Chapter 2
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\/7 /5926 =43.43 m
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P =Py(;)*"0" = 7293 kW
0

V=or,=2n b’adeq—2n230 62.8 m/s
60 60

W= H+ w=62.8/-90° +15/0° = 64.56 £ —76.57° m/s
w,+ W,
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w,=2%20-15=25 m/s

w=

20+10

P, = 8 A 2R (w2 — w2)=0.5%(n*100) (400-100)=706.5 kW
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V=or, :2n%20 =62.82 m/s

W= H+w=62.82/-90° +15/0° = 64.59 / —76.57° m/s

90° —76.57° = o+ P
o =8.43°

v 2:m*20 0 —41.89™
= * = * = —_
w T'C 60 . S

w,=H+ W =41892-90 + 15220

w, = 39.37 £ — 69.022 m/s

w, =1524—-20 m/s
a+f=90-20
a = 40°

Wu + Wd
Wbh zT

Wu= 2xWb—-Wd = 25m/s

1

Ry =35 8 Aywi = 1256 MW
-0 s

Y=20~"%

Cp = % 1+ = y?) =56.25%
P, = CpP, = 706.5 kW

G =02=-(1+Y)(1-7?)
y = 0.887754
Wy = yW, = 8.87754 m/s

_ Wu+ Wd

5 = 9.43875 m/s



finass = Awo = 50" *9.43875%1 = 74.13*10° kg/s
P, = 0.5% A*c*Wi’ = 3.927MW

Pblade = Cp*sz 785.4kW

a. fz‘mss = = AWp
‘41 _ fl‘uass _£_104m2
wo 10
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Adz—ﬁ’”” 10 asei0tm?
w,0 8
1, 10° 42
= s — =1.11*10
14b]8d6’ W§ 8+10 m
2
4
d =2 10 =112.8m
T
% 4
ald=21/M =126.2m
T
1 1 4 3
P=—6Aw=—10"*10" =5 MW
2 2
P, :%514[, W wmmind =%1.25*104 *8° =32 MW

P,.=P-P=5-32=18 MW

4
booy =t A 18105,

"7 P A,.. 5 L11*10°

C, = %(1 +0.8)(1-0.8%)=0.324

The difference is because of the assumption that the area in the upstream is the same as the sweep area of
the blade
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T A+ ks 14p3

Cp = k(A =k —k3p> — k4)e_Ak5
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15.
D=2rS5=100*8 =800 m
The number of wind turbines in each row or column is
N, = int[l0,000) +1=12+1=13 turbines
800
The total number of turbines in the farm is
N,,., = N-. =169 turbines
16.

P,=p Ay =400%(7*50%)=3.14 MW

The output power of the turbine is

P

out

The power production per land area

P 800*169

out*n
10*10

total __

Iqland

=1.35 MW/km*

=P *C,*n=3.14%0.3*%0.85=800 kW
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Chapter 3

=L(2*600+4*7oo+ ...... +26%15)=10.54 m/s

8765
‘/31‘ = L]\]:.Zl Hi (W - W/ave)z
=—87165 (600(2—10.54)2 +700(4-10.54)" +...... +15(26—10.54)2): 25.538 m?/s’
o =+/25.538=5.053 m/s
5
1

Fy s :iZH, =——(700+800+900+1000+1200+1100+900) = 75.3%
NS

1 1

Wavg =C*F<1+E> =3 F(l +E) = 6m/s
9 217

P(w=9) = e_(ﬁ) = 0.4513

hrs
Total number of hours = 0.4513 * 8760 =~ 3953 y_r



