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SHMEIQSEIS:

1. Ta anoTteAéopata agopolv HOVO TOo OUCTNHA OTO onoio npayuaTtonoimnénkav OOKIYEG Kal To onoio
NPOOCKOWIOTNKE ano Tov NeAdTn

2. H napouca £kBeon dev pnopei va avanapaxBei, Xwpig TNV ypantn €ykpion Tou EpyacTtnpiou, napd povo aTo

oUVOAO TNG.
3. O peTpnTIKOG €EONAIOCUOGC KAAUMTEI TIG avAyKeG akpifeiag Twv npoTunwv. Aesv didovral aBeBaldtTnTeg ora
anoTeAéopaTa
NOTES:
1. The results are related only with the system on which tests were performed and which was delivered by the
customer.

2. This report can be reproduced, without the writen permission of the Laboratory, only in full.
3. Measurement equipment conforms with the accuracy/precision requirements of the standards. Uncertainty of
results is not provided

MAPATHPHZEIZ KAI XOAIA / COMMENTS
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KQAIKOX EKOEXHXZ AOKIMHZ / TEST REPORT CODE: 6046DE1 EAOT EN 12976-2:2006

EKOEZH AOKIMQN / TEST REPORT

MNeAdTng: ABavaoiddng XapaAaunog Customer: Athanasiadis Haralabos
. Katoavdpn 78 78 G. Katsandri
13678 Axapavai 13678 Aharnai

TnA.: 210 2443790 Tel.: 210 2443790

Fax: 210 2477142 Fax: 210 2477142

Huepounvia napaAaBng cuoThpaTog (o€ KAaAR kaTtaoTaon)/Receipt date of system (in good
conditions): 18/10/2011

H eykaTtdoTaon Tou ouoTHPATOC OTOV €EOMAICHO OOKIHWV EYIVE ANO NPOCWNIKO TOU
neAATn / Customer’s personnel installed the system on testing facilities.

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

s I A @ 1V70 Yo J "o e [0 7< 10 o [0 2 o 1 ABavaoiadng XapaAaunog

Name of ManUIACEUIEr & ..o aaens Athanasiadis Haralabos
1.2 >T0IXEIO ZUCTAPATOG / System Model: .....uvvvuiriiiiinennininnnnn, A.S.T COMPACT 150 G
1.3 ApiBuoC unTpwou cUoTANATOG (WV) / System(s) Laboratory code: .........c.cuurnn. 6046

1.4 Méon nuepnola anopacTeuopevn noodTnTa {eoToU vepou (oToug 450C oUPPwva
ME TO oxedlaoud TOU CUCTANATOG) / Daily average hot water quantity drawn off (on 45
oC according to the design Of tNE SYSEEIM) vuvviiiureeiriieeestiiiseesreiiteersaiareerrinnnees kX

1.5 TuUnog ZuoTtApaTog / System Classification

©epHoOIPWVIKO / Thermosiphon

E€avaykaopévng kukAogopiag / Forced

AvolixToU KUKAWMATOG / Direct

KAgloToU KUKAWWATOG / Indirect

AvoixTd aTo nepiBaiiov / Open

Me e€aepioTikn di1aTa&n / Vented

EvTeAwg KAEI0TO / Closed

JUVEXWG YENATO / Filled

Me evdiaueon anobnkeuon / Drainback

Me anoxeteuon / Draindown

ZexwploTn de€apevr / Remote storage

SUAAEKTNG-Oe€apevn oTnyv idia Baon / Closed-coupled collector storage
OAokAnpwuévo / Integral collector storage

VAV A N0 ) 01 51T o PP Heat pipe

XOOOOOOoooooooao

(*) =ToIX€ia Nou dnAwvovTal ano Tov NeAdTn (**) Aev d0Onkav aToixeia and neAdaTn
Specifications supplied by customer No data provided by the customer
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1.6

Yypd MeTapopdac OepudTnTac / Heat Transfer Fluid

Il Nepd / Water O Nepo kal YAUKOAN / Water and glycol
O Aadi / oil O ®peov / Freon
O Agpac / Air X AANO / Other

