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©cpaTa Mapouaiaong

OepuUIKOi NAIAGKOI CUAAEKTEG

— Eidn oUuAAekTWV Kail Xpnoeig

O@&ppavon VEpPOU XPNRONC

— 2uornuara Bepuavong ZNX

zuoTnuaTra Combi

— Apxec Asiroupyiacg, 1010TNTEC KAl napadeiyuara
HA10KOG KAINATIOHOG

— Eidn wukTwv, 1010TNTEC Kal napadsiyuara
High-Combi

— HA1ako¢ kAipatiouog uynAou noocooTou KAAuwneg Ue
dI-Ernox1akn anobnkeuon
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O©epuIKOi NAIAKOI OUAANEKTEC
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XapakTnpioTika HAIakwVv ZUAAEKTWV

Anodoon
TexvoAoyia ZUAAEKTN KooTog (kWh/mz2/xpo Tunikn Xpnon
Vo)
Xwpic KAAupua XaunAo 300 ©¢ppavon Maoivag
Eninedog ZUAAEKTNG . . :
(Maupn pnoyid) Meoalo 650 Oeppavon Moaoivag, ZNX
Eninedog SUAAEKTNC . ZNX, ©¢puavon Xwpou,
(EnIAeKTIKOG AnoppopnTNG) Meoaio 700 HAlako¢g KAIaTiopog
SUAAEKTEG Kevou YwnAo 850 ©epuavan X(opou', HMhiakog
KAINATIOMOG
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OEpHAvVON VEPOU XPNONGC
2uornuara Bepuavonc ZNX
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Oepuika nAlaka cuoTnuaTa
@epUOCIPWVIKA

7£610 Nepd

@

" Kpoo Nep
Kpvo Nepd & oo Jepo

76710 Nepd

EvaAhdrtng
Ogppotmrog
AVOIXTOU KUKAWMATOG KAEIOTOU KUKAWPATOG
Mnyn:Target/DGS
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OepuIka NAlakaG cuoTnuaTa
E€avaykaopevne KukAogpopiag
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zuoTnHara Combi

— ApxEc Aeitoupyiag, I010TNTEG Kai
napaoesiyuara
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ZuoTnuara «combi»
[evikn) nepypagn)

“Solar combisystems” r} anAa
“combi”: nAlaka Bepuika
cuoTNUATAa nou
xpnoligonoliouvTal yia
BEpuavon Xwpou Kal VEPOU

XpHong.

10 Baoikec napaAAayecg
(International Energy Agency
—-IEA, Solar Combisystems,
Solar Heating & Cooling
Programme, Task 26).
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>2uaTnuarta combi
ZxnuaTiko diaypappa evoc cuoTnuaToc combi

Bava avapiéneg
HAakoi
OUMEKTES
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Serbatoio
Tank in Tank
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ZuoTnuara «combi»
1010TNTES

________________________________________
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Béppavan ywpwy

MeyaAuTepn
e£E0IKOVOUNON EVEPYEIAC
— Eicodog TnGg n)\laan
TeEXVOAoyiag oTo Xwpo
TNG Beppavaong
Koo-roq OUYKpIOI|JO UE Ta
Kolva nAlakd ouoTnuaTa
AuvaTtoTnTa ocuvouacouou

ue ouoTnuaTa (nAlakou)
KAIJATIONOU
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ZuoTnuara «combi»
MAsovekTnpaTa

Xpnon o€:
— KaTolkieg
— Zevodoxeia, Noookopeia KAm.

— Biounxavia
'Exouv Non €1o0xwpnosl oTnVv
Eupwnaikn ayopad
[MoAU €UVOIKEC OUVONKEG yia TNV
gpapuoyn Touc otnv EAAGOQ.
AuvaTtoTnTa KAAUWNGc popTiou:
— 30-50% povo pe nAlaka
— 100% (ouvduaopoc Pe
Biopadla)
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MNponyueveg ayopec “combi”

1997 solar collector market in DE, AT

500000+

400000+

300000+

200000+

100000

Collector area (m 2)

0,

DE AT

Bl Combi

W Solar DHW
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H eykataoTtaon Tou £pyou “SOLLET” oto K.A.IN.E.

