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Underground pipes circulate liquid
that is heated or cooled by the
earth. The liquid is then transferred
via an exchanger to heat or cool
the structure.
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direct-use applications

" For space and water heating, the |
geothermal resource temperature
. should be greater than about 50°C. |

Geothermal
water, 90°C

60°C

Heat exchanger

Temperature values
are representative.

L

80°C

Water,
50°C

A common operating mode for
geothermal district space

heating systems.
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Plant type CO, SO, NOx Particulates
Kg/MWh | kg/MWh | kg/MWh | kg/MWh
Coal-fired 994 4.71 1.955 1.012
Oil — fired 758 544 1.814 N.A
Gas — fired 550 0.0998 1.343 0.0635
Geothermal-flash steam, liquid dominated — USA % 27.& 0.1588 0 0
Geothermal — The Geyesrs dry steam field - USA 403 0.000098 | 0.000458 | Negligible
Geothermal — closed loop binary/EGS 0 0 0 Negligible
Geothermal - flash steam — Hellisheidi - Iceland 216 17.6 0 0
Geothermal — flash steam — Tuscany — Italy 324 1.65 - -
Average. All European plants 369.7 1.1 0.5 0.1
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Total installed costs Capacity factor Levelised cost of electricity
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Bioenergy 2 082 3 242 5% 72 73 1% 0.086 0.087 1%
- Geothermal 3083 4015 30% 87 88 1% @ 9%
Hydropower 1494 2 267 52% a4 a8 0% 0.044 0.057 20%
Solar PV 5 283 691 -87% 15 17 13% 0.417 0.043 _90%
csP 10 703 2677 _66% 20 a1 37% 0.402 0.092 77%
Onshore wind 2324 1041 -55% 27 24 26% 0.113 0.034 70%
Offshore wind 5518 2 852 _48% 38 a2 11% 0.208 0.079 62%

Notes: CSP = concentrated solar power; kW = kilowatt; kWh = kilowatt hour; USD= United States dollars
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CAP (MW) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
World 1851114 2019709 2187425 2358285 2542854 2812981 3075931 3378790 3862881 4 448 05
Egypt 3658 3 681 3802 4 793 5690 5934 6 258 6 322 6709 7752
Algeria 300 500 593 605 605 585 506 590 B0 601
Maorocco 2 307 2417 2539 3272 3272 3522 3638 3725 4105 4 375
Tunisia 330 340 349 375 391 406 406 508 817 1084
Bahrain 6 7 7 7 10 1 22 48 59 69
Iraqg 23N 23N 1594 1584 1594 1594 1594 1599 1599 1599
Jordan 200 514 635 1074 1374 2088 2 460 2615 2638 2725
Kuwait 7 24 25 46 97 a7 97 14 14 114
Lebanon 298 318 33 347 368 382 482 1167 1297 1297
Oman 2 2 8 26 76 179 205 F05 722 722
Palestine 12 25 35 40 82 18 178 192 192 198
Caltar 23 24 24 24 24 24 24 824 824 1699
Saudi Arabia 24 24 37 87 nz2 412 442 843 2988 4743
Syrian AR 1579 1501 1497 1499 1500 1509 1530 1557 1557 1557
United Arab Em 134 136 354 601 1936 2334 3003 3606 6 075 6 144
Yemen 60 81 103 253 254 258 258 264 290 410
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CAP (MW) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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