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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 : 6121DE1 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

NOTES:
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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M. XpiorodouAidou [/ M. Christodoulidou, MSc. Ap. Z. MnaunaAng / Dr. 5. Babalis
YnsuBuvn doKImY Enikepainc Epyaotnpiou AoKiphy
Test engineer Head of Testing Laboratory

Huepopnvia / Date: 06/07/2021
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KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6121DE1 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. | SYGGRU AVENUE 9, 11743

ATHENS
STOIXEIAQ ZUCTAHATOG* / System Model*:......ccuiiiiiiiniiiiiiiienennn, MARK 5 200/4.2
Ap1BUOG uNTpwou cuoTAuaTog (wv) / System(s) Laboratory code: .................. 6121
SEIPIAKOG APIOUOC / Serial NUMBEr: ... v i it ieaeeaen 21M5200420001

Méon nUEPNOIa anopaocTeudpevn noooTnTa {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*: TPONUAEVIKR YAUKOAN + avTidiaBpwTika
/ Propylene glycol + anticorrosives

SUYKEVTPWON YAUKOANG / Water-glycol mixture, concentration of glycol*:........ =20 %

MéyioTn nieon A€iIToupyiag KAeIoToU KUKAWHUATOG / Max operating pressure*:...2 bar
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1.8 AVTIQUKTIKA npoaoTaaia / Antifreeze protection

X Nai/ Yes (1 'Oxi/ No

— Me£B0odoc avTIWUKTIKAC npooTaciac / Method of antifreeze protection NMponuAevikr YAUKOAN /
Propylene glycol

1.9 3SUAAékTeG / Collector system
— ApIBuOC ZuAekTwV Movadacg / Number of collectors in the system: .................. 2

— ZUVOAIKN €MIPAVEIa CUANEKTWY / Total collector gross area: ........vouvvuenns. 4.18 m?

1.10 2xedIaopoG OUAAEKTN / Collector design

— TuUnog SUAAEKTN / Collector type:

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

— ZUVOAIKO €UBAOOV GUAAEKTN / GrOSS @r€a™*: ..uivuieiuiiiieiniieneisenensinenennns 2.09 m?
— EMBadOv napabupou CUAAEKTN / Aperture area*: .......ccuveveveeiiennnnnnnnnnn 1.96 m?
— EpBadov anoppo®@nTr) CUAAEKTN / AbSOrber area™: ....c.cvvevevevueiensrnenennns 1.99 m?
— APIOPOC KAAUHHATWV / NUMDBEr Of COVEIS™: 1.uiuiuiiiiiiiiiiitiieii i eieieeteieneeaeieneans 1
— YAIKG KAAUPPATWYV / Cover materials*: .....ouvvuiiineinnnnn. Low iron tempered glass
— MAX0C KAAUHHATWV / Cover thiCKNESS™ ....uvieieiriie e eieieiseieiieenenneneenes 3.2 mm

— YAIKO povwonc / Insulation material*: NeTpoBauBakac (NAATn / NAgUpIKaG)
/stonewool (back / side)

- Maxog yovwong / Insulation thickness* : 40mm (nAGtn / back) - 10mm
(nAgupika / side)

—  YAIkO nAaigiou / Casing material™®: .......c.oeviiireiiiieinennnnnnn. AAoupivio / Aluminum

— OAIKO Bapoc OUAAEKTN XWwPIiG uypo / Weight of collector without fluid: ....... 34.5 kg

— OAIKEG O1a0TATEIG / Gross dimensions: .....uuvveevevueiennns (1230 X 1696 X 86 ) mm

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

— Tunoc anoppo®nTh / Type of absorber *: ZWANVEC XAaAKoU Kai gviaiog
anoppo®nTnG / Copper tubes - one piece plate

TUNoG KATAOKEUNG / Type of construction *:ZuykOAAnon pe laser / Laser welding
— YAIKO anoppo®nTn / Absorber material *:.......cccvviiiiniinnns. AAoupivio / Aluminum

— Tponocg eneEepyaaciac anoppoPnTIKNG EMPAVEIAC / Surface treatment™® :EMIAEKTIKN
Baopn / Selective coating
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— ApIBuOC cwANVwyY N "kavaAlwv" / Number of tubes or channels: ..................... 14