Mpodiaypagpec uypoU / Fluid Specifications™*: ..... AIBUAIKN aAkoOAN / Ethylic alcohol

—  ZUYKEVTPWON YAUKOANG / Water-glycol mixture, concentration of glycol: .............. =¥ %

— EvaAAakTikG anodekToi OEpUOPETAPOPEIC / Alternative fIUidS: ...ovvvvieieiiiiernennnnss -kx

— BAPOG UYPOU / Total fluid CONMENE: ... uueiiieseieeieieeieneeeneeiereeneraeneneenenans 0.70 kg*

— Mé&yioTtn niegn A&IToupyiag KAEIOTOU KUKAWHATOG / Max operating pressure: ...... kX
1.7 AvTIQUKTIKN NpooTaaia / Antifreeze protection

X Nai/ Yes ] 'Oxi1/ No
— Mé£Bodog avTIWUKTIKNG npooTaaiag (BAEne kal §2) / Method of antifreeze protection (see
3 I AIBUAIKN aAKOOAN / Ethylic alcohol

1.8 >uAAekTeg / Collector system

1.9

— ApIBuOC ZuAAekTwV Movadacg / Number of collectors in the system:: .....cvvvvevuennnn. 1

— ZUVOAIKN €NIpAveIa CUANEKTWY / Total collector gross area: ........cuvuenn.n. 2.33m?

>x€01a0HOG CUAAEKTN / Collector design

— TUnog SUAAEKTN / Collector type:

K Eninedog / Flat plate
O ZZwARvVwv KevoU / Evacuated tube
O AAAoG / Other: ..............

— JUVOAIKO UBadov CUAAEKTN 1 GIOSS @I€A% vuvvivissenisnesisseisieneeesisseenens 2.33 m?
— EMRABOV NAPABUPOU GUANEKT | ADEITUIE GrEE+ wenessrsesssssnsssssereeeeeeeenes 2.15m

— EpBadov anoppo@nTh GUAAEKTN / Absorber area*: ......cucveviiuiieienenannns 2.12 m?
— APIOPOC KAAUHPHATWY / NUMBEr OF COVEIS . uiuiiiititiiiiiiiiiietataeieieneeaeteeeneenes 1
— YAIKG KQAUPNATWV / Cover materials*:............. Tlau aopaleiac / Security glass
— TAX0G KAAUPUATWY / Cover thicknesS™ ... .iiiiiei i 4 mm
- YAkO povwong / Insulation material*: AIOYKWUEVN MOAUCTEpPiVN &

YaloBapBakag paupog (nAatn) - EPDM Adotixo (nAaupikd) / Expanded
Polystyrene & Black Glasswool (back) — EPDM rubber (side)

(*) =ToIX€ia Nou dnAwvovTal ano Tov NeAdTn (**) Aev d0Onkav aToixeia and neAdaTn

Specifications supplied by customer No data provided by the customer
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KQAIKOX EKOESHE AOKIMHE / TEST REPORT CODE: 6046DE1 EAOT EN 12976-2:2006
— Maxog povwaong / Insulation thickness™® & .......ccvevievevnennnn. 60 mm (nAaTn / back)
- YAIKO nAaioiou / Casing material*: Mpo®iA aAoupiviou (NAEUPEG) -
Aapapiva yaABavile (nAatn) / Aluminium profile (sides) - galvanized sheet (back)
— OAIkO BapoG CUAAEKTN XwPIiG uypo / Weight of collector without fluid*: ....... 87 Kg
— OAIKEG OIAOTACTEIG / Gross diMmenSioNS: «.uuu.eeeeeisieineeieienennanannns (1979x1179)mm

1.10AnoppopnTNnG / Absorber

FrewpeTpia udpookeAeToU / Fluid grid geometry *: ............ TUnou apnac /Grid type

