TMHMA MHXANIKQN NMEPIBAAAONTOZ
MOAYTEXNEIO KPHTHZ

H avayxny e v adioroinen t@v niiaxkmv
TEYVOLOVIOV VA YWOCH
Heprfaiiovarn-Teyvikn- OQukovoukiy
acroloynan

Ap OEOXAPHX T20YT202
EMNIKOYPOZ KAOHIHTHZ
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EVEPYELO- KTIPLO- TEPIPAALOV

* O KTIpLoKog TOpEAG 6T YDPO POG KOAVTTEL TO ~35%
™mg GUVOMKIG TEALKNG EVEPYELUKNGS KUTAVAAMONGS, GE
oyéon pe 10 29% tov 1990

* Ta ktipra gvOOvovtor Yo ~45% TV GUVOAMK®OV
eknourov CO,

- H m)uuaroxn TOV Kﬂpwkov Tousa KOl E0IKOTEPT TOV
KTIPI®V TOV TPITOYEVOUG TOPEX GTIV TEALKT] EVEPYELNKI
Ka‘ravak(ocn T (OPA OVOUEVETOL LOLUITEPO AVENTIKT)
£¢m¢g 10 2010

* Oomyia SAVE 93/76/EK yw TV gvepyerokn
MLGTOTOO1 TOV KTIPLOV Kot TN PeAtioon TG
EVEPYELUKNGS TOVS UTT000GS VLU TOV TEPLOPLGUO TOV
eknout@v CO, amd TNV KOO 0PLVKTAOV KOVGIL®V,
GTNV ATROGPULPO
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EVEPYELO- KTIPLO- TEPIPAALOV

« KYA 21475/4707/08 (DEK 880/B/19-08-98) yia T cuopuudppmon ue
v oonyia SAVE ota mlaicia tng €BVIKNC Kol KOWOTIKNG TTOALTIKTC
Y10, TNV TPOcTOGio TOL TEPPAALOVTOC, TN Prdciun avamtuén Kot TV
£EOIKOVOUNGT EVEPYELNC CYETIKA UE TOV KTEPLOPICUO TOV EKTOUTOV
CO, pe tov kabopiopo PHETpOV Kot Opmv Yo T BeAtioon g
EVEPYELOKNG atOO00MC TV KTipiwvy. Me 10 dpbpo 4 tnc KYA
OeoniCeton 0 KOXEE

* O véoc Kavoviopoc Opboroyiknc Xpnong kot E€otkovounonc
Evépyerag (KOXEE) avapévetor va ek000€l pe amo@acn tov
YIIEXQAE ocopepwva pe 1o apbpo 26 tov ['evikod Otkoooukon
Kavovieuov (I'OK) Ba avtikatactioel tov iyvovia Kavoveiud
Oepuopdvoons Ktipov (KOK) kot Ba £xel epapuoyn oe OAA ta
VEOOVEYELPOUEVA KTipLL (LEAETN-KOTOUOKEDT]), GE VPIGTAUEVO Y10 TN
LEAETN TOV avayKaimv emeufAcemv PEATOONC TNC EVEPYELNKNG TOVC
amTOO0CNG
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Evolution of RAC consuption per sector - BAU scenario
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Table 6.14: Energy consumption of RACs by country (GWh/year)

1990 1996 2010 2020
Austria 68.6 121.3 235.0 364.5
France 3316 17821 55172 89755
Germany 155.9 672.4 1914.0 3197.3
Greece 208.8 1006.6 2281.3 3478.6
laly 761.0 4494 1 57436 7033.9
Fortugal 162 .4 713.8 1806.8 2552 2
Spain not av 24964 93664 15146.6
UK 120.0 446.0 11357 17838
Other EU 119.6 443.5 11591 1897.7
Total EU 19279 12176.2 291581 44430 2
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IIEPIBAAAONTIKEX ENIINITQYXEIX ATIO TH
XPHXH XYMBATIKOY KAIMATIXMOY

AMEXEX
R22 10 mAéov ypNGIULOTOOVUEVO YUKTIKO (QUTAYOPEVUEVO GTIC
AVOTTTUYUEVEC YDOPEC Yo TO TPOPAnUa otn otidoa tov Olovtoc).
EvaAiloktucd ypnoipomotovvtal R290, R407C, R-134a, R-410a
VIEPKATAVAAMDGT] VEPOU (TOGLUOV 1] U1) OC YUKTIKO LEGO

