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EKOEZH AOKIMQON

NMPOZAIOPIZMOZ ©GEPMIKHZ ANOAOZHX HAIAKQN
2YANNEKTQN ME YIT'PO KAI AIAGANEX KAAYMMA

ZYMOPQONA ME TA NMPOTYTIA EN 12975-2* / ISO 9806-1**

TEST REPORT

DETERMINATION OF THERMAL PERFORMANCE
OF GLAZED LIQUID HEATING SOLAR COLLECTORS

ACCORDING TO STANDARDS EN 12975-2* / ISO 9806-1**

* EN 12975-2:

“Thermal solar systems and components - Solar

Collectors - Part 2: Test methods”.

**ISO 9806-1: “Test methods for solar collectors - Part 1: Thermal
performance of glazed liquid heating collectors including pressure

drop”.
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ZHMEIQZEIZ:

1) Ta amoreAéouara a@opolv uovo TouS OCUAAEKTES
OTOUS OTTOIOUS TTPayuaToTToINOnKav QOKIUES Kal Ol
OTTOi0I TTPOCKOUIOTNKAV ATTO TOV TTEAGTN.

2) H mapouoa ékBson Oev mpétrel va avarrapayBesi mapd
HOvo 010 OUVOAS TS XWPIS TRV yparTh €ykpion Tou
Epyaortnpiou.

3) O perpnrikés e€omAioucs kaAdmrel 11§  QvAYKES
akpifeiag Twv mporumrwy. Aegv didovrar aBefaidotnTeg
ora ammoreAéouara.

EAKO06.1-2/4.0

NOTES:

1) The results are related only with the collectors on
which tests were performed and which were
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.
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EPTAXTHPIO AOKIMON HAIAKON & AAAQN ENEPTEIAKQN XYXTHMATQN / EKEQE "AHMOKPITOY”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR “DEMOKRITOS”

APIOMOX MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / ISO 9806-1

EKOEZH AOKIMQN / TEST REPORT

MeAdtng: HAIOTEXNOGEPMIKH O.E Customer: ILIOTEHNOTHERMIKI C.O
Mapauubid Paramithia
46200 Oc¢ompwria 46200 Thesprotia

TnA.: 2666024046 Tel.: 2666024046

Fax: - Fax: -

Huepopunvia mapaAaBng cuAAékTn (kaAn katdoTaon) / Receipt date of collector (in good condition): 29/07/2008

A.1 MEPITPA®H HAIAKOY 2YAAEKTH / SOLAR COLLECTOR DESCRIPTION

A.1.1 Baoikd ZToixeia / Basic data

SO Vo100l 1o (o o2 <V o (o1 { o AP HAIOTEXNOG®GEPMIKH O.E
Name of Manufacturer: ............ccccoovveeeeeeeeieiiieeeeeeeeeeeeeee ILIOTEHNOTHERMIKI C.O
(e ToTo {1qu o] [0 11700 SDV7,Y, ¥ o o A MAGICSUN EKA2
Collector model -
- KWOIKOG GUAAEKTN(UIV) OOKIMAG: ettt sneneennes 4047

Collector (s) code :

A.1.2. TulAAéktng / Collector

- Tutrog: / Type :
Emitredog / Flat plate
O >wAnRvwyv kevou / Evacuated tube

- EMBadSV OAIKAG ETTIQPAVEIAG / GrOSS @IEQA: ....vvveeeeeeeeiiieiiiieeeeae e e eeeieeeee e e e e e e 2.02m?
- EpBadOV empAveIag TTAPABUPOU / APErtUre Area:...........ueeeeeueeeueeeeeeneenennnennnnnnnnnnnnns 1.81 m?
- APIBPOG KAOAUPPATWV™ / NUMDEI OF COVEIS™ :....uvviiiiiiiiiiieiiiieiiieeeeieeeeeeeeeeeeeesesseseeanssssnnsnnnnnes 1
= YNIKA KOAUMGITUIV™: Loeeiiiiiieieeeeeeeeeeteeeeeeeeeeeseeseesesssssesessssssssssssssnssnnsnsnsnnnnnns MPICHOTIKO YUaAi
COVEI MALEIIAIS™: ...ttt prismatic glass
= TTAXOG KOAUMGITUIV 2 ettt ettt s s sssssssssssssssnnnnnnnnnnnnns 4 mm
Cover thickness™:
(*) ZToixeia TToU dnAwvovTal AaTTd TOV TTEAATN (™) Aev 666nkav oToixeia atod TeAATN
Specifications supplied by customer No data were provided by the customer
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A14
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EPTAXTHPIO AOKIMON HAIAKON & AAAQN ENEPTEIAKQN XYXTHMATQN / EKEQE "AHMOKPITOY”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR “DEMOKRITOS”

