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Design of the Rotor Wing Flight Testing Platform for Rotor Aircraft

Li Liangming, Gao Zhenghong, He Ao, Deng Yangping, Tian Li

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; In order to study the flight performance of the rotor aircraft, according to the characteristics of rotor
wing aircraft, the rotor wing flitht testing platform is developed, including the structural design of rotor wing
and power system, The calculating method of aerodynamic performance of elliptic airfoils with different thick-
ness-chord ratio is given. And in the end of this paper, estimation method of the hovering mode is developed,

the comparison between experimental results and computation shows the estimation method is effective. The re-

sults provide some reference value for the research of rotor wing aircraft,
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Fig.1 Structure of elliptic airfoil wing

1.2 HBEEXSHEHERRE

BETHERAKRBREELY NS TERNY
o X 10 %0 ~18 Yo B o A0 R [F] A X J5E B 0 A ) 3B
RSB RRHEREAT I R A 07 LG, DA T A AR R
BE xR R A S S B . e LR RALME
REM AR Ma~0.6, RAREZEHB
r=0.7 RAMEEMRTE B Ma=~0. 4, H I, BT &
B B R T R R Ma=0. 4,Re=1.3X10°,

Ma=0.4.Re=1.3X10° B ARMMEER
R FABE S E 2 fE 3 .

1.0

0.8 [

06

S o4t —— 1/c=18%
—a— 1/o=16%
—— to=14%
—— 1/o=12%
—e— t/o=10%

02 |

1)

B2 IR o R B A B 3R AL A Oy e A
Fig. 2 Lift performance of elliptic airfoils with

different thickness-chord ratio
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Fig. 3 Drag performance of elliptic airfoils with

different thickness-chord ratio
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Fig.4 Pull and power rate of 16% thickness

blade with different rotation rate

ME 4 TTLAE W ## R 1500 r/min 1R
40 kg B B FTh R A K 6 kW, ZEI R R
BB R ML REH R, AR V&M
R 8 kW, ki # B & # K 21 000 r/min B
R ARSI,

AT RS R G, B 5k AT 5L i B AL IR
3, K 5 .

B5 WRiIEVEER

Fig. 5 Tail rotor of test platform
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Fig. 6 Schematic diagram of gear transmission
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Fig. 7 Lift and drag performance of 16 %

thickness elliptic airfoil
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Fig. 8 Results of comparison between experimental

values and estimated value
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Fig. 9 Ground hover test of testing platform
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