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EPFTAZTHPIO AOKIMQN HAIAKQN & AANQN ENEPTEIAKQN ZYZTHMATGN / EKEQE YAHMOKPITOZ"
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR "DEMOKRITOS™

KQAIKOZ EKOEZHZ AOKIMHZ / TEST REPORT CODE : 6124DE1 EACT EN 12976-2:2019

NAPATHPH2ZEIZ:

1. Hpepopnvia napaiafnc ocuotipatog (O KaArn kataoraon): 14/04/2021

2. H gykaTadoTAON TOU CUCTHHATOC OTOV e€0NAICUO BOKIPWY £YIVE ANO NPOCWNIKO TOU NEAATN

3. Ta anoTeAfopaTta apopouv pdévo To cUCTNHA OTO ONoio NpaydaTtonoin8nkav dokipéc Kal
TO ONOIO NPOOKONIOTNKE and Tov NeAATN

4. H napouca tkbeon dev pnopei va avanapaxBei, Xwpic Tnv ypanTh £ykpion Tou
Epyaornpiou, napd pévo oto oUvoAd Tng.

5. O peTpnmKOC €EONAICUOC KAAUNTElI TIC AVAYKEC akpifelac Twv npotunwyv. Asv didovral
apepaloTnTeg OTA ANOTEAECUATA

1. Receipt date of system {in good conditions): 14/04/2021

2. Customer’s personnel installed the system on testing facilities.

3. The results are related only with the system on which tests were performed and which
was delivered by the customer.

4. This report can be reproduced, without the writen permission of the Laboratory, only in
full.

5. Measurement equipment conforms with the accuracy/precision requirements of the
standards. Uncertainty of results is not provided
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EKE®E “AHMOKPITOZ" / NCSR “DEMOKRITOS”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS
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M. XpiorodouAidou [/ M. Christodoulidou, MSc. Ap. Z. MnaunaAng / Dr. 5. Babalis
YnsuBuvn doKImY Enikepainc Epyaotnpiou AoKiphy
Test engineer Head of Testing Laboratory

Huepounvia / Date: 28/06/2021
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KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6124DE1 EAOT EN 12976-2:2019

1

1.1

1.2
1.3
1.4

1.5

1.6

1.7

NEPITPA®H OIKIAKOY HAIAKOY 2YZTHMATOZ ZEZTOY NEPOY /
DESCRIPTION OF THE SOLAR DOMESTIC HOT WATER SYSTEM

Enwvupia kar dieuBuvon kataockeuaoTtn*: KIKEPQN EAAAZ ABETE | Asw@. Suyypou 9,
117 43 ABnva
Name address of manufacturer *: CICERO HELLAS S.A. | Sygrou Avenue 9, 11743

Athens
STOIXEIQ ZUCTAHATOG* / System Model*:......cviuiiiiiiiiiiiiiieneinnen MARKS5 200/3.0
Ap1BUOG uNTpwou cuoTAuaTog (wv) / System(s) Laboratory code: .................. 6124
SEIPIAKOG APIOUOC / Serial NUMBEr: ... v i it ieaeeaen 21M5200300001

Méon nUeEPNOIa anopacTeudpevn noocotTnTa {eoToU vepou (oToug 450C oUpPwva Pe
To oxedIAOPO TOU oUOTNHATOG) / Daily average hot water quantity drawn off (on 45 oC
according to the design of the SYSEEM) .....uuuiiiieeiiiii it eaiee e aanee s aanneens 200 It

TUnog uoTnuaTocg / System Classification

X ©epuooipwvikd / Thermosiphon
[ ] EEavaykaoupévng kukAogpopiac / Forced
[ ] AvoixtoU kukAwparoc / Direct
DX KAeioToU KUKAGUATOC / Indirect
[ ] Avoixté oto nepiBadAlov / Open
[ ] Me eEaepioTikn d1aTtagn / Vented
[ ] EvTeAoc kAeloTO / Closed
[ ] Suvexwg yepato / Filled
[ ] Me evdiapeon anobrkeuan / Drainback
[ ] Me anoxérteuon / Draindown
[ ] =exwpiotn deEapevr) / Remote storage
[ ] SuA\ékTnc-deEapevn oTnv idia Baon / Closed-coupled collector storage
[ ] OMokAnpwpévo / Integral collector storage
[ "AANO/OLREE & oo
Yypo Metapopdc OepudTnTag / Heat Transfer Fluid
O] Nepd / Water X Nepd kal YAUKOAN / Water and glycol
] Aadi / oil ] ®peov / Freon
O Agpac / Air ] AAAO / Other

