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Abstract

This article based on the design experience of wing body fusion aircraft before designed a wing
body fusion aircraft aerodynamic shape, and analyzed initial model of the wing fusion aircraft
with different wind speed and angle of attack. In the process of research, CATIA was used to
generate the initial model of wing body fusion aircraft. Taking into account the specific size of
the aircraft, the choice of airfoil and for weight, the cruise speed of the aircraft is designed to be
30 m/s. Through the wind tunnel experiment and FLUENT computational fluid dynamics soft-
ware calculations, we can get the initial model of wing fusion aircrafts speed cloud and pres-
sure cloud and the distribution of the surrounding flow field. On the basis of FLUENT computa-
tional fluid dynamics software and the distribution of the surrounding flow field, four improved
models based on the initial model were identified: Eddy swirl model, wingtip winglet model,
canyon model, and flat tail model. This paper researched the aerodynamic performance of the
four improved wing-body fusion aircraft models at different angles of attack and wind speed
(including lift coefficient, drag coefficient, lift drag ratio). The idea of the impact is to establish
an accurate improved swirl model, to improve the wing winglet model, to improve the duck
wing model, to improve the flat tail model. The research has used CFD to calculate the aerody-
namic characteristics of the airplane at different wind of angles at —4° to 14°, and analyzed the
aerodynamic characteristics of the aircraft at different speeds and angles of attack. It can pro-
vide a theoretical basis for the safe and efficient flight of the aircraft. This research compared
the aerodynamic characteristics of the improved four models with the initial model at different
speeds and angles of attack. And then it used the aerodynamic characteristics of different im-
proved models under different flight states to explore the use of the improved model and its
development value.
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Figure 1. S3010 airfoil pressure coefficient distribution
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Figure 2. The initial model of wing body fusion aircraft
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Table 1. The parameters of wing body fusion aircraft
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Table 2. Selection of 7 control parameters for RNG k-¢ Turbulence Model
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Figure 3. Initial model lift coefficient’s variation with angle

of attack
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angle of attack
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Figure 5. Initial model lift drag ratio’s variation with the angle
of attack
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Figure 7. Initial model of the surface velocity cloud at 0° angle of attack
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Table 3. Spoiler, winged winglets, duck wings, flat tail improved model parameters

F+ 3 YRS, BAH)E. M5E. FEMGHREISY

£ 85 10 Sl
JE A

EYIpA

Jsz Lt

AL

PR bk
30 30
0.7 0.7
150 150
700 700

3.053 3.053
167 167

/N

30

0.72

150

700

3.053

1.67

e 38

30

0.712

150

700

3.053

1.67

30

0.76

150

700

3.053

1.67




R 55

U0 10 FT7IR, E I I A ESORE AR IR 7 AN i) 3 P AT AR IR A TR B S i 2 1 DL A TR A R R A
WFLYINT AR, 7E S ANEEE T T BE G EE R AR A AL ) PR A T i, 3t R iR T 2 AR R 7E £
e N ATEE N, LRI AR AR R AR T RARIR, BRI R 6 e 5L
Fegly, DR e AR (0 B AT 1 B AR Bt o X v R R 11 SR QIR 5 3L TR R AR R B B R TR
IRE G, SARRE EAL S TSR, T H IR 38 T 00 AR AT LR A rpoCo A b7 [ 338 B 6 B35 (VD e A4k
LAY BRATL 38 2 THT 1) PR T2 HERIG L, 5 A0 ) i e SN TR BB THT 2, (645 R Ok b 3T A T30 PR
R S RS SR A N RS 5 R 4K SR PR TE LA R T TG 20 25 . BT ATEI A 40/ T 47 OB iR
BASAY T BH L AR T AT AR A

17 22430 L A S TR 300 A AR S0 I, TR A A T TR AR IR P O PR S T PRI B B T J2 R iz
T IS A% 3R AL A 6T T 77 B T R Ao R A, IS T R YT 285 1) BEL 0 2080 (B e T i 55 A L7 R B BT ) W K T
e FLFf 5 3B Fal A A A 20 f B R IED £ OO, BRI P AR R OB S, TR B AR 98/

2. BERY/NE A

AR R /N B R R LR R D 30 mifs, AR 2 A AT I AT BRI THRRLEL, EORTHRRLL{E A 10
FEAT BIRIMARERL K ) 25 BRI RS /N BB AL ) I g 2= B (] 11) R A H, W1 8 R 7 B Ak (IR I (X (B
X LR, XA BT 3R S R A ARV GA R BTE K AT R, ML TR R T AR S Sed L3 BRI 1 AR
LR, TEASRZIMLE BRI, WA R R IR ML R A E IR MR — BEE R, BN T EHLR A R
JEsZ LN 7% S A7

WIGEAS R AR /NPT B 7 PRSI N RS s R ER, IR GGk 1 E
IIABREE, 13 HE GRA A YL A SR sL K.

