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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination

HAIaKOI OUAAEKTEC
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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motion of Renewable Energy for Water production through

alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES Promotion of Renewable Energy for Water production through Desalination

SUAAEKTNC KEVOU
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PRODES motion of Renewable Energy for Water production through alination

Varlauf

Aubares Glasrohr
Warmeleitblech
Flicklauf

Inneres Glassahr mit Absorberbeschichiung

Roarflisk Lo

Evakuierier Raurn

AlB KANE | KENTRO ANANEQZIMON NHEON |nte||igent Energ? ol ' Europe
W CRES | KAl EZ0KONOMHIHI ENEPTEIAS ]



PRODES motion of Renewable Energy for Water production through alination

TUNOU CKAQ Parabolic Trough
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PRODES motion of Renewable Energy for Water production through alination

TUNOU CKAQ Parabolic Trough
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PRODES motion of Renewable Energy for Water production through Desalination
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PRODES motion of Renewable Energy for Water production through Desalination
ZUYKPION NAIGK®V GUAAEKTWOV
. i . Atmédoon . .
TexvoAoyia ZUAAEKTN KoéoTog (kWh/m2/xp6vo) Tutmikr) Xpron
Xwpig KGAupua XaunAod 300 O¢puavon Maoivag

Emitredog ZUAAEKTNG

(Matpn pmoyid) Meoaio 650 O¢puavon Maoivag, ZNX

ZNX, ©éppavon Xwpou,
Meoaio 700 HAIak6G KAIpaTIopdg,
AgpaAdtwon

Etriredog ZUAAEKTNG
(ETmAekTIKOG ATTOPPOPNTAG)

O¢puavon Xwpou, HAlakég

2UANEKTEG Kevou YwnAd 850 KhpaTiopée, AGaAGTwan
HAlak6g KAipaTtiopog,
2 UYKEVTPWTIKOI ZUAAEKTEG MoAU YwnAd AVGAC?VG HE T I'Iapaywleslg AIO,@KGGISQ
OUYKEVTPWON HAexTpIk Evépyela,
AgaAdtwon
Mlp KANE | KENTPO ANANEOZIMON NHFOK Intelligent Energy ' | Europe

9y CRES



OeW

PRODES motion of Renewable Energy for Water production through alination

HAlaka ZuoTnuara
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination

“Solar combisystems” | armrAa
“‘combi”: NAIoKG BepUIKA cuoTAUATA
TTOU XpNnolJoTTolouvTal yia Bépuavon

XWPOU Kal VEPOU ¥Xprnaong.

10 Baoikég TTapaAAayéc
(International Energy Agency —IEA,
Solar Combisystems, Solar Heating
& Cooling Programme, Task 26).
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination

Ta ouoTtAparta Bépuavong pe nAlakd/Blopdlda uTTopouv va ouvOUaoTOUV UE OUUPBATIKA BEPUAVTIKA
owPaTa - EVOWMATWON o€ NdN eyKATeoTNUEVA CUCTNMA.

MT1TopoUv va guvduaaoToUV Je NAIOKOUC WUKTEG VIO KAAUWN TWV WUKTIKWY avaykwy (xpAon
TTEPICOIOG EVEPYEINQG).

KoéoTtog : #400€/m?2

ATTAITOUPEVO OUAAEKTIKO TTEDIO: 20% TOU Xwpou yia 40%-50% kaluyn ue trepitrou 101t/m? dykou
atmoBnikeuong (11.X. yia 100m? oikia: 20m? etritredol TTIAEKTIKOI OUAAEKTEG, 10001t doxeio
a1ToOniKeUONG)

MpéTTel va doBei 1I81aiTEPN TTPOCOXI OTO OXEDIQOUO.
1.X d1a0Ta010AOyNOoN Tou dOXEIOU BIAOTOANG TOU NAIAKOU KUKAWHATOG (QAIVOPEVO OTACINOTATAG).
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PRODES motion of Renewable Energy for Water production through alination

HAlakoc KAIuaTiopog

Ml KANE | KENTPO ANANEOTIMON NHTON Intelligent Energy | Europe
-y CRES | KAIEZMKONOMHEHE ENEPTEIAZ - ]



OeW

PRODES motion of Renewable Energy for Water production through alination

HAlakOC KAIuaTIoNOC N “solar combi+":
OUOTNMATA NoU XPNoIKdonolouv TNV NAIGKN EVEPYEIA YIa
OEpuavaon, KAINATIONO Xwpou Kabwc kal napaywyn ZNX.