Mpodiaypageg uypouU / Fluid Specifications* :MponuAevIKR YAUKOAN + avTidiaBpwTika /
Propylene glycol + anticorrosives

SUYKEVTPWON YAUKOANG / Water-glycol mixture, concentration of glycol*:........ =20 %
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1.8 AVTIWUKTIKN npoaTacia / Antifreeze protection

X Nai/ Yes 1 'Oxi/ No

- MeB0odoc avTIYUKTIKNG npooTtaadiac / Method of antifreeze protection: NMPonuA&gvIKR YAUKOAN
/ Propylene glycol

1.9 3SUAAékTeG / Collector system
— ApIBuOC ZuAekTwV Movadacg / Number of collectors in the system: .................. 1

— ZUVOAIKN €MIPAVeIa OUANEKTWY / Total collector gross ar€a:........ccuevuenn.. 3.00 m?

1.10 2xedIaopoG GUAAEKTN / Collector design

— TuUnog SUAAEKTN / Collector type:

X Eninedoc / Flat plate
O SwAAVwV Kevou / Evacuated tube
I VAV Yo T A6 1= o

— SUVOAIKO EUBADOV GUAAEKTN / GrOSS @r€a: ceuvirerisrreniisrseiensrseneissnenenans 3.00 m?
— EpBadov napabupou GUAAEKTN / APErture ar€a: ......uvevvevireererisennernesnnss 2.84 m?
— EpBaddv anoppo®@nTr) CUAAEKTN / AbSOrber area™: .....c.cuvvveveireiensrnenennns 2.84 m?
— APIOPOC KAAUHHATWV / NUMBEr Of COVEIS . 1.uiuiuiiiiiiiiiitiieie i eieieitaieneeaaeneans 1
— YAIKG KAAUPPATWYV / Cover materials*: .....ouvvuiieneinnnnn. Low iron tempered glass
— MAX0C KAAUMHATWV / Cover thiCKNESS™ ....viieieiriieeie et ieis e iieenenaeneenes 3.2 mm

— YAIKO povwonc / Insulation material*: NeTpoBauBakac (NAATn / NAgUpIKaA)
/rockwool (back / side)

— Naxocg yovwong / Insulation thickness* : 40mm (nAatn / back) - 10mm
(nAgupika / side)

— YAIKO nAQIoiou / Casing material™: .....ccoveviiiiienieniennennnn. AAoupivio / Aluminium

— OAIKO BApoc OUAAEKTN XWwPIiG uypo / Weight of collector without fluid: ....... 48.5 kg

— OAIKEG O1a0TACEIG / Gross dimensions: ...uuuuvevsvieneisnnensn (1625 x 1234 x 86) mm

1.11 Anoppo®nTng / Absorber
— TewpeTpia udOPOOKEAETOU / Fluid grid geometry *: ...cvvvvviiviivninnnnnnn. Apna / Harp

- Tunocg anoppo®nTn / Type of absorber *: ............. >WANVEC XaAkoU Kal gviaiog
anoppo®nTnc / Copper tubes - one piece plate

TUNoG KATAOKEUNG / Type of construction *:ZuykOAAnon pe laser / Laser welding
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......................... AAoupivio / Aluminum

Tponocg ene€epyaciac anoppoPnTIKAG ENIPAVEIAC / Surface treatment™:EMIAEKTIKN
Baopn / Selective coating

ApIBuOG cwANvwy N "kavaAiwv" / Number of tubes or channels: ..................... 17
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— AIGUETPOG OCWANVWYV (E0WTEPIKN) N d1a0TACEIG KavaAlwv/ Tube diameter (inside)
OF ChaNNEl diMENSIONS™ L. ittt ittt sti i e s s seaaae e e s ssainnanraeesess 7.2 mm

— AnodoTaon peTa&l owAnvwyv n "kavaAiwv"/ Distance between tubes or channels *:

................................................................................................... 82 mm
1.12 AcEapevn / Storage tank

- KaTtaokeuaoTng / Manufacturer*: ....... KIKEPQN EAAAZ ABETE / CICERO HELLAS S.A
N IV 5 o a1 1o Y L= M-200
— 'OANIKOG OYKOG / Total Store vVOIUME .. ..uiuiiiiis it 192 It
— EE&wTepikn dIAUETPOG deEAPEVNG / Outside tank diameter®: .........cccvvvuvunnne. 50 cm
— Mnkog de€apevnc eEWTEPIKA / Outside tank length™: .......cccvviiiiiiiininennnn. 1.71'm
— MéeyioTn nieon AsIToupyiag / Max operating pressure™® @ ......cccvvevieviennnnnnn. 10 bar
— YAIkO povwong / Insulating material*: ................ MoAuoupebavn / Polyurethane
— MAaxog HOVWONG / Insulation thiCKNESS™ i ......uuuuii it i it eenaeneeeenes 50 mm

