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Configuration Optimization Design of Blended Wing
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Abstract: Blended wing body(BWB) unmanned aerial vehicle(UAV) has good lift to drag ratio and stealth char-
acteristics, and is of broad application prospects. In order to improve the endurance of the UAV, considering
aerodynamic characteristic and structure weight requirement of blended wing body UAV, lift to drag radio and
aircraft area are taken as optimization objectives, using multi-objective optimization method to study configura-
tion design of blended wing body UAV. A parametrized configuration optimization design method of UAV is
provided, and a practical example is given. The analysis results indicate that configuration optimization can in-

crease lift to drag radio of UAV, reduce structure weight, and get an excellent design scheme of blended wing

body UAV.,
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Fig.3 A blended wing body UAV

B HRE XA BB R—1 1
BEZRNSE, BEREAMRA P ISR ES
B T 1 PR A A% 3 R x B AL T AN #E AT AR
16, AL B, i 90 I BB BRI AR A B
AR, ATFERITANZLERREMFRE, N T 4
AR I — AN B AT R . B
B RANSMEAR FEE LI

L1 FHEMEALCERER

BERAG SRR, RREEEIE
FERIIHBRER, REETA LS EHRMEN
B MATHAEAS, MHEREEBBER TR,
B5 BRI 3 Rk R AT 2% A8 PR A R AL, DR G 7R
BB A5 8 T AR, B Y BB 7E
RTBHER BT » B I R AE B B & XA
WA RE I, ~BREEERETER, B
“SPRIEA. WA MAERSRE CITHRLERTR
FEHRAZOTRIERTHROEER. 0TS
RE A5 S B LT HO B/ AR SO G
AT E AR Bz —. BAVSGHER
EEZLVERBE MO, BOk T AN 2L E R
EAF— AL BAR. RAZ BARE ST
L, R AL B AR R A E LA

OBJ =(C./Cp)/S (O



444 METEAR

B6H

AHF:CoCo 2 H AT APLEI T N RBAEE S &
B:C/Co ATANTTRR ;S AT AS £HLE R .

1.2 ZANZHSHUER

EE GRS XAV EmINEAUL T B R
SNEAISEAAKRE, mE 4 et 2REE
BENERK 6,FIEE v ILERKE o, PR
BERER o NEEBMER o . BHPEREK o)
MEHEZEHRA o  NEMEFHRA . NEFE
FE as  MBIEEAE a  LE ERA 6, BH/D
BERA bo TANFESMNE T, BH/DEATE
BHRAESVEMEERAREMRA. G&AESH
B AEMER .

B4 EHEBEXANSEAER
Fig.4 Parametric model of blended wing body UAV

L3 FHEHMALZTEE

R GRS TV EARRITTE BT, ILE A
EREM/PMELNERCKBITRE , AV
TR, BRI ERENBGIERD, AR BR
R, BRI RERRKE NEM.6=2 m, BE
NEGMESEANNGHMAFEREINRRES,
BEANNEEEF RN EE FNERE =
0.15 m. AXWEBRFRANE AR RS XA
FESMEALL B .

RBEGHMEEAN =S BIER, E#%.
PLERKE o BEREABEMDIEMAEZERS
MEERZE W EMEEEMA o HEITEE
WA WNBREEAE o NBEEMAKE o HR
bR b6 EMNEERM b EARITER, K
EEEMBUEEE R 1 . R Pms8dl
BERZRK o NEEMEK . BMPMEZK
co) A A HRAE.

R1 RITZREBNEEERELEE

Table 2 Initial values and range of design variables

SES TR WiE LR
WLEKE c1/mm 800 900 1 000
MEHEEEARA a/O) 45 50 55
MBMEEEA a2/ O 25 30 40
MNBEHAE /O 15 18 25
MNEEHAE a/O 45 50 55
MBLERM 61/ 0 2 4
BENELERA /O 65 75 80
RILLL A 4.0 5.5 7.0
iﬁ;ﬁggﬁ%ﬁﬁ 0.025  0.030  0.035
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Fig.5 Overall optimization process of blended wing body UAV
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Fig.6 Plan configuration optimization process of

blended wing body UAV
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Fig. 7 Comparison of blend wing body UAV configur-

ation between the before and after optimization
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Table 2 Values of design variables, maximum lift to drag

ratio and wing area of the before and after optimization

LiSiZ 24 m E L5
WLEHKE i /mm 900. 0 834. 4
VLA AHE A a1/ 50.0 46.3
MRBRBZSIEA a2/ 30.0 33.6
MBRESAE as/O 18.0 19.1
MEE&AE a /O 50.0 51.2
MR ERA 61/ 2.0 1.1
BEWMANRERA b2/ 75.0 72.4
B A 5.5 5.8
iﬁ;iggﬁ%ﬁﬁ 0. 030 0. 029
AT 12.53 14. 62
AP E B /mm? 7 300.0 6913.1
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Fig. 8 Comparison of lift to drag ratio between the

before and after optimization
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