Aoxeio anoBnkeuong
Oepuou vepou, 500It

Enipavela
S UAAEKTWV,
13.5m?

[pageia enipaveiag
60m?

= KauoTtnpag
| Biopalacg, 35kW
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>XNUaTIKO d1aypanua cuaTnNaToC

Iradiation : | 894w Outside Temp: [ 10.7°C

Last Measurement Time :[13:42:59
| | I I
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¢ [34.7°C
IN OPERATION
52.2°C
7 1200 It/h —
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Eupwnaiko epyo SOLLET (2):

Mepuavia, Oikia, Dormagen

HAlakol

OUAAE KTEC; - Oikia Ospuaivouevnc enipaveiac 400m?2
. - Zouna pe pellets 10 KW ue evaAAakrn aépa/vepou

- Evepyeilako 1{aki 10 KW pe evaAAakrn aépa/vepou

- 105 m2 ouAAekTIKN) ENIPAveIa

- Osgpuodoxeio 3000 |

- E@edpiko ouoTnua Bépuavonc HE QPUOIKO agpio

Evepyeiako
TCAKI

Oikia podes
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Eupwnaiko epyo SOLLET (3):

Mepuavia, Oikia, Cologne

i
'
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kg
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HAlakoi OUAAEKTECQ

Oikia B@spuaivousvng snipaveiag 140m?2

Souna ue pellets 10 KW pe evaAAakrn aépa/vepou
28 m?2 ouAAeKTIKN) EnIPAveia

Oepuodoxeio 1000 |

>ouna pe pellets
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Eqpappoyn Combi : katoikia (FR)

Mnyn: IEA Task 26
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Eqpappoyn Combi : noAukaToikia (AT)

Mnyn: GSWB
Extend —
Jl%m”m%_r 23:5 %E‘ Intelligent Energy | | Europe —— SOLARGE

 Heating



Combi : noAukaToikia —HAlak0 xwp10 (GR)
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Eunopika ouoTtnpuara

HAwkol gukhekTeg Yapauhko Kir Moyelo Etumuhnq

I Ihi a
Napehxousva

Mnyn: Buderus
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Epnopika cuoTnuara:
>uoTtnua Plug n’ play

Aiaoraoeic (MxI1xY)

10,5m x 2,5m x 2,6m

24 m2oUuAAeKTIK) ENIPAveIa
30-150 kW kauortnpag pellet

-------------
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Epnopika cuoTnuara:
>uoTtnua Plug n’ play
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[eVIKEC NapaTnPNOEIq

Ta ouoTnuaTta Beppavonc Ye nAlaka/Blopala pnopouv va
ouvduaoToUV PE CUUBATIKA BEPUAVTIKA OWHPATA - EVOWHATWON OE
NoON €yKkaTeoTnUeva ocUCTNHA.

Mnopouv va ocuvduacoTouVv HE NAIOKOUC WUKTEC YIA KAAUWN TwV
WUKTIKWV avaykwv (xpron nepicoiag evepyelac).

KooTocg : ®=400€/m?2

AnaiToUPeVo OUAAEKTIKO Nedio:20% Tou Xwpou via 40%-50%
kKaAuwn (.. 20m?2 eTitredor emMAeKTIKOi CUAEKTEC yia 100m? oIKia)

MNpenel va 600ei 101aiTepn npoooxn oTo oXedIACONO.

n.x olacracioAoynon Tou doxeiou d1a0TOANC TOU NAIAKOU
KUKAWPAaTOC (palvouevo oTacigoTnTac).
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HA1aKOGC KAIHATIOHOC

Eidn wukTtwv, Id10TNTEC Kal
napadeiyuara
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HAlakoc KAIpaTiopog

>UCTNHATA Mou XpNolJonolouv TNV NAIAKN EVEPYEIA Yia
Beppavon Kal KAINATIoNo Xwpou kKabwc kal napaywyn ZNX.