- Ioxuc e@pedpikng NNyng evépyelag (av unapxel) / Power backup power source (if
=] 0] ] [ Tot=1 ] 1= L 3.5 kW

— TuUnog evaAAAkTn / Heat exchanger type*: Mavduac / Mantle

1.13 AvTAia / Pump*

— KATAOKEUAGTNG / MANUFACEUIEE: «..uise et et et et e e te et et e e e ae et e e ee e e aae e aneanenes
R 1LV L o Ly A 7 oY L= -
— ZTPOMEG [ SPEEA: ettt ittt et e - r/min
I (o ) (UL A 2 1 e - W

e IV [ oy A 77> =P -

1.15 SwARVveg ouvdeang METAEU OUAAEKTN Kal de€apevng / Connecting piping between the
collector(s) and the tank*

AN e [ VT s o Yo Yol A D)= Vo =T = o 20 mm
— MIAKOG / LENGEA: it e 3m
— YAIKO HOVWONG / Insulation Material: ........cuueuiiiieiiiiiiiiiiieieeieieneenenensn armaflex
— TAYX0G HOVWONG / INSUIAtion thiCKNESS . ..uuii i iiiee it aaeneeaeas 9 mm
(*) =ToIx€ia Nou dnAwvovTal ano Tov NeAdTn (**) Aev doBnkav oToixeia ano NeAdTn
Specifications supplied by customer No data provided by the customer
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KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6124DE1 EAOT EN 12976-2:2019

1.16 >x0AIa oTo oxedIAoPO Tou cuoTApaTog / Comments on the system design

Aegv undapyouv oxoAla ano Tov katagkeuaoTtn / There are no comments from the
manufacturer

1.17 >xnuaTiko didypaupa Tou OUCTANATOC / Schematic diagram of the system

Aev d060nkav oToixeia and neAatn / No data provided by the customer

1.18 Ascdopéva ouoTAPATOC / System data:
— KAion ZUAAEKTN / Collector tilt angle: ......c.veveieeieiiennennenenne, 45 poipec / degrees
— Mapoxn oTo KUKAWHPA CUAAEKTN/ Flowrate in collector 100p™ & ...cciveiiiiiieiiinninnns,

— PUBMION BEpUOOTATN / Controller SEttiNg™ i ....vuuie i it eeeaeaaeaeanens -

1.19 dwToypa®ia Tou CUCTANATOG / Photograph of the system

(*) ZToixeia nou dnAwvovTal ano Tov NeAATn (**) Aev dd6nkav oToixeia and neAaTn
Specifications supplied by customer No data provided by the customer
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KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6124DE1 EAOT EN 12976-2:2019

2 EAErxXol / AOKIMEZ TOY ZYZTHMATOZ KAI ANOTEAEZMATA
INSPECTIONS /TESTING OF THE SYSTEM AND RESULTS

2.1 MpooTacia and nayero / Freeze resistance (EN 12976-2:2019 §5.1)
— Tunog npooTaaciac / Type of antifreeze protection
AVTIQUKTIKO uypd (O1dAupa nponuAevoyAukoAng) oTo KAEIoTO KUKAwPA Tou
OUAAEKTN.
Antifreeze fluid (Propylene glycol solution) in the collectors closed circuit

- Npodiaypapéc uypou / Specification of antifreeze fluid:

YNAapxouv OXETIKEG avapopd OTO TEXVIKO €yXEIPidIO TOU KATAOKEUAOTH.
There is a relative reference in the technical manual.

- ZUYKEVTPWON YAUKOANG npiv TNV unepBepuavon / Glycol concentration before over
temperature proteCtion tESE. ......c.uviiiie i 7%

—  JUYKEVTPWON YAUKOANG WETA TNV unepBeppavaon / Glycol concentration after

over temperature protection teSt .....coiiiiiiiiiiii i e 7%
—  ANOTEAEOHATA / RESUIES: tviiriiiii i e e rae e eaees EmiTuxia /Pass
—  2INMEIO MNENC / Fre@zZing POINt & cuiiriieiiii i r e raenaeneenenes -5°C

N 1 (o oo i Yo g [ £ X Lol A 2 =T =1 <
O kataokeuaoTnG divel 0dnYieg OTO TEXVIKO EYXEIPIOIO OXETIKA HE TO UYPO
METAPOPAG BepPOTNTAC KAl TIC AVAAOYIEG NOU NMpPENEl va Xpnoidonolinoei.

