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OL A/O wc¢ eVAAAOKTIKA TWV KAUOTAPWV OPUKTWV KOUCLULWV

Tiuég Evépyerag Tiueg HAektpikou & Quatkou Agplou
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OL A/O wc¢ eVAANOKTIKA TWV KAUOTAPWV OPUKTWV KOUOCLULWV

Tiuec HAektpikou & Quatkou Agpiou

Tiuég Eveépyerag

JUVEXWE AUEAVOUEVEC TLUEC TWV
OPUKTWV KOUOLHWYV AOYw NG

avéavopevnc {NTnong Kot tng
TEpLOPLOpEVNC dLabeoLuotnTog

OwoAoyiKkn Zuveidnon

MpoomaBeleg peiwong Twv
ekropnwv CO, Ka TnG
KOTAVAAWONG EVEPYELAC

NouoBeoia & Kivntpa

e AANQYEC OTN «XPrRoN» TNG EVEPYELOC
e Ertitevén otoxwv (Kuoto)

e EriBpaduvon kot ev cuvexeio mavon
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@ Average CO2 emissions for heating private homes

I CO2 emissions of air/water heat pumps

SSSSSS : UNFCCC, 2003 (United nations Framework Convention on Climate Change)




OL A/O wc¢ eVAAAOKTIKA TWV KAUOTAPWV OPUKTWV KOUCLULWV
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OLA/O wc¢ eVAAAOKTIKA TWV KAUOTAPWV OPUKTWV KAUCLULWV
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KuUpia XapakTnpIoTIKA:
v O1 KauoTHPES EEaKOAOUBOUV va atToTEAOUV TNV TTAEIOPN@ia TWV
ouoTNHATWY Béppavong otnv Eupwrn.
v' H texvoAoyia ocuptrukvwong amrorteAei TAéov Tnv KOpIa AUon.
v' To Hepidio TwV cuoTNHATWY BEppavoNg TTou oTnpileTal oTNV TEXVOAOoyia
TNG avTAiag OepUOTNTAG AEPOG VEPOU EivVal CUVEXWES AUEAVOMEVO.
v' 01 A/O avTipeTwtriCovTal TTAEOV WG N EVOAACKTIKA TWV KAUCTAPWV.
MnynR: HP Summit 2009



OL A/O wc¢ eVAAAOKTIKA TWV KAUOTAPWV OPUKTWV KAUCLULWV

350.000 -+ ,
To 2008 oL A/O avTUtpoowevaV
300.000 L ™ Air-water 10 15% (€1,,3 d10. ) TNC ayopag
= GSHP Ogpuavong

250.000 -
200.000 200.978
150.000 77 737 o7 408
100.000 -

50.000

0

2005 2006 2007 2008

Mnyn: HP Summit 2009




AvTAlec OgppoTNTOC ALEPA VEPOU




AvTAlec OgppoTNTOC ALEPA VEPOU
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AvTAlec OgppoTNTOC ALEPA VEPOU
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AvTAlec OgppoTNTOC ALEPA VEPOU
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AvTAlec OgppoTNTOC ALEPA VEPOU

1. Xpelalopaote avtAia Ogppotnrog;




AvTAlec OgppoTNTOC ALEPA VEPOU

1. Xpewalopaote aviAia Oeppotnrog;




AvTAlec OgppoTNTOC ALEPA VEPOU

1. Xpelalopaote avtAia Ogppotnrog;

80T. . KaTowKia

.' MNapvoooog

Movo O€puavon
ZNToUUEVO N £€0LKOVOUNON

Exel AéBnta metpeAaiov

Xpnotpormoleitat Alyeg nUEPEC TO XpOVO

KatavaAwon 400-500 Aitpwv €TnNoiwg



AvTAlec OgppoTNTOC ALEPA VEPOU

1. Xpelalopaote avtAia Ogppotnrog;

200T. L. HOVLUN KaToLlKia
Ale€avdpoUuToAn

Yriapxel aveédptnto cuotnpa Yuéng

Exel AéBnta metpeAaiov

ZNToUUEVO N €€0LKOVOUNON

KatavaAwon 400-500 Aitpwv €TnNoiwg



AvtAiec Oegppotntac agpa vepou

2. IwotnA dtaoctacloAoynon

Toold Heat loss rate = Q = Mﬂuﬂﬂ&l
t Thermal resistance of wall

it 't is in BTWhr
Q Arag o B
1 Tin~ Teey in°F

thin i harmal resistance is the "A-factor
quobad by insulaton manufachurers. The
clarel B wal units of the "R-factor” are

W1, ol loss it¥ % °F

LUhr per squans

wll space, par BTUhr

Fahranhai

iture gillerance.




AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotA diactacloAoynon




AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotA diactacloAoynon

EAdxLotn amodidopevn Loxug = 25-50% tng pEyLlotng




AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotA diactacloAoynon

NMwg AsiToupyEi TO KAIHATIOTIKO;

EEATHiIoOnN — ZUMPTTIEON  — ZUPTTUKVWOT)

amoBoAn
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AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotA diactacloAoynon




AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotnA dtaoctaocloAoynon
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AvTAlec OgppoTNTOC ALEPA VEPOU

2. IwotnA dtaoctaocloAoynon




AvTAlec OgppoTNTOC ALEPA VEPOU

3. Emloyn kukAodopnti

s  JUudwva e T 08nyieg Tou Kataokevaotn ebocov dev cuumeplAapfavetal

* Aev enepPaivoupe otnv mopoxn vEPOU Mou SLEPXETOL ATTO TOV EVAAAAKTN
BeppotTnTag tnG povadog

MKpOTEPN TLAPOXA MeyaAUtepn napoxn



AvTAlec OgppoTNTOC ALEPA VEPOU

4. YSpaUALKOG SLaxwpLlotig

Air Puree
& S
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Brdisy alve to remove
o+ collected dirt



AvTAlec OgppoTNTOC ALEPA VEPOU

4. YSpaUALKOG SLaxwpLlotig

Air Purge
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AvTtAlec OeppotnTaC AEPA VEPOU

4. YSpauALKOG SLaxwpLotnig

Primary circuit

< None return
valves

Secondary circuit

collectors or
Tichelman layout De-coupling

o5 (




AvTAlec OgppoTNTOC ALEPA VEPOU

4. Y6pauAikog dtayxwprotic / Mowdtnta vepou

MNpoooxn:
1) Koo “EemAupa’” Twv cwANVWoewv
2) OiAtpo otIG eMoTpoPEG TOU SLKTUOU (HayvNnTLKO)



AvTAlec OgppoTNTOC ALEPA VEPOU

5. EmtAoyn tomovu avtAiag

H edappoyn kabopilel Tov TUTO TNG avTAlog Bepuotntag mou Ba eTAEEOUE

1 XopunAwv Ospuokpaociwv A/W kat G/S HP (novoBaduieg): péytotn Tlwe 60°C

Meoaiwv Ospuokpactwv A/W HP (81Babuiec ouvnBwc avtAieg): péytotn Tlwe
2 | 60°C-75°C

3 YU nAwv Ospuokpactwyv (cascade texvoloyia): peywotn Tlwe 80°C



1

AvTAlec OgpuoTNTOC ALEPA VEPOU

5. EmtAdoyn tomovu avtAiag

XapnAwv Oepupokpaciwv A/W kot G/S HP (povoBaBuieg): péyiotn Tlwe 65°C

* Xprion kupiwc Puktikol pécou R410A

* Avuvatotnta Puénc kal BEppavong kabwg kal mapaywyng eotol vepou XpAong



AvTAlec OgppoTNTOC ALEPA VEPOU

5. EmtAoyn tomovu avtAiag

5 | Meoaiwv Osppokpaciwv A/W HP (5p&0uieg avrhieg): péytotn Tlwe
60°C — 75°C, aAAA pe Wdlaitepa xapunAn anoddoon o€ AUTEC TIG OUVONKEG

TexvolAoyia: dual compression -

Texvoloyia : dual compression CO2
Me Tn deuTePN BaBuida va Asitoupyei

F OTaV UTTAPXEI ATTaiTAON VIO UWPNAOTEPEG

) i BepuoKkpaaieg
Texvoloyia : dual compression + vapour

injection

Texvoloyia : enhanced vapour injection -



AvTAlec OgppoTNTOC ALEPA VEPOU

5. EmtAoyn tomovu avtAiag

3 YUnAwv Oeppokpactwv A/W HP (cascade texvohoyia): péytotn Tlwe 80°C

COP TIpég:

