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ABSTRACT

This research aimed to study an axial lift performance of a free rotating modeled rotor in
Autogyro mode. Experimental results were corilpared with computational modules using Blade
Element Theory {(BE) and Tip Losses (TL). Combination of these parameters were selected in this
study, i.¢., the pitch angles of blade (/3 ) between 0° to 45, the tilt angles of rotor shaft (&)
which set in the positions of 0", 15°, 30° and 45" and the free stream of air velocities (v)
within 0 to 8 m/s. The modeled rotor was consisted of two blades of the constant chord {0.06 m)
with airfoil section of NACA 0015 and the constant pitch angle throughout the length of ¢.375 m
span.

Experimental results showed that the modeled rotor did not rotate and had no 1ift when
the tilt and pitch angle were set at zero degree. The lift performance results of the tilt angles at
15°, 30° and 45° were similar to the results predicted from the calculation, i.c., the lift increased
with an increasing in both the air velocities and the tilt angles, but diminished with an increasihg
in the pitch angles. The predicted calculation by the Blade Element Theory offered result within
the error range of 13 percent whereas calculation by the theory of Tip Losses offered within the

error range of 9 percent. The study of horizontal drag showed that the drag of the 450 tilt- angle



was more than the drag of the 150 tilt angle for 4 times and more than the drag of the 300 tilt
angle for 2 times. The study showed that lift coefficient (C,.) and tip speed ratio (/1) did not
increase with the increasing of air velocity but they would be increased when the pitch angle
approach to zero. The increasing of the tilt angle had a few effects to the changes of lift
coefficient. At the 150 tilt angle offered more lift coefficient than the resuit of the 300 tilt angle
by 24 percent and more lift coefficient than the result of the 450 tiit angle by 30 percent.
Therefore, the rotor in Autogyro should be arranged in order to get a large lift with
minimal value of drag, the tilt angle should be positioned between 150 to 30° while the pitch

angle should be set at 00 ]



