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Rotor2wing interaction analysis of a-compound helicopter
in forward flight

WAN lJia, CHEN Ming

(School of Aeronautical-Science and Engineering,

Beijing University of A eronautics and Astronauties, Beijing 100191, China)

Abstract: The'\compound helicopter has gained more and more attention so far since
there is an-efficient way to improve the performance of such helicopter. By employing the
fre@wake arithmetic and vortex latticemethod (VLM), a program for the roto2wing system
of compound helicopter Jaerodynamic computation has been developed. With this program,
interactions between the rotor and the wing in different advance ratios were computed. Some
conclusions can be-made from the computation results: for the compound helicopter described
in the paper, the influence of wing on the rotor lift is small, but a little bigger on the rotor
torque; with the increase of the flight speed, the influence of rotor on the wing decreases;

and the interaction reduces the efficiency of both the rotor and the wing.
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Fig.1 Sketch of the compound helicopter
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Table | Geometric parameters of the wing
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Fig.2 _Top view of the roto2wing system
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Fig.3 Side view of single rotor vortex geometry
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Fig. 4 Required horsepower of the single rotor versus

advance ratio
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Fig.6 Lif2drag ratio of wing versus attack angle
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Fig.7 Collective pitch and required horsepower of

single rotor versus advance ratio

(R F7 7 0L S VIR RS TR G, 5 R
/N, TRV, Eh T 3 5 5, SR I AT — S 2R A
AR L) R o) B XAE A =R,
SRR ek /N A ORUE T 77— . a] I e 345 5 BH
Ik, e EE PR FH 2 B s B 5 i R
THFEAIL.

X 4 Brrs e 37w Y R i 2o f
ANTR JEART. I I IR e 3 AN AR R ) g,
BRI D24 He 4t 3l T 35wy %, Bl iy o 5 Y
I, B g0, PRt HEadk s FH Dl a5 3 s g i,
B PR P A2 B b T #A

TEZVT SRR R e 35 BE A WS, A 5 02
A TP R AT EER. [RIINE, TR 32
11PN R 7 o W [ NSl e T AP 4
VT HEAT P RIRC ok 55, AL A e a5 S s
313

PEE s i N NS e o = AN A R O O
Ol 415 LT Hie B2HL 38 R ahRete. B T8
T FEORE B 23 A, [ IHEE T-LA fE e —22 B 5, LU JiE
FOHL I R GORE 5 LB el e RS TR
(SR PR I B R S %, BN TR 1
ke

BLET T4 7
Kw= Luwew/Lv (5)
ML SBH D 3 R 7
Kow= Diwew/ Diw (6)
HLETHBHIL 3R T
e
Jie bz ST R
Ki= Luar/ L (8)

Jig A FETHL AT



11

J1 AR B A BT IR IR ML TP 50 2463

K= Mwﬂr/ M: ( 9)

AP RIAR 1AM T e 347 7, d ARRML
LRy, m AQRBE AR, e RN ETFRLEL, w
RN, ¢ ARTER, wr W liE F2HL 3 R 5¢

XL 7 AL T e AP (s
ARG DL, A RT A DA (R AR i SRS
SRR R AL (1 2 5 sUE TP B, X T
HLFBL 1, WA A2 TR I AN 3 ie 35 i, A e A
TGS TP 7.

TH SRR, AE AR T, Jie 3 R 52
FIPLIF s R TPAEH, BRI A2 te. I 8.1 9
UHTEEEED O1 1, 014 15 5L 1 K1 2 45 # ) AL,
AT U TR ks 22

Pl 8 ik L 0. 1 B E R RIEAR G B
Fig. 8 Black view of rotor vortex geometry
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Fig. 10 Interference factors of rotor versus

advance ratio
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Fig. 11 Interference factors of wing versus

advance ratio
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