Kal ZUoTnNHA YYnAwyv OepUHOKPATIWV
yia avtAia 16kW (3 phase) yia Ta=7°C

O A
2uotnua X0 = 18avikd
4,5 yia EQAPHUOYEG VEPOU
XOMNAWY OEPHOKPATIWYV
4 SN
0. ZUoTnua YO = 1I5aviko
8 3.9 T yia £@appoyEg upnAdv
3 .\\ 0EpUOKPATIWYV
2’5 x
2
30 40 50 60 70 80

Tiwe



«EZOIKONOMHZH KAT’ OIKON li»

ANQTATA OPIA ENMIAEEIMQN AANANQN ANA KATHIOPIA AATNANHZ - ENEPTEIAKQN XAPAKTHPIZTIKQN

KATHIOPIEZ / YNOKATHIOPIEZ NAPEMBAZEQN (€/uovada)
3. ANABAOMIZH 2YZTHMATOZXZ
@EPMANZH3 /WY=ZHZ I II III IV Vv VI VII VIII

Ioyug P(kW) P=8 8<P=12 12<P=<20 20<P=35 35<P=50 50<P=100 100<P=200 P>200
3.A ZuoTnua kauoThpa — AgBnTa MeTpeAaiou 4,500 6.400 8.300 11.000 14.500 21.500
3.B ZuoTnua kauoThpa — AEBnTa Quoikou Aspiou /
Yypaepiou 2.500 3.500 5.00 11.000 15.500 20.800
3.T ZuoTnua A/@ (©eppavong - WUEng/ max 550C) 5.700 6.600 9.400 13.700 22.800 25.000
3.A ZuoTnua yewBepHIKAG avTAiag BeppoTnTag 4,900 6.100 9.100 13.300 23.100 25.000
3.E Zuatnua gupnapaywyrc ®©.A. (ZHOYA) 14.000 21.000 25.000
3.2T 20otnpa Acpnra Bopagac - neAAETacEuAoL/ 6.900 7.200 9.400 13.200 25.000
Evepyeiakd TCaki
3.Z AvTAieg BepudTnTag agpa — agpa diaipoupevou P<2.6 | 2.6<P=<3.5 P>3.5
TUNou (split) yia BEppavon/ wuin xwpou **
(Katnyopieg danavng fagel Tng WUKTIKAG IgxUog split 850 1.100 2.000

unit gg kW)

2€N. 24 Tou Odnyou lNpoypaupatog




«EZOIKONOMHZH KAT’ OIKON li»

KATHIOPIEZ / YNIOKATHIOPIEZ MAPEMBAZEQN bR TR B A S e e e L b K(Ac-?:gscl
3. ANABAOMIZH ZYZTHMATOZ
@EPMANZHE/WY=SHS I II 11 v

ToxUc P(kW) P<8 8<P=<12 12<P<20 20<P<35 3t
3.A ZUoTnua kauotnpa — AéBnra Merpeiaiou 4.500 6.400
3.B Zunr]ua kKauoTtnpa - AéBnta ®uaikou Agpiou / > 500 3.500
Yypaepiou
3.1 zucTnua A/O (Oepiavanc - tbusnc / 5.700 6.600 9.400 13.700
anaiTnon evepPyelakn onuavon oroug 550C)
3.A ZUuoTnua yewBepUIKAC avTAiag BepudTnTac 4.900 6.100 9.100 13.300
3.E ZUoTnpa oupnapaywync ®©.A. (ZHOYA) 14.000 21.000
3.2T ZUG‘I‘!’]I.IGIJ\EBI']TG Biopadac - neAAeTac EuAou/ 6.900 7200
Evepyeiako Tlaki *




Evepyelaka TTIOTOTTOINTIKA

* YT1roAoyIioNOg eTTOXIaKOU BaBuou ammdédoonc SCOP  (oeA. 48712 1n¢ T.O.T.E.E.)

B. AvtAieg BepudTnTag e OEPUAIVOUEVO NECO TO VEPO

1. Tia 1g avTAieg BepudTNTag PE BEPHAIVOPEVO PECO TO VEPOOI OTTOIEG Eival CUPQWVES UE TOV
Kavoviopo OikoAoyikou oxediaopou (813/2113) kai ouvodevuovrtal amod Evepyeiakn 2nuavon,
oUP@Wva Pe Tov Kavoviouo Evepyeiakng Emonuavong 811/2011 tng EE, AapBaveral umown n
Evepyeiakn Ammodoon Emoyioknic OEpuavong Xwpou Nssscek (YA vepd 35°C) Kal Ngsscok (YIa
vepd 55°C) Tng povadag oTo eapuo KAipa (KAiparnikny {wvn HE avTITTPOCWTTEUTIKN TTOAN TNV
ABrva).To SCOP 1ng avrAic Evepyelaki Zripavon gival ioco JE:

[4.50.]

aTnVv TTEPITITWAN evOodaTTEdIAg gepuavong r BEppavong opo@rg HE OWANVeES (ecToU

VEPOU
SCOP = 2,55 - {n555oc@ [4.503.]