APIOMOZ MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / 1ISO 9806-1
- ApIBPOG cwAnRvwy 1 kavaAiwv* / Number of tubes or channels®: .............cccccveveevevennnnns 10
- AIGUETPOG CWANRVWYV (ECWTEPIKA) 1 SINOTATEIG KAVOAIUIV™: ..evvveeeieveveeenennneeeeeeennnnnnnnes 10 mm

Tube diameter (inside) or channel dimensions*:

- ATTooTaon owARvwy ) Kavahiwv* / Tube or channel pitCh*: ...............euveeeveieveieieennnnns 9.7cm

Méoo Metagopdg OeppéTnrag”® / Heat Transfer Medium*

- Tutmog: / Type : Nepd / Water Aadi/ 0il d AAAo / OtherOd
- [DIOTNTEG (TTPOOOETA K.ToAL ) ceeeitiiieee e e ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e eannes -
Specifications (AAAIIVES €IC.) & .....oiueeeeeeeee et S

AtroppoonTtrg / Absorber

= YNIKO oo OWARVEG XOAKOU — povokoéuato @UAAo Al rayxoug 0.4 mm
Material™: .........cccccoeviiiiiieeee, copper tubes —one piece Al sheet 0.4 mm thickness
- TPOTTOG ETTECEPYATIOG TNG ETTIPAVEING™: ..uvvvrieiirerireineeeneeeeneeeneenneeeeeeeennennnees EmAekTIKA Bagn
SUrface treatment™: ............oocuiiii i Selective coating
= TUTTOG KOTOOKEUIG . o eettteeeteeeeeeeeeeeeeeeaeeeeeesesessessessssssssssssssssssssssssssssssssssnsssssnnsnnsnnnnnnnns WHEYa
CONSHIUCHION BYPE ™! ...ttt e e e omega
- BAPOG UYPOU™ / FIUIQ CONENE . ... annennnnes 1.920 kg
S EHBOBOV [ ATBE ittt 1.90 m?

Oepuik Movwon kai MAaiolo / Thermal Insulation and Casing

- MAX0G BEPUIKAG HOVWIONG™: wevvvveveireeieeeeeeeeeneneeeeeenennnnenns 40 mm (1TAGTn) / 30 mm (TTAEUpIKd)
Thermal insulation thiCKN€SS™: ............oueeeeeeeeeeeeeeeiiieieeiiiiiiinanas 40mm (back) / 30 mm (side)
= YNIKO HOVWONG, TTIAGTN i oeeeeieiiiieieeeeeeeteeeeeeeeeeessnseessssssssssssssssnssnssssssnsnnnnnnsnnnnes uaAoBaupBakag
INSUIAtion MAtErial, DACK™ :......oeueeeeeeee e e glasswool
= YANIKO HOVWONG, TIAEUPIKG™ . o.eeeeeieeeeeeeeeeeeeesenensnaeseensssssssnnsnsssnssnnsssssnsnnnsnnnnnnnes uaAoBaupBakag
INSulation Material, SIAES™: .........oeee i e glasswool
= YNIKO TTAQUCTOU, TTAEUPIKA ™ .oeeeeieeeeeeieeeeeeeeeeeeeeeennnssnssssnsssssssssssssnnsnnnnnnnnnnnns 1.2 mm AAoupivio
Casing material, SIdes™ ©.....ccoeeeiieieeeeee e 1.2mm aluminum
(*) ZToixeia TTOU dnAwvovTal AaTTd TOV TTEAATN (™) Aev 666nkav oToixeia Ao TeAATN
Specifications supplied by customer No data were provided by the customer
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A.1.6

