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Abstract: This study was conducted to develop and verify a torque application device for use in a mechanical
power-circulation test rig for 5.5 MW wind turbine gearboxes. The design and analysis of the torque
application device was conducted . In addition, the torsional stiffness of the test rig was calculated using the
rotational angle measurements for each of the components. The calculated stiffness of the test rig was 231.13
kN-m/rad for a clockwise torque application . The rated torque can be applied when the stiffness of the
gearbox is greater than 1,064,400 kN-m/rad for a clockwise torque application . Because of the limited
rotational angle of the test rig, the potential application of the rated torque is determined according to the
torsional stiffness of the test gearbox.
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(b) Mechanical power-circulation test rig

Fig. 1 Power-circulation test rig
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(a) Schematic diagram of mechanical power-circulation
test rig
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2 | Auxiliary gearbox #1 for power-circulation
3 Torquemeter & speed sensor #1
4 Slave gearbox
5 Master gearbox
6 Torquemeter & speed sensor #2
7 Auxiliary gearbox #2 for power-circulation
8 Planetary gearbox for torque control
9 | Hydraulic control system for torque control
10 Torque initialization equipment

(b) 3D model of mechanical power-circulation test rig
Fig. 2 5.5MW mechanical power-circulation test rig
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Fig. 3 The hydraulic circuit to control actuators
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Table 1 Specifications of torque applying device

Parameters Value
Load torque acting actuator(7jyuq) 123.9 kNm
Radius of torque applying device(/,) 0.85 m
Length from point A to point B(/;) 1422 m
Length from point B to point C(/;) | 1.140 m
Piston diameter of actuators 0.1 m
Rod diameter of actuators @0.055 m
Stroke of actuators(x,) +0.175 m
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Fig. 6 Torque variation depending on cylinder stroke
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Rev count : 1100 rpm Rev count : 314.3 rpm Table 2 The rotation angle and torsional stiffness for
Torque : 47.747 kNm Torque : 167.113kNm each COl‘nponent
\ = 1 = W ccwW
351 i L_“ No Full No Full
o o 0 Load load load load load
= condition O | @75 (0 | (4775
i B kNm) | kNm) | kNm) | kNm)
2 v | : DGO, deg 0 5.90 0 4.30
- milioL DG1, deg 0 0.80 0 0.80
: DG2, deg 0 0.80 0 0.40
Rev count : 1,100 rpm Rev count : 11.78 rpm Rev count : 1,100 rpm
Torque : 47.747 KNm Torque : 4,4548KkNm | | Torque : 47.747 KNm DG3, deg 0 9.00 0 7.40
Fig. 9 Powerflow of 5.5 MW test rig DG4, deg 0 1.50 0 0.80
DG5, deg 0 1.00 0 0.90
DG6, deg 0 1.00 0 0.90
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