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Abstract

The study of wind turbines and their use is one of the main pillars for the future
development of renewable energy systems in general and wind energy in particular.

Through the available studies and previous statistics, we arrive at the fact that wind
energy is one of the oldest types of energies used by humans, and we find that the
importance of applying to the city of Port Sudan is to supply the city with electric
current, where it suffers from a deficit in the electrical supply of about 50%.

Port Sudan is witnessing an increasing demand for energy, which depends on burning
hydrocarbon fuels.

Measurements and wind directions were taken from the measurement station of Port
Sudan International Airport. The Red Sea coast is characterized by permanent winds
throughout the year, so the station will be located on the coast.

A Vestas turbine was selected and it was found that it can generate 500 kilowatts at a
cost of about $250,000.
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How Wind Power Works Verticalaxis Turoine
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How Wind Power Works Horiz{|ntal-axis Turbine
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Port sudan mean monthly wind speed(m\s)

2016 | 2017 | 2018 | 2019 | 2020 | 2021
January 11 11 13 14 10 12
February 13 14 15 13 10 12
March 18 13 15 12 12 13
April 14 13 12 12 11 14
May 15 11 13 13 13 15
June 15 15 16 15 16 20
July 16 16 18 16 18 19
August 20 19 20 18 20 19
September 20 18 19 14 21 18
October 15 20 16 13 14 16
November 14 16 20 14 16 14
December 13 19 20 15 20 13

Average 1533 | 1541 | 16.41 | 14.1 151 | 1541
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Port sudan mean monthly wind direction

2016 2017 2018 2019 2020 2021
January N-NE- N-NE- N-NE N-NE-E N-NE-NW N-NE-NW
NW-E NW
February N-NE-E N-NE-E-E N-NE- N-NE-E-SE N-NE N-NE-NW
NwW
March N-NE-NW N-NE- N-NE-E N-NE-NW N-NE-NW N-NE-NW
NW
April N-NE N-NE N-NE N-NE N-NE N-NE
May N-NE-NW N-NE-NS N-NE- N-S-SW N-NE N-NE-S-
NwW SW
June N-SW-SE S-SE-SW N-S-SW S-SW-SE N-NE-NW- W-SW-
SW-SW NW
July S-SE-SW S-SW-W S-SE-SW- S-NwW N-NW-SW- NW-SW-S
w S
August S-SE-SW S-SE-SW S-SE-SW- S-SW-SE N-NE-SW-S N-NW-
W SW-S
September N-NE N-NE-E N-NE- N-NE-NW N-NE-S N-NE-NW
NwW
October N-NE- N-NE- N-NE-E N-NE-E N-NE N-NE
NW-E NW
November N-Nw N-NE- N-NE-E N-NE-E N-NE-E N-NE-NW
NW
December N-NE-E N-NE-E- N-NE-E N-NE-E N-NE-E N-NE-NW
NW
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2021 Statistics
Month Direction Speed(m/s)
January N-NE-NW 12
February N-NE-NW 12
March N-NE-NW 13
April N-NE 14
May N-NE-S-SW 15
June W-SW-NW 20
July NW-SW-S 19
August N-NW-SW-S 19
September N-NE-NW 18
October N-NE 16
November N-NE-NW 14
December N-NE-NW 13
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