— AIGUETPOC OCWANVWV (E0WTEPIKN) N d1A0TACEIC KavaAlwv/ Tube diameter (inside)
or channel dimensioNS™ i ... ..ttt ei e et aaaaeaanas 7.2 mm

— AnooTaon HeTa&U ocwAnvwv n "kavaAiwv"/ Distance between tubes or channels *:
................................................................................................... 83 mm

1.12 Ae€apevn / Storage tank
— KartaokeuaoTnc / Manufacturer*: KIKEPQN EAAAS ABETE / CICERO HELLAS S.A.

— TUROG / MOGEI ..ttt et a e eeaas M-200
— 'ONIKOG OYKOG / Total StOre VOIUME i .. .uiueisiis et ieerenseieaeesensensenernennenens 192 It
-~ EEwTepikn O1aueTpOG de€apevnG / Outside tank diameter®: ............ccceueen... 50 cm
— Mnkog de€apevng eEWTePIKA / Outside tank length™®: ......ccvvviiiivinnnennennns 1.71'm
— MéEyioTn nieon AsIToupyiacg / Max operating pressure® & ......c.ccveveveiriiennnnns 10 bar
— YAIKO povwong / Insulating material*: ................ MoAuoupedavn / Polyurethane
— MAXog HOVWONG / Insulation thiCkNess™ i ... .uuuirii i iiiiseie i reieneenerennes 50 mm

— Ioxuc epedpikng Nnyng evépyelag (av unapxel) / Power backup power source (if
=Y 0] o] [Tot=1 ] 1<) K 3.5 kW

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

1.13 AvTAia / Pump*

S e o [0 <ol VLo [on 1 o Yl A 0 = Yo 10 7= ol 0 =) oS
N IV [ o Yl A 7 e Yo L= -
— ZTPOWMEG [/ SPOEA: ettt ettt - r/min
R o ) (S Ll A 2 1 e - W

I 1LV L oy A 7o -

1.15 SwAnNvec ouvdeonc HETAEU OUAAEKTN Kal 0e€apeving / Connecting piping between the
collector(s) and the tank*

— DIAHETPOG / DiBMELEI: «.ev ittt et aeas 20 mm
I o T A = Yo | o PP 3.45 m
— YAIKO HOVWONG / Insulation Material: .........cuuuuuiiiseiiiiiniiiieneieienennaenes armaflex
— MAX0C HOVWONG / INSUIAtion thiCKNESS: .. .uis e is s ireie et eeiaeie e rernenaeneenes 9 mm
(*) ZToixeia nou dnAwvovTal and Tov NeAATn (**) Aev d6Onkav oToixeia and neAdTn
Specifications supplied by customer No data provided by the customer
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1.16 >x0AIa oTo oxedIAoPO Tou cuoTApaTog / Comments on the system design

Agv undapyouv oxoAld and Tov kataockeuaoTn / There are no comments from the
manufacturer

1.17 SxnuaTiko O1aypappa Tou OUCGTANATOG / Schematic diagram of the system

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

1.18 Aedopéva oUoTANATOG / System data:
— KAion ZUAAEKTN / Collector tilt angle: .......c.oovieveeieiieininnennnns, 45 poipeg / degrees
— Mapoxn oTo KUKAWHPA GUAAEKTN/ Flowrate in collector 100p™ :......ccvvuiiiieiiiiinnnnns

— PUBUION BEPUOTTATN / Controller Setting™: ..uvuiuiie ittt eie i eiearenaeneanens -

1.19 dwToypagpia Tou CUCTANATOC / Photograph of the system

|

(*) ZToIx€ia nou dnAwvovTal anod Tov NeAdTn (**) Aev doBnkav oToixeia ano NeAdTn
Specifications supplied by customer No data provided by the customer
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2 EAErxXol / AOKIMEZ TOY ZYZTHMATOZ KAI ANOTEAEZMATA
INSPECTIONS /TESTING OF THE SYSTEM AND RESULTS

2.1 MpooTacia anod 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
— 2ZNMEIO MNENC / Fre@zZing POINt & cuviriiriie i aenaeaees -5 °C