EMMEXEX

POmoavon and Tic LoVAOEC NAEKTPOTOPAYMYNG
(CO,, SO,, NOx, copatiow)

I'poppég petapopag Yyning Taong
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Table 6.17: Emissions by country

Unit: tonnes CO2 1990 15996 2010 2020
Austria 5 186 9170 17 765 27 554
France 17 226 92 578 286 612 486 267
Germany 25 358 109 369 311 321 520 055
Greece 151 686 31 261 1 657 288 2 527 087
laly 389 162 2 298 202 2937174 3 547 010
Portugal 04 768 416 537 1054 355 1 489 331
Spain not av (may be 1171 211 4 394 340 7106 1749
300 000)
UK 76 197 283 201 721 146 1132 676
Other E.U 19 453 T2 137 188 533 308 669
Total E.U 779 037 5 183 665 11 568 532 17 174 827
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HArocog khpotiopoc: Ipowun eumeipio

[MaykOoMIa €KBeon
29 2e1m 1878, Napiol:

O Augustin Mouchot
TTAPAyEl TTAYO aTTo
NAIOKN EVEPYEIQ PE TNV
UNxavr atroppoenong
(absorption) Tou
Edmund Carré
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HArocog khpotiopoc: Ipowun eumeipio

Tnv Tepiodo 1850-1880 o1n NaAAia onueIWBONKE EVEPYEIAKN
Kpion atrd TNV TPOoPEPN augnon oTa KOOTN CUMPBATIKAG
evépyelag (kappouvo, €UAo). H kupidTepN aitia gival n
Blounxavik avatTucn Kal n amméToun au¢non tng €copueng
KapBouvou otn NaAAia (1 t xdAuPa /7 ts kapouvou). H Tiun
NG evépyelac augnonke 10%/€Toc.

H "'aAAIK KuBEpvnon atTtopacioe va €TTIO0TNOEI TNV
AvATTTUEN NAIOKWYV epapuoywv. OI TTIo YVWOTEC oruEPa
TEXVoAoyiec nAIaKAC evépyelag (TTARV PB) dokiudoTnKav e TIC
OI00£01IUEC AAAEC TEXVOAOYIEC TNC ETTOXNG
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thermodynamic process

solar collector

driving heat

high temperature, T, '
environment, e.g.

cooling tower

heat rejection
» intermediate
temperature, T,

air-conditioning

useful cooling system

low temperature, T

Coefficient of

Performanc e

(COPthermal )

useful cooling

driving heat
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["att Huoucog Kapotionog

Ta Yoktikd @optio ko oo HAtoakd O@éEAN cvurintouvy
TOVAGYIOTOV EMOYIKA (YPEWCOUOOTE KAMUATIGUO OTAY 0 NA0C
Adurter)

Y mépyet oNUOVTIKT] EPEVVNTIKN KOl TEYVIKT EUTELPLN Y10 OTTOOOTIKA
Kot AELOMGTO GUGTILLOTOL

Blounyavia KAlpotiopov: eotkovounom Tpmtoyevols EVEPYELNC
Kot avoymyn tov eoptiov awyunc (electricity peak loads) Adymw tov
Oepvov KApaTiouov (YoHcn, agidypaven)

HAwoxn Bropnyoavia: BeAtiopévn ypnon NAOK®OV GLGTT pércoov////
YPN o1 OAO TO YPOVO

m XANIA, 18 AtmrpiAiou 2005
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Doptio KAPUOTIGUOV

HAlaka @oprTia Acpag .
(Beppokpacia) — 115
| AN /0 Eowrepikd
/ popTia
:; p
7 (Bepuokpaaoia
g + uypaaia)
/
7
7
7
7
®oprTia atrd
aywyn
(Beppokpaaia)
K{upanopég cppéqKou Epodiacuoég
agpa (Bepuokpaaia, aépa
uypaacia)
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DopTic KOl GLGYETION UE NALOKA QOPTIO

®optio

YVoYETION HE NALOKE 0QEAT

®oprio oo
RETEMPOLOYIKES
ouvOnfKkeg

AxtivoBoAia pEcm SopavmV TUNUATOV
TOL KTIPiov

-

nuepnoa eEapTOUEVT amd TOV KUPLO
TPOGAVOUTOMGUO TOV VOADODV
TUNUATOV

Aywyn Bepuomrog LEG® TOV KEAVPOUC
TOL KTIPiov

+

nuepnota pe faon  Bepuikn pdlo Tov
KTplov

EAdttoon evBaimioc (peimon
Bepproxpaciog 1/Kot vypaciog Tov aépa
OV KUKAOPOPEL

+-
GLGYETION KUPIMOG ETOYIKN

Eocotepika goprtia

[Ipoécwma, eE0MAGUOC, TEXVNTOC
POTIGHOG, UNYOVES

Eaptopevn and tov tomo tov Ktipiov,
X

['pageio:+ (Kupimg Katd tn odprea TG
MHEPAC)

