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MNapouaciaon Tou J.M. Barroso o1o Eupwraiko 2upBouhio Tn¢ 4n¢ @ePpouapiov 2011



EOvVIKOC EvEpYELOKOG ZXEOLAGUOC
0O6Ko¢ xaptng yia to 2050

1. Meiwon Twv ekmounwyv agpiwv tov Beppoknmiov katd 60%-70% €wg 1o 2050 w¢ npog to 2005

2. Nocooto 85-100 % nAektponapaywync ano AME, pe tnv aflonoinon OAwV TwV EUMOPLKA WPLLWV
TEXVOAOYLWV

3. ZuvoAwkn Sieicduon ANE o€ mooooto 60%-70% otnv akaOApLoTtn TEALKA KATAVAAWGK EVEPYELOG LEXPL
10 2050

4. ZtaBepomnoinon TN CUVOALKNG EVEPYELAKNG KATOUVAAWGONG AOYW TWV HETPWV EEOLKOVOUNCNG EVEPYELOLC

5. ZXETIKA avénon tn¢ KatavaAwong NAEKTPLKAG EVEPYELAG AOYw £ENAEKTPLOMOU TWV peTadOpwWV Kot
HEYAAUTEPNG XPAONG AVTALWV OEPUOTNTOG OTOV OLKLAKO KOl TPLTOYEVH TOMEQ.

6. ZNUOVTLKN HELWON TNG KATAVAAWGCNG METPEAALOELO WV

7. AUénon tng xprong BLoKauoiwv oTto cUVOAo Twv petadopwv oto eninedo tov 31% - 34% UEXPL TO
2050

8. Kupiapxo to pepidlo tou NAeKTPLONOU OTLG eMLPBATIKEG peTadopEg MKPNAG amootaong (45%) kal
ONMUOVTLKN av€énon Tou HEPLSioU TwV HEoWV oTAOEPAC TPOXLAG

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10. AvATTuén LOVAS WV QITOKEVTPWHEVNG TIOLPAYWYNE KoL EEUTIVWV SLKTUWV
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NMAHOYZMOZ

HUMAN POPULATION
GROWTH CHART

(including projections)

1AD 200 400 600 800
;%’%—v steve@greenberg-art.com

POP. IN
BILLIONS

| THINK | CAN...
| THINK | CAN...

| HOPE | CAN...
| REALLY HOPE | CAN...

MAN, HOPE | CAN.. X_ 7

1200 1400 1600 1700 1800 1900 2000 4

2050
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Annual world per capita energy consumption (GJ / person / year)
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E=I1ZQ2H TOY Ehrlich:

I=PxAXT

MepiBaAlovTiKog

QVTIKTUTIOG Eninedo Zwic Eminredo
Texvoloyiag
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World Energy Demand

Total Energy Non-Fossil
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NMAPAIQIrH NETPEAAIOY
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2XIZTOAIOIKO AEPIO

Roughly 200 tanker A pumper truck injects a Natural gas flows out of well. &
trucks deliver water for mix of sand, water and
the fracturing process. chemicals into the well. o

Storage  Natural gas is piped
Recovered water is stored in open
"t pits, then taken to a treatment tanks to market.

hed | : L A— = !
Ig!l [FIYT (=1 ,.....p’ M o “l -
O~ 00— 00 - ' Pit : OO0 OO O 3 —{—

Hydraulic Fracturing

Hydraulic fracturing, or
“fracking,” involves the lnjeenon
of more than a mllllon gallons

MEPIBAAAONTIKA OEMATA: NEPO, ZEIZMIKA ®AINOMENA, AIA®YTH CH,




Napadooiakoi oTparnyikoi
TTPOUNBEUTES

AvVaSUOHEVOI OTPATNYIKOI
TTPOHNBEUTES

*YOA: Yypotroinuévo @uaiko agpio (Karap, AAyepia, Niynpia ...)
Mapouaiaon Tou J.M. Barroso oto Eupwaiko ZupBouhio Tng 4n¢ @ePpouapiouv 2011
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25-50%
< 25%

0%

% EAAEIYPNC agpiou atmo TI¢ 6 £wg
11¢ 20 lavouapiou 2009
(- 300 exar. m¥npépa x 14 nuépseg

Mapouciaon Tou J.M. Barroso oto Eupwaiké ZupBouhio 1ng 4n¢ @eppouapiov 2011






HVDC before 2020

— HVDC after 2020
° Interconnection to AC
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CSP collector areas
for electricity

. World 2005

B v 2005
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Titapayovpe : 8.85 Mtoe 66.2%
TL ELOAYOUME : 17.4 Mtoe

