
ECE 333 Green Electric Energy 

 

Homework 4 - Solution 

 

P494-7.6: 

a. the probability density function of wind speed is: 

 

 

 thus 

 

 

 

b. 

 

 

 

 

 

 

P495-7.7: 

For k = 2, the Weibull distribution is called the Rayleigh p.d.f. 

 

 

 

 

 

 

 

    Since the average wind speed is 9 m/s 

 

 

a. the probability that the wind speed is bigger than 25 m/s 
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    the average hours over a year when the wind speed is bigger than 25 m/s 

 

 

    thus there are 20.51 hours per year in average when the turbine will be shut down   

because of excessively high-speed wind 

 

b. the probability that the wind speed is smaller than 5 m/s 

 

 

 

    the average hours over a year when the wind speed is smaller than 5 m/s 

 

 

    thus there are 1884.86 hours per year in average when the turbine will be shut down   

because the wind speed are too low 

 

c. the probability that the wind speed is smaller than 25 m/s and bigger than 12 m/s 

 

 

 

    the average hours over a year when the wind speed is smaller than 25 m/s and bigger   

than 12 m/s 

 

 

    when the wind speed is smaller than (cut-off speed) 25 m/s and bigger than (rated wind 

speed) 12 m/s, the power output of the wind turbine is 1 MW. Thus the average energy 

produced by the wind at or above 12 m/s 
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Problem a 

( i )   

 

\ 

 

 

 

 

 

 

( ii ) if the wind blows continuously between 15 and 20 m/s all day, the power output is 1.25 

MW all day. Thus the total energy is 1.25×24=30 MWh/day 

( iii ) No.  

 

 

Problem b 

For k = 2, the Weibull distribution is called the Rayleigh p.d.f. 

 

 

 

 

 

 

 

    Since the average wind speed is 20 m/s 

 

( i ).  

when temperature is 15
 o

C    
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when temperature is -5
 o

C    

 

 

 

 

 

( ii ).  

 when temperature is 15
 o

C    

 

 

when temperature is -5
 o

C    

 

 

Problem b.  

D, see 7.5.1 

Problem c. 

Referred to topic7 slides: 

  

 

 

 

 

 

 

If we consider the Rayleigh probability density function as the wind speed distribution   

function,the average wind power is 1.91 times of the compute wind power using average 

wind speed 
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