The manufacturer gives the necessary indications about the heat transfer fluid
in the technical manual.

— Hpepopnvia eAéyxou / Date of inspection:......ccvvvviiiiiiiiiiii i 16/6/2021
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2.2 AOKIYR npooTaciac and unepOéppavon / Over temperature protection test
(EN 12976-2:2019 §5.2)

H dokiun anodoonc dievepynOnke oTo oUCTNA, HEAOG TG OIKOYEVEIAG, LIE KWOIKO
gpyaornpiou 6121

The test was performed on a solar system, member of the same family, with laboratory
code 6121

2.3 AOKIMR avToXNnG oTnVv nieon / pressure resistance (EN 12976-2:2019 §5.3)

H dokiun anodoonc dievepynBnke oTo oUOTNA, HEAOG TG OIKOYEVEIAG, LIE KWOIKO
gpyaornpiou 6121

The test was performed on a solar system, member of the same family, with laboratory
code 6121

2.4 MpooTacia vepoU ano snipoAuvon / Water contamination (EN 12976-2:2019

§5.4)

Ynapxel npoBAewn yia avenioTpoPn BAABIOA? ..viiiiiriiii i renaeneaneenens Nai
Flow protection valve present? .....u.iiiiii it iiiiias st ssaniaasanans TRUE
MapaTtnpnoeig / Remarks: ......... ZTnv €i0odo TOU KpUOU VEPOU TNnG OEEAMEVAG

npoBAeneTal avenioTpopn BaABida / One way valve is used in the storage tank inlet

HUEPOUNVIA EAEYXOU / Date Of iNSPECEION: ...vuiuese i iieriseirerieriserieenaenns 14/6/2021
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EAOT EN 12976-2:2019

KQAIKOX EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6124 DE1

2.5 AVTOXN O£ HNXaviko popTio / Resistance against mechanical load (EN12976-2:2019 §5.5)

KAdoeic Bapoug
Weight-class

Emoaveia kai
kaBopiopodc Bapoug
Area and weight

ApIBuOC 0aKWV APUoU
Charged load number of
sand sacks

dwToypaPicg
Pictures

m2 = 500 [Pa] * Asys
[m?]/(9,81 [m /s?] *
cos(®))

cos(p)= 0.707

m2=278 Kg

determination
Asys= 3.86 m? 6
cos(p)= 0.707
m1=139Kg

mi1 = 250 [Pa] * Asys

[m?]/(9,81 [m /s?] *

cos(®))

Asys= 3.86 rn2 11
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KQAIKOZ EKOE>HZ AOKIMHZ / TEST REPORT CODE : 6124DE1

m4 = 1000 [Pa] * Asys
[m?1/(9,81 [m /s?] *
cos())

Asys= 3.86 m? 17
cos(p)= 0.707
m3=417Kg

ms3 = 750 [Pa] * Asys

[m?1/(9,81 [m /s?] *

cos(®p))

Asys= 3.86 m? 22
cos(p)= 0.707
m4+=556Kg

AnoteAéopara dokIPNG kal naparnpnoeig / Test results and remarks

Agv undpyxouv napaTtnpnoeic. Aev naparnpnbnkav acToxiec.

No remarks. No failures were observed
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2.6 MpooTacia and kepauvika paivopeva / Lightning protection (EN 12976~

2:2019 §5.6)

Ynapxel OAAwON TOU KATAOKEUAOTR OTI TO OUCTNHA OCUUHOPPWVETAlI ME TIG
anaitTNoeIg ToU NPOTUMNOU EN 62305-3 ...iiiiiiiiiiiii i e e e e Nai
Manufacturer declaration that he system conform to EN 62305-3 .........ccccovivivinnnnn, TRUE
Mapatnpnoeic / Remarks: ...... YNAapxel OXETIKN avapopa oTo TEXVIKO €yXEIpidlo Tou

kataokeuaoTn / There is a relative reference in the technical manual

HuEPOUNVIa EAEYXOU / Date Of iNSPECLION: .. .vueieeieeee e eieieieeieeerenaenans 14/6/2021

2.7 MpooTaTEUTIKOG EEONAICHOG / Safety equipment (EN 12976-2:2019 §5.7)

AnoTteAéopara / Results: ...... SUPQWVa JE TIG analThoelg Tou npoTtunou / Fulfill the
requirements of the Standard

MNapatnpnoseic / Remarks: ....... O1 BaABideg aogaleiac e€ival CUPQWVEC ME TO
MpoTuno EN 1489. O kaTaokeuaoTng €xel napadwaoel Ta KataAAnAa £yypaga yia va
anodei&el TNV ocuppopwon. / The safety valves are conforming to the EN 1489
Standard. The manufacturer has delivered the appropriate documents to
demonstrate the conformal.

