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ABSTRACT

The object of this thesis is to study the perfﬁrmance of simple
vertical axis windmills which can be constructed bv a layman, The experiments
were done by testing the models in an open circuit windmill at the wind
speed between 7-14 metres/second.

Three types of windmills have been constructed; namely:

1. SAVONIOUS, a windmill with two half right circular cylindér blades
on each side of the power shaft, overlapping each other. In order to make
the windmill start by itself, three sets of rotor are placed lengthwise on
the same power shaft, Each set of rotér is fixed at an angle of 60 degrees
from the previous set of rotor respectively. This device rotates at the
maximum tip speed of 1.24 times the wind speed and its maximum efficiency
is 13.60 % of the theoretical maximum wind energy.

2. HYBRID, a windmill with two symmetrical airfoil blades (NACA 0020)
_fixed on each other of the power shaft. This device rotates at the maximum
tip speed of 0.56 times the wind speed and its maximum efficiency is 1.47 %
of the theoretical maximum wind energy., Its main disadvantage is that it can
not start by itself no matter how fast the wind is.

3. MODIFIED SAVONIOUS, a windmill which is similar to the SAVONIOUS in

general except that each blade is not fixed rigidly but it is pivoted at the



outer tip and the inner tip is held by two tensioner springs in the opposite
direction of the wind. This device rotates at the maximum tip speed of 0.70
times the wind speed ;nd the maximum efficiency is 4.21 % of the theoretical
maximum wind energy. With this configuration, the maximum speed is limited

at approximately 1500 rpm. by the swinging action of the blade.
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