2014



Toe = Tovoc 1600UVOU TIETPEAKIOU

v

~ 42 GJ= 11663 kWh



8.85 Mtoe

Napaywyn
ITeped
KoUoIpx
HAzkrpiopog
ANE 4% Irzped Kauolpa
1% 1%
Quoiko aépio %
14% o
ff@
17.4 Mtoe
ElcaywyE£g

NerpéAaio (+)
80%



Tutmapayovpe : 8.85 Mtoe
TL ELOAYOUE : 17.40 Mtoe

26.25 Mtoe
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TeMKN KOATOVAAWON OV KKUGI|O

ITEprd KaUoIpo
2%

HAzkTpIopOG
28%

MzwBzppia
0%
/‘-
Biopdda NerpéAaio
% 57%
HAlok&
1%

Aépio
5%
2014



TeAIKI] KOTAVEAWOT) VKX TOPEX

Mzwpyia

’ 2%
Yimpeoieq Biopnyavia

11% 20%

OIKIKOG TOPENG
24%

Meragpopéq
41%



Noapoywyn NAEKTPICUOU

AMNE
24%

ZTEped KAUoIpa
51%
QuoIKO aEplo
14%

NetpzAaio (+)
11%

2014
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ITaBpoi Kauonce Y3ponAcKTpIKG Alohika




TeALKN KOTAVAAWGH oVal TOMHEDL

Mswpyia

y 0,
Yrnpeoisg 4% Blopnxavia

10% 18%

Ouakdg Topgag
24%

2010



I Aywyéc 9. A. ans Pusia '

o

TOYPKIA

Yyponoinpévo P. A.
and Alycpia

AlkTuo Metagopac ©. Agpiou kau
Zr1aBuol ©épTwone Metpelaiou

® ZItabpol BépTwarng Netpeialou
*  fwhotripa
Teppatka! ZTafuol LNG
Alkruo Metapopac ©. Asplou

www.rae.gr (AEMA,2000)


http://www.rae.gr/

AEZIQA,2015



ZraBpol Napaya yhg HhskrpiAg Evipyzng

® O5py Kol ZTaBpol
iy Y3poy ASKTpIKO] ETaBYO] (=10 MW )
L YBpoy ASKTPIKO] ETABP0] ps duTAyay (=10 M)

Mpoappic Metayp opdg
TEay ASTOIPYMGEE KV
Tday Asmorpyig 150 kY
Taay Asmorpyig ¢00 kY

Y50 NEOPRUES KT I TTEPIONaSs; TN TIUTETEK T IKTfwy

www.rae.gr (AEH,2000)



http://www.rae.gr/

Eyratacrnpéwn loxig
Zrabudiv Mapaywyric HA. Evépyewag ané AMNE.
YoponhiektpLkol ZTadpol
2 Mohd pukpot (0 - 1MW)
A Mugpod (1- 10 MW)
A Meydhol (=10 MW)

Eykareatrpévn ks Awhkay Naprmyv
= Katw and 1MW

®  ATS 1 pgye 10 MW
@ nNave ans 10 MW

DerTepolaike ETaBuol www.rae.gr (KAME,2000)



http://www.rae.gr/

AICNITIKA ATIO®EMATA ZTHN EAAAAA

100 My, i

~4 billion tons
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~ 50 xpovia
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Evepyeiakoi Kavoviouoi

DIRECTIVE 2002/91/EC
Evowpudatwon ota kpatn peAn 4/1/2006

@ KENAK, 2010

@  DIRECTIVE 2010/31/EU

Ta mapamave vrmrooTtneifovral Kal amo Ta oXeTika mpoTuta (m.X. EN 12464, 13790 kAm)

TOTEE



Article

EPBD 2002/91/EC

EPBD Recast 2010/31/EU

Technical Building Systems

Implementation: 9 January 2013

(public authorty buildings): 9 July

2013 (all other buildings)

Article 8 (New) — A ‘technical building system’ means technical
equipment for the heating. cooling. ventilation, hot water. lighting or
for a combination thereof. of a building or building unit.

System requirements for overall energy performance to be set for the
mstallation. dimensioning. adjustment and control of such systems.
Obligatory for new, replacement and upgrading of such systems in
existing buildings: recommended for new buildings.

Member States to encourage the introduction of intelligent metering
systems duning construction or major renovation.

Nearly Zero-Energy Buildings

Implementation: 9 January 2013

Article 9 (New) — ‘nearly zero-energy building” means a building that
has a very high energy performance, as determined 1n accordance with
Annex I The nearly zero or very low amount of energy required
should be covered to a very significant extent by energy from
renewable sources, including energy from renewable sources produced

W.

All new buildings owned or occupied by pubN
zero-energy by 31 December 2018.

authorities to be nearly

~Tiearly zero-energy by 31 December
2020. Intermedlate targets for new buildings to be set by 2015.

