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Aerodynamic Characteristics of Helicopter with Leading-Edge Slatted

Horizontal Tail
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Abstract: Aerodynamic characteristics of the slatted airfoil are investigated by using numerical simulation

techniques. The slatted airfoil to a helicopter’s horizontal tail is applied. The aerodynamic characteristics of the

whole helicopter are calculated and analyzed. Then wind tunnel tests are conducted to validate the simulation

results. The results show that the horizontal tail with a leading-edge slat can effectively improve the

longitudinal static stability of the helicopter.
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(a) Basic airfoil with the
angle of attack of 21°

(b) Slatted airfoil with the
angle of attack of 21°
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(c) Basic airfoil with the
angle of attack of —6°

(d) Slatted airfoil with the
angle of attack of —6°
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(e) Basic airfoil with the (f) Slatted airfoil with the
angle of attack of —21° angle of attack of —21°
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Fig.8 Slowness stall in negative angle of attack

(b) Angle of attack: —6°
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13

Fig.13 Leading-edge slat horizontal tail wind tunnel test

03r
02 —=—CFDit#&
= —a— RIS
W 0.1F
¥
:§ 0.0}
& aa
-0.1+
020 0 10 20 30 40
s /()
B 14 R 56 45
Fig.14 Result of wind tunnel test
6 45 T

AR SCTF B 53 BT T 2% 4 3 35 A0 S Bl e v R
MO0, AT T B P T 2 s B A BT R
IR AR AL B IR T S A 3 A BT B Y <3k
BLEE . S AT KGR 50 HE 47 5631

AIF 58I N « I S 4% 3 35 78 0E 300 N o R0
SR 1= 1 O e TN T e 1 T = =
AT R AR A, AR R A B 4R O A L b
K KT I R 80 G0 f i o < 30 3 o 4% 38 I
i o T % 7 N i T s et
TR EE T3 B P2 R s B H Y .

LT HLAE F T Sk % 7 A 7Y, n] 76 N B I 1
I FHALAALBE ) f A5 BL T, B B3R & T B LY
Ii] et A 0 A S PR R O B A 80 ek BT PIL R
A R Sk T B PRSP R 2 T 2 2 i R P Y
B, B2 v B FHPL AT S, (i H A ) CCAR29 A ¢
FONER

S E Wk

(1] o R MES R . is 28 e 38 i &5 4 38 L B 7
CCAR-29-R2[S].dbat: [ R AL = 5, 2017.

[4]

[8]

[13]

THERIAULT F. Optimized design of a composite he-
licopter structure by resin transfer moulding[ D ]. Mon-
treal, Canada: McGill University, 2007.
NARRAMORE J C. Application of computational flu-
id dynamics to the design of the bell429[ C]//Proceed-
ings of AHS International 62nd Annual Forum. Arizo-
na, USA: The American Helicopter Society Interna-
tional, 2006:1823-1833.

BANGALORE A. Numerical analysis of aerodynamic
performance of rotors with leading edge slats[J]. Com-
putational Mechanics,1996,17: 335-342.
BANGALORE A. Forward-flight analysis of slatted
rotors using navier- stokes methods: AIAA Paper96-
0675[R]. USA: ATAA, 1996.

NARRAMORE J C. Computational fluid dynamics de-
velopment and validation at bell helicopter [C] //
AGARD Conference Proceedings. Worth,
USA: Textron Bell Helicopter,1994: 1-13.

il 4 3, 5 5 L W KB, A LR Sk 4% AR 0 ) A< B
FLEAFFELC 1/ /2018 4F 4 6 Tl it 4 J 2 2 g 3¢
fdbnt P E g S AR R R 2, 2018:
194-203.

ORI L1 IDE R 7o s S Y B [N R | S 7
2002.

TUNG C. The quest for stall-free dynamic lift: N94-
34986[ R]. USA: NASA, 1990.

MALONE J B. An efficient airfoil design method us-

Fort

ing the Navier-Stokes equations[J]. ATAA Journal of
Aircraft, 1991,28(3): 216-224.

NARRAMORE J C. Application of a new Navier-
Stokes inverse method to the design of advanced air-
foils[C]//The AHS 46th Annual Forum Proceedings
of the American Helicopter Society. Washington,
USA: The American Helicopter Society Internation-
al, 1990: 1089-1098.

ROBERT J M. Low-speed aerodynamic characteris-
tics of a 13-percent-thick medium-speed airfoil de-
signed for general aviation applications: TP-1498[R].
USA: NASA, 1979.

PROUTY R W. Helicopter performance, stability and
control[M ]. Florida, USA: Krieger Publishing Com-
pany, 1986.

(%% .7kFE)