HUEpOUNVIA EAEYXOU / Date Of iNSPECION: ..vvueiriiriis it iiiireiesieeernenaenens 15/6/2021

2.8 ZTolXeia Ttautonoinong / Labelling (EN 12976-2:2019 §5.8)

AnoTeAéoparta / Results: ...... SUP@WVa KE TIC analThOEIS Tou npoTtunou / Fulfill the
requirements of the Standard

Mapatnpnoeic / Remarks: ....... Ynapxel oXeTIKN onuavon oto cuoTnua. / Labels on
the system.
HUEPOUNVIA EAEYXOU / Date of iNSPECEION: .. .vuireiiesireeerieeineiieeiserieennenns 28/6/2021

2.9 MpooTacia NAekTpIk®WV eEapTnUATtwv / Electrical safety (EN 12976-2:2019
§5.12)

AnoTeAéoparta / Results: ...... SUP@WVA KE TIC analThOEIS Tou npoTtunou / Fulfill the
requirements of the Standard

MapaTtnpnoeig / Remarks: ......... O KaTaoKeUAoTNG £xel Napadwael TO NIGTOMNOINTIKO
onuavong CE / The manufacturer has delivered the CE marking certificate

HuepoUNVia EAEYXOU / Date of iNSPECION: .. .vuevueireee e eieeeae et eernenaanens 14/6/2021
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2.10 AoKIHMR an6doonG cuoTAHATOG / System performance test (EN 12976-2:2019
§5.9)

X Zup@wva pe Tn duvapikn HEBodo / According to the dynamic method (ISO 9459-5 /
DST)

X Xwpig evepyonoinuevn Bon6NnTikn Nnyn / solar only
Ynapxel avtiotaon / El. Back-up power: [XI Nai/ Yes [] ‘Oxi/ No
] SuoTnNaTa Pe npoBgpuavon / Preheat system
O] ZUOTAMATA PE EveEpyonoInuUevn BonBnTikn nnyn / solar plus supplementary
Eidog BonONTIKNAG NNYNG / Integrated auxiliary heater type:
(] HAekTpIKN / Electric
(] 'Eppeon / Indirect
(] Apeon agpiou/ Direct gas
(] Kapia / None
0 AAAN / Other

[l Supewva ye TNV gEBodO NpoonTwaonG anoAaBng / According to the Input - output
method (ISO 9459-2 / CSTG)

[0 Xwpig evepyonoinuevn BondnTikn nNnyn / solar only
Yndpxel avrtiotraon / El. Back-up power: [] Nai/ Yes [] ‘Oxi/ No
] SuoTnuaTa e npoBgppavon / Preheat system
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2.10.12xnuartiko dIaypapua Tou ouoTnHarog SokIwv / Schematic diagram of
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test loop

SUAAEKTNG

AgEapevr) nAlakoU CUCTANATOC

OIkIakO nAIak6 guoTnua

AvepioTnpac

KukAogopnTng avauigng vepou deEapevig
Tpiodn nveupaTikn Bava

PuBpuioTrc Bepuokpaciag vepol aTnv
€icodo

Movwaon owANVOOEwY

AywyOG EKKEVWONG

Eicodog kpUou vepou

'EE0d0C LeoTOU VEPOU

AVEUONETPO

MupavoueTpo

MupavopeTpo pe daxTUuAlo okiaong
AlgBnTrpac Bepuokpaaciag nepiBAAAOVTOG
AlgBnTrpag Bepuokpaaiag
PooueTpo

PuBpIoTAG pong
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Collector array

Storage

Domestic solar hot water system
Fan

Tank mixing pump

Three-way valve

Inlet temperature controller

Insulation

Draw-off bleed pipe
Cold water inlet

Hot water draw-off
Anemometer
Pyranometer

Shaded pyranometer
Shaded ambient air temperature sensor
Temperature transducer
Flowmeter

Flow controller
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2.10.2Aedopéva HETPNOEWV / Measured data

