Tutorial Energy & Sustainability

Exercise Sheet 5
— Sketch of Solution —

Exercise 1

Average height H = 165d-5m +200d-2m _ 3 36

P, = 792000 m3/h - 3.36 m -

kg m?> 1h

=22.2-10
0 h - s2 3600s

Exercise 2

a) v=8m/s,cp, =0.5

365 d

9.81 m/s?-1t/m>-0.85
k 2
= 6156 782-5— = 6.16 MW,

Pwpa, =05 1184 kg/m? -7 (35.5m)* - (8 m/s)° - 0.5

kg m?

= 600024.89

g3

= 600.025 kW (Power)

= Annual energy generation

WwEa, = Pwga, - 8760 h -

0.95 = 4993 MW h

Pwia, = 964.13 kW, 90 m diameter
Wiwga, = 8024 MWh ~ 8 GWh

b) v=4m/s, ¢, =0.4

Pywpa, =0.5-1.184 kg/m® - - (35.5 m)%- (4 m/s)* - 0.4

=60 kW
Wivpa, =499.3 MWh
Pwpa, = 96.41 kW
Wivpa, = 802.35 MWh

Exercise 3

a) VLhWEAl ,coast —

V Lhwga, = 4012 h
b) VLhWEAl =249 h (inland)
C) VLhWEA2 =401 h (inland)

2000 EW

Wwea,  _ 4993000 kWh _ 2497 h
PnewWEAl

(alternatively: 8760 h - 2000 kW = 17520000 kWh, 299300 EWh . 8760 h = 2497 h

» 17520000 EWh

)



Exercise 4
a)
465 EJ/a = 465 - 10* J/a = 465 - 10° GJ/a

=1.29-10" kWh/a = 129270 TWh/a,
129270 TWh/a

P = =14.76 TW
8760 h/a
b) Output = 1000552 . = 100 Eh
100 kWh/a _ 1.29-10 kWh/a _ 12,2
Tz = peaens) =A=129-10"“m
106 m?

T = 1'2%127152"“2 = A = 1290000 km? (necessary area)

2 .
% = 3.61 times Germany

Exercise 5

a) Wy = 95021 . 74,93 m? - 0.15-0.99 - 0.97 = 10254 kW he

b) Specific annual workload = 10252 Wh __ — 122 LW h/EW = 1022 h

74.93 m?2
127 m2 017 kW

—full load hours



