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Aerodynamic Characteristics Analysis of Twin-rotor in Tandem Helicopter
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(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing
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Abstract: There will be complex interference between the front and rear rotors of tandem helicopter. The flow
field analysis is carried out for the aerodynamic interference between two rotors, the numerical analysis method
based on momentum source model and N-S(Navier-Stokes) equation is established, the 4w SST two equation
turbulence model is selected, and the pressure implicit solver is used to verily the solution method; The interac-
tion flow fields of the front and rear rotors of a tandem twin rotor helicopter in hover, forward flow and back-
ward flow are simulated respectively. Combined with the calculation results and the flow field characteristics,
the aerodynamic phenomena caused by the interference flow field are analyzed. The results show that in hover,
the performance of the front rotor and the rear rotor decreases, and the performance of the front rotor is greatly
influenced by the rear rotor; In the forward flow state, the lift loss of the rear rotor is greater than that in the
hover state; In the backward flow state, the loss of lift of the front rotor is more obvious, and the loss of rotor
efficiency at the lowest position is nearly half.
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Fig. 1 Geometry model of helicopter rotor

B2 e A R B
Fig.2 Rotor flow field grid diagram

2 HEBFEFEEHIKIE

R T I UE AR S A ST A B B 5 O vk A T
P, L NASA ROBIN Jié 32200 Bk 25 Ry 541,
AR 0. 215R Ab 3 K 43 A 38 50 B8 5 A S0t
B RMATX . SRS AR 3 R .

160
140
120
100
é 80
= 60
40

20

0

_20 1 1 1 1 1 | 1 ]

K3 2R I8 R A

Fig. 3 Dynamic pressure distribution under the rotor disk
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(Hovering state)
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