Tunog anoppo®nTn / Type of absorber *:  ZWANVEG & HOVOKOWHATO (QPUAAO
anoppo®nTh / Tubes & one piece absorber sheet

TUNOG KAaTaoKeuNnG / Type of construction *: ZuykOAANoN We laser / Laser welded
YAIKO anoppo®nTn / Absorber material *: .......... SwAnNveg XxaAkoU / copper tubes

Tponoc ene€epyaciac anoppoPnTIKNG EMPAVEIAS / Surface treatment™:
............................................................................. EmAekTIkr / Selective

ApIBUOG cwANVWV N "kavaAiwv" / Number of tubes or channels: ..................... 10

AIQUETPOG CWANVWY (E0WTEPIKN) N dlacTacelg kavaAiwv/ Tube diameter (inside)
or channel dimensSiONS™ & .. ... i it e aanes 7 mm

AnodoTtaon PETAEU cwAnvwyv N "kavaAiwv"/ Distance between tubes or channels *:
.................................................................................................. 110 mm

1.11Ae€apevn / Storage tank

KaTtaokeuaoTng / Manufacturer*: (A.S.T SOLAR INDUSTRY) AGANAZIAAHZ

XAPANAMIMNOZ / ATHANASIADIS HARALAMBOS

TUNOG / Model i ..t A.S.T SOLAR INDUSTRY
"OVYKOG / VOIUME: ..ttt it ettt et et e e ea e sana e aaneaas 134 |
EEwTepikn d1apeTpog OeEANEVNC / Outside tank diameter®: ...........cccevuvnenn. 46 cm
MnKoG deEANEVNG EEWTEPIKA / Outside tank length®: ......ccvvvieiiiiiiiiiennnnnns 0.91 m
MeEyloTn nieon AEIToupyiacg / Max operating pressure™® & .......ccovveveieennnnns. 10 bar

YAIKO povwonc / Insulating material®*: TloAuoupebavn - uahoBaupakac /

Polyurethane - glasswool

MAX0C HOVWONG / Insulation thiCkNess™ i .....vuuieiii i eieie i eenereneeneens 50 mm

IoxUG eedpIknG NNynG evepyelag (av unapxel): 4 kW HAekTpiki avTioTaon
/Electric resistance

(*) =ToIX€ia Nou dnAwvovTal ano Tov NeAdTn (**) Aev d0Bnkav oToixeia anod neAdTn

Specifications supplied by customer No data provided by the customer
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— TUnog evaAAaKTn / Heat exchanger type*:

O Mavduag / Mantle

X  EuBuypappou cwAnva / Straight pipe

O Me owAnva eAikoeldn / Spiral pipe

I VAV Vo Lol A0 o 1= PP

1.12AvTAia / Pump*

— KATAOKEUAGTIHG / MaANUFACEUIEI: ...t e e et e ettt e e et ea e te e e neneans -kx
L 0] (o Yol A 1 1o e =Y -kx
— ZTPOWEG [/ SPEEA: vttt - ** r/min
R o ) (ULl A = T e - Rk

1.13PubuioTtng / Controller*

— KATAOKEUAOTNG / MaNUIACEUIEE & vuvene et eseassnesessenesnsnssnenasnerasnenssnenssnenaenens -kx

1.14>wAnveg ouvdeong HeTa&U oUAAeKTN kal deEapevng / Connecting piping between the
collector(s) and the tank*

— DIQUETPOG / DIGMELEI: «ouenee ittt ittt ettt e e e e e eaeans 10 mm
— MIAKOG / LENGER: ettt 1.25m
— YAIKO HOVWONG / INSUIAtioN MAtErIal: .uuiuiuiuiiieisitieieieieee e ateeienene et aeeenenenes -
— T1AX0G HOVWONG / INSUIAtioN tRICKNESS: «u.vivie ettt i ettt ae et neees -

1.153x0AIa oTo oxedlaono Tou cuoTApaTog / Comments on the system design

(*) ZToixeia nou dnAwvovTal and Tov NeAATn (**) Aev d66nkav gToixeia ano neAaTn
Specifications supplied by customer No data provided by the customer