TR /N3 OEE AT A7 TR A PR DX (W €2 X 350) EU A AR AR AR B, R 3R /N R B = A AR,
17l NI 5 38 B Rl R S BRI AR S o TE B PEREBL M F T PR B ARG PR I TR A B AR AR, IXRE A
B 79 B RS AR LB S E .

BN R BTG T U = ek AR e AR AN T R ) 7 1) B Ay . X FEREIR T R B R
PRMLIR A 3o B8 AR v L A A [11] [12]

A B G mA R CHLR R SRR, R, SRR RIZI R K, N AR K
JERRE X, XA AL T2 TR /B, IR BRI . SR B A /N A BTSSR N R A
(IGE 37 SR BRI ARR A, R I AR R ARX P8, /N T HIS R . WER /NG
VI AT BE L il 2 B LT DA, vk i RS /NAEIR T ML AR A 1, f e B B Al Ak K
UINEESTSUFR

3. PgIEA

0 B SO AR AE 70 A AN AR RAS I, S BRASR (1T BE b SRR R AR Y, A IR SN A dR A
MFHRR b, X RS B B G In T B SRl A A LR IR IR, R BB 3K, BAIaat
TR 38 MG AR /AN [ XU OB B 2855 R IR (K 12) AT LA, BB AR I AT OIS 00 58 5.

Britbz 4, B G R AL T AR S WA R B Ee B, ORI BT R T E Rk, 18
HHGFE CHLAFT 100 G FERGE LAY 3 1507 B VLI 2 RSP A B s, AP R S RlA R
BT 323 T LA BR ], 5 3 Ll U 3 A0 SR ROPL A 07 B AR — 2, SO 38 AR AR K — g
FORMIR P, HERR T ImE.

FrUAZiar LR SR R G , TE/ND AT A, SO (7S 356 7 (% DTRRAS 2 TS 38 5% BH g 9 5T
Wik, T S B e AR TR (1 T B LS B WA A

SRR 1) Sk R B30 A T G 1 K 491 2 L 3R XS R (O 7E 30 m/'s [ o RN = BT LB



I 2

FUA 157l Ay (000 3877 2 PO TS 38 e o 4 38 O il 15 T T AR I DX AR K, 3 PR D o PR A0 18 K
IS SR 7 A PO TS R i FE A B 1 M0, A s RE R TS SR e e 3R B R AR T B R R 0
i 1 LIS 3R 4 A 2 S R RS .

ARSCIEE KR J A0 FLUENT TS0 77 27 0 S5 7 FR) R il o 6 3 of 382 R 5 4 ROBLAE T K i

9_
e 20m/
o] 18ms R = A(l) 8- ) - 3 s Axl)
T - B(2) X - e B2
3 (‘- —a-C(3) 74 Vo i N a @
7. °e) Vo0 CG)
v <« v-D#)
o ¢/ . <« EG) 6- V8, o FLeEO)
[ =0) . (5)
54 / \ 54 : \\.‘ o
H d / \ T+ AN
4y s W, /q s
] N 2 w\
§ v A
[ 3+ I/ x
24 V’/ é
] 4 21 7
[ 4
0+ 4 14
T T T T T T T T T 1 M T T T T T T T T T T 1
6 -4 2 0 2 4 6 8 10 12 14 16 6 -4 2 0 2 4 6 8 10 12 14 16
a a
94 25m/s = A(l) 91 28mvs 2 = A(l)
: = = © B g - * B0
! A B S, 4-C(3) J iy == SN 4 C3)
7. N4 T \‘l\ v-D(4) 7 w/, \\‘ N D(4)
Y/ < N ‘ < EG) /& N\ £
6] H \ 6 1 N\
T 5. i Tt 54 v ’ '
K » A il /.
t 44 il \ bt 44 / v
{ \\3
3‘ . 34 : v
2" v 2" v
11 - 14 <
6 4 2 0 2 4 6 8 10 1214 16 6 -4 =2 0 2 4 6 8 10 12 14 16
o a
104 30m/s ——vey
A -
9- iy N e B(2)
. P S L
. L R RELG)
7 / “ X _ < E(5)
/4 S
7 6 /3 \
M 54 3
£l Y
31
A
]
14 <

—T —T T T T T 1
6 -4 -2 0 2 4 6 8§ 10 12 14 16
a

Figure 9. The initial model and its improved model at different speed and angle of attack
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Figure 10. Pressure diagram of the vortex model at 30 m/s clouds and velocity clouds and
vortex surface velocity
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Figure 11. Wing winglet improved model’s speed cloud, pressure cloud and isobars at 0° an-
gle of attack
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Contours

Figure 12. Duck wings improved model’s speed cloud, pressure cloud at 0° angle of attack
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Figure 13. Flat tail improved model’s speed cloud, pressure cloud at 0° angle of attack
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Figure 14. Initial model and flat tail model’s pitch performance
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