A7

EPTAXTHPIO AOKIMON HAIAKON & AAAQN ENEPTEIAKQN XYXTHMATQN / EKEQE "AHMOKPITOY”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR “DEMOKRITOS”

APIOMOZ MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / 1ISO 9806-1
S N1 (e T 1 7,Yo{[o 1 [ TU AN 1 /1o 4 1 o APPSR 0.5 mm Aapapiva yoABaviZé
Casing material, back™. ..........cccueeeeiiiiiiiiiiiee e 0.5 mm galvanized steel sheet
- ONIKO Bapog OUAAEKTN Xwpig uypd / Total mass of collector without fluid*:............. 38.1 kg
- ONIKEG DIOOTACEIG / GrOSS AIMENSIONS: .....cevveeeeiiiiiiieeea e (2008 x 1010 x 79) mm
- AlaoTao€Ig TTapaBupou / Aperture dimensions:............uuueeeeeeeeeeeeeeeeeennnenn. (1.934 x 937) mm
- ZTEYOVOTTOINTIKA UAIKG™: L.euueiiiiiiiiinieieeneeeneenneneneenennnnnnnnes EAaoTikA Tavia EPDM kai ZIAikévn
Sealing material™:..............cccoei oo EPDM rubber strip and silicone

Meplopiopoi* / Liminations*®

- Méyiotn Bepuokpaacia Asitoupyiag / Maximum temperature of operation: ................ 150 °C

- MéyioTtn tieon Aeimoupyiag / Maximum operating PreSSUre: .............eueveeeeeeeeeveeennnnnns 11 bar

Zyxnuatikn MapdoTaon Tou ZuAAékTn** / Schematic Diagram of the Collector™

(*) ZToixeia TToU dnAwvovTal AaTTd ToV TTEAATN (™) Aev 666nkav oToixeia atmod TeAATN
Specifications supplied by customer No data were provided by the customer
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APIOMOX MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / ISO 9806-1

A.1.8 Owrtoypagia ZuAAékTn / Photo of the Collector

(*) ZToIxeia TTOU BnAWvovTal aTTé TOV TTEAATN (**) Aev d66nkav oToixeia aTrd TEAATN
Specifications supplied by customer No data were provided by the customer
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EPTAXTHPIO AOKIMON HAIAKON & AAAQN ENEPTEIAKQN XYXTHMATQN / EKEQE "AHMOKPITOY”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR “DEMOKRITOS”

APIOMOX MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / ISO 9806-1

A4 TMTQxHNIEZHZ / PRESSURE DROP

YYPO / FIUIA & e ennnnne Nepd / Water

Oeppokpacia UypoU / Fluid TemMPErature : ................uuuueuuueuuuueeeeeeeneeennnennennnnennnnes 20°C

300

250
200 +

150 +

100 /
50 ///
0 i
0.00 0.01 0.02 0.03 0.04 0.05 0.06 o0.07

Mapoxn pagag [kg/s]
Mass flowrate

Mrwon mieong [Pa]
Pressure drop
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EPTAXTHPIO AOKIMON HAIAKON & AAAQN ENEPTEIAKQN XYXTHMATQN / EKEQE "AHMOKPITOY”
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APIOMOX MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / ISO 9806-1

A.5 ZTAOGEPA XPONOY / TIME CONSTANT

Te = ceeeeerieeeeeeieeeeens 58.90 s

Xpévog / Time, [s]
0 50 100 150 200
10 : : : :
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APIOMOX MHTPQOY / REFERENCE : 4047 DE1 EN 12975-2 / ISO 9806-1

A7 ZYNTEAEZTHZ TONIAZ MPOZMNTQXHY / INCIDENCE ANGLE MODIFIER

Mwvia 0° 30° 45° 50° 60°
Angle
Kg 1.00 1.00 0.95 0.92 0.82

1.1

T Il 1 ‘.\.\-\
0.9

0.8

0.7

Incidence angle modifier

0.6 +

2UVTEAEOTNG YUWVIOG TTIPOCTITUM

0.5 +

0.4

0 10 20 30 40 50 60 70
Mwvia MpdoTTTuong (Uoipeg)
Angle of incidence (degrees)
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