2TNV TTEPITITWON OTOIXEIWY VEPOU ornpa FCU

[4.5y.]



Evepyelaka TTIOTOTTOINTIKA

* YT1roAoyIioNOg eTTOXIaKOU BaBuou ammdédoonc SCOP  (oeA. 48712 1n¢ T.O.T.E.E.)

SCOP = 2,35 y (r]535¢C€lK + 30/0) yia evéodatmrédia

SCOP = 2,55 (r]s55a<;@K+ 30/0) yia FCUs

SCOP = 2,75 (r]s55¢C@K+ 30/0) yia clpoTa



Evepyelaka moToTToINTIKA
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MAnpowopieg oTtoLXELOU

EEdpTnua

EEwtepikn povada ERLQOT14CAW1
Eowtepkn povada EHBX16CB3V

B § 0 N B 3)’

Asltio mpoidvrog

Afn SsAitiou poidvroc

Il P s I 5\-] e %A W 1

Texviko Sehtio

Afln teyvikoU dsitiou

EvepysLakl cjpavon

Anbn EVeEpyELOKAC Orjuavonc

Generate new label



Evepyelaka TTIOTOTTOINTIKA

r r r r Efwrepikd [ERLQO14CAW1
@epHAVTNPAC XWPOU HE AVTAIO BEPUOTNTAG Eourcond EHBXTOCES
[©éppavon Xupou KAGon svepysiakng amoboang 55°C (£g. uy. Bepp.) - A+
KAGom svepysiakng amoboang 55°C (£g. uy. Bepp.) - A+

Mioo khiua (Beppokpaoia oxebiaopou = -10°C)

(@epuavan xwpou 55°C Prated (GnAwpévn Beppavrikii améBoon) @ -10°C kW] 12.7
Emoyiaxij awéboon Béppavong Xwpou (ng) [%] 123
Emioia karavaAwon EVEDYEINS [KWh] [7.500

©éppavan xwpou 35°C Prated (GnAwpévn Beppavrikii améboon) @ -10°C L 145
Emoyiakn amodoon BEppavonc Xwpou ng) [%] 153
ETijoia KaravdaAwor EVEpYEITS [KWh] 7,250

AEITOUPYID EKTOC CIXPNG EVOWUOTWHEVT OTNV avTAia B puoTNTOC YiN

Mo wuxpd khipa (Beppokpadia oxebiaopol = -22°C)

(@epuavan ywpou 55°C Prated (GnAwpévn Beppaviixi améboon) @ -22°C L 8-15
Emoxiaxri amé5oom Béppavong xwpou (ng) [%] 95.5
Emoila karavaAwon eEVEpYEING [kWh] [7.870

[©Epuavon xwpou 35°C Prated (BnAwpévn Beppavriki améBoon) @ -22°C [kw] 12.3
Emoyioxn amoboon BEppavonc Xuwpou ng) [%] 141
Emoa KaravaAwarn EVEpYEIaT [KWh] 8170

Mo {eoTo kAipa (Beppokpagia oyebiagpol = 2°C)

(@epuavan xwpou 55°C Prated (GnAwpEévn BeppavTii aTTéBoon) @ -2°C [k 984
Emoyiaxii airéoon Béppavong Xwpou (ng) [%] 135
Emioia Karavalwar EVEQYEIa [KWhH] [3.270

©éppaven xwpou 35°C Prated (OnAwpévn Beppaviii améboon) @ -2°C kW] 10.9

[%6] 199

Emoxioxn améboon SEpUavonc Xuwpou ng)
Emioia KaravaMuor EVEpYEIaC

[KWWh]

[2.350




Evepyelaka TTIOTOTTOINTIKA

Mo ZeoT16 KAiua (Bspuokpacgia gxediaguou = 2°C)