EAKO08.1-2 /5.3 >eAida / Page 6 and / from 12



EPFAZTHPIO AOKIMQN HAIAKQN & AAAQN ENEPFEIAKQN ZYZTHMATQN / EKE®E YAHMOKPITOZ"
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR "DEMOKRITOS"”

KQAIKOX EKOEXHXZ AOKIMHZ / TEST REPORT CODE: 6046DE1 EAOT EN 12976-2:2006

1.163>xnuaTiko didypaupa Tou cuoTAHATOC / Schematic diagram of the system

Aev d60nkav oToixeia anod neAatn / No data provided by the customer

1.17 Aedopéva ouoTAPATOC / System data:
— KAion ZUAAEKTN / Collector tilt angle: .....ouvvevieieienernenennens. 45 poipec / degrees
— Mapoxn oTo KUKAWHA GUAAEKTN/ Flowrate in collector I00p* i.....civveviiiiiiinnnnennnn.

— PUBHION BEPUOOTATN / Controller SEttiNG™ i ... .uuuie i iiiieieiene e ieneneeaaans 55 °C

1.18dwToypagia Tou cUCTNPATOG / Photograph of the system

(*) ZToixeia nou dnAwvovTtal and Tov NeAATn (**) Aev d0Bnkav oToixeia ano NeAdaTn
Specifications supplied by customer No data provided by the customer
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2 AOKIMEZ TOY ZYZTHMATOZ KAI AMNOTEAEZMATA / TESTING OF THE SYSTEM
AND RESULTS

2.1 MpooTacia and Nnayero / Freeze resistance (EN 12976-2:2006 §5.1)

— Tunocg npooTaciac / Type of antifreeze protection : AIBUAIKI) AAKOOAN OTO KAE€IOTO
KUKAWWPA TOU OUAAEKTN / Ethanol in the collectors closed circuit

— Npodiaypa®eg uypou / Specification of antifreeze fluid: AVTIWUKTIKN NPOOTACIA WG
-60 °C / Freeze resistance up to -60 oC

- AnoteAéopaTa / Results: TUP@WVA WE TIC ANAITACEIC TOU NpOTUNouU / Fulfill the
requirements of the Standard

- Napatnpnoeig / Remarks: O KATAOKEUAOTNG €xel Owaoel 0dnyieG OXETIKA HWE TO
UYypPO METAPOPAG BepPOTNTAG KAl TIG PUOIKEG 1010TNTEG TOU / The manufacturer has
given indications about the heat transfer fluid and the relative physical properties

—  HpepouNVia AOKIHNG / DAte Of tESE: vuuuuieiiieiieieiieieiieneeienaanenaenes 18/06/2012

2.2 MpooTacia vepoU ano snipoAuvon / Water contamination (EN 12976-2:2006
§5.4)

- AnoteAéopaTa / Results: ZUP@WVA WE TIC ANAITACEIG TOU NpoTUNou / Fulfill the
requirements of the Standard

- Mapatnpnoeig / Remarks: ZTnv €icod0 Tou KpuUou vepou TNnG OeEapeving
npoBAeneTal aveniotpo@n BaABida / One way valve is used in the storage tank inlet

-~ Hpepounvia Aokiung / Date of test: 18/06/2012

2.3 MpooTacia and Kepauvika paivopeva / Lightning protection (EN 12976-
2:2006 §5.5)

— AnoteAéopaTa / Results: ZUPP®VA PE TIC AnalTnoeic Tou npoTtunou / Fulfill the
requirements of the Standard

— NapaTtnpnosic / Remarks: YNApPXEl OXETIKN ava@opd OTO TEXVIKO €YXEIPIOIO TOU
KATAOoKeUaoTn / There is a relative reference in the technical manual

—  HPEePOUNVIA AOKIHUAG / DAte OFf tESE: vuuuuiiieiieieeieeaieeeeieeaeieraeneeneneenens 18/06/2012
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2.4 MpooTaTeuTIKOG EEONAICHOG / Safety equipment (EN 12976-2:2006 §5.6)

