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XPHzH ANE 2TIZ META®OPEZz NATrKOzMIOz

Total Bioenergy Electricity Renewable
Electricity

0.79

All values in EJ

Mnyn: World Bioenergy Association 2020



XPHzH ANE 2TIZ META®OPEZ 2E HMNEIPOY2

Renewable Electricity
M Bioenergy
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NMATrKOzMIA NAPAIQrH Yrp2N BIOKAYZIMQN

Biofuels Bioethanol Biodiesel Other Biofuels

2000 17.3

2005 371

2010 103

2015 136

2016 142

2017 148

2018 160

All values In billion litres

Mnyn: World Bioenergy Association 2020




Global biofuel production in 2018

Bioethanol
62%

Mnyn: World Bioenergy Association 2020

Biodiesel
26%

Total biofuel
productionin
2018 - 160 billion
litres




NMAPAIrQrH YrPQN BIOKAYZIMQN 2E HMNEIPOY2

Biofuels Bioethanol Biodiesel Other
Biofuels
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NMAPAIrQrH YrPQN BIOKAYZIMQN 2E HMNEIPOY2

m Other Biofuels
Biodiesel
H Bioethanal
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[MAIFKOXMIA TTAPAI'QI'H BIOAEPIOY

Biogas Biogas Biogas Biogas

(billion m3) (EJ) (billion m3) (EJ)

Oceania

Mnyn: World Bioenergy Association 2020



Figure 1. Estimates of lignocellulosic waste materials available globally for bioproduction.
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Canada Finland

1 plant operational (2014) 1 plant operational (2015)
Feedstock: biomass wastes Feedstock: crude tall oil
Product: cellulosic ethanol Product: biodiesel

Prodn cap: 38 million |/year Prodn cap: 120 million |/year
United States Italy _

4 plants operational (2013-2015) 1 plant operational (2013)

Feedstock: rice and wheat straw,
giant reed

Product: cellulosic ethanol

Prodn cap: 75 million |/year

Feedstock: agric residues (corn stover,
wheat and barley straw), and

biomass wastes

Product: cellulosic ethanol

Combined prodn cap: 320 million |/year

Brazil

2 plants operational (2014)

Feedstock: sugar cane bagasse

Product: cellulosic ethanol

Combined prodn cap: 120 million |/year

Figure 4. Global capacity in cellulosic biorefining

China

1 plant operational (2012)
Feedstock: corn cobs
Product: cellulosic ethanol
Prodn cap: 75 million |/year



Biomethane - Production




Power to GAS
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Wind '- - for heat
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Mnyn : SpringerLink




Bioaepio-Biouebavio ornv EE

> 18.943 ovadec Bioaspiou ornv EE 10 2020

< H ouvoAikn napaywyn Bioaepiou eKTIUNONKE OE€
167 TWh n 15.8 bcm

> H OUVOAIKN €YKATECTNUEVN NAEKTPIKN I0XUG
eKTINNOBNKE o€ 11.100MW kai napaywyrn 64 TWh
NAEKTPIKNG EVEPYEIAC

o 725 povadec avaBabuiong Pioaspiou (BiopeBavio)
ornv EE 10 2020

S H ekTipwpevn 10xug ano Bropedavio civar 3,71 GW
Kal avTioTolXa N €TNOIA NApayopevVn EVEPYEIQ
ekTIUNONKE o 26 TWh/€toc n 2,43 bcm

NMnyn: EBA - European Biogas association 2020



Movaodec BiopeBaviou

FIGURE 3.6

Number of biomethane plants

FIGURE 3.4
Total number of biomethane Biomethane in Europe in 2011

plants in European countries
in 2019
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BioaEpIo yia KIVNON QUTOKIVATWY

Idi10oTnTAa/2UCTACNH Movaoda Tunog A Tunog B
AeikTnG Wobbe, i, MJ/Nm?3 44.7 43.9
AgikTnG Wobbe, ., MJ/Nm?3 46.8 47.3
CH, \Vol% 07+1 9712
H50 ax mg/Nm3 32 32
05, max \Vol% 1.0 1.0
CO5+05+N,, max \ol% 4.0 5.0
H5S, max mg/Nm3 23 23
MeBavoAn Vol% 0] 0)
>wMaTiola ... Hm 5 5

