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Abstract

The future of energy is undoubtedly towards using the renewable energy resources as the resources of
fossil energy are diminishing. This study aimed at analyzing the potential of wind and solar energy in
Shahrekord. The wind energy potential was assessed using the daily data recorded during the past ten years
at synoptic station of Shahrekord. Averaged wind velocity, wind power density with considering the slow
winds, coefficient of variation of wind velocity and the coefficient of wind stability were found to be 2.81
m s?, 69.12 W m?, 49.11% and 19.2%, respectively. The direction of the dominant wind at Shahrekord
station was found to be south west with a frequency of 16.22%. The largest wind availability was found at
12 P.M and the smallest at 3 A.M in each day. At this station, there is no significant wind in 53.3% of the
year. With implementing small-size turbines, 4032 hours can be used annually to generate energy although
with a low power. The theoretical and practical powers of the turbine with a 4 m diameter vane were
calculated to be 124.4 and 37.66 W m™, respectively. It was found that the wind energy production in
Shahrekord may not be economical because of low velocity of wind, high variations and non-stable
conditions. Analysis of solar energy at this station showed that minimum monthly average of daily
radiation energy is 2.15 MJ m? in April with a maximum of 3.24 MJ m? in September. The sky filter
coefficient for entire the year indicated that 46.72% of the year, Shahrekord has a clear sky and the rest of
the time is cloudy or partially cloudy. Regarding the values of received energy, the sky and transparent
filter coefficients it was indicated that there is a high potential of solar energy. The best model for
estimating the solar energy in the study area was the Paige model. However, because of high similarities,
the Iranian model of Yaghoubi-Jafarpoor can be used in combination with the Paige model.

Keywords: wind energy potential, prevailing wind, wind power, wind velocity, wind
turbine, Shahrekord synoptic station.
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