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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 Desalination
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PRODES motion of Renewable Energy for Water production through alination

HAIQKOI OUAAEKTEC

Ml KARE | kenTPO ANANEQEIMON NHFON Intelligent Energy | : | Europe
N CRES | Kl EZ0KONOMHIHI ENERTEIAS )




OSw

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

Vorlauf
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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

TUNOU CKAQ Parabolic Trough
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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
ZUYKPIoN NAIGK®OV GUAAEKTOV
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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

“Solar combisystems” ] atTAa
“‘combi”: NAIaKG BEpUIKA cuoThuaTa
TTOU XpPnoluyoTTolouvTal yia BEpuavon
XWPOU Kal vepPOU ¥Xprong.

10 Baoikég TTapaAAayEg
(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 Desalination
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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 cuoTthuara Bépuavong pe nAlakd/Blopdlda umropouv va ouvOuaoTOUV UE OUUPBATIKG BEPUAVTIKA
owPaTa - EVOWMPATWOoN o€ ndn eykareotTnuéva cuoTnua.

MT1TOopOUV va guvdUaoTOUV PE NAIOKOUC WUKTEC VIO KAAUWN TWV WUKTIKWY avaykKwv (XpHon
TTEPIOOING EVEPYEIAG).

KbéoTog : 2400€/m?2

ATTaITOUPEVO OUAAEKTIKO TTEDI0: 20% TOUu Xwpou yia 40%-50% kaAuwn ue trepitrou 101t/m? dykou
atroBnikeuong (11.X. yia 100m? oikia: 20m? etritredol TTIAEKTIKOI OUAAEKTEG, 1000I1t doxeio
atroBnikeuong)

MpétTel va do6¢i 181aiTepn TTPOCOXH OTO OXEDIATUO.
T1.X 01a0TACI0AOYNON TOU dOXEIOU DIAOTOANG TOU NAIAKOU KUKAWHATOG (PAIVOUEVO OTACINOTATAG).
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PRODES motion of Renewable Energy for Water production through alination

HAlako¢ KAIpaTiopog
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PRODES motion of Renewable Energy for Water production through alination

HA1akOC KAINATIONOC N “solar combi+":
CUOTNUATA NOU XPNOIYONoIoUV TNV NAIAKN EVEPYEIA Yia
©cppavan, KAINaTIoONO Xwpou kabwc kal napaywyn ZNX.

XpRon WYUKTIKWOV JNXavnuatwy nou Xpnoigonoliouv (eoTo VEPO
w¢ KUpPIa nNnyn evepyeiac.

e KA&€IOTA KUKAWMATA yia Yuén vepou
e AvVOIXTA KUKAWMATA YIa KAIJATIOMO agpa

Intelligent Energy | - Europe
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PRODES motion of Renewable Energy for Water production through alination
HA1aKOC KAI KATAOTACE!
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motion of Renewable Energy for Water production through alination

HA1akocC KAl : oTa KTipid
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Source: Fraunhofer -ISE
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PRODES motion of Renewable Energy for Water production through alination
HA1akOCG KAl
' I
Method Closed cycle Open cycle
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 ligquid solid liquid

Tyl'pical material pairs water - silica gel wiater - lithium bromide water - silica gel, water - calcium chloride,
ammonia - water water - lithium chloride wiater - lithium chlonde
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 madule)
Typical COP 05-0.7 0.6 — 0.75 (single effect) 05— =1 =1
Driving tcmpcratum 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,
Solar collectors P P p
collectors collectors solar air collectors
~ J

‘E.I. KANE | KENTPO AMANEQEIMON MHTON
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PRODES motion of Renewable Energy for Water production through alination

B Ta diabéoiya TpoidvTa oTNV ayopd ival
KUPIWG UWPNANG WUKTIKAG 1oxU0oc (> 200 kW)

B 13 diaBéoipa TTpoidvTa XapunAng I0XUocg oTnV
ayopd (<100 kW)

B 3 EAANVIKAG TaIpiag

B To Tapayouevo Yuxpo veEPO PTTOPEI va
XPNOIMOTTOINOEI yIa KAIJATIONO TOU aépa
(agpuypavaon, pubuion Bepuokpaaciag) f yia
puen/dpoaoiopo xwpwy (fan coils, chilled
ceilings,...)

B Mikpotepog wuktnG 4.5 KW
B Ogppokpacia Tpooaywyns 75°C - 100°C

B Ogpuokpaoia TTpoocaywyng o€ dIBABuIES
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

To TTapayouevo Yuxpo VEPO PTTOPEI Va
XpnoiyoTtroinBei KAIATIONO TOU aépa
(apuypavon, pubuion Bepuokpaaiac) N yia
puen/dpoaiopod xwpwyv (fan coils, chilled

ceilings,...)