— AnoTeAéopaTta / Results: TUP@P®WVA WE TIC ANAITACEIC TOU NPOTUNOoU / Fulfill the
requirements of the Standard

— NapaTtnpnoseic / Remarks: YNAPXOUV OXETIKEC AVAQPOPEC OTO TEXVIKO £yXeIpidlo
TOU KATAOKEUAOTH / There are relative references about the safety equipment in the
technical manual

—  HPEPOUNVIA AOKIHUNAG / DAte Of tESEt: 1uuisiuiisieiseiiireieiseieiseieraeneerenernens 18/06/2012

2.5 ZTtoixeia Ttautonoinong / Labelling (EN 12976-2:2006 §5.7)

- AnoteAéopaTa / Results: TUP@PWVA WE TIC ANAITACEIC TOU NpOTUNouU / Fulfill the
requirements of the Standard

— NapaTtnpnosig / Remarks: YNNPXE ETIKETA PE TA XAPAKTNPIOTIKA TOU oUCTAKATOC /
There was label with the characteristics of the system

—  HPEPOUNVIA AOKIHUNAG / DAte Of tESE: .uuuiiieiieieeieiei it eaeie e aeeneneeans 18/06/2012

2.6 MpooTacia ano avaoTpo®Pn pong / Reverse flow protection (EN 12976-
2:2006 §5.10)

- AnoteAéopaTta / Results: Aev dianioTwbnke epgaveg npoBAnpa / No evident
problem were observed

— NapaTtnpnoelg / Remarks: Agev A\auBavel xwpa avaocTpo@n por UnapxXouVv OXETIKEG
ava@opEG OTO TEXVIKO €yXEIPidIO TOU KATAOKEUAoTn / There is not reverse flow,
there are relative references in the technical manual.

—  HPEePOUNVIA AOKIHUNAG / DAte Of tESE: .uuuu i et e e et et eaeieeaeneeneneenns 18/06/2012

2.7 MNpooTacia NAeKTPIK®WOV eEapTnUATwWV / Electrical safety (EN 12976-2:2006
§5.11)

- AnoteAéopaTa / Results: ZUW@WVA WE TIC ANAITACEIG TOU NPOTUNouU / Fulfill the
requirements of the Standard

- Mapatnpnoeic / Remarks: YNAPXOUV OXETIKEG AVAPOPEC OTO TEXVIKO E€YXEIPidIO
TOU KATAOKEUAOTH / There are relative references about the safety equipment in the
technical manual

—  HPEPOUNVIA AOKIHUNAG / DAte Of tESEt: .uuisiiisiieiseieireieiseieeseierneneesenernens 18/06/2012
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2.8 AokKIJn npooTtaciag and unepOéppavon / Over temperature protection test
(EN 12976-2:2006 §5.2)

H dokiun dievepyndnke oTo cuoTnua Pe kwdiko EpyaoTnpiou 6048.

Test was performed on a solar system with Laboratory code 6048.

2.9 AOKIYMR avToXnG oTnVv nieon / pressure resistance (EN 12976-2:2006 §5.3)
H dokiur OlevepynOnKe 0 €EWTEPIKO XWPO / The test was performed outdoors
2.9.1 lMpwrtevov kukAwua / Primary circuit

O Asev €xel un METAAAIKG pEpn / O 'EXEl un METAAAIKG pEpn /
Non metallic parts are not present Non metallic parts are present

O AvoixToU KUKAWWPATOG / Open circuit
O KAeioToU kukAwpaTog / Closed circuit

[ TUEST o YoYU a1V o I A 0 T = PP

— OvopaoTIKA MiEGN AEITOUPYIAG / Operating PreSSUre: .uvuuueuuiiesesessrseneieienennns bar
— T1IEON QOKIUNG / TESEING PreSSUIE: wvvuereneeseerseeesenerseneetsnerseneenenerreneenenernens bar
— Ogpuokpacia peucToU KaTa Tnv doKIUN / Fluid temperature during testing: ........ °C
— AIGPKEIA DOKIPNG / TESEING PEIIOA: +vuveeeireeiteie ettt iseaeetenerseaeenenerneneenenens - min

