RZBSERREAEX
AMEBEEPO M R LMK R, InE 4
B o



438 Pz TREARE £5%
0480 ¢ DA, B 4(DOFREF S —EHIEE L MR
sl ok, FEMBRLKE. AT R,WAHAEE

F+ B, & AT E RS E WA AT 2P A
sosror AR B, EEXFBAT S 0ELS
0.465 F \7_5 BT 2T ST BE 22 M e /N TS BB Bl .

0460 . . ; . HEER,E—BHNKDN AT, EEBRE
’ Sam ’ ’ %A R K , & B A R B R M 8 K, T B HE 8
S /J\&L%iﬁﬁﬁ%,ﬁjjﬁﬁd\m?ﬁ@mﬂz%o T
bos0 FHBRBEARNKPEET AT LR ER S
BLAEAEASERNGMENSREmARFRNE
G——Efr—‘—,g‘_\_‘—ﬁﬂ o 5
60'025 ik, BP 3THS LA A,
3.2 BEHAELE
0.015
3 SGW/(Q) 7 ? P 3.1 B B 1 17 B AE R iR B (AP HS
(b ERF A EK BET&ENK 0.5 m), R FNE A Lk
ois e 1% (| Az| 28 0. 05.0. 07.0.10,0. 20 m), %%
IR 3%, HAS B, B 3 W B jT 5 60 8 X K
0110 MRE@=3DTERERBHKERERZ G
© B\\,/”‘“ B 5 B
0.105
0.690
0.100 ; ; '7 ; 0638 F
/() U 0.686
© NEFHEK Cesal
0.075 | . . |
0.6820 0.05 0.10 0.15 0.20
0.070 | Axl/m
0.065 | () FHEK
< 0.060 F 0.058
0.057F
0.055F
51 0.056 W
0.050 F
0.055F
0.045 1 L L |
3 Saw/(a) 7 o 0.0540 0.05 ‘fi‘in 0.15 0.20
() MRFHEK P
B4 WS3E 2% A 3 RHLASRR S B MR B B 124

Fig.4 Influence of canard’s angle of incidence on

some components of aircraft
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Fig. 5 Influence of canard’s longitudinal position
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Fig. 6 Influence of canard’s area
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