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Industria Ingeniaritza Teknikoko Eskola § Universidad Euskal Herriko
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Av. Otaola 29 Eibar

ELEMENTOS PARA UNA
ALTERNATIVA ENERGETICA
BASADA EN LA EFICIENCIA'Y

EN LAS ENERGIAS
RENOVABLES

PONENTE: Roberto Bermejo
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EFICIENCIA

PNUD:

2/3 de la energia primaria se pierde en la
conversion en energia final

Potencial de ahorro rentable para paises
Industrializados: 25-35%

Potencial de ahorro segun el PE: 23%
Informe oficial de GB: 30%

Paises menos desarrollados: 3-5 veces
menos eficientes
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FLUJO ENERGETICO DE LOS EE. UU. EN 2005 {en MTpe)
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FUENTES PRINCIPALES

Biomasa
Solar termal
Electricidad
Edlica
Fotovoltaica
Solar termal

Otras: biomasa, olas, energia maremotriz,
geotérmica, etc.
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POTENCIAL FISICO DE LAS ENERGIAS
RENOVABLES

The physical potential of renewable energies

Curment global pimary =nergy
comsumgttion |GPEC)

Solar radiation {continents) (1800 x GPEC)
Wind energy | 200 x GPEC)
Bisomaes (20x GPEC)

Geothermal energy {10 & GPEC)
Ocean and wave energy {2 1 GPEC)

Hydra snemgy |12 GREC)
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000

1996 1997 1998 1999 2000 2000 2002 2003 2004 2005 2006 2007 2008
6,100 7600 10,200 13,600 17400 22900 31100 39,431 47620 59,091 74,052 93,835 120,798
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199 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1280 1530 2520 3440 3760 6500 7270 €133 8207 M531 15245 19,865 27,051
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CAPACIDAD EOLICA EN TIERRA Y MAR

Eurapean Offshore versus Onshore Wind Capacity, 2006-2015
Credit: Emerging Energy Research
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POTENCIA EOLICA MARINA ANADIDA
EN EUROPA 2005-2015

Graph. 16: Ewopean OlMshore Wind Capacily Added, 2005-2015
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Annual capacly (W) Cumulatve capacty (W) Employment
Onhore~ Ofhore~— Total~ Onshore ~ Offhore ~ Total ~ Onshore  Ofihore ~ Tota
8344 200 8554 5500 1100 5653 147736 6310 154106
6873 131 8205 76500 3500 80000 129271 44.3% 170,667
8086 2300 1038 112500 12000 124500 151,047 61401 212448
0949 6805 1675 145000 35000 180000 176,199 152491 328690
10519 8504 19023 164800 74500 239300 177194 191744 368 938
0882 9590 19472 180,000 120000 300000 161606 215637 377244
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PRODUCCION DE PLACAS FOTOVOLTAICAS

India tros Europa

Estados Unidos
1.1 %

Taturan

9.9 %

22,0 % 24,6 %%
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Entreprises Pays
Companies fountry

Germany

Technologie des cellules
Cell technology

Crystalline/Thin film

Production capacity

2007

2008

USA

Thin film

China

Crystalline/Thin film

Japan

Crystalline/Thin film

China

(rystalline

Japan

(rystalline

China

(rystalline

Talwan

(rystalline

USA, Philippines

(rystalline

Japan

Crystalline/Thin film




ESTIMACION SOBRE LA EVOLUCION DE LAS
PLACAS CRISTALINAS Y DE CAPA FINA

Global solar cell demand [SW)
v
B
il

25

_ Thin-tilm
0k solar
e |
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Absorber
Tube

Reflector

Solar Field
Piping

e
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Solar radiation

‘- Fixedsecondary concentrator

'_."'I

Tracking primary (fresnel) concentrator

= Fixed absorber fube
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Rece|ver
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WAL

4
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Receiver/Engine
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BIOCOMBUSTIBLES

Objetivo de la UE: 5,75 %, en 2010
Origenes:

Bioetanol: cereales, cana de azucar, remolacha

azucarera, aceite de palma....

Biodiesel: soja, colza, girasol, aceite de palma...

