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The CROP (Cycloidal Rotor Optimized for Propulsion) project intents to design a rad-
ically different new and “Green” propulsion system for manned and unmanned aerial
vehicles. The CROP concept is based on a rotating wing system, where the axis of ro-
tation is parallel to the blade span, see Fig. 1-a). The pitching schedule of the blades
is controlled by a mechanical system that should be able to change the direction and
magnitude of the rotor resultant thrust vector, thus allowing a substantial increase in
the aircraft control. In the following paper we perform an unsteady CFD analysis of the
effect of several blade geometrical parameters in the performance of a cyclorotor. The
geometric parameters that we investigate include: blade thickness; rotor solidity (number
of blades); pitching amplitude; pitching axis location; asymmetric pitching. This analysis
was already done by several authors [6, 3, 2, 1] for MAV scale cyclorotors, here we in-
tend to extend such study for large scale systems that could be implemented in manned
aircrafts. In a previous paper an analytical parametric study of the rotor behaviour in
motion was performed by Leger et al. [4, 5], here we want to analyse the geometrical
effects when the rotor is in a hovering state. In Fig. 1-b) we present the velocity contours
that were obtained for a rotor with a diameter and span equal to 1.2 meters. The cy-
clorotor is constituted by a set of four NACA0012 blades and, at 700 RPM with a pitch
amplitude equal to 25 deg, can provide 624 N of overall thrust with a power consumption
of 30 kW. There are several ways of increasing the power loading (Thrust/Power) of a
cyclorotor, namely increasing the blade pitch amplitude and blade thickness, one can also
select the optimum location for the pitching axis and an optimum value for the number
of blades. In this paper we will compute several rotors, where these parameters will be
analysed independently from each other. This study should result in a final and optimum
cycloidal rotor configuration that could be applied in a two person manned aircraft.
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Figure 1: a) 3D representation of a cyclorotor with six NACA0012 blades and a maximum pitch angle
of 40 degree. b) Velocity contours computed with a 3D unsteady flow numerical code for a rotor with 4
NACA0012 blades, a diameter equal to 1.2 m and pitch amplitude equal to 25 degree.
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