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ABSTRACT

The objective of this thesis was to study the number of rotor blades influenced
to the performance of total lift force of rotor operating in autogiro mode. The lift force
coefficients, drag force coefficient, lift force, drag force and rotor speeds were studied. The rotor
shaft incline was set from 0 to 30 degrees with the blade pitch angle from 0 to -10 degrees. The
experiment was conducted in wind tunnel. The results of 2 blades rotor were compared to 3, 4
and 6 rotor blades. Each of particular blade was rectangular/montwist Clark Y airfoil with
constant cord of 0.06 m and wing span of 0.375 m. The Reynolds numbers of inlet air were
varied from 260,527 to 586,182.

The results showed that the lift and drag coefficients were trended to decrease at the
decreasing of blade pitch. Besides, it found that the increment of rotor incline causes the lift force
and drag force were increased. The rotor shaft inclination at 30 degree gave the best values of
both lift force and drag force. At 0 degree of rotor shaft incline, the rotor did not rotate.
Decreasing of blade pitch angle caused decreasing of lift force as well as drag force, The
experiment results showed that the blade pitch angle at 0 degree gave the maximum lift force
particularly at the rotor shaft inclines at 15 and 20 degrees. However, at the rotor shaft inclined of
30 degree gave the maximum lift force when the blade pitch angle was set at -2 degrees. The
increment of Reynolds number caused the increasing of lift and drag forces of rotor. The

increasing wing number caused the shaft rotation decrease at the same rotor shaft incline and



blade pitch angle. The total average lift force when compared to 2 rotor blades, it found that the 3
rotor blades gave 1.27 times higher, the 4 rotor blades gave 1.12 times and the 6 rotor blades gave
1.34 times. The experiment result was compared to the calculation using blade element theory. It
was found that the error in those cases of 2, 3, 4 and 6 rotor blades were 11.5 %, 27.5 %, 19.6 %
and 21.7 % respectively.

The test analysis found that the proper position to work of the rotor with the 2, 3, 4 and 6
rotor blades were the position of the rotor shaft incline between 20 to 30 degrees. The blade pitch
angle when rotor shaft inclined at 20 degrees, should be 0 to -2 degrees and at the -2 to -4 degrees

of blade pitch angle for the 30 degrees of rotor shaft inclination.



