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ABSTRACT

The objective of this research was to study the wind power harness potential in
Chiang Mai. Including also, the design and construction of two types of vertical axis
wind turbine, i.e. a single-shaft normal rotation vertical axis (n-VAWT) and a two-
shaft co-axis counter-rotation wind turbine (CR-VAWT). Both turbines intend for the
performance characteristic evaluation for their electrical generation. Efficiency
improvement was also proposed for the CR-VAWT. The wind power potential was
setting up at an existing site of MONLAN experimental site (location at 19°25.821'N;
99°18.310E and elevation 1,573 m above middle sea level). The wind speed was
measured at 20, 30 and 40 m above ground lever, while the wind direction was
detected at 40 m elevation. Models of two VAWT was designed and constructed at be
tested in an open flow wind tunnel, the blades of both turbines have 0.09 m” of a
swept area and 40 cm rotational diameter.

It was found that the yearly mean wind speeds at MONLAN were 4.28, 4.80
and 4.82 m/s at 20, 30 and 40 meters above ground level respectively. Average wind
speed at night time (6 p.m.-6 a.m.) was higher than during daytime (6 a.m.-6 p.m.) of
about 0.57 — 0.76 m/s. The yearly average of wind power density of MONLAN was
72.47 W/m®. For the experiment of models in wind tunnel, the factors affected to the
work characteristics of VAWT were tangential force or load, wind speed, blade angle
and shape of blade. Cut in speed of n-VAWT was less than CR-VAWT by 0.45 m/s.
The average power coefficient of CR-VAWT was 14.89% for which in was higher
than n-VAWT by 10.53%. The efficiency of CB-VAWT with wind speed increasing
system was increased from 14.90% to 30.80%. The suitable generator to be driven by
CR-VAWT should be a low rotational speed and low torque.