2.9.2 Acsurepeuov KUkAwpa / Secondary circuit

O Aev €xel Un JETAAANIKA peEpn / O 'Exel un METAAAIKG pepn /

Non metallic parts are not present Non metallic parts are present
— HUEPOUNVIA / DAt vt 18/10/2011
— OvopaoTIkA nieon AEITOUpYIag / Nominal pressure: .......cioueveeieeieeenenens. 10 bar
— TTiEON QOKIUNG / TESEEA PreSSUIE: «.vuuneieisitieieaiee it et aeieaeaeeeeteeeneneaeaaaans 15 bar

Oepuokpaacia peuoToU KaTa TNV OOKIUN / Fluid temperature during testing:.. 16 °C

AIQPKEIQ OOKIMNG / TESEING PO «.uvuiiieisitiiieiie et aeees 15 min
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KQAIKOS EKOEZHS AOKIMHE / TEST REPORT CODE: 6046DE1 EAOT EN 12976-2:2006
2.9.3 AnoteAéouara dokiunG kai naparnpnoeic / Test results and remarks

Aev undpxouv napatnpnocic. Asv napartnpndnkav actoxieg / No remarks. No failures
were observed.

2.10AokIgn] andédoong ouoTAHATOoG / System performance test (EN 12976-
2:2006 §5.8)

H dokiun dievepynBnke o cuoTnua pe Kwdiko EpyaoTtnpiou 6047.

Test was performed on a system with Laboratory code 6047.
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3 ZYMBOAA / SYMBOLS

MocooTd KAAuWnG {NToUHEVNG EVEPYEIAG ano To NnAlakd cuoTnua

ool Solar fraction %

Huepnaoia nAiakn akTivoBoAia oto napabupo Tou CUAAEKTN X
H Daily solar irradiation (radiance exposure) in the collector aperture MJ/m

Huepnoia diaxuTtn nAlakn akTivoBoAia oTo napabupo Tou CUAAEKTN
Hq Daily diffuse solar irradiation (radiance exposure) in the collector MJ/m?
aperture

Me&on unviaia nAlakr akTivoBoAia g€ KekAIPEVO €Ninedo

Huie Monthly average daily solar radiation on a tilted plane MJ/m?

Q@EANIUN evEpyela nou AauBaveral ano 1o ouoTna

Q Useful energy extracted from the system MJ

ZnToUpEvVN evépyela ano To ouoTnua
Qq Heat demand MJ

Oepuokpaocia agpa nepIBAAAOVTOC

t Ambient or surrounding air temperature °C

Oepuokpaacia kpUuou vepoU dIKTUOU

tmain | Cold water supply temperature °C

Oepuokpacia agpa nepIBAAAOVTOC TO NAIKO HECNUEPI

. . . (0]
tsn Ambient or surrounding air temperature at solar noon C

TaxuTtnTa nepiBaAAovToc agpa

u Surrounding air speed m/s

OYKOG veEpOU anopdoTeuong
Vg Volume of water drawn-off

Oykog OeEapevnig
Vs Fluid capacity of the store

SUVTEAEOTNG BEPUIKWV anWAEI®V deEAPEVAG

Us Storage tank heat loss coefficient W/K

A&ikTEG / Subscripts

(av) Méon TIgR TNG napaueTpou / Average (mean) value of parameter
Mé&on TIPA TNG NAPAPETPOU TNV NEPiodo 6 WPEC NpIV TO NAIAKO PNECNMEPI £WC 6
(day) WPEeG NETG and auTo / Average (mean) value of parameter during the period 6 h
Y before solar noon to 6 h after solar noon
(max) MéyioTn TIMN TNG napapéTpou / Maximum value of parameter
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