XpNon WUKTIKWV UNXavnuatwyv nou Xpnoigonoliouv (eoTo VEPO
wC KUpPIa nNnyn evepyeiac.

e KA€I0TA KUKAWMNATA Yia YUEN vepou
e AvVOIXTA KUKAWMATA YIa KAIJATIOPO agpa
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motion of Renewable Energy for Water production through alination

HA1akOC KAI
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motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination

HA1aKOC KAIMATIOMOC - Texvoloyis

[ Method Closed cycle Open cycle D
Refrigerant cycle Closed refrigerant cycle Refrigerant (water) is in contact with the atmosphere
Principle Chilled water Dehumidification of air and evaporative cooling
Phase of sorbent solid liquid solid liquid

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 introdu ction
technology
Typical cooling 50 — 430 kW 15 KW — 5 MW 20 kW — 350 kw
capacity (kW cold) (per madule)
Typical COP 05-07 0.6 — 0.75 (single effect) 0.5 - =1 =1
Driving temperature 60 —90=C 80 —-110-=C 45 —95°C 45 — 70 °C
Vacuum tubes, flat plate Vacuum tubes Flat plate collectors, solar air Flat plate collectors,
Sol llect P P P
il Eedll=iele collectors collectors solar air collectors
~ ,
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PRODES motion of Renewable Energy for Water production through alination

HAI1aKOC KAILATIOUO
B Ta diaBeoipa TpoidévTa aTnVv ayopad givai
KUPiwG UWnAAG WUKTIKAG 1oxuoc (> 200 kW)

B 13 diaBéoipa TpoidvTa XaunAng 1o0xUog oTnV
ayopd (<100 kW)

B 3 EAANVIKNAG €TaIpiag

B To TapayoueVo Puxpo veEPO PTTOPEI va
XPNOIYOTTOINGEI yIa KAIJATIONO TOU aépa
(agpuypavarn, pubuion Bepuokpaaiac) A yia
puen/dpooioud xwpwyv (fan coils, chilled
ceilings,...)

B Mikpotepog WUKTNG 4.5 KW
B Ogppokpacoia rpooaywyng 75°C - 100°C

B Ogpuokpaoia TTPocaywyng o€ dIPAaduIeC
dlaraceic > 150°C pe COP 1.2

m COP0.68-0.78

Source: Fraunhofer -ISE
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PRODES motion of Renewable Energy for Water production through alination

HA1aKOC KAIUATICOUO

To TTapayouevo Yuxpo vePO PTTOPEI Va
XPNoIJoTToINGEl KAIMATIONO TOU aEpa
(apuypavon, pubuion Bepuokpaaiac) N yia
Yuen/dpoaiopd xwpwyv (fan coils, chilled

ceilings,...)

Source: SorTech AG

EUpog WUKTIKNG 10XUO0G 7.5 KW - 400 kW

2 SorTech AG B Og¢puokpaoia Tpooaywyns > 55°C
m COP0.65

Source: Fraunhofer -ISE
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PRODES motion of Renewable Energy for Water production through alination

HA1aKOC KAIUATIOMOC - KAuaTioudc oikia
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PRODES motion of Renewable Energy for Water production through alination

SAC = solar air coll.