Fewypa®Iikd MNKOG / Test location 10Ngitude: ........ccuiiiiiiiiiiiiiiiiieinannn, -230 43’
Fewypa@IKO MAATOC / Test location 1atitude: .......veveireieieiriiiieireiennenenen +37% 58’
MpooavaToAIoPOG GUAAEKTN / Collector azimuth:.......c.ccvvevvvennnns. NoTog / South

Mg00d0¢G / Method: DST

ApIBuoG Ze1pdc / Sequence 1 ) 3 4 5
number

Tunog Zeipag (Ssol. Sstore,
Saux) / Sequence (Ssol. Sstore, Ssola SsolB Ssola SsolB Sstore
Saux)

06.05.21 | 12.05.21 | 08.05.21 | 22.05.21 | 16.05.21

07.05.21 | 13.05.21 | 09.05.21 | 23.05.21 | 19.05.21

Api1Opoc Huepwyv Tunou A / 2
Number of A days

Ap1Bud6c Huepwyv / Number of
days

— 2 — -

Ap1BuoC Eykupwv Huepwv
TUNoU A / Number of valid A 2 - 2 - -
days

Ap1Bu6C Huepwv Tunou B /
Number of B days

ApIBPOC EykupwVv Huepwv
TUNou B / Number of valid B - 2 - 2 2
days
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2.10.3MapaueTpoil ouoTnuarog / Sytem parameters

MEOGOAOZ / METHOD: DST

NAOYOC OYKOU OEEAMEVIC NPOC EMPAVEIAC NAPABUPOU vvvrririnininiiererrrteneneienererernenns 78.6 It/m?
Ratio of storage volume to collector aperture area
. ZUHBoAo Tipgn Movada
Mapaperpog / Parameter Symbol Value Unit
Evepyog enipaveia ZUAANEKTN / Effective Ak 1.864 m2

collector area

EvepyOG oUVTEAEDTNG BEPUIKWV
anwAeI®V CUANEKTR / Effective collector uc* 4.426 W/m K
loss coefficient

OAIKOG BEPUIKOG OUVTEAEOTNG ANWAEIQV
O0e&apevnc / Total store heat loss Us 2.397 W/K
coefficient

OepUIKA XwPNTIKOTNTA dOXEIOU
anoBnkeuonc / Total store heat capacity
KAdopa Tou Oykou anobnkeuong nou
xpnolygonoleital yia Tn BondnTikn ; N/A )
BEppavon / Fraction of the store used for aux
auxiliary heating

ZpyTsASOan avapeigng anopaocrteuong / DL 0.1186
Mixing constant

MapAaueTpog diaoTpWHATWONG NAIakoU
KUKAWWUATOC / Stratification parameter

Cs 0.7593 MJ/K

Sc 43.264 -

MapdApeTPoOG yia Tov AVeEPo nou Xpnaigonoindnke / Wind option used :Wignore
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2.10.4 lpoPBAswn eTnoiag evepyeiaknG anoAapng / Annual performance
prediction

O1 unoAoyiopoi yia Tnv duvapikn pebBodo (DST) yivovTtal Ye wpiaia KAIJATOAOYIKG
dedopeva. Ta evOEIKTIKA unvidia KAIyaToAoyika dedopeva yia kade noAn gpaivovTal oTov

NapakaTw nivaka. / For Dynamic method (DST) the calculations were executed using hourly climatic
data. Indicative monthly climatic data for each city appears in the following table

O1 unoAoyiopoi yia TNV peBodo npoonTwong anoAapng (CSTG) yivovTal Ye nuepioia
KAlgaToAoyika dedopéva. Ta evOelkTIKG unviaia KAIHaToAoyika dedopéva yia Kade noAn

(paivovTal oTov NapakdaTw nivakd. / For Input - Output method (CSTG) the calculations were
executed using hourly climatic data. Indicative monthly climatic data for each city appears in the following
table.