Nnyn: Traffic and public transportation authority, city of Gothenburg




'‘Oxnua Kivoupevo e Blouedavio

Mnyn:VOLVO- in.gr



Biopebavio oTIC HETAPOPEC

https://cen.acs.org



https://cen.acs.org/

Multi-Fuel System for Hythane, Biomethane, CNG, Bioethanol E85 and Petrol

Uprated fuel pump for  Switch between gaseous
DC/AC bioethanol E8S and liquid fuels

converter Close coupled catalyst
| \ (reduces mitial start emiss:ons)

ECM (Engine Control Module)
for all fuels

Pressure regulator
for gas

Pressure sensor
for gas

Fuel tank of carbon libre reinforced
aluminium for gaseous fuels

Fuel tank for

; e Fuei rail for gas and
quid fueis bicethanol E85/petrol with
/ ' bloethanol E85/petrol injectors
and gas injectors

Fuel tanks of steel

: lor gaseous fuels

—=, = Uprated fuel line (pipes, hoses, seals) Uprated cylinder head for
for E85/petrol and fuel line for gas bioethanot E85 and gas

-

Volvo Multi-Fuel




[IAeovekTNuaTa Biopebaviou

..ny Graddfil

= A&V (popoAoyEiTal

= 20% 10 OIKOVOUIKO O€
OXEON UE TA CUPPBATIKA
Kauolua

= [a oxnuara e€aipouvTal
ano TeEAN kal 0aoPouc

= Awpeav orabueuon

s 40% PEIWPEVOC POPOC
O€ ETAIPEIEC UE OTOAO
oxnuaTwyv Biopgebaviou

= E20 anokA€I0TIKA POVO
yia oxnuarta PBiogebaviou




Movadec Blopebaviou otnv EE
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FIGURE 3.3 I Germany B Sweden B switzerland B Norway

Number of new biomethane plants in Europe ® France B Netherlands Italy Austria
each year, 2008-2019, overall and per country B United Kingdom Denmark B Finland Other

MnyA: EBA 2020




TexvoAoyiec napaywyng Biopegbaviou otnv EE

<&

FIGURE 3.20

Relative use of different
upgrading technologies in
European countries in 2019 Water Scrubbing

Membrane Separation Physical Scrubbing B Cryogenic Separation
Chemical Scrubbing B Pressure Swing Adsorption Unknown

MnyA: EBA 2020




Movadec Biopebaviou ava MpwTn UAN oTnv EE

FIGURE 3.16

Total number of newly installed
biomethane plants each year,
2008-2019, overall and per main
feedstock type

Energy Crops
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Landfill
Unknown

Number of biomethane plants
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Nnyn: EBA 2020




Movadecg Biopyebaviou ava npwTtn UAN kal xwpa otnv EE
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FIGURE 3.17

Percentage of biomethane Energy Crops M Bio- and Municipal Waste B Landfill
plants using each feedstock in B Agricultural Residues, Manure, Plant Residues Industrial Organic Waste from Unknown
European countries in 2019 I Sewage Sludge Food and Beverage Industries

Nnyn: EBA 2020



MpoonTikec Biouebaviou

Buildings 230 TWh

E_

Renewable methane Total e:nnual
1170 TWh savings

4

Hydrogen
Electricity 4815 TWh 1,710 TWh

6 GAS CLIMATE




>UUneEpAoNaTa

Ynapxel evrovn rnoAITikr) BouAncon ano Tnv '
Eupwnaikn ‘Evwon yia Tnv xpnon agpiwv Kauoigwy
ano Bropada. O1 unoaTNPIKTEG ENICNKAIVOUV Ta
O(pEAN TNG EVEPYEIAKNG ENAPKEIAG AMNO TNV '
olagoporoinon TwvV NNYwv €poolacuou TNV Biwoiun
agipopIkn OlAXEIpIoN YIA TNV EVEPYEIAKN Agionoinon
anoBANTWV KAl TNV NpooTaacia Tou nsplga)\)\ovmq

2 H Avaegpofia xwveuan eival n NePICOOTEPO
VWOTN KAl €UJNOPIKN TEXVOAOYIA Napaywyng
Egloasplou MOU UE KATAAANAEG TEXVIKEG
avapBaduionc napayel Piroyebavio

S H kataAAnAn enidoyn npwTtng UANG Blopadag eival
Baoikog napaywv oTnv BeATIoTONOINON
napaywync Bioyedbaviou



Biogas Plant = a Cow made of Steel

Digestate:
Organic Fertilizer

v
Digester

Bi- Fuel System (CNG, Biogas)

erste Versuche mit Biogas

EuxapioTw yia TNV Npoooxn odc
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4 czafir@cres.gr
210-6603261
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