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ABSTRACT

This research was aimed at studying Lift and Torque performance of Co-Axial Contra
Rotating Shaft Transmission Rotors in Autogyro Mode. Experimental results were compared with
computational modules using Blade Flement Theory. The experiment was divided into three
cased 1). Axial Lift of a rotor with 2 shafis each with 4 blades 2). Axial Lift of a rotor with 1 shaft
of 2 blades 3). Torque of a rotor with 2 shafts each with 4 blades Each case study showed the
adjustment of the Pitch angles of blade between 0° to -15° » the tilt angles of rotors shaft between
0° to 45° and the air velocities within 9 m/s. The Co-Axial Contra Rotating Shaft Transmission
Rotors consisted of two hub know as Bottom rotors. and Top rotors. Each hub was attached with a

Clark Y model airfoil constructed with two blades of 0.06 m constant chord and 0.375 m of
length,

The study showed that three cases modeled rotors did not rotate and had no axial lift if
the tilt angles 0° at blade pitch angles between 0° to -15° ang the tilt angle 45° at blade pitch
angles were set at 0°. The i increasing of pitch angles and tilt angles effected the i Increasing axial
lift but decreasing the coefficient of the rotor torque. The tilt angles 45° at same pitch angles and
a negative pitch angles of -2° at the same tilt anglés was delivered maximum axial lift both
configuration of using 2 shafts 4 blades rotors and 1 shaft 2 blades rotors. Highest axial lift for 2
shafts 4 blades rotors and 1 shaft 2 blades rotors was 78.18 N and 50.86 N respectively. Highest
forque was 0.0935 N.m. at tilt angles 45° with pitch angles 2°, Minimum torque was 0.0001

N.m. at tilt angles 15° with pitch angles -15°. The experimental result of three cases were similar



to the result from the calculation using blade element theory and the experiment showed the

average deviation of the three cases as 3, 6, and § % respectively

By considering the experimental result and computational modules using Blade
Element Theory for best position of work with three cases was that the tilt angles should be

positioned between 15° to 30° and that the pitch angles should be set between 0° to -4°