1.0
CPC = stationary 0.9
CPC 0.8
FPC = selectively 0.7
coated flat plate 0.6
EHP = evacuated § 0.5
heat-pipe & 04
EDF = evacuated, 0.3
direct flow 0.2
SYC = stationary 0.1 .
concentrated, ;
Sydney-type 0.0 |

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
ATIG [Knf/W]
Source: Fraunhofer -ISE
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PRODES motion of Renewable Energy for Water production through alination

HA1akoC KAl

2.TOUG WUKTEC uttdpxouv 2 COP:

Oepuikd COP = Qc/Qiny,
HAekTpikd COP = Qc/Qelectical

Split unit Geothermal Heat Adsorption Absorption DEC
pump
COP,, 2-4 4-5 60-80 60-80 4-5
COP,, - 0.2 0.5-0.6 0.6-1 0.3-1
BB KANE | KENTPO ANANEQZIMON NHFON Intelligent Energy | : : | Europe
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PRODES motion of Renewable Energy for Water production through alination

HAlakoc KAI — TexvIKd B&uaTa: anddoo

Evépyeia amméd ATTOpPPITITWHEVN EVEPYEIQ
NAIOKOUG CUAAEKTEG Qr=Qin+Qc
Qin

v

\ 4

YuKTNG

ATTOppO@OUMEVN EVEPYEIQ OTTO
KAIMOTI{OEVO XWPO
Qc

MNa pokrn 10kW pe COP,=0.6 ka1 COP,, = 60

OepUIKEC ATTAITAOEIG HAEKTPIKEC ATTAITACEIG

Qc = 10kW Qc = 10kW

Qin = 10kW /0.6 = 16.67kW Qel = 10.000W /60 = 167TW = & ¢ —

Qr=10 + 16.67 = 26.67kW ZUVOAIKN evépyela (Ue KukhopopnTég) Qel = 350W

(WUkTNnG ouptrieong Qel=3.300W)
(MewBepuikn avtAia Qel=2.600W)
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PRODES motion of Renewable Energy for Water production through alination

HA1akOC KAI

v Enoxiakr oUPNTUEN UWNAGOV KAIHATIOTIK®OV aVayK®V Kal UWNARG
NAIOKNC evepyeiag

X Blopgnxavia KaTaokeung HIKPWV KAIMATIOTIKWV UNO avanTuén

X YynAO KOOTOC YIa WYUKTEC ew¢ 30kW (2000€/kW )

v EvowpaTwon o€ undpxwv cuoTAuarta. (xprnon Fan coils -
evoodanedia Bepuavon K.A.n)

X MoAAEC eTalpiec €ival eENIPUAAKTIKEC oTNV €€aywyn TwWV Jovadwyv
otnv EAAGda

v' AvapévovTal KAINaTIoTIKa o€ popPn split unit

Apxn d1aoTacioAoynong nediou CUAAEKTWV:
e 3m2/kW (WUKTIKNG I0XUOG) YIa CUCTAHATA KAEIOTOU KUKAOU
e 10m2 ava 1000m3/h yia cuoTApaTa avoikTou KUKAOU
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PRODES motion of Renewable Energy for Water production through alination

Napaywyn HAekTpIkNC Evepyelag
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PRODES motion of Renewable Energy for Water production through alination

O1 NAIOKOI CUAAEKTEGC HECW UWNAWV MOCOCTWY CGUYKEVTPWONG
NAIOKNG EVEPYEIAC MapayouVv aTho o€ uwnAn nieon kai
Bepuokpaacia

O aTHOC KIVEI agpooTpoBiAouc ouvOEDEPEVOUC OE
NAEKTPOYEVVNTPIES

H apeon xpnon Tnc BeppoTNTAC TOU NAIOU €XElI WC AMOTEAECHA
uynAa nocoota anodoong (>24%)
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PRODES motion of Renewable Energy for Water production through alination

Source: Andasol
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PRODES motion of Renewable Energy for Water production through alination

AQaAaTwaon
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PRODES motion of Renewable Energy for Water production through alination

Ta nAIak& ocuoTAPATa PTTOPOUV VA ouvOUACTOUV HE OTTOIOONTTOTE GUCTNUA
a@AAATWONG TTOU XPNOoIPoTTolEl BeppoTnTa (MEBODOI ECATUIONG).

O1 Kupl10TEPEG PEBODOI ECATUIONG €ival Ol
* [loAuBaBuia EcaTuion (Multiple Effect Distillation-MED)
* [MoAuBaBuia Exktévwaon (Multi-Stage Flash Distillation — MSF)

Katd Bdon yivete xprion tng ToAuBaduiag e¢atuiong (MED) tTou eTTITRETTEN
Acitoupyia o€ xaunAég Beppokpaaicg (T<100°C).

