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Influence of Rotor Lift-Offset on ABC Rotor Performance

NIU Qingfeng, LIU Ping'an, FAN Feng, HUANG Shuilin
(China Helicopter Research and Development Institute, Jingdezhen, 333001, China)

Abstract: The high speed coaxial helicopter with rigid blades will be the future of rotorcraft, which essential
characteristic is the lift-offset of advancing blades. In order to research the influence of lift-offset on the rotor
performance, the aerodynamic characteristics of advancing blade concept(ABC) rotor with different lift-offsets
are calculated by the rotor free wake method. Through the analysis of the computing results, the effects of lift-
offset on rotor lift distribution, lift-drag ratio, drag and power characteristics are obtained. The comparison and
analysis of the results of advancing ratios x=0.2, 0.4, 0.5 are also conducted. Results indicate that the rotor
lift-offset plays a key role in the forward flight performance, thus changing the lift distribution on the rotor .
The rotor lift-offset producing maximal lift-drag ratio varies with different advancing ratios. The maximal lift-
drag ratio appeares at the lift-offset of about 20% ,25% ,30% when x=0.2,0.4,0.5, respectively.
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Tab.1 H-34 rotor parameters
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Tab.3 Computational conditions

LOS=

Ak EE LOS/%
0.2 5,10, 15, 20, 25, 30, 35, 40, 45
0.4 5,10, 15, 20, 25, 30,35, 40, 45
0.5 5,10, 15, 20, 25, 30, 35, 40, 45




%2

A W, 2 - T3 i X ABC eSSl P RE Y 52 R 235

3.1 FAAREFELE A0
TR Se o0 T I i o ke 3 Y B BH LE By
R TR HE SR

/s 151

R e

Li
D,

L
QO

Vv b

(4)

A Vo O R (R L ), Q e S AR A

QN TSI e d 5L, D Ay

Yfs ST

JIE 32

KFET7 6

F 4oy T AR A HTEE T e 3T B LA R
[ 77 O it B A TSR A5 2R

x4 FHEILLHITEER

Tab.4 Computed results of lift—drag ratio

lift-offset p=0.2 pn=0.4 p#=0.5
0.05 0.460 58 0.883 69 0.915 64
0.10 0.463 91 0.905 22 0.942 99
0.15 0.464 01 0.920 94 0.967 30
0.20 0.460 22 0.930 37 0.986 79
0.25 0.452 53 0.933 66 0.998 82
0.30 0.440 87 0.931 83 1.005 66
0.35 0.426 41 0.923 74 1.005 59
0.40 0.410 17 0.910 86 0.998 62
0.45 0.392 93 0.894 70 0.986 90
0.50 0.374 31 0.872 74 0.968 57
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