2.10.4.1 MeTewpoloyika dedopéva TwV NOAEWV YIa TIG OMOIEG EYIVE 0 UNOAOYIONOG TNG ETACIAG
npoBAewnc / Climatic data assumed in annual prediction

Heploxn 1 / Location1: AOHNA / ATHENS (23°, 44' - 389,00

Mtjvag/Month 1 2 3 4 5 6 7 8 9 10 11 12
Hae (M]/m2)= | 131 | 134 | 141 | 180 | 192 | 205 | 21.7 | 230 | 217 | 166 | 124 | 99

ta(day) (°C) 11.9 11.8 13.4 16.7 21.6 25.9 29.3 29.2 25.8 211 16.5 13.6
taighy  (°C) 10.4 10.0 11.1 13.8 18.3 22.3 25.7 25.8 229 18.7 14.7 12.2
timain (°C) 11.4 10.5 11.4 14.0 17.7 214 241 25.1 24.1 21.5 17.8 14.1
Ieproym 2 / Location 2 : BIPTEMIIOYPTK / WUERZBURG (99, 58' - 499, 46')
Mnvag/Month 1 2 3 4 5 6 7 8 9 10 11 12
Heiie (M] /m2)** 5.3 9.7 12.3 15.9 17.8 18.2 18.4 17.0 15.0 10.2 5.7 4.6
ta(day) (°C) 1.3 1.8 6.7 10.1 15.5 18.4 20.2 20.3 16.4 10.8 5.0 2.4
tamighy  (°C) 0.3 0.5 4.6 7.0 11.7 15.0 17.0 16.7 13.8 8.8 4.2 1.9
tmain (°C) 4.5 3.7 4.5 6.7 9.9 13.1 15.4 16.3 15.5 13.2 10.0 6.8
Meproxt) 3 / Location 3 : NTABOE / DAVOS (99, 51' - 460, 49')
Mwvag/Month | 1 2 3 4 5 6 7 8 9 10 11 12
Huie (M]/m2)** 14.6 18.6 22.0 21.3 20.1 18.7 19.7 19.1 18.3 16.2 131 12.2
ta(day) (oC) -35 -3.1 0.4 3.5 8.7 11.4 15.1 14.2 11.0 7.5 0.7 2.0
tamighg  (°C) -6.4 -7.2 -3.6 -0.5 3.6 6.2 9.9 9.6 6.7 3.4 2.2 -4.7
tmain (°C) 4.7 4.6 4.7 5.0 5.4 5.8 6.1 6.2 6.1 5.8 5.4 5.0

Neployn 4 / Location 4:  STOKXOAMH / STOCKHOLM (189, 03' - 599, 20')

Mivag/Month | 1 2 3 4 5 6 7 8 9 10 11 12

Huite (M]/m2)** 33 7.7 133 | 169 | 206 | 212 | 193 | 178 | 133 7.7 3.9 2.9
ta(day) (C) | -25 -2.8 13 6.4 13.0 | 172 | 195 | 188 | 13.8 8.4 33 -0.6
tamighy  (°C) | -3.2 -4.1 -13 2.7 8.2 131 | 153 | 148 | 107 6.4 23 -13
tmain (°C) 3.0 2.2 3.0 5.2 8.4 11.6 | 139 | 148 | 140 | 117 8.5 5.3

(Myn KApatikwov Sedopévwv Meteonorm (Metewpoloyikr) Baon AeSopévwv) / Source Meteonorm (Global Meteorological Database
for applied climatology)

(**) ot / in 450
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2.10.4.2 T[apouciaon Twv dEIKTWV anddoong NAIAKOU CUCTHAKATOG / Presentation of the

system performance indicators for the system

A€ikTeG anodoong yia nAlaka cuoTnuaTa os €Thola Baon yia ¢ntnon 80 | d?

Performance indicators for solar-only systems on annual base for a demand value of 80 | d!

MNepioxn (Fewy. MAGTOC) Qa QL fsol
Location (latitude) MJ MJ %
Stockholm (59,2°N) 4478 2939 65.8
Wuerzburg (49,5°N) 4289 2958 69.1
Davos (46,5°N) 4857 4415 91.0
Athens (38,0°N) 3343 3248 97.1

AgikTeG anodoong yia nAlakd cuoTAPaTa o€ €Tnola Baon yia {Atnon 110 |1 d?

Performance indicators for solar-only systems on annual base for a demand value of 110 | d!

MNepioxn (Fewy. MAGTOC) Qa Qu fsol
Location (latitude) MJ MJ] %
Stockholm (59,2°N) 6150 3784 61.8
Wuerzburg (49,5°N) 5897 3816 64.7
Davos (46,5°N) 6654 5708 85.8
Athens (38,0°N) 4573 4289 93.9

AgikTeC anddoong yia nAlakd cuoTRuaTa o€ €Tnola Baon via {ntnon 140 | d?
Performance indicators for solar-only systems on annual base for a demand value of 140 | d!

