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Fig. 1 Sketch of monorotor aircraft
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Fig.2 Sketch of monorotor
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Fig.3 Chord and twist distribution of the propeller

PEAT R B -3 1 SRR A A A M R A R R X i B
AR — B BLT , BT 8 S BB -3l 12 5 ik
DA R b8 0 A Z R i Bl PRk E
SR ARER AT
22 EEMRIF=EIL

TS a b R A TR W sk s, W
U 75 B ST A A0 4 A e 3R AR A R B R A B
Wk,

AR SCHLR R Bl B B AR R
M Z SR, MR S B E R e S s
SR A . Hop, i BB O A S Y M
Sy SRR AR R R RN S Bl AR I 2R SR R T i
T 2 R B0 7 2 b 3 o RN 5 5 T A Ak 5 2 b 3 R
75 S o Rl o Bl BS SR R, AL S s B
B FETHERSGE M, Wk &8sy R

A S ST A B e SRS R SR O TR SO Sk E B
3 A 3 ST B8 7R R TR AR SR R 3K — B I i 3 A Y

FHE E H A EE TR AT,
221 JAEEWshEHie

T W FEAE AR E H N O R B B i e R P

Table 1 Mass parameter of initial configuration
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Development of monorotor with blade dynamic-aerodynamic
coupling method and case analysis

FAN Zhongyun, ZHAO Junmin, WANG Gang

(Xi’an Modern Control Technology Research Institute, Xi’an 710065, China)

Abstract: To reduce the contradictions of propeller design in vertical-takeoff-landing (VTOL) and cruis-
ing of propeller VTOL aircraft, a new propulsion layout is proposed in this paper, a monorotor driven by propel-
ler, and an aerodynamic—dynamic coupling model is established for the imbalance design and analysis of the
monorotor. Firstly, a coupling analysis method composed of unsteady blade element momentum theory and blade
dynamics was derived and established. Compared with the computational fluid dynamics method, the steady—
state calculation error was less than 7.3%. Then, the three—axis force and torque characteristics of the steady—
state monorotor were analyzed, and a monorotor mass distribution design method was proposed. The dynamic un-
balance characteristics were used for balancing, which can eliminate the unbalanced forces and moments of each
axis in the steady—state. So the monorotor works like a symmetrical rotor. Finally, this paper analyzed the unbal-
ance characteristics of the monorotor under unsteady—state conditions, and proposed that the transition function
may reduce the temporary unbalance effect, which can reduce the dynamic unbalance torque by 66.8% and the
dynamic unbalance force by 72.2%.

Key words: Vertical take—off and landing; Monorotor; Propeller; Dynamic trim; Distributed mass de-

sign
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