Energia geotérmica

Planta para geracao de energia elétrica (Nesjavellir, Islandia)



Usos da energia geotéermica

 Eletricidade hidrogeotermal (hydrogeothermal
electricity)

 Rocha quente seca (hot dry rock — HDR)

« Aguecimento/resfriamento geotérmica
(geothermal heat pump)
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Producéo de eletricidade geotérmica no mundo

Pais Capacidade Porcentagem da
instalada (MW) producao nacional

EUA 3086 0,3%

Filipinas 1904 27%

Indonésia 1197 3,7%

México 058 3%

Italia 843 ?

Nova Zelandia 628 10%

Islandia 575 30%

Quénia 167 11,2%

Costa Rica 166 14%

Nicaragua 88 10%

Russia 82 ?

Holm 2010
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Fluxo de calor terrestre (Watt/m?2)

Crosta continental: 46-77 mW/m?2

Heat Flow Crosta oceanica: 50-170 mW/m?2
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Diagrama de Lindal (1973)
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Geothermal Education Office (2005)
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Innovation & Investment

Pilot lobster production facility in Iceland used
geothermal groundwater

Friday, 2 May 2014 g ‘
By Asbjorn Drengstig and Ragnheidur Thorarinsdottir e

Project revealed knowledge in terms of genetics, physiology, biology and water
quality
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Fish farming and greenhouses currently use about 8 percent of Iceland’s geothermal energy. Further development of lobster farming could
further utilize the renewable energy resource.



Producéo de eletricidade
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Temperatura vs. profundidade (EUA)

MIT (2006)



Temperatura vs. profundidade (EUA)

MIT (2006)



Temperatura vs. profundidade (EUA)

MIT (2006)



Thermal Energy (10¢°EJ)
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Completed Well Costs (Millions of Year 2004 US$)

Custo da perfuracao de pocos (HDR)
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http://cleanenergyaus.com.au/

Hot Rock
Natural fissure Well heat extraction system
{ m
D —
———
—sediments
Hydrothermal system = —

il [Hydraulic|-
o| fracture [
system [

Hot Rock system

Garcia & Gonzalez-Zarate (2018)



Projetos experimentais




Hot dry rock (HDR)

Corpos magmaticos
(US Magma Energy
Extraction Program)




Iceland Deep Drilling Project - IDDP (ICDP)
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ICELAND DEEP DRILLING PROJECT
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Fluido supercritico (agua)
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Reator de fluido supercritico
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Impactos ambientais

 Poluicao do ar (H,S, NH;, CH,, N, e H,)
* Emissao de radodnio

» Poluicao de aguas superficiais e solos
(ions em solucéo — ex. As, B)

 Subsidéncia
 Sismos induzidos
« Uso da agua




Emissao de CO,

Barbier (2002)
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Emissao de enxofre Sulphur emissions in g/kWh
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Fluxo térmico (mW/m?)

Hamza et al. (2020)
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Energia geotérmica no Brasil?
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Aquifero Guarani

SECAO GEOLOGICA ESQUEMATICA DA BACIA DO PARANA
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