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Experimental Study of In-Ground-Effect on Force and
Spectrum Characteristics of a Contra-Rotating Lift Fan
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Abstract: In order to further study the working characteristics of lift fan, present study conducted an exper-
imental investigation on the in—ground—effect aerodynamic characteristics of a contra—rotating lift fan in terms of
force generation and pressure spectrum. An experimental system including the control and measurement system is
designed, in which the aerodynamic properties are revealed with different RPM and the distance of fan exit to
ground (1.1D, 2D, 3D where D is the diameter of the lift fan). The spectrum characteristics of the exit jet flow
have been investigated by means of high—-response dynamic pressure sensors. Results revealed that the ‘air cush-
ion” effect occurred when the ground distance approaches to 1.1D. Compared with the 3.0D condition, the total
thrust of lift fan increases by 11% but the demand power is almost the same when the ground distance of the lift
fan is lowered to 1.1D, lift generated by the ducted lip was reduced by 3% while the lift from the contra-rotating
rotors increased by 25% at the design speed. However, the power consumption did not show a noticeable variation
at different ground distance. The dynamic pressure spectrum showed that a new signal dominate the characteris-
tics of the jet flow due to the strong interaction between the contra—rotating rotor rows. The first order frequency is
identical to the sum of the blades for both rotor rows. Besides, the fluctuation of the wake from the rotors cannot
be observed clearly.
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Fig.1 Experimental setup of contra-rotating lift fan
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