@éppavon xwpou 55°C Prated (GnAwpévn Beppavrikn améSoon) @ -2°C (kW] 9.84
Emoxiaki améBoon 8éppaveng xwpou (ng) %] 135
Etoia KaravaAwon evEpyeiag [KWhI 3.270

@épuavon xwpou 35°C Prated (GnAwpévn BeppavTikn amedoon) @ -2°C (kW] 10.9
Emoxiakr amésoon Béppavang xwpou (ng) [%] 199
ETrioia kaTavaAwaon EVEpyElag [kWh] 2,350

Xpnoipotroiw 1o dedopéva yia To Oepuod KAipa




Edappoyec XapnAwv Oepprokpactwy

ZERSA

gy

TontoBeoia: Edsooa
Movada: 16kW

Edappoyn: Movokatokia

Erudpavewa: 130 t.p.

Méoo Béppavong: Evoodamedia Beppuavon
Huepounvia ekkivnong: 10/ 2013




Ecb%a_guovéq XopnAwv OgppoKkpaoLwVY

TonoOeoia: AomipoBaita Oeo/VIKNG
Movada: 16kW Monobloc
Edappoyn: Movokatotkia
Emuavewa: 150 . .

Méoo Bépuavong: FCU

Huepounvia ekkivnong: 12 / 2013



Edappoyeg XapnAwv OgpUoKpaCLWY

| L]

~ TomoBeoia: S£ppeC
J1©> Movada: 16kW
" Edappoyn: Alpéplopa

.| Emuddvela: 130 T
Méoo Béppavong: FCU
Huepounvia ekkivnong: 05 /2014




Edpapuoyeg YnAwv Oeppokpactwy

TonoOseoia: 2€ppeC
Movada: 11kW
Edappoyn: Alapéplopa
Ermudavera: 90 T. .

Méoo B€éppavong: OepUavTIKA CwHOT
(KahopLdep)

Huepopnvia ekkivnong: 10 / 2014



Epapuoyec YPnAwyv OepuoKpaciwy

TomoBeaia: =avon

Movada: 1 X 16kW

Edappoyn: Katowia _ ] ]
Eruddveta: 130 T.. =ETPUTTNHA Yid O'U’V5£0'I‘|
Méoo B€ppavonc: cwpata ME TO UTI'Gp?(OV OiKTUO
Huepounvia ekkivnong: 2011 CWHATWYV

|

Oéon
 guMAékTn/nAekTpoBdvag
OlapepioHaTOg



Epapuoyec YPnAwyv OepuoKpaciwy

,

2UoTnua TTapaAAnAICHEVO pE
TOV UQIOTAMEVO AEBNTO
TTETPEAQioU

(Xwpic TauToxpovn AsiToupyia)

TomoBeoia: Kopotnvn (meploxn Poditn)
Movada: 1 X 16kW

Edappoyn: Katowia

Eriupavera: 200 T. .

Méoo B€ppuavong: cwpata
Huepopnvia ekkivnong: 2011




Edappoyvec YPnAwv @epuOKaotwv

TonoBeoia: Xpuoomnnyn Zeppwv

Movada: 16kW

Edappoyn: Movokatolkia

Erudavela: 170 tT.pu.

Méoo B€éppavong: OepUaVTIKA CWHOTO
(KaAopldép) &
Evbobdamedia Bgpuavon

Huepounvia sxl(wnonq 01 / 2012




Ecbapuoveq YUnAwv Ogpuokpactwyv

TonoBeoia: 2€ppeC
Movada: 2 x 14kW

Edappoyn: Movokatolkia
Emudavewa: 220 t.pu.

Méoo Bépuavong: Ospavilkd cwaTa
(KahopLdep)
Huepounvia ekkivnone: 11 /2014



Epapuoyec YynAwyv Oepuokpaoiwy

1000 T
160 kW — A€BnTag
10 autovopieg

‘ETog Kataokeung 1980

Movwon ewTepIK 3 cm

EToila karavaAwon 9600
Aitpa reTpeAaiou=

9600 * 1= 9600 €



Epapuoyec YPnAwyv OepuoKpaciwy

NMponyoUpuevn eykataoTaon
(AéBNTOG KO OEEAMEVH KAUTIHWY)




EykateoTnuévn 1I0XUC 2 64 kW
KaravaAwon pevparog = 3750€




EYXAPIZTQ TA THN NPOZOXH 2AZ