Nepioxn (Fewy. MAATOC) Qa Qu fsol
Location (latitude) MJ MJ %
Stockholm (59,2°N) 7821 4510 57.9
Wuerzburg (49,5°N) 7506 4573 61.0
Davos (46,5°N) 8483 6812 80.4
Athens (38,0°N) 5834 5267 90.5
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AcikTec anddoong yia nAlakd cuoTANaTa o€ €Tnola Baon via {ntnon 170 1 d?
Performance indicators for solar-only systems on annual base for a demand value of 170 | d!

MNeploxn (Fewy. MAATOCG) Qd Qu fsol
Location (latitude) MJ MJ %
Stockholm (59,2°N) 9492 5109 53.8
Wuerzburg (49,5°N) 9114 5235 57.4
Davos (46,5°N) 10281 7663 74.5
Athens (38,0°N) 7064 6150 86.8

A€ikTeC anodoong yia nAlaka cuoTnuaTa og €Thola Baon yia {ntnon 200 | d?
Performance indicators for solar-only systems on annual base for a demand value of 200 | d

MNepioxn (Fewy. MAGTOC) Qa Qu fsol
Location (latitude) MJ MJ %
Stockholm (59,2°N) 11164 5550 49.8
Wuerzburg (49,5°N) 10691 5740 53.6
Davos (46,5°N) 12110 8262 68.3
Athens (38,0°N) 8326 6875 82.8

AgikTec anodoonc yia nAlaka ouoTrnuaTta og €TAola Baon yia ¢ntnon 250 | d?
Performance indicators for solar-only systems on annual base for a demand value of 250 | d!

MNepioxn (Fewy. MAGTOC) Qu QL fsol
Location (latitude) MJ] MJ %
Stockholm (59,2°N) 13939 5992 42.9
Wuerzburg (49,5°N) 13371 6307 47.1
Davos (46,5°N) 15137 8799 58.1
Athens (38,0°N) 10407 7884 75.8

AgikTeC anodoong yia nAlakd cuoTANaTa o€ €Tnola Baon yia {ntnon 300 | d?
Performance indicators for solar-only systems on annual base for a demand value of 300 | d!

Mepioxn (Fewy. MAGTOC) Qu QL fsol
Location (latitude) MJ MJ %
Stockholm (59,2°N) 16746 6213 37.1
Wuerzburg (49,5°N) 16052 6559 40.8
Davos (46,5°N) 18165 8956 49.3
Athens (38,0° N) 12488 8578 68.7
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3 ZYMBOAA / SYMBOLS

MooooTo kAAuwng {nToUUEVNG eVEPYEIAG and To NAIAKO gUoTNHa

fsol Solar fraction %

Hueprola nAiakn akTivoBoAia oTo napdbupo Tou CUAAEKTN R
H Daily solar irradiation (radiance exposure) in the collector aperture MJ/m

Huepnroia diaxuTn nAlakn akTivoBoAia oTo napddupo Tou GUAAEKTN
Ha Daily diffuse solar irradiation (radiance exposure) in the collector MJ/m?2
aperture

Méon unviaia nAlakn akTivoBoAia o€ KekAINEVO €Minedo R
Hiic | Monthly average daily solar radiation on a tilted plane MJ/m

Q@eAIUN evepyela nou AapBaverar and To ocuoTnua
Q Useful energy extracted from the system MJ

ZnToUWEvVN evépyela ano 1o ouoTnua
Qa Heat demand M)

Oeppokpaacia agpa nepiBAAAOVTOG .
ta Ambient or surrounding air temperature C

©epuokpaacia kpuou vepoU dIKTUOU

tmain Cold water supply temperature °C
Oepuokpacia agpa NepIBAAAOVTOC TO NAIKO HECNUEPI .
tsn Ambient or surrounding air temperature at solar noon C
TaxuTnTa nepiBaAAovToC agpa
u Surrounding air speed m/s
OYKOG veEPOU anopdacTEUONG s
Vd Volume of water drawn-off m
Oykog de€apevic
Vs Fluid capacity of the store
SUVTEAEDTNC BEPUIKWY ANWAEIWV OEEAMEVHG
Us | Storage tank heat loss coefficient W/K

A&ikTeG / Subscripts

(av) Mé&on TIMNA TNG napapéTpou / Average (mean) value of parameter
M&on TIMA TNG NAPANETPOU TNV NEPIodO 6 WPEC NPIV TO NAIAKO UECNNEP! EWG 6
(day) WPEC META anod auTtod / Average (mean) value of parameter during the period 6 h
Y before solar noon to 6 h after solar noon
(max) MeyioTn TIKNA TNG napapéTpou / Maximum value of parameter
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