Tutorial Energy and Sustainability

Exercise Sheet 1
—Scetch of solution—

Exercise 1

a)
1 Mt Crude oil - 1458 AL HEU — 1 458 . 109 kg HCU = 1.458 Mt HCU
b)
1 Mt Lignite - 9.04 - 109120 = 9.04- 10" J =9.04 PJ
1 Mt Lignite - 0.308 - 10342 = 0.308 - 10° kg HCU = 0.308 Mt HCU
1 Mt Lignite - 2.511 - 10° gt = 2.511- 10" Wh = 2.51 TWh
c)

1EJ=1-10"%J
1-10° GJ - 0.278 - 106%h = 0.278 PWh = 278 TWh
1-1018 J. 12 Natwalgas _ 98 4. 109 133 Natural gas

3.52.107 J
1-10% J . 15zmdeol — 234109 ¢ Crude oil = 23.4 Mt Crude oil
1-10% . (tiane olllight  — 9336 . 10% ¢ Heating oil light= 23.4 Mt

Heating oil light

Exercise 2

a)
LMWhet * 555 ot piciency = 2-38 MW hay
Lignite ..
2.38 - 10° kWh - 135, = 0.95 ¢ Lignite
b)
= efficiency loss = 1.38 MW hy,
c)

2.8-10° kWhg/a - 55 = 6.67-10° kWh/a

6.67-10° kWh/a - 1% = 2.66 ¢ Lignite per annum

Exercise 3

2.5+ 10% keal - 1{-20u0e ol — 245 g of Crude oil

; Barrel UsbD Euro _
0.245 k’g Crude oil - 1m . 49'72Barrel : 11.3064 USD — 0.069 Euro

Exercise 4

a)
478 - 10° kg HCU - 0.7 = 334.6 Mt TOE
b)
478 -10° kg HCU -29.308 - 10—, — = 14.01 EJ

kg HCU



c)

478 Mt HCU - 1 [LEmdeot. — 327.8 Mt of crude oil

327.8 - 10° ¢ Crude oil /3000 = 109,267 vessels per year = 300 per day

(approx.)
327.8 - 105 ¢ Crude oil /320,000 = 1025 vessels per year = 2.8 per day

Exercise 5
a)
40.43 - 10° kWh - 0.12%1E0 — 4,97 . 10° kg HCU = 4.97 Mt HCU
40.43 - 10° kWh - 0.086%419% = 3.48 - 10° kg TOE = 3.48 Mt TOE
b)
40.43 TWhe; - 55z = 89.84 TW hy,
89.?4 - 109 kWh - 158010 c0al — 108 - 105 ¢ Hard coal = 10.8 M¢ Hard
COa

10.8 Mt Hard coal - 58.25 Euro/t = 629.10 Million Euro = 1.6 ct/kWh

Exercise 6
1000 m? - 33.3 - 10°24 = 33.3 - 10° BtU of crude ol

= 6.520 - 33.3 MBtU = 216.45 USD - 11242~ = 166.50 Euro