N 1 (o oo i Yo g [ £ X Lol A 2 =T =1 <
O kataokeuaoTng Oivel odnyiec OTO TEXVIKO €YXEIPIOIO OXETIKA ME 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 dokipun dievepynbnke o€ eEWTEPIKO XWPO / The test was performed outdoors

Aedopéva TwV MPETPACEWV anod TIC OOKIYEC KAl TA AMOTEAEOUATA OXETIKWV
unoAoyiopwv napouaialovTtal oTov NapakaTtw lMivaka / Test results and derived data
are presented in the table below

Hpepop. Kata tnv diapkeia TnG 12mpou SoKINnG

Date During 12-h test

H-M-E H Hd tsn

D-M-Y MJ/m? M]/m? °C
20/4/2021 27.60 11.64 20.00
21/4/2021 26.88 8.07 20.55
22/4/2021 26.13 7.1 22.83

2.2.1 OeplUOKPAOCIAKI) KATAVOMIN anoudoTeuonc / Draw off temperature profile

— HHEPOUNVIA / DALE: wvineitiii i 22/4/2021

— Mapoxn anopACTEUCNG / Draw-off FIOWFate: ......vuueieiiiieieeieeieiaeiaeneeeanss 555 I/h

— Hpepnola nAiakn akTivoBoAia oTo eninedo Tou GUAAEKTN / Daily irradiation on
plane of Collector (H): ..uiuiiiii i e e e eneaaas 26.1 MJ/m?

— Méon Bepuokpacia nepiBaAlovToc / Ambient air temperature, ( ta(day)):.20.0 °C

— MeyioTn Bepuokpacia anoudoTeuong / Maximum draw off temperature ... 111.1 °C

— Oegpuokpaaia kKpuou vepoU / Cold water supply temperature, (tmain): ...... 20.5 °C

— Hpepnola anoAaBn / System output

EAKO8.1-2 /5.9
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ZxnMa 1 / Figure 1: Katavoun anopAaoTeuonG / Draw-off profile

2.2.2 AnoteAéopara OoKIUNG Kal naparnpnoeis / Test results and remarks

Agv undapyouv NapaTtnpnosic. Asv napatnpnbnkav acToxiec.
No remarks. No failures were observed.
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2.3 AOKIJR avToXnG oTnV nieon / pressure resistance (EN 12976-2:2019 §5.3)

H dokiun dievepynBnke o€ eEWTEPIKO XWPO / The test was performed outdoors

2.3.1 MpwTtevov kUkAwua / Primary circuit

O AvoixToU KUKAWUAToG / Open circuit
X KAegioToU kukAwpaTog / Closed circuit

— HUEPOUNVIA / DAtE: 1uvieiriiti ittt et ra e e e raenaenens 26/5/2021
— OvopaoTIKA nieon AEITOUPYIAG / Operating preSsure: .....u.vieveeeeieieinenenennansn 2 bar
— THEDON DOKIUNG / TESEING PrESSUIE: vvuieisisee et sieneitaeae et e eeaeaaaaeaeaaaaenes 3 bar
— AIGPKEIA QOKIUNG / TESEING PEIIOA: «vuv et iseis ettt etenseieeerersensenernenseneens 15 min

2.3.2 A&guTepelov KUKAwpa / Secondary circuit

— HUEPOUNVIA / DAtE: vttt ettt i ert e ra e ee e aaeneenens 26/5/2021
— OvopaoTIKn nieon ASIToupyYiac / Nominal pressure: ........c.ooueeeevievienennnnn. 10 bar
— TTiEON QOKIMNG / TESEEA PrESSUIE: «vvuseneeeesseaeseeeesenesieeeraersenernernenseneenes 15bar
— AIGPKEIA QOKIUNG / TESEING PEFIOA: «.vveeieieieiteiei et ieee e aaaeaeeans 15 min

2.3.3 AnoreAéouara dokiung kai naparnpnoeis / Test results and remarks

Agv undpxouv napaTnpnoeic. Aev napatnpnénkav acToXiec.
No remarks. No failures were observed.