Xpnon WUKTIKWOV INXavnuaTtwy nou xpnoigonoiouv (eoTO VEPO
w¢ KUpIa Nnyn evepyeiac.

e KA£IOTA KUKAWMATA YIa YUEN vVEPOU
e AvOIXTA KUKAWMATA YIa KAIJATIOMO agpa
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>uaTnuaTta nAlakou kKAipaTioyou otnv Eupwnn (2004)

B 67 ouoTnuara

B OAIKN €yKATEOTNHEVN
WUKTIKN I0XUC 6 MW

B SUAAEKTIKN
enipavela 16700 m?2

Wl Germany

B Greece

[ Spain
[OPortugal

W Italy

O Austria

B France
[ONetherlands
M Israel

W Turkey

[0Kosovo

Source: |IEA Task 25
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TexvoAoyiec nA\iaknc WUE&ng: Baocika XapakTnpIoTIKA

4 ™
Method Closed cycle Open cycle
Refrigerant cycle Closed refrigerant cycle Refrigerant (water) is in contact with the atmosphere
Principle Chilled water Dehurnidification of air and evaporative cooling
Phase of sorbent solid liguid solid ligquid
Typical material pairs water - silica gel water - lithium bromide water - silica gel, water - calcium chloride,
ammonia - water water - lithium chloride water - lithium chloride
Market available Adsorption chiller Absorption chiller Desiccant cooling Close to market introduction
technology
Typical cooling 50 — 430 kW 15 KW — 5 MW 20 kW — 350 kW
capacity (kW cold) (per module)
Typical COP 0.5-07 0.6 — 0.75 (single effect) 0.5- =1 =1
Driving tcmpcraturc 60 — 90 =C 80 —110=C 45 —95°C 45 — 70 °C
Saler collectors Vacuum tubes, flat plate Vacuum tubes Flat plate collectors, solar air Flat plate collectors,
collectors collectors solar air collectors
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>XNuaTiko diaypappua diata&ewyv

***********************************************************************************************************

| Q ___ heat supply system chilled water

- ' —t—

buffer
storage backup 1 chiller
heater :

,,,,,,,,,,,,,,,,,,,,,,,,

I
2 - ]
g % ambient
2 O — | air
1) O o
£ T, 7, ()
= Q £
S < T 3
£ 3
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|
i return

exhaust
building/room A conditioned air "
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WUKTEC anoppOPnonG

13 dlabBéaipa TpoidvTa XapnAnig Ioxuog oTnv
ayopd (<100 kW)

3 WUKTEG EAANVIKAG ETAIPIOC

To TTapayoueEVO YuxXpo VEPO PTTOPE va
XPNOIYOTTOINBEI yIa KAIJATIONO TOU aépa
(apuypavaon, pubuion Bepuokpaaiag) f yia
Wugn/dpoaioud xwpwyv (fan coils, chilled
ceilings,...)

MikpoTePOG WUKTNG 4.5 kW

O¢ppokpaoia TTpooaywyrg 75°C - 100°C
COP 0.68-0.78
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WUKTEC NpoapoPnong

To TTapayouevo Yuxpo vepod PTTOPEI va
XPNOIUOTTOINGEI KAINATIONO TOU aEpa

(aguypavon, pubuion Bepuokpaaciag) ) yia
puen/dpoaiopod xwpwyv (fan coils, chilled
ceilings,...)

