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Parametric geometry modeling of flying wing UAV configuration

integrated with intake and exhaust

FANG Xinrui, YU Xiongqing

(College of Aeronautical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Flying wing is a preferred configuration for unmanned combat air vehicle (UCAV ), in which its airframe

is highly integrated with intake and exhaust of propulsion system. To implement rapid geometric model of flying

wing UCAV concept, a parametric geometry modeling method for flying wing UCAV configuration integrated

with the intake and exhaust is proposed in this paper. Firstly, parametric models for configuration of the flying wing

airframe and the intake and exhaust are established using class function/shape function. Then, the related geometry

parameters between the flying wing airframe and the intake and exhaust are identified, and the correlative control

rules are set to match airframe—propulsion interactions. 3D geometric models of the flying wing UCAV configura-

tion are automatically generated by use of the parametric geometry model and CATIA API. Application examples

indicate that flying wing UCAV configurations can automatically adjust its shape to match the different intake and

exhaust concepts by use of the proposed method. The method can effectively improve efficiency for flying wing

UCAV conceptual design.

Key words: flying wing; conceptual design; parametric modeling; airframe—propulsion integration; unmanned air

vehicle

W B
E&WH:
BIEEE:
5 A

2022-10-20;  fEEHHA: 2022-11-28

I R 4% 5K % 10012019~ 1T-0009-0053)

RMEP(1965—), B3, -1, 242 . % . E-mail: yxq@nuaa. edu. cn

J5 T, AMEDS . CITEANLINE 5 TILA R S B RE[T]. fiizs TR RN, 2024, 15(1): 30-37.

FANG Xinrui, YU Xiongqing. Parametric geometry modeling of flying wing UAV configuration integrated with intake and exhaust
[J]. Advances in Aeronautical Science and Engineering, 2024, 15(1): 30-37. (in Chinese)



%1

07 TKER A R TEANLIME 5 B HE LA — R AL 2 S At 31

0 35l

I A Ry S — R AR R L0 AL A e B 2 H
BB R A A T O By AR A BRI A
SF- R R Y o B ML B A BIL A SR T Rl O M i 2k Y
M A B . 5 R R A SR A T, T63E A R A R T AR
AN THBH LY L BB PR R A L (H AT G 1Y
TA AR ONTH , A R AR R 1 25, 7 B0 2 2 ) K
T RGO GE R g e fae tE . Jm ARk,
Bl RAT B H R R, I A R T A L
TEAEN (B B 55 07 T AR 3, W JE A A AL
(Unmanned Combat Air Vehicle, faj #K UCAV) ¥
— PR e R gy & Bl 35 ) X-47 R
y& [® B H Ak (Taranis) | ¥ [ 6 # 4 ¢ (NEU-
RON) % i iy S=70 . 38 [ 9 Bk 11 55 %
TRE AR .

KA UCAV Il H R M & gl L 200 A5 7
X, FHER R G B AENUR T B, XA W] R AL
A A5 kb SHE P A U, AR B AL b AT ok R 4
RGP IR R, AT 4R m UCAV (1 &
PERE o X FP AT R 09 HE#E R g8 (R bl S 3 HER
F80) 5 CEAMNE @ EMAY, R MRS
R W UCAV HLIRSNE . B, 78 /3
K UCAV W Z it , w5 2 0 % LR 5 4
HER G — AT . R TR B L i
BT B AR AT A B O R, O BEOR B e AR
LA il 5 58 LA RS A R T B

Z R LAl AR R 3 A AR S T 58 LA A
R A T B, R 2 2RI i SE ke
IR UCAV INE S 8 b B H SR 311
—ANE L R T AR RSN U R 1)
W53 =B BB — H S HOR R Ty 4
BILIUAATASE A 5 Jo fis <=0 2 B Ak JU AT A% 7 12 g
TR A R TC ML (1) S AR 5 B AR SR
H i i /25 (Free Form Deformation, fij K FFD)
Tk T REANE S BB I R iR
JFRE T AR A BRar o ST
FED J7iE 090 T f a8 4 B0 X 638 A Jmy 19 5% i)
Morris 5B %) JC 2 35 B il A A7 e 75 ZE R
GIEZS Y SR SR AN S VAR & P A S 7
(1 SR LT AL Edefur 34087 7R [ (1 i<
T J5 28 X HEALAM T VR Bl B B 1 8 1Y 52 1 5 Sepul-
veda 55" 0] UCAV HEZ BT, JBR T 2 8L L

il

Al BT A RS M . (FAT 1 7 i 2 G L
WAHMNE S B BB A R B IR R &
X AN E 52 ) BL AR S I S B0 Ak H RN A
R GEAME S Bk ST AN AR B ME . X RR UL
o S 7 3k AF A I ) R | 7 4R UM 2F R 48 LA
R HY RN LA LA B R B R S S B Z WA
ANVCEL, B 2 MR 0 2S (BN 2, oIk A 8 &
KMV HEHES R G0 B AN R s ) ot 4y, i
A2 TA1 YR B, X U BHL I8 = 7 A AN R

A SCE X KB UCAV, #F 58 KR LA F1 &
AL HE SR GE 0 — ik S Bk L e A 3k
S ALK AME 5 i HE S U AME 9 A SV EL, IF
N CATIA R R 5 i, Bl e =4 JL A A

1 —RUINESHUERERE

Z A JL AR R R — A 2 0h iR LA S B
(Y KA BERE o AR B Y Y T 3R S UCAV SME 4
s K A Sy FE LR A 2 AR S Ahae (R T AL
PRER ) RN TR A B (EHE R GE) = A =,
wmE 1R .

gmmﬁ; p B
sl L SRR
—=
TR :
g
- WERINR  iraioum
T A
S R A
HHAURG (AIEED |
B PR
SR

B s’
WE b

Bl €3 UCAVAIME I F B
Fig.1 Main components of the flying wing
UCAYV geometry model
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Fig.2  Schematic diagram of airfoil type
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