National plans to be created on how Member States plan to increase
the overall number of nearly zero-energy buildings. including measures
and targets to stimulate refurbishment at nearly zero-energy level.

A new building does not have to meet nearly zero-energy level if the
cost-benefit analysis over the economic lifecycle of a building 1s
negative.

Article

EPBD 2002/91/EC

EPBD Recast 2010/31/EU |

Pa gez



nZEB

ahearly zero-energy building s defined in Article

20f the EPBD recast as “a building that has a very high energy
performance. The nearly zero or very low amount of energy required
should be covered to a very significant extent by energy from renewable

sources, including energy from renewable sources produced on-site or
nearby”.



Ktipla 2xebov Mnbevikn¢ Katavaiwong Evépyelag (nZEB)

«24 AttplAlou 2019

*TexvoAoyika Nea

H EupwTtaikr) TIOALTLK OTOV TOPEQ TNE EE0LKOVOUNGCNG EVEPYELAG OTA KTipLa
kaBopiletal amo tnv Oényla 2010/31/EE tou EupwmaikoV KowoBouAilou Tou
gLoayeL tov 0po «Kripra Zxed6v Mnbdevikng KatavaAwong Evépyetag (KEMKE)» TTOU
glvalL n petawpacn tou opou Nearly Zero Energy Buildings (nZEB).

Me Bdaon tnv mapamnavw odnyta kabe kpatog peAog tnG EE opelAel va kabBoploel
TLC TIPOSLAYPAPESG TWV EVEPYELAKWY ATIALTNCEWY TOOO YLA TA OTOLYELA KEAUPOUC
TWV KTLPLWV 000 KAl yla TO TT0C00TO KAAuYPNg TwV avaykwyv o€ evepyela amo AllE.
2T0o TAaloLo auto, Pe to apBpo 9 tou v.4122/2013 tou uttoupysiou
MepLBaAovtoc kal Evepyelacg eykplBnke kal tebnke o€ epapuoyn to EBviko ZxedLo
av&énong tou aplBuou twv Ktiplwv Zxedov Mndevikng Katavalwong Evepyelag,
oUUPWVA PE TO OTIOL0 amnd 1.1.2021, OAA TA VEQ KTrpLa TIPETEL va elval Ktipla

> xedbov Mndeviknc KatavaAwaon Evepyelag, evw yLa ta vea KTipla Tou dnuocLlou
TOMEQ, N UTIOXPEWON autn tiBetal o€ LoyL and 1.1.2019.



https://kgreen.gr/blog/category/%ce%a4%ce%b5%cf%87%ce%bd%ce%bf%ce%bb%ce%bf%ce%b3%ce%b9%ce%ba%ce%ac-%ce%9d%ce%ad%ce%b1/
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‘Eva KTtnplo yla va yapaktnpiletat wg Ktiplo Xxedov Mndevikng KatavaAwonc

EvEpyeLac, TIPETIEL VA KATATACOETAL:
1.TOUAQXLOTOV OTNV EVEPYELAKN Katnyopila A, av elval veéo KTiplo,
2.TOUAGYLOTOV OTNV EVEPYELAKN Katnyopla B+, av elval upLotapevo KTipLo

O 8elKTNG KATavAAwong TPWTOYEVOUG EVEPYELAC Elval AUTOC TTOU TIPOKUTITEL ATTO
TNV £pappoyr tou Kavoviopou Evepyeltakng Atodoonc Ktiplwv (KENAK).



EVEPYELAKOC ZXEOLOLOMOC
#H3
ENEPTEIA 2XTA KTIPIA: BoOLKEC APXEC




ENEPTEIA ZTA KTIPIA: Baolkeg apXEG

/' [Molog kaBopilel TIC TpoTEPALOTNTEG ?

T.X. TUKQUOLLLO XPNOLLOTIOLOU LIE ;
TL WPEC AeLToupyel TO KTipLO ;

e O apXLTEKTOVLKOC oXedlaopoc kaBopilel To SUVOULKO
EVW O TIEPLOPLOUOC AELTOUPYLOC TWV CUCTNUATWV
kaBopilel TNV e€olkovopnon

e Xpelaletal oAlotikn avtipetwrion !H!