O1 ammaitnoeig Bepuikng evépyelag givar 105 kWh,,, avd m? mapayouevou vepou
TTOU AVTIOTOIXEI TTEPITTOU 0€ 175mM? CUAAEKTIKOU TTEQIOU (CUAANEKTEG KEVOU).

KatavaAwaon nAekTpikng evépyelag ~1 kWhe ava m? rapayOuevou a@aiaTwPEVou
vEPOU.

Intelligent Energy - | Europe
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PRODES motion of Renewable Energy for Water production through alination

FLOW CHART OF MED DESALINATION UNIT

FLASH 1st EFFECT CONDENSER
vopor vapor
A\ 4
r ™
Solar i
Thermal 56°C 52,5°C =38
water in
78°C cooling
seawater
A 14.48 mG/h
—-::::: -C::: 25°C
55°C L/
Brine out
waorter out > = = 35°C
1
1 « 25°C
Seawater in
4m’h
=> 35°C

Desalinated Water

Centre for Renewable Energy Sources
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PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kunpo

>uoTnua apaAatwong yia Tn Kunpo

Texvika oToIxEia:

- Mapoxny updApupou vepou 75m3/h, 24h/24h

- XpNnon NANIOKWY OUAAEKTWYV KEVOU

- Xpnon texvoAoyiac MED 3 dpacewv

- Tlapaywyry apaAatwuévou vepou 1:5 (15m3/h)

- Ogpuikég amraimoeig 37.800 KWh,, npepnoiwg

- Avo oevapia
1) xprion 3.000 m? ouAAekTIKOU TTEDIOU YIa KAAuWN TrepiTTou 20%
2) xprion 15.0000 m? ocuAAekTIKOU TTEdiOU YIa KAAUWwnN tTEPiTTOU 98%

Mlm KANE | KeNTPO ANANEQIIMON MHEOK Intelligent Energy =g Europe
"'i|r CRES | kAl EZMKONOMHEHE ENEPTEIA B




OeW

PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kunpo

3.000 m? ouAAekTikoU | 15.000 m? cUuAAEKTIKOU

mediou mrediou
ETnola Tapayouevn 2,7 GWh 13,2GWh
eVEPYEIQ aTTO TO NAIAKO
ouoTnua
Etola evépyeia atro 10 11,1 GWh 1,56GWh
ePedPIKO ouoTNUO
ETiola atraitoupevn 13,8 GWh 14.3 GWh
EvEpyela
ETio1a TTApaoITIKA EVEPYEIQ 46 MWh 85 MWh
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PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kunpo

3.000 m? cuAAekTikoU | 15.000 m? gUAAEKTIKOU

mediou mrediou
KOOTOG KATAOKEUNG 2,026,000 € 8,646,000 €
ETAOCI0 AITOUPYIKO KOOTOG 833,750 € 181,100 €
E¢oikovounon 432,100 € 1,084,750 €
Xpovog ammooBeong 4 £€1n 7 €N
E¢oikovounon CO, 858 tly 4203 tly
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PRODES motion of Renewable Energy for Water production through alination

KoAupuBnTtipio drpou Nepookntou —
Kotrpog

HAlak6 ocuoTnua:
-A@aAdTwon yia YEQIOUA TTICiVag
-Qépuavon micivag 180m?2

-Tinox MidiSal 1000 (1000It/nuépa)

-110m? eTiTrEd 01 ETTIAEKTIKOI CUAAEKTEG
(Kafson LTD)

Kéotog cuotijparog 50.000 €
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PRODES motion of Renewable Energy for Water production through alination
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PRODES motion of Renewable Energy for Water production through alination

Euxapiorw yia tnv mpoooxn oag!/

Kévrpo Avavewoipwy MNMnywv kai E¢oikovounong Evépyeiag

TuRpa Ogppikwyv HAlOKWVY ZuoTnHATWY

19xAu. A. Mapabwvog, 19009, Miképui
TnA. 00302106603300, @ag. 00302106603301
WWW.Cres.gr

A. Xaodtng
Mnyx. TexvoAloyiag A.MN.E. (MScDic)
chasapis@cres.gr
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