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Abstract: The dual-rotor wind turbine is an innovative horizontal axis design that harnesses the wake of the front
turbine for additional power generation, leading to a higher wind energy utilization coefficient. However, the
longer axial span required to minimize the flow field interference between the front and rear turbines complicates
the drivetrain’s modal characteristics, raising the risk of resonance due to multi-point elastic support in the
flexible frame. This study incorporates frame flexibility and elastic support into a rigid-flexible coupling dynamic

model of the drivetrain using multibody dynamics. The analysis of the drivetrain’s coupling vibration modes
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reveals that the first two torsional vibration natural frequencies are 5.63 Hz and 6.01 Hz, corresponding to the rear
and front turbine drivetrains, respectively. The drivetrain exhibits three vibration modes: local vibration in either
the front or rear turbine, coupled vibration in either turbine drivetrain, and coupled vibration between both
turbines. The study concludes that frame flexibility redistributes modal energy across components, affecting the
drivetrain’s natural characteristics.
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Fig. 1 Structure of the dual-rotor wind turbine drivetrain
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Table 1 Basic parameters of the dual-rotor wind turbine
Prik YIAFEH/(r-min™)  HEFKHE/(r-min™) Y #E/(r-min™) W E /MW
T AU 10.97 21.81 26.21 1.5
Ja W 10.43 24.21 29.01 1.2
x2 EHREDEXSY
Table 2 Basic parameters of the gear transmission
A Wit FEE /mm Wk JE S 41/(°)
PN ekt 14 26 22.5
TRk 14 47 22.5
i A eyl 14 121 22.5
PN R 10 113 20.0
N 10 23 20.0
PN 12 25 22.5
TR 12 47 22.5
J& WA N 15 12 119 22.5
PN LR 10 113 20.0
IR S 10 23 20.0
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Fig. 7 Topological diagram of dual-rotor wind turbine drivetrain
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Fig. 8 Rigid-flexible coupling dynamic model of the dual-rotor wind turbine
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Table 3 Comparison of torsional natural frequencies of the drivetrain
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HAES 5.81 5.99 3.36
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Table 4 Natural frequencies and vibration mode types of the drivetrain

BB REKE EABRMZ] B RSEM  EAHRMHL
1 I-A 5.59 13 VIII-B 36.61
2 1V-B 5.63 14 VII-A 38.56
3 1V-A 6.01 15 VII-A 38.96
4 X 6.20 16 I11-A 45.28
5 1I-B 6.36 17 VII-B 58.12
6 V-B 8.89 18 IV-A 63.90
; VB I
8 1I-B 15.09 30 IX 129.25
0 LA R

10 V-A 17.18 47 VI-A 196.21
. VB 3208 | e e,
12 V-A 34.75 71 1I-A 405.73
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Fig. 9 Vibration modes and their energy distribution
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Table 5 Influences of frame flexibility on natural frequencies of the drivetrain
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Fig. 10 Energy proportion of each component of the dual-rotor drivetrain with
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Fig. 11 Modal energy proportion of the 32nd and 34th order modes of components of the dual-rotor wind wheel drivetrain
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Fig. 12 Energy proportion of each component in the 10th and 11th order modes of the dual-rotor wind wheel drivetrain
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Fig. 13 Energy proportion of each component in the 1st and 6th order mode of the dual-rotor wind wheel drivetrain
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