Source: SorTech AG

EUpoG WUKTIKAG 10XUOG 7.5 KW - 400 kW

22 SorTech AG B O¢ppokpacia TTpoocaywyns > 55°C
m COP0.65

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

HAIaKOC KAIMATIOMOC - KAiuaTioudc 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 0.6
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 KAI Y 9guarta: andodoo

2.TOUG WUKTEG uttapxouv 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
‘|-. KAME | KENTPO AMANEQEIMON MHTOM |nte||igent Energhp . Europe
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PRODES motion of Renewable Energy for Water production through alination

HAlakoc KAI Y 9¢ : andé - KATAVAAWG

Evépysela ato ATTOPPITITWHEVN EVEPYEIQ
NAIGKOUG OUAAEKTEG Qr=Qin+Qc
Qin

A 4
v

YoKTNG

ATToppOo@OUNEVN eVEPYEIQ ATTO
KAIHOTI{OEVO XWPO
Qc

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

O€EPUIKEC QTTAITACEIC HAEKTPIKEC ATTAITATEIG

Qc = 10kW Qc = 10kW

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

Qr =10+ 16.67 = 26.67kW ZUVOAIKA evépyela (Pe Kukho@opnTEG) Qel = 350W

(WukTtng ouptrieong Qel=3.300W)
(MewBepuikn avtAia Qel=2.600W)

Mlm KARE | KeNTPO ANANEQEIMON NHTOK Intelligent Energy | © : | Eurcpe
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PRODES motion of Renewable Energy for Water production through alination

HA1akocC KAl

v’ Enoxiakn oUPATUEN UWnAGV KAILATIOTIKOV avaykov Kai UWNARC
NAIOKNG evEPYEIAC

X Blopgnxavia KatTaokeung JIKPWV KAIJATIOTIKWV UNo avantuén

X YWnAO KOOTOC VIa WUKTEC ewC 30kW (2000€/kW )

v EvowpaTtwon o€ undpxwv cuoTApaTa. (xprion Fan coils -
gvdodanedia Beppavaon K.A.n)

X ToAAEG €TaIpieC €ival ENIPUAAKTIKEG OTNV €Eaywyn TWV HOVAdwV
otnv EAAGda

v' AvapévovTal KAIHaTioTika o€ pop@en split unit

Apxn dlacTacioAoynonG Nediou CUAAEKTWV:
e 3m2/kW (WUKTIKAG 10XUOC) YId OUOTAKATA KAEIOTOU KUKAOU
e 10m2 ava 1000m3/h yia cuoTAuaTa avolkToUu KUKAOU

Mlm KARE | KeNTPO ANANEQEIMON NHTOK Intelligent Energy | © : | Eurcpe
WP CRES | ki EX0KONOMHIHE ENEFTES g gy | - : | Europ
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PRODES motion of Renewable Energy for Water production through Desalination

Napaywyn HAekTpIkNg Evepyelac
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PRODES motion of Renewable Energy for Water production through alination

Mapavwyn HAekTpiknc EVEpVEIa

O1 NAIOKOI OUAAEKTEC HECW UWNAWV NOCOCTWY CUYKEVTPWONG
NAIOKNC EVEPYEIAC NAPAYOUV ATHO O UWNnAnN nieon Kal
Beppokpaaia

O aTHOC KIVEI agpooTpoPiAouc ouvOEDEPEVOUC OE
NAEKTPOYEVVNTPIEC

H aueon xpnon Tng BeppuoTnNTac TOU NAIOU £XEl WC ANOTEAEONA
uynAa nocoota anodoong (>24%)

Al KANE | KENTPO ARANEQEIMON NHFOK Intelligent Energy | @ : | Europe
1‘|r CRES | KAl ESKONOMHIME ENEFTEIAS g g:" . ) i
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PRODES motion of Renewable Energy for Water production through alination

Napavwyn HAekTpiknc EVEpVEIa

Solar field Storage Steam cycle
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Cold makn collector pipe

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

AQPaAaTwon
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PRODES motion of Renewable Energy for Water production through alination

Ta nAIak& cuoTAPATA ITTOPOUV VA oUVOUACTOUV HE OTTOIOONTTOTE GUOTNHA
A@AAATWONG TTOU XPNOIPOTTOIEl BepuoTNTa (MEBODOI ECATUIONG).

