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ABSTRACT

This rescarch was aimed at evaluating the performance of rotary wings by experiment
and comparc with the propeller theory and modified vortex theory. Performances of model rotary
wings to be investigated are thrust and torque. Propeller theory was proposed by combining with
the swirl air velocity and blade element theory. The modified vortex theory was the classical
vortex theory combined with the blade element theory. Experiment was performed by the testing
sct of a rotary wings comprised with 2 blades, section of the blades are airfoil type
NACA 0012-B, rectangular shape, 0.10 m. cord but varying the span at 0.4, 0.5, 0.6, 0.7 and
0.8 m. long. The blade is non-twist and fixed to a 0.1285 m. hub diameter. The range of studying
is combination of 0-30 degree of pitch angle and 0-500 rpm rotation.

The results revealed that thrust analysis by modified vortex theory offer closer result to
the experiment data than the propeller theory. Thrust analysis by modified vortex theory were
13.0, 14.4, 23.4, 334, 37.2 and 39.9 percents of error from the experiment data. Compared to
20.3, 13.9, 29.6, 42.7, 47.7, and 51.2 percents of crror from experiment data for thrust analysis by

propeller theory. Whereas both scts of percents of error were performed under the similar



conditions at 5, 10, 15, 20, 25 and 30 degree of pitch angle, accordingly. However, torque’
analysis by the propeiler theory offer closer result to the experiment data than the modified vortex
theory. Torque analysis by propeller theory were 12.6, 20.7, 21.0, 21.3, 13.7, and 4.7 percents of
error from experiment data. Compared to 10.6, 20.1, 27.4, 27.9, 20.9, and 12.3 percents of error
from experiment data for torque Zanalysis by the modified vortex theory. Whereas both set of
percents of error were performed under the similar conditions at 5, 10, 15, 20, 25 and 30 degree of
pitch angle, accordingly. The relationship of performance, either in terms of thrust with respect to
the aspect ratio, can be expressed well in the forms of polynomial function degrec 3. These

relationships agreed well with either analysis by propeller theory or the modified vortex theory.