EUpocg WukTIKAG 10xU0¢ 50 KW - 400 kW
O@epuokpaacia TTpoocaywyns > 55°C

COP 0.65
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2uoTnua aguypavong — €€atuiong (DEC)

B AnAOC UNXAavIoOHOG JE XPNoN KOIVWV UAIK®WV

B YAIKG KATQOKEUNG KAl ouoTnuaTa unapyouv d1abeociya oTnv
ayopa €dw Kal JEPIKA Xpovia

B [lepinou 6 KATAOKEUAOTEC TPOXWYV APUYPAVONC NAYKOONIWG
Xpnon xapnAwv Bepuokpaciov (ewg kai 45°C)

XNUIKN anoBnkeuon evepyelac kal JEyaAuTepoG BaBuog
anodoonc oTtnv nepintTwon uypou apuypavTn (CILi)

X MeyaAoc analToUPEVOC XWPOG Source: Fraunhofer -ISE
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DEC: napadeiyua Tipwv

Al-ko Klingenburg Rototherm Axair

| _ 25,8°C
0°C | 443°C | 1 Bgfkg

| 545°C]
S - |_g
/Lo . oo “1

= 3
o =
; s
s 3
© -
[ 8 -
— B ! O @ -
i @ 5 =
. = = ’
b u | | - 1}
/°/ _ ! 2 2 © E 4I
| I [ F= |
32,':}“0 51’0 DC 2?,4 DC 16'8 a{: .
12,0 g/kg 6.6 g/kg 10,9 g/kg
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YBp1d1kO guaoTnua

KAINATIONOG ME NAIAKN EVEPYEIQ KAl EVOWHATWHEVO CUUBATIKO cuaTNUA

| N\ buffer - 0.7
storage _O
(8]
- 06
2
I = 05 —
Q
o
> -
ext;:ﬁusgh@:l: V\ F Ireturn O 0.4 caracteristics
air [«
. c -
4 r humiditiers ¢ 03 conventional)
ambient ﬁ n | :®:>supply %
air B B air £ 0.2
=
dehumidifier heat recovery o 01
wheel wheel compr. =
chiller E 0

B DEC" kal evowpatwuévo oupBaTikd cUoTNUa O€ KTipIo YPAPEIWVY
oTo NaAépuo - ITalia (240 m?)
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Mikpoi nAlakoi YUKTEC

« O

rotariics

EAW #:SorTech AG

SK SonnenKlima GmbH
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ZuoTnua apuypavonc - €atpionc (DEC)

Source: Fraunhofer -ISE
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Oikia pe wukTn anoppopnong 4.5-10kw
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pa@eia Fraunhofer ISE - DEC Yypou aguypavTi

Source: Fraunhofer -ISE
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[eVIKEC NAPATNPNOEIC

v Enoxiakn cUPNTUEN uwnA®OV KAIMATIOTIKOV avaykov Kdi
UWnNANCG NAIGKNG evepyeiag

X Blopgnxavia Kataokeung MIKPWV KAIJATIOTIKWV UMNO
avanTuén

X YynAo kooToC Yia YukTeC ewc 30kW (2000€/kW )

v EvowpdTtwon os undpxwv cuoTtiuaTa. (xprnon Fan coils -
evdodanedia Beppavon K.A.m)

X ToAAEG €Talpiec €ival eNIPUAAKTIKEG OTNV €Eaywyn TWV
hnovadwv otnv EAAGda

v' AvapévovTal KAIJaTIoTIKa o€ pop®n split unit

Apxn 01a0TacIoAOYNONG NedioU CUAAEKTWV :
e 3m2/kW (WUKTIKNG 10XUOC) YyIia cUOTNHATa KAEIOTOU
KUKAOU
e 10m2 ava 1000m3/h yia ouoTnNATAd AVOIKTOU KUKAOU
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High-Combi

— HAlako¢ kAipatiouog uynAou

10o00TOoU KAAuwnc ue OI-EnoxiaKkn
arnoBnksuon
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Eupwnaikd npoypaupua High-Combi

Ad /absorption
cooling machine

Water storage

Boreholes _\ /’I—Q
Wall

heating/cooling
element

VRN N

V. V

Evponaikd mpdypoupo He KOTOOKED] EpYOV GE TOALKATOUKIO,
High Solar fraction heating and cooling systems

(High-Combi, STREP FP6)
flll= vane

EH”IIW CRES

Extend
Accredited
Renewabiles
Tralning lor

Heatlng

Intelligent Energy = | Europe ﬁ ——SOLARGE



Euyapiotw yia
TNV rpoooxn oac




