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Step-by-step solution

Write the formula for the coefficient of performance of wind turbine, .

Substitute 20 for , 0.1 for , 0.002 for , 0.003 for , 15 for , 1 for , and 0.02 for

.

Comment

(a)

The angle of attack  is,

Here,

 is the pitch angle

 is the wind speed

The pitch angle  is,

Take wind speed as .

Substitute  for .

Substitute  for .

Substitute  for .

Substitute  for .

Substitute  for .

As  increases from  to ,  decreases from  to .

Comment

Consider the formulae.

Substitute , that is,  for .

Plot  versus  for  equal to  as  varies from 1 to 20.

Comment

Consider the formulae.

Substitute  for .

Plot  versus  for  equal to  as  varies from 1 to 20.

Comment

Consider the formulae.

Substitute  for , that is, 

Plot  versus  for  equal to  as  varies from 1 to 20.

Comment

Consider the formulae.

Substitute  for , that is, 

Comment

Plot  versus  for  equal to  as  varies from 1 to 20.

Thus, the coefficient of performance with respect to plots are drawn.

Comment

(b)

Consider the formulae.

Substitute , that is,  for .

Comment

Plot  versus  for  equal to  as  varies from 1 to 12.

Observe from the plot that  and .

Thus, the maximum  is .

The ideal is .

Comment
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Calculate the value of the

voltage . Substitute for ,

for and for . Therefore,

the value of the voltage is

.
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Consider the expression

for the gear ratio.

Substitute for and for .

Therefore, the value of

speed on low speed

side...
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