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Ewsayomyn

e Oepuikn evépyela oo 10 SLAmLPO 6MTEPIKO TG IMC. O mAaviTng EKONAMVEL LE
EVEPYNTIKO TPOTO TNV BEPUIKT] OVTH) EVEPYELN TTOV TTEPIKAEIEL 6TO E0MTEPIKO TOV (GEGUOL -
NEUOTEINKEC EKPNEELS - OepUeg TNYES - aTUidEC KAT)

* To peyoldtepo HUEPOG TNC YNIVNG EVEPYELOG LETAMIOETOL TTPOC TNV YVYPOTEPT] ETUPAVELD, LIE
mv ayoyudTnTo Ko pe opyd puouod g taéne tov 0.2-0.35 KWh/m?/year

o X& KOTAAANAEG GLVONKEC EMPAVELOKA VEPA E1GOVOVV HECH pOYU®V, OepuaivovTol Kot
avePaivouv mpog ta v (YemBepuikd pevotd) LECH PUGIKMY dOSMV N YEMTPNOEMV

*  Mayuatikn petapopa Oepuotnrog (600-1.200 °C) kar vopobepuxt) oty cuvéyela. Eotia

Oepuodttag o€ fabog 3-10 km ) ) )
¢  Anuovpyio TAUIELTHPOV PEVCTOV

ueyding Oepuoxpaciog oe fadn 300-
3.000 m. ITpoctacio amd oteEYOVO
YEOAOYIKO KAAVLLLOL

* Méoa oTOV TAUIEVTIIPO. KUKAOGOPOVV
T, YeEmBepUIKA pevoTd (6LVNOMC
Oepud vepd Kal omavia atuds, 6
ocvvOnkeg mieong ko Oeprokpaciog
KOVTA 6TO onueio fpacuov)
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I'e@Beppika pevotad

e yaunAng evlaimiog Emwg 100 °C
e uéong evboimiog 100-170 °C

e vynAnc evBaimia 170-350 °C

\\

Inyn oyniuotog: British Geological Survey



Eg@appoyéc g I'eodeppikig Evépyerag

O1 epappoyéc g yemBepukng evépyelog motkilovy avdioya ue tn Bepuoxpacio ko
nepthaupavouv:

Hlextpomapaywyn (6>90 °C),

Oépuavon yopov (pe kahoprpép Yo 0>60 °C, pe aepdbepua yio 0>40 °C, ue
gvoooamédto cvotnua 6>25 °C),

. POEn ko kApatiopo (pe avtiieg Bepuotntac aroppoenong v 6>60 °C, 1 ue
VOPOYLKTEG avTAiEC Oepuotnrag Yo 0<30 °C)

Oépuavon Beproknmiov Kot £0aQaOV ENEWON TA PUTE AVATTOGGOVTOL YPTYOPOTEPQ KO
yivovtal peyorvtepa pe tn Oepuotnta (0>25 °C), 1 Ko Y10, avTITOYETIKT) TPOGTAGIO!

IxBvokariiépyeieg (0>15 °C) emedn ta yapra yperalovror opiopuévn Beppokpacio yo
TNV avATTLEN TOVG

Bilounyovikég epappoyés 0nmg apardtwon Boiacscivod vepov (6>60 °C), Enpavon
OYPOTIKOV TPOTOVT®V, KAT

Oepud Aovtpd i 6 = 25-40 °C

Enpavon Aypotikov [Ipoiovtmv

9. A¢oldtmon



H I'e00¢ppia otnv EALGOC

["'ewBepuiko dvvauko: 700-1.200 MW vyninc evBaimniag, 2.500 MW péonc
KoL Yo unANG evlaAmiog