\_

~
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ENEPTEIA ZTA KTIPIA: Baolkeg apXEG

OYMHOEITE OTlI XPH2H ENEPTEIAZ: \

* JUUBaAAeL otn BEppavon Ttou TAOVATN

e Artatel og payalo Babuo opukta kavoLpa
e JUpBAAAeL oTtnV avénon TNS LOAUVONC TOU aEpPaL
e Kootilel

APA ME TON NEPIOPIZMO THZ KATANAAQ2H2:

\ OwkovouLKaA, TtEPLPAAAOVTIKA & KOWVWVLKA OdEAN /




ENEPTEIA ZTA KTIPIA: Baolkeg apXEG
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Evépyela (kWh)

E=P-t

loxuc (kW)

AN

Xpovoc
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Aettoupylog (h)
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Baolka HeyEdn

-
ENEPTEIA:
1 kWh = 3.6 MJ = 860 kcal = 3412 Btu
\
(" IEXYs:
1 Watt = 1J/sec = 0.86 kcal/h = 3.41 Btu/h
\

Alatpodn 2.9 Kwh/day — > '



HUMAN POWER

2500 kcal/day 2000 kcal/day
2.9 kWh/day 2.3 kWh/day

v

120 W 97 W



HUMAN POWER

fHietey
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HUMAN POWER: Mia pikpi} &oknon

\ .

8 wpec modnAacia Tnv nuépa (800 -1000 Wh)



HUMAN POWER

HumanPower Shower - Bang Goes The Theory - BBC One

Vv




HUMAN POWER
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Metatponn

/ Npwtoyevég \
Kavowuo

M pwrov%

Kavolpo




METATPOT OE MPWTOYEVH EVEPYELA

Mnyn svépyslag

ZUVTEAECTH G LETATPOTTN G
O£ NMPWTOYEVI EVEPYELL

EkAuopevol purtol avdé povada
evépyeiag (kgCO,/kWh)

Puowd agplo 1,05 0,196
NetpéAawo Béppavonc 1,10 0,264
HAektpkn evépyela 2,90 0,989
YypagpLo 1,05 0,238
Bropala 1,00 -

TnAeGéppavon amd A E H. 0,70 0,247




4 N

Ktripto 100 m? katavoAwvel yia B€ppavon stnoiwg 120 kwh/m?
Xpnouonotwvtag GuoLko AEPLO.

APA 120 * 100=12000 kwh —= x 1.05 = 12600 kwh mpwtoyevoul¢

— > x0.196 = 2352 kgr Co,
\ %
\

To (6lo ktnplo katavaAwvel kot 5000 kwh etnoilwg nAektplopo

APA 5000 kwh — = x 2.90 = 14500 kwh mipwtoyevouq

—= x 0.989 = 4945 kgr CO
\ B2

YUvoho CO, : 7297 kgr
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«IZO(DAPIZOYME» ta 7297 kgr CO, ;

§ou<ov0p.r|on To MEYEDOC pELWVETOW)

ZERO CARBON N ZERO EMISSION BUILDING



Oepudikn oo Kavolpwv

Kavouo Oepudikn afla ava pala | Oepudikn aglo ava Oyko Mukvotnta (kgr/m?)
(kWh/kgr) (kWh/m?)
Wood Chips 3.5 870 250
=0Ao 5.4 2100-3200 400-600
Pellets 4.8 3100 650
MNetpéAalo 11.8 10000 845
QuoLKO aEPLO 10.6 9.8 0.9
YypaépLo 12.9 6600 510




2 nuavtikn Stadopa

4 N
ZHTHZH ---- KATANAAQSH

T

.

ZHTHXH =  n evépyela ntou ypsLtalopaote yo va PuEoupe

r'] vVal Gepudvou HE TO X(pr (ZAtnon Yuéng n Béppavong)

KATANAAQZIH - N EVEPYELQ TTOU KATOVOAWVOULE yia va PuEoue
\ N va BEpUAVOUUE TO XWPO /




/ ZHTHSH \

(dnA. avaykec) |
Moloc Ba kaAu el tn {RTnon;

MIA 2Y2KEYH
(kavoTNPAC, KALLOTLOTLKO)

\ H omola katavaAwvel KATL (TtetpgAalLo, K}\Ty




Nap&ocyuo

OEPMANZH, xpeiélopan m.x. 100 kWh Adyw
AMWAEIGV , GEPIGUOG KATT. AYTO EINAI H ZHTHZH

Eotw 0TI XpnOIPOTIOIW KAUOTAPO TIETPEAGIOU+ KOAOPIPEP

\

| = AnwAeiec AEPNTR, KaMvoddXou

AnwAeiec d1avopnc )
= > Amoooon 85%
> AnwAciec pibuionc

= AnwAciec ekmopmic ),

APA yia va koAOpw 100kWh xpeia{opai vor KATOVOAWGW
100/0.85=177.6 kWh = onA. 117.6/10=11.7 lit neTp€Aaiio



KaravaAwaon yio OEppavon

G KAaTavaiAwong)

sive House)

140 kwh/m2 (<1980)
90-120 kwh/m2 (>1980)
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AnwAeiec Ko KEPON 0€ Eva KTipIO

Aepiopoc

E

Ve

CWTEPIKA

KEPON




