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Analysis of configuration characteristics and aerodynamic
performance on longitude-latitude network inflatable wings

ZHANG Juntao, HOU Zhongxi, GUO Zheng
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The inflatable wing is a good innovational conception for the near space solar-powered aircraft. The problems of configuration
characteristics and aerodynamic analysis of inflatable wings were taken as the aim of the current study. First, configuration characteristics were
analyzed and designed. Then the model of 3d network inflatable wing was developed. With computational fluid dynamics method, aerodynamic
performances of 2d inflatable wing profile and 3d network inflatable wing were studied. Numerical simulation result shows that the aerodynamic
performances of 2d inflatable wing profile and 3d network inflatable wing have reduced slightly at the design Reynolds number. Meanwhile, with the
structure of flow field and mechanism analysis, the reason for the total drag coefficients of inflatable wings increasing significantly lies in that, in
those bumpy areas of the inflatable wing, vortexes which cause the friction drag has a reduction in some extent, but the pressure drag has a
significant increase, so the total aerodynamic performance decreases.

Key words: inflatable wings; configuration characteristic; aerodynamic performance; flow mechanism

=S R FHAE WITaee—RLURFHRE N T Imir =S (e K FHAE
SERER , 1E Nk T S ] SE B A BE B 100N RAT AR 1 HRLs
HY T8 20 2 ] PR ARG 8 R B I5E , 2ES BRI AT -
L [F]R AR BE A T 7 , AT BRI i,

T A R AR L ML

BTSN —MER S e

DR L A A AR M e, L3 SR AR A ik B L oK
N EP ke S DR N ER i 1%
At . R B AT L HPOL 7£ 2001 4 7
14 HE R WA, 58 T 22. 8km 5 B
G SORWRI 7 C AT BT . AT, Y — 28
JEURKL HP 03 i b T ik 7 rh ot 38 405 25 3 7t i
ZSfiid . DRI R K BAfE RATR S5 2 etk
1) B S ) A 5 o ok, an el Al ok < R A R
CRBUAT R BPERE RS 1R S

«  WFs HHE:2015 - 03 -31
E£TH i Flar 4 e B H (20145788006 )

R B A A G R A T, AR 78 2 S BRLAS
PR R REEAR , i A K P 55 I P 45 A B A5 A Jot
FETE, RRBRAR T XS 784540 B S WIPER R, %
RATERAEIR AR G RE BOR W AT RURRFEAIR, I 7l
R B IR EE F 7 38 28 v 19 LE A9, 32 08 RAT R L
FHAEA FRE R 85 47 8 77, [ Iof 5t o 25 4 2 ko
AT R AR IR A -

- | W G
P=Wx O.SpSXC? (1)

EE BN Ik RIE(1986—) , 55, R 554 , E-mail : 221136 @ 163. com;;
s GREES) B, 2808, 14 1A 24E 00, E-mail : hex@ sina. com



4

RO, 25 LB A e LRI RS E 5 S PR RE B - 37

A (D), WRR AT E R, p RKAOERRE
J&,S FonLE N, C, 2o R4 C, FonTt
IES /8

LA B, 2540 98 ) CR 2 T A BB TR, 8D
PERE A 2 W) 25 35 I G U5 T AR (H BLAR A B &
B, GEAL B B PR RE AT T AR 15 b RS
[F] %), L St P 2080 S0 D Sk R O A R O o A1
e A ISR RE RV BT 5 2%, B A Y RE I 5K
T3 P LAREAR Y , S8 SHLEE M (E R AE T )t
W AR BT 199 £ B R0, 78 LA S8 —
AR H A RS X7 0, Hop, sEAHLER
H TAME R TS ECUSh P RE R bR S AL
A AR R BN [ B 0, W SRR R &
R

WANE A KT RIS BT 451
JIZ 03T R RE MRS KU AT A 2
TS T T B B 43 B T, SC
BRO1L A28 T s L A R A8, e 43 g
AR ( Eppler 398 #1 NACA4318 ) {E N =
FHME A R BT L S PR e S AL 2 ]
TEMAFAE FAFAE— SRRl (5 SR BT X,
HEMH 7T AEBARE BT, B ALE R
BhERE AT LI FARMER A, Simpson 25 JE 4T T
PR 5, A 3l T A, WSR3 T 2 TR R EU
F 5 x10" i, i F 7 MLIL R A MDA, 15
OB R AR TR ER A T A )5 .

XS T S8 SHLEE 1B S8R A e, (H AL T
Ji& T VR 2R AR B T — SRR SC ST I o
WE AR S X S R TR SIS T
AR AT TR, BT BEE T
FEAI AT FI L 20078, IRl 64T 1 T2
REMAAN RATIRSS . TR X LAY K
AE I HEAT T o3, RN AT TS HA TR

TERIE 53 M7 J7 T8, AT T3 R L ) — 4
T, =458 LI AR T RRAE N2 H S Bl ek
HATEBA ) Z 0

2 MRS

T, 2 URBR AT R 2 C A T
FEHRZ R MM I 2, AR U 7R 52 B2 Pl
SRR TT A B — R IR, AnE 1 IR X2 1%
G 4B SHLR B k. TR L
P AT 0 E , AR A A L, R
T — TR, By LLREASHL3E s 7 32
— 850, 0 T B L KUR AR T A AR A o

P BB SR = HE LI I, H A R

R

Eig: S SBTIBE

ES O 2 T Ve [ T TR

Fig.1 Traditional 2d section of an inflatable wing
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Fig.3  Shapes of the skin arc between two webs
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Tab.1 Parameters of the calculation
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