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ABSTRACT 2 253 0 7

There have been four research works on estimation of wind potential of Thailand. The first one,
conducted in 1981, by the Electricity Generating Authority of Thailand, King Mongkut’s University
of Technology North Bangkok(KMUTNB) and King Mongkut’'s University of Technology
Thonburi(KMUTT), utilized surface wind speed data measured at meteorological stations and
corrected to a height of 10 m with the Power Law dependent of wind speed. The second work in
1984 by KMUTT used the wind speed Logarithmic Law in wind speed correction. Both works yield
wind potential maps of Thailand at 10 m. In 2001, the third work of the Department of Alternative
Energy Development and Energy Conservation (DEDE) carried out by Fellow Engineers Company,
used wind data from meteorological stations, buoys, meteorological balloons and satellite data. The
technique of Numerical Objective Analysis of Boundary Layer (NOABL) is employed by yielding a
wind potential map at 50 m above the land and the sea of Thailand. The 2001 study by the World
Bank uses the methodology of Mesoscale Atmospheric Simulation System (MASS) and results in
wind potential maps at the heights of 30 and 65 m. These four maps give general pictures of wind
potential of Thailand but lack sufficient details on precise locations needed for installation of large
wind turbines generating large amount of electricity with réliance for large amount of users. This is

very important when a large number of wind turbines as in wind farms are to be invested.
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This research uses wind data (speed and direction) measured at 20 wind towers located throughout
Thailand of DEDE. Wind data at two sites are chosen to develop micro site wind potential maps of
the two sites. The map is the first of its kind in Thailand capable of revealing detailed wind potential
at specific sites. Modeling of ‘the wind potential is done by using the WindSim software and the
technique of Cbmputational Fluid Dynamics (CFD) with data from 10 km separated between two
wind tower sites. The two wind tower sites are at Kaoyadee sub-district and Thamafaivan sub-
district, Kangkraw district, Chaiyaphum Province. Wind data over a period of 12 months between
July 2008 and June 2009 are used in modeling. Wind power potential maps in the vicinity of the
two sites are developed. Comparison of the results from the WindSim modeling are made with
measured values. Calculated values from this study are also compared with those of the World Bank
study. In modeling the wind potential, inputs are digital terrain data and digital roughness data
obtained from the US National Oceanic and Atmospheric Organization(NOAA), and measured data

at the two towers at four heights, i.e. 10, 40, 65 and 90 m.

Wind potential maps yield average wind velocities at the wind tower heights of 10, 45, 60 and 90 m.
of3.19,4.55,4.95, and 5.33 m/s at Thamafaivan sub-district and 3.41, 4.70, 5.24 and 5.57 m/s at

Kaoyadee sub-district. We compare measured wind speed at the height of 90 m. at the first station
with simulated values at the same site using the wind potential map of the second station. At
Thamafaivan site, the difference is -5% while at Kaoyadee site the difference is -9%. Such
difference is within accepted value of +/- 10%. This demonstrates the applicability of using the
CFD technique to determine wind potential in complex terrain. On comparing the results using the
CED method and that of the World Bank study employing a more complex MASS method over the
same one year period, the difference is -9% at Thamafaivan site and -17% at _Kaoyadee site, the

facts that give from the one year wind data are used from different years.