Eevodoyelo:+- (vymAd eoptia, apyd to
AmOYELLLOL)
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[Tapdoery o nUeEPT|CLOV KOTOUVOL®DV
WYUKTIKOV QOPTIOV

NMoapddeiypa:

Kripio
YPO®PEIWV OTN
MadpiTtn

Huépa Tou
louAiou

cooling load, Wh/m?

50 1000

45 900
collector
40 radiation 800
35 <N 700
30 600
25 500
20 400
15 300
0 200
5 100
0 0
0 4 8 12 16 20 24
hour of the day

collector radiation, Wh/m?
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[Tapadetypo TGOV KOTOVOLU®OV
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Etncio gopTic GE O10POPETIKEG
KALLOTIKEC TEPLOYEG

60
B Merida B Palermo 100.6
O Madrid M Freiburg kWh

0 " mcopenhagen W

MNoapdaderypa: -
HAlak puén

Heating Humidification Cooling Dehumidification
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a) Heating (DHW and space heating):

Heating capacity in kW 70— 700 kW
Collectors area 300 - 2700 m?*
Owverall conversion efficiency 30 - 40%
specific Energy production 3-5mykW
Tvpical Domestic Heating volume 36 - 400 m’°
Tvpical domestic space heating {passive) 12 - 40 m*
Heated area (custom made) 1.200 — 15.000 m*
Heated volume (custom made) 3.600 — 60.000 m”
Annual solar contribution (MEDbelt) 60 - 70 %%
(Morth) 30 - 50 %
Max. heating power (MEDbelt) s00 - 1000 W/m?
(Morth) 600 W/m?
Energv delivered (MEDbelt) up to 1200 kWh/a
(MNorth) up to 600 KWh/a
Scientific and Technological References
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b} Cooling {absorption):

Cooling capacity in kW 70 =700 kW
Cooling capacity in BTU/hr 240,000 — 1.200.000 BTU/hr
Collectors area 300 - 2.700 m?
Cwverall conversion efficiency 30 - 40%
specific Energy production 1.5 -2.5 m¥kW
Air-conditioned area 1.200 — 10.000 m*
Air conditioned volume 3.600 — 45000 m?
Annual solar contribution (MEDbelt) 60 - 70 %

(North) 30 - 50 %
Performance indicators (for demo and commercially available units)
Efficiency (commonly reported) S5 %,
Annual capacity factor (fraction of the vear in which solar energy is delivered at rated power) 100%
Design life time 15 - 20 years
Technical availabilitv : best reported =99 %

Common 97-98 %

Economic indicators (for demo and commerciallv available units)

Heat production at: 0,04 — 0,06 €kWh for large plants
Heat production at: 0,10 — 0,20 € kWh domestic systems
Tvpical turn-kev costs: 300 - 300 €/m?

Solar Thermal Heat and Cooling

Scientific and Technological References

Energy Technology Indicators

XANIA, 18 AmrpiAiou 2005
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Environmental and other specific indicators
Energy saving

1.4 kg CO/kWh or 840 kg CO-/m”/a

Solar Thermal Heat and Cooling

Scientific and Technological References

Energy Technology Indicators
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ANAT'KH I'TA YIIOXTHPIEH XE OEMATA
2XEATIAXMOY KAI ITPOI'PAMMATIXMOY

Kotarinin emoy
TEYVOLOYIOG, GYEOAONOG,
Sltﬁwctolgéynxcn 1701)ll ; KAIMA
GUGTNNOTOS Ceot0, N0
&npo, vypo
TEXNOAOI'TA HATIAKOY
KAIMATIZMOY
2TOXOI 20vOeomn & 0106TACELS, GTPATNYIKT EAEYYOV
OTKOVOLLKOL,
gEotkovounon
TPOTOYEVOVG EVEPYELOC ®OPTIO & XPHXH
Oépuovon & yoén
AwoOnm & Gomin
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20100 LLOG otov HAMoko
KAlpatiopo

