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Effect on parafoil aerodynamic performance of leading edge
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Abstract: Two-dimensional and three-dimensional steady flow field of parafoils with
profile based on Clark-Y and with different leading edges and arc-anhedral angles were nu-
merically simulated without considering the impact of flexibility, so as to study the effect of
leading edge and arc-anhedral angle on parafoil aerodynamic performance. Results show that
while enhancing the glide performance, the leading edge cut leads to the decrease of lift coef-
ficient and increase of drag coefficient, and the reduction of lift coefficient gets more severe
with the increase of cut size; the lip located in leading edge cut can effectively reduces the
profile drag of parafoil; the lift reduction of parafoil increases as the value of arc-anhedral an-
gle gets larger; in addition, this modified LLT (lift line theory) model exhibits high accuracy

within the range of small and median angles of attack.

Key words: parafoil; leading edge; arc-anhedral angle; aerodynamic performance;

lift-drag characteristics

Wi 26 RS i =S 7% &R 8 (JPADS) 1Y B 2 52
Jiti o VE S ELA A U R P AR RN AT 4% M R Y AT
i A L A AT R L. R T A
BCAAKRE » B RTBE 32 0T R AT A I Rk )
YR SR 8 B A 45 4. 36 T 20 {42 60
SEARTT IR 04T 3 S B 5, T AT T — R 50 19 KU

i B H#3:2014-06-10

TR DL R BE B R R B B i 2 )
HE 2O A s M RE A IR K52 . Ross™ 7€ 1993
ENEE T HARTZ Y D 43 A LS(1)-0417
(¥ 30 3 5 1 Balaji 50 £ 2005 4F A T 25 o F
3¥,2010 4F Mohammadi Z£/7 #F 58 T4 A “ B
TP Y Clark-Y 349, Eslambolchi 2™/ 78 2013

YEZ B AT 30 (1989 —) . 5 I AR A L A 32 38 NS0 5 K030 77 2 Oy ol P F 5



1478 it = 3

VAN N 531 %

ARG T =23 A A SR AR o P R 2R Ay
XoF ARBTG5 T B S SRR SR AT T BUE A
PUBFFE  Han 250 00X 45 53 AR A7 A% 9 38 4
BERL A BIHEAT T R T AR e T 37
D AE IR AR T AL B AR AR X R ] S T
JEAR B AR FEAT T ORI PR ZR A 58 T 9
TR AR AR SRR, AT g b0 DR AR
X 3 A S Bl R BB A SE M HEAT T RIAD BRI AR
F . B PR T3 S 3 AR 1Y = AR BB A 5 AN
%, XA AT AR I AFFE A IR A
ARSCHT UL B RR S 43 BIFE e =4
BT T X Z R AS R i 2 90 2 2RI T B A
S AT AT BB AT 43 AT T RT 200 10 R
AR X B A R B R T Y R R AR LRI
AL T TR O A R R A 5 e 3 4
SRR KRS58 L R AR SCWRAB IE Tl T
AT 2B R LLT ift line theory) J5 i
FEXT I AT ) RBOT B I AT T A,

1 HEMBERHERE

1.1 1RBIE TR W48 & Y

A A3 A L Clark-Y 32 #Y 4 3 il 32
R A AT 5 Ah YRR 7 Fh = 4ERIRL, L
4k 1 3R 2 Bis, c BEHR %K, B
JroKTE B AL b R, R g i 1 R,
Kl 2 REAY) AR R b o 2E 84 5 1)
F BE RN 11 £ B2

T EPAIME R Z2 Pk @B E R TR
ek : DA 7 S8 A 52 i), 32 < A5E 7Y Shy W L 26 fBL
TIE RIPELIE ; @ 200 < A JE BE Jafs U BRIA
AR WM BE T O 75 R o R, Z i
L A 2 g RS 4 X B B ) S i) A AR A AR
Rhinoceros B A4 A= 1, W A% % FH B AF Gridgen #1
ICEM HE ST, e A4 2 T BRFE 2% 2F B NG 4 45 449 15
K& o S AR FH BE T 0 45 1 o 0 B T AT IO A% n %
AR HE i M A% N 1A 3 BTR.

F®1 —HBRGER

Table 1 Two-dimensional parafoil models
ki
24
A B C D E
ZIIERIN 0.05¢ 0.l¢ 0.1c  0.1c
TWHAE/ ) 135 135 150 135
KB 0.026¢

R2 ZHEOCER

Table 2 Three-dimensional parafoil models

B ) T B/ b/m R/m
H A 10 3 4.3
I B 10 3 4.3
J C 10 3 4.3
K D 10 3 4.3
L E 10 3 4.3
M C 5 3 8.6
N C 15 3 2. 87
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Fig.1 Schematic diagram of parafoil
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Fig. 2 Schematic diagram of parafoil leading edge
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Fig. 9 Flow field of three-dimensional models at stall
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