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Experimental Study on the Ground Effect
of a Model Helicopter Rotor in Hovering

By Jiro Koo and Toichi OKA

Aerodynamic characteristics of a model helicopter rotor hovering in the
ground effect have been experimentally investigated. Although a number of
papers have been written on this subject (ref. 1-4, etc.), there still remains
much to be explored about the rotor in the unsteaby condition.

We conducted two kinds of experiments i. e., (1) measurements of the
thrust, torque and induced velocity of the hovering rotor in the ground effect and
(2) flow visualizations around the hovering rotor in the ground effect by
the use of tuft.

The qualitative results obtained are as follows.

(1)When a hovering rotor in higher pitch angle gets near to the ground (H
<1/4D), there is a saturation in the thrust increase from the ground effect
according to the blade stall.

If a rotor is operated in lower pitch angle, the torque for the constant revo-
lution increases gradually with the approach to the ground, however, in the
next stage (i. e. H<1/4D) it begins to decrease by up-wash which makes the
lift vector incline forward.

(2) It appears from flow observations that the periodical fluctuation of in-
terference flow between down-wash and up-wash may introduce the unsteady
phenomena of a hovering helicopter in the ground effect.
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