O1 KupIOTEPEC PEBODOI ECATHIONG Eival OI:
* [loAuBaBuia Ecartuion (Multiple Effect Distillation-MED)
* [loAuBdBuia Ektévwon (Multi-Stage Flash Distillation — MSF)

Katd Baon yivete xprjon tng moAuBaduiag e¢atuiong (MED) tTou eTTITPETTEN
Aeitoupyia o€ xaunAég Beppokpaaicc (T<100°C).

O1 atraithoeig Bepuikng eveépyelag ival 105 kWh,, ava m® rapayouevou vepou
TTOU QVTIOTOIXEI TTEPITTOU O€ 175mM? GUAAEKTIKOU TTEQIOU (CUAANEKTEG KEVOU).

KaravaAwaon nAekTpikng evépyelag ~1 kWhe ava m? tmapayopevou a@alatwuévou
vePOU.

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

AQ@AAAT®ON - Kinpo

FLOW CHART OF MED DESALINATION UNIT

FLASH 1st EFFECT CONDENSER
vapor vapor
\ 4 - -~
Solar )
Thermal 56°C 52,5°C ==
wtter in
78 °C cocling
seawater
A 14.48 m'/h
——=Tt— =—125°C
55°C L/
I'III Brine out
water out = => = 35°C
1 1 .
Seawater in
¥ ¢
4m’h
: = 35°C
Desdlinated Water
Centre for Renewadble Energy Sources
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PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kinpo

>UoTnua apaAdaTtwaong yvia Tn Kunpo

Texvikd oToIxeia:

- MNMapoxn} updApupou vepou 75m3/h, 24h/24h

- XpNon NAIOKWY OUAAEKTWY KEVOU

- Xpnon texvoAoyiac MED 3 dpacewv

- Tlapaywyni agalatwuévou vepou 1:5 (15m3/h)

- Ogpuikég amraimoeig 37.800 KWhy, nuepnoiwg

- Avo oevapia
1) xprion 3.000 m? ouAAekTIKOU TTEdiOU YIa KAAuwn TrepitTou 20%
2) xprion 15.0000 m? cuAAekTIKOU TTEdIOU YIa KAAUWN TTEPITTOU 98%

‘;- KA“E KENTPD ANANEQD M NHFOM
W CRES | KAl E0IKONOMHEHE ENEFTEIA
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PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kinpo

3.000 m? ouAAekTikoU | 15.000 m? oUAAEKTIKOU

Tediou TTediou
ETrjola TTapayouevn 2,7 GWh 13,2GWh
EVEPYEIQ ATTO TO NAIAKO
ouoTnua
ETriola evépyeia aTro 10 11,1 GWh 1,56GWh
ePedPIKO ouaTNUO
ETiola amrairoupevn 13,8 GWh 14.3 GWh
EVEPYEIQ
ETrjo1a TTapaoITiKn EVEPYEIQ 46 MWh 85 MWh

Ml Kane | kenteo ananeazvon nHr Intelligent Energy | Europe
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PRODES motion of Renewable Energy for Water production through alination

AQ@AAAT®ON - Kinpo

3.000 m? ouAAekTikoU | 15.000 m? gUAAEKTIKOU

ediou Trediou
KOOTOG KATAOKEUNG 2,026,000 € 8,646,000 €
ETA0I0 AITOUPYIKO KOOTOG 833,750 € 181,100 €
E¢oikovounon 432,100 € 1,084,750 €
Xpovog ammdéoeong 4 €N 7 €N
E¢oikovounon CO, 858 tly 4203 tly

Ml Kane | kenteo ananeazvon nHr Intelligent Energy | Europe
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PRODES motion of Renewable Energy for Water production through alination

KoAuppBnrtipio dpou Nepookntrou —
KoTtrpog

HAlaké cuoTnua:
-A@aAdTwon yia YEHIOUA TTICiVAg
-Qéppavon micivag 180m?2

-Tinox MidiSal 1000 (1000It/nuépa)

-110m? eTTiTredOI ETTIAEKTIKOI CUAAEKTEG
(Kafson LTD)

Kéotog cuotijparog 50.000 €

‘|-. KAME | KENTPO AMANEQEIMON MHTOM |nte||igent Energhp e Europe
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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 ocag!’

Kévrpo Avavewoipwy MNMnywv kai E¢oikovounong Evépyeiag

TuApa Oeppikwyv HAIOKWY ZuoTNHATWY

19xAu. A. Mapabwvog, 19009, Miképpi
TnA. 00302106603300, pa&. 00302106603301

WWW.Cres.gr

A. Xaodtng
Mnx. TexvoAoyiag A.T.E. (MScDic)
chasapis@cres.gr
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