Problemas:

Eticos

Tierra disponible
Balance energético
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PRODUCCION DE ENERGIA POR HECT

Eetdimiento (Gl/hectarea v afio)

Supuestos H.
?m | duperhioe orupads com folorollacs: T35
Radiacidn solar amaal 200 hwhiml
Eficencis paneles folovollmess. 15%
Hn - Ratio de fincronamsents: 7%
Eficiencta produccidn H comprimido; 60%
Eficuncrs producadn HI hguido: 5%
500 4 (45 tebinas edboasimd
2 Mwh pos tushans #dlica
‘1{'] . Perodo ansal de carga equovalents’ 1 200 h *)
*)
300 -
200 -
I Ancho de banda
100 - -
5-:': = = A -
U ¥ L] ¥ L I L I I I
Hiodissal  Etanal Eizngl  Biomsiano ETL Hi H2 HI HI H2 Hil
detngo  forestal compamido  Hgwds  comprmide Bquide  compmmsdo Hgwdo
fosesial fotewial  Fotovoltaico fotovollaico  edlico wdheo
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BINOMIO H2/CC

Nueva trayectoria tecnoldgica impulsada
por el mercado y acelerada por el techo

Ventajas:
Seguridad energética
Fuerte iIncremento de la eficiencia

Mejora ambiental en las ciudades (ruido,
contaminacion)

Estabilizador de las energias renovables

. -
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Parabolic Trough
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Category small Medium
Installation Size < 10kW 1010 100kW | 100KWto TMW ] 1to 10MW 10 to 100MW =100 MW
Technology Mix in Each Market 100% PV 9% PV 1% CSP 20% PV 80% CSP
2007 Share of Worldwide Solar Market
(Installed Capacity and % of Installed Capacity) TGN (84%) 0.7GW (%) D2GW (7%
. Distributed Generation
b [ ComalGenein |
Residential
Markefs Served Uiy
Base (50%). Intermediate (40%), Peak (10%)
Non-Tracking PV
PV Non .

. Tracking PV
Based | Dispatchable

d CPV

Dish-Engine
Thermal | Dispatchable Trough
Based | (with storage) Tower
LFR

Installation Size 10to 100 kW | 100kW to IMW =100 MW
IV best suited

stitable
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Proectd Sl sltions by 202
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FUENTES ENERGETICAS PARA EL
TRANSPORTE

: energy carrier _
primary energy source powertrain
J— _gaa-::liine
ol diesel o
Internzal Combustion
Coal
_F FT Gasoline
sl T iz
e ICE Hybnd
Biomass | | -_ethanol |——
| MEthano] [r—
Hydro-power FAME, FAEE \ Fuel Cell
Sun and FC Hybrid
= CNG + glectrical motor
W1nd-pnwed DME
geothermal
: | Hydrogen
i. ¥ —=1 Elactrical Motor
@ : = elactricity
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APLICACIONES DE LAS
CELULAS DE COMBUSTIBLE

Aparatos portatiles: competitivas
Electricidad y agua caliente a las casas: cerca

Produccion de electricidad a gran escala: medio
plazo

Transporte:
Vehiculos de carretera: medio plazo

Vehiculos especiales: carretillas elevadoras,
portamaletas, etc.; sillas de ruedas:
competitivos

Barcos: algunos nichos de mercado tempranos
Trenes: medio-largo plazo
Aviones: medio-largo plazo
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PILA DE MEMBRANA DE INTERCAMBIO DE
PROTONES

Proton Exchange Membrane

Pt Catalyst L
Gas Diffusion L:y;r___\ﬁw\

Substrate—_ | .-

Pt Catalyst Layer

t,,—"'G“ Diffusion Layer
: "“ a— Substrate
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B Cumulative Units 1991 - 2006 N

1991 19394 1357 2000 2003 2006
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Change by Application

2000 2001 2002 2003 2004 2005 2006

L Large Stationary l Small Stationary
W Portable M Transport
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NUMERO DE VEHICULOS DE
CARRETERA ACUMULADOS

Ly
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e Unidades Acumuladas
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Table 1: Fuel Cell Vehicle Manufacturers' Current Timetable for Launch

Manufacturer Year Numbers Notes
DaimlerChrysler 2012 10,000 Initial launch,
(Germany) 2015 Mass Market
Ford (USA) 2015 "commercial readiness’
GM (USA) 2010-2015 Commercial viability
2025 Mass Market
Honda (Japan] 2010 12,000 (in USA) Start production
2020 50,000 (in USA)
Hyundai (Korea 2010 Road tests 2009
Toyota [Japan] 2015 Wil cost US450,000

— ]
B I Jornadas sobre Desarrollo Sostenible /Iraunkorrari buruzko | Jardunaldiak m_“.._!..w
s (b Escuela de Ingenieria de Eibar / Eibarko Ingeniaritza Eskola -