¥ EmAoyn ™S KoTaAANANGS 0epuikd @O0VUEVS YUKTIKTGC
EYKOTAGTOONS

B EmAoy1] TOV NMALOKOV GUAALEKTAOV KOTAAAAOV TOTOV

¥ Al00T0610A0YN61] TOV NALUKOV GUAALEKTAOV KOl TOV
GAL®V GUGTUTIKOV TOV NALEKOV GUGTNUOTOS GE GYE0N
ILE EVEPYELU-KOGTOG
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2(EOL0GLLOC

| - ADVANCED
RoLes oF Tuomg  GuiDeLINES  TRE-EERSIBLTY o0 N oL
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Design approaches

,Rules of thumb*

Collector cost per heating
capacity

Cost of solar heat for
given climate

Load - gain - analysis for
given climate and load

Anual cost based on load-
gain-analysis

Computer design tool with
predefined systems

Required system information, effort for parametrization

Accuracy, reliability of results, details of design information

Open simulation platform
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YmoloyioTiko epyareio SACE

Al SACE Solar Cooling Evaluation Tool Light = |I:| |i|
File Calculate Help
== |
Input data Feference | Fila |
Load and Meteo Data File

Collector data: Configuration Dy projektetlaufend’, 261 580_SACEYA_ProjektarbeitwP3_EcoStud, ..

Collector type AIS X Results D\ projektelaufendy 261580_SACENE_Projektarbeit\WP3_EcoStudhAS .

optical efficiency ID-M[| [

linear loss coefficient IE-EUU W (e 1) CO rrelatlon m ethOd

quadratic |oss coefficient ID-D33U Wi i K2)

k&0, long 0.95 [

KED, trans ID-95 []

roorm: _b 'd' meteo data T

uilding . collector
rOOMT area IQEE'-?':I fm® model * e o o e =] model
operation termperature heating |45-DD °C W '_"5;':‘,;;'«‘;52‘:'. - /
- S :
opergtion temperature cooling IBS.D = g -
L COP, £ =
efficiencies: U : S
.C u Rl an awm an au 4 ™ an
efficiency hackup heater 0.95 [ solar gains
efficiency thermal chiller 0.65 [ ¢

solar fractions for
heating and cocling
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2 VGYETION POPTIOV KUl WPEAELOV

—ll—
meteo data

B Yvuvreleotéc amOooong building collector
LPNOUOTOLOVVTAL VL0 TN model e oo 1 —ces —om model
petoTpomi OcppuéTTag oF v im e
Yoén/0éppavon

B Ynohoyilovtor To oproio
0QEA TOV GVAAEKTY)
AP OCLUOTOLDVTUS
OLaQOopETIKES OEproKpaciceg
Agrtovpyiog ¢

B Ynohoyiletorm
amarTovuevn eppotnTa yio
0éppaven/yoén (upe éva
TPOGONOLMTT] KTIPIOV)

T

®©

o

i

COP yE ©
()

: 0 100 200 300 400 500 600 700 800

solar gains

solar fractions for
heating and cooling
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HMokoc KMpotiopnog- Avvatotnteg
EQUPNOYIG

¢ Kripw I'pag@sciov

e Owomnolcio- KeArapra
 Koatowkieg

e EgV000YEL

H N. Evponn ue (6T Kal vypo KAiua Topoveldiel TIc
UEYOLVTEPES OVVATOTHTES
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TEXNOAOI'TIKH ANAIITYZH

e Evepyelokd amoooTikOTtepa Kot pONvOTEPO NALOKE ECapTUATA

e  Am000TIKOTEPOL KOKAOL, unyoveg, 2HO

e AvoPaBuicuéva vitka

* Beltiopévn Asttovpyio & 2Xvvtrpnon

e Awyeipion g CNTnomng o€ OlKTLA EVEPYELNG KOl AEPIOV

e Néa vVAKA Ko nEBoooL mapaymync

¢  AVTI-0VOKAOGTIKN EMIGTPMGT GE YUOAL, LOVOOT] KOl
OLUOTKOGTES

e AmoOnkevon

e Zvotnuato YHEng/0Epuavenc GuoyeTICOUEVA LE TNV NAOKT
evepyeln

e BeATIOUEVOC GYEOLOGLLOC KUl OAOKAN|p(OCT GTO KTipLoL
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EYXAPIXTQ ITIOAY I'TA
THN IIPOXOXH XAX
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