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Abstract

There have been several decades of research on the ground effect of rotor, and a lot of theoretical
and experimental research results have been published. This kind of research is still continuing,
mainly because of its practical value [1]. The rotorcraft has obvious ground effect when hovering
near the ground or flying forward at low speed, which has a strong influence on the aerodynamic
load of the aircraft. In order to research the ground effect problem of rotor aircraft, a ground effi-
ciency simulation force measuring system is designed by using various sizes of the rotor model.
The rotor hovering altitude was simulated, the lift of rotor was measured by force measuring sys-
tem and the particle smoke device was installed to capture the dynamic flow field under the rotor.
The experimental results show that when the rotor hovers below 1.2 times the diameter of the rotor,
the ground effect is significant, and obvious vortex fountain phenomenon is observed. The experi-
mental results have some reference value for the selection of dynamic system, the design of con-
trol and stability system, and the use of ground effect to improve the bearing capacity of rotorcraft.
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Figure 1. Smoke flow visualization of rotor wake in hovering condition. (a) No ground effect, (b) ground effect
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Figure 2. Diagrammatic sketch of the ground effect experiment system
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Table 1. Main performance indexes of test bed
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Figure 3. The test rig equipped with motor
3. IR A ECEH

Figure 4. The test rig equipped with transformer
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Figure 5. Dynamometer for test bed
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Figure 6. Display for test bed
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Figure 7. The physical map of rotor model test
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Table 2. Rotor model data
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Figure 8. Ground effect with rotor lift height variation
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Figure 9. Variation of lift with rotor height in ground effect
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Figure 10. Ly/L,, and H/D relation curves
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Figure 11. Ground effect image of rotor hovering height 10 cm
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