Mnioc, duvauiko 120-200 MW, 5 cuvoiikd yewtpnoelg og BdBovg 1.000-
1.400 m, 350 t/h piypa pevotmv vepov-atuov, Oepuokpaciog 300-325 °C otov
tapevtpa, 200-220 °C oty kepaln tov yeotpnoewv. Ieipapatikoc otabuoc
2 MW 10 1984. Astrtovpynoce povo 9 pnveg, dwappor H,S ko Aabog yepiopol
ONUIOVPYNOOV OPVTTIKO KA GTOVC KOTOIKOVG

Niccovpog, dvvauko 40 MW, 2 cuvorikd yemtproelg 1.800 ko 1.500 m, 350
°C, mapaywyn 23 t/h ~ 3 MW. I1poBrémovtar apyikd 2 povadeg tov S MW n
KA0e pio,

[Ti0avd meolo vynine evlaimiog oe KipnwAo, IToAvaryo, Xavtopivn, Ko,
AéoPo ko péong evBarmiac oe MéBava, Xovoakt, Zaviopivn, Km, Aécfo
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Eykateompévn 1oy0g (GW)

Eyxkateomnuévn woyvg (MW)
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Eykateotnuévn woyvg 1o 2015

Eykateonuévy  Xoppetroyn oto

Xopo oy (MW) niexktpiké piypo (%) Xopao Ei’il;z‘;g?:/x\:/\;n
USA 3450 0.3 Papua New Guinea 50
Philippines 1870 21.0 Guatemala 52
Indonesia 1340 3.7 Portugal 29
Mexico 1017 3.0 Russia 82
New Zealand 1005 14.5 China 27
Italy 916 1.5 Germany 27
Iceland 665 30.0 France 16
Kenya 594 51.0 Ethiopia 7.3
Japan 519 0.1 Austria 1.2
Turkey 397 0.3 Australia 11
Costa Rica 207 14.0 T — 0.3

El Salvador 204 25.0 S Evolo 12.635.9

Nicaragua 82 9.9



Geothermal energy
This source provides a small fraction of the power used in the United States, but interest is growing. How the energy is generated:

€ Production well is drilled @ Heated water surfaces through © Injection well @ Steam from the hot water is used to
more than a mile to reach the production well in the form of is drilled turn turbines.
hydrothermal reservoirs, steam at temperatures greater
than 360°F.

—PFower lines
©Electricity

generated from
the turbines is

sent to energy

grid.

@ Cooled water is
pumped back
underground
through injection
well.

© Water is
reheated by the
earth to be used

again.

Hot basement  Caprock Additional wells can be drilled [
rack to increase productivity.

¥ Hottest known geothermal regions Top 10 countries in installed geothermal power capacity, 2007
{In megawatts)

United States
Philippines I 1.955.7
Indonesia - 0020
Mexico I 953.0
ttaly [ 810.5
Japan [ 535.2
New Zealand [ 471.6
lceland I 421.2
El Salvador [T 204.2
Costa Rica [l 162.5

2,923.5

Sources: U5, Departmant of Energy, Geothermal Education Office, Earth Policy Institute

KHANG NOQUYEN Los Angeles Times



Heat from the earth: How to heat with near-surface geothermal energy

© The earth heats a transfer fluid, which flows
through a collector or probe.

@ A heat pump extracts the heat from the
heat transfer fluid and compresses it to higher
temperatures. Heat pumps are based on a
similar principle to refrigerators.

© The geothermal energy is stored and is
available for space heating and water heating.

Collector
Depth 80 - 160 cm
Temperature ca. 10 °C

large collectors near the surface @ or pumped
from greater depth with a geothermal probe

(borehole heat exchanger) ©.

Electricity connection
1 kilowatt-hour electricity supplies
3 - 5 kilowatt-hour geothermal energy (heat)

Geothermal energy is either tapped using / '

Hot water %

Additional Water

heating boiler

Heat pump

Water.connection

/

Geothermal probe
(borehole heat exchanger)
Depth around 100 m
Temperature ca. 13°C

\ storage
cylinder

Q0

Agentur fiir
Erneuerbare
Energien