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

§5.4)

Ynapxel npoBAewn yia avenioTpoPn BAABIOA? ..veiiiiiiiiie i i reraeneeneenens Nai
Flow protection valve present? . ....u.iiiiii i i ssiaiias s asssansansanans TRUE
MapaTtnpnoeig / Remarks: ......... ZTnv €i0odo0 TOU KpUOU VEPOU TNnG OEEAMEVNG

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

HUEPOUNVIA EAEYXOU / Date Of iNSPECEION: . vuiueiie i e iiseirerieeiserieennenns 14/6/2021
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2.5 [MpooTacia and Kepauvika paivoleva / Lightning protection (EN 12976-

2:2019 §5.6)

Ynapxel ONAwon ToUu KATaokeudoTn OTI To oUOTNKA OUMPMOPQPWVETAlI MHE TIG
anaitAoeIg Tou NPOTUNOU EN 62305-3 ...iuiiriieiiiiii it renteneeeeneraeneeernenes Nai
Manufacturer declaration that he system conform to EN 62305-3 .........cccvvvviiivinnnn, TRUE
Mapatnpnosic / Remarks: ...... YNAapxel OXETIKN avapopa oTo TEXVIKO €yXEIPidIO TOU

kataokeuaoTn / There is a relative reference in the technical manual

HuEpOUNVIa EAEYXOU / Date Of iNSPECLION: .. .vueiueiseieeieeieieieeieeeenenaenans 14/6/2021

2.6 MpooTateuTikOG eEO0NAIOCHOG / Safety equipment (EN 12976-2:2019 §5.7)

AnoTteAéopara / Results: ...... SUNQWVa JE TIG analThoeig Tou npoTunou / Fulfill the
requirements of the Standard

MNapatnpnoeic / Remarks: ....... O1 BaABidec aogaleiac e€ival CUPQWVEC ME TO
MpoTuno EN 1489. O KaTaokeuaaoTnG £xel Napadwaoel Ta KaTaAAnAa £yypaga yia va
anodei&el TNV ocuppop@won. / 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 iNSPECEION: . .vuiveiie i eerireinerieeiserieennenns 14/6/2021

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

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

MNapatnpnoeic / Remarks: ....... YnAapxel oXeTIKN onuavon oto cuoTnua. / Labels on
the system.
HuepoUNVia EAEYXOU / Date Of iNSPECION: .. ....uiue i eies i iieieie et eieinenaanens 28/6/2021

2.8 MpooTacia nAekTpik®wV e&apTnuarwv / Electrical safety (EN 12976-2:2019
§5.12)

AnoTteAéopara / Results: ...... SUPQWVa JE TIG analThoEeIg Tou npoTunou / Fulfill the
requirements of the Standard

Mapatnpnoeic / Remarks: ......... O KATAoKeEUAoTNG €XEl NApadwaoel TO NICTOMOINTIKO
onuavong CE / The manufacturer has delivered the CE marking certificate

HuepopnVvia EAEYXOU / Date of iNSPECHION: .. .v.uieireisiiieieieeieeieinenaanens 14/6/2021
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EPFAZTHPIO AOKIMQN HAIAKQN & AAAQN ENEPTEIAKQN XYZTHMATQN / EKE®E YAHMOKPITOX"
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR YDEMOKRITOS”

KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6121DE1 EAOT EN 12976-2:2019

2.9 AoOKIHRN an6doong cuoTAHAToG / System performance test (EN 12976-2:2019
§5.9)

H OJokiun anddoong Olevepyndnke OTO OUOTNHA, MEAOC TNG OIKOYEVEIAG, ME KWOIKO
gpyaocTtnpiou 6124.

The test was performed on a solar system, member of the same family, with laboratory
code 6124
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EPFAZTHPIO AOKIMQN HAIAKQN & AAAQN ENEPIEIAKQN XYZTHMATQN / EKE®E YAHMOKPITOX"
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR YDEMOKRITOS”

KQAIKOZ EKOEXHZ AOKIMHZ / TEST REPORT CODE : 6121DE1 EAOT EN 12976-2:2019

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€ KekKAINEVO €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)

Oepuokpacia 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 nepiBadAAovToC 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 BEPHIKWV ANWAEIDV JEEAHUEVNG
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 KWETA anod auTod / 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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