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Fig. 1 The wooden rotor blades
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Fig. 2 The pitch angle of the rotor blade blade distribution along the radial

distribution along the radial
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Fig. 4 The mesh of the rotor blade and rotor disc number for rotor blade profile

Vel
e el ; - Streamiine 1
i) e L = l 2,338e+002

Contour 2 _ P i
14474004 Wﬂ? |
1.1850+004 il

9221003 1.754e+002

| 359804003 1.169e+002
| B szze*gg
2 "

" 1 70204004 5.845e+001

s \ L. con | (A i

[m s21]

6 BRI 1Y 5 2 7 R R 5

Fig. 6 The cloud map of pressure for rotor blade surface Fig. 7 The limited flow line of rotor blade surface
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Tab.1 The thrust and torque of rotor at the different rotation speed

3% (r/min) i1 (kg)

H4H (Nm)

2000 2.914
2400 4.223
2800 5. 7837
3200 7.604
3600 9. 680
4000 12. 104

1.19
1.71
2.34
3.07
3.93

4.93

8 fiEdd 2 M RE
Fig. 8 The aerodynamic performance test of the rotor blade
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Aerodynamic Characteristic Analysis and
Experiment of Rotor Blade Based on MRF Model

YANG Kang'?, XIANG Song'?, LIU Yuan-giang®, ZHAO Wei-ping"

(1. Shenyang Aerospace University, Shenyang 110136, China; 2. Liaoning General Aviation Academy, Shenyang 110136, China)

Abstract: The thrust of multi rotor aircraft is mainly provided by rotor blades. On the stage of rotor
blade design, it is very necessary to accurately predict the performance parameters of blade, such as
efficiency, thrust force, power and torque etc. Adopting computational fluid dynamics (CFD)
numerical method based on multi-reference frame (MRF) model, aerodynamic performance analysis
was carried out, for a wooden rotor blade which diameter is 735mm, tip blade angle is 7 drgrees and
blade root pitch angle is 22 degrees. Aerodynamic performance data of rotor blade specimen, including
thrust force, torque, power and thrust power ratio, were measured by using 3-dimensional
measurement section of NF-3 wind tunnel at Northwest Polytechnical University. Experimental
results are in goodagreement with numerical analysis results based on MRF model, which
demonstrates the correctness and practicability of CFD numerical analysis method based on MRF
model.

Keywords: multi rotor aircraft; rotor blade; multi-reference frame model (MRF model) ; aerodynamic

performance; wind tunnel experiment



