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Epyaornpiou.

O perpnrik6s eéomAiouds  KaAomrel TIC  QVAYKES
akpifeiag Twv mporUmrwy. Agv didovral aBefaiotnTes

2)

3)

ora aroreAéouara.
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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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EKOEZH AOKIMQN / TEST REPORT

MeAdrng/Customer: Zhuhai Tianke Energy-Saving Equipment Manufacture Co. Ltd.
Yongli Industrial Zone, Lianzhou Town, Doumen District,
Zhuhai City, Guangdong, China

Tel.: 0086-756-5564350
Fax: 0086-756-5564352

Huepounvia mapaAafng cuAAékTn (koA katdoTaon) / Receipt date of collector (in good condition): 02/10/2008

A.1 NEPIFPA®H HAIAKOY ZYANEKTH / SOLAR COLLECTOR DESCRIPTION

A.1.1 Baoika Zroixeia / Basic data

- Ovopa KaTooKeUOoTA: .......... Zhuhai Tianke Energy-saving equipment manufactory Co.ltd
Name of ManuUIaCIUIer: .............coooee oot

- XOAPOAKTNPIOTIKA ZUAAEKTI ceeeiiiiiiieeeee e e e e e e e e e e e e e e e e e e e e e e e aeeeeeaennnsnnneeaaens TES - SC30
Collector model :
KWOIKAOG CUANEKTN(WIV) QOKIUIIG: weeeeeeeeeeeerineeeeeneeneeesnessnsessnnsnnssnsssnnsnsnsnnssnnnnnnnnnnnes 3046, 3047

Collector (s) code :

A.1.2. TulAAéktng / Collector

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

- EpBadEV OAIKAG ETTIQAVEIAG / GrOSS @IEQA: ....uvveeeeeeeeeeeaieiiieeeeeaee e e e e eeieaeeeeeaa e e e e 3.01 m?

- EuBadov emipaveiag TTapabupou / APErture area:..........ccoeuueecueeeeeeeeeeeeeeeeen 2.69 m?

- APIBPOG KAOAUPMATWYV™ / NUMDBEI Of COVEIS™ : ... 1

= YAIKGO KOAUPHOTUIV: Lttt e e et e e e e e e e e eeeeaeens Tempered glass
COVEI MALEIIAIS™: ...ttt e e e e e e et e e e e e e e e e s nstaeeeeeeeeeeeenannnnneees

0 (o T o 74T U U Lo 4 {0 Y A 4 mm
Cover thickness™*:

- ApIBPOG cwAnRvwy ) kavaAiwv* / Number of tubes or channels®: .............ccccceeeeeeennnnnnnes 14
(*) ZToixeia TTou dnAwvovtal atrd Tov TTEAATN (**) Aev 566nkav oToixeia atrd TTEAGTN

Specifications supplied by customer No data were provided by the customer
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APIOMO3Z MHTPQOY / REFERENCE : 3046 DQf1 EN 12975-2 / 1SO 9806-2
- AIGUETPOG CWANRVWYV (ECWTEPIKA) 1 SIOOTATEIG KAVOAUWIV™: c.eeiiiieiiiiiiiieiieeieeeeeeeeeeeeeeeens 9 mm

Tube diameter (inside) or channel dimensions*:

- ATTooTaon owARvwy ) Kavahiwv* / Tube or channel pitCh*: ..............ueevveeieeiiininnnnnnns 10 cm

A.1.3 Méoo Metagpopdg Oepuodtntag* / Heat Transfer Medium®

- Tutrog: / Type : Nepd / Water Aadi/ 0il d AAAo / OtherOd
- IDIOTNTEG (TTPOOOETA K.ToAL ) eeiiiiieteiie e ettt e e e et e e e e e e e e e e e e e e e e e e e e nnnnneeeeeeas -
Specifications (AAAIIVES €IC.) i .....ooieeeeeeeee et e e e e eaaaeeeaaans -

A.1.4 Amoppoentig / Absorber

S YNKO oo OWANVESG XaAKoU —TTTEPUYIA XOAKOU TTaxoug 0.15 mm
Material™: ..........cccccoeiiiii copper tubes — copper fins 0.15 mm thickness
- TPOTTOG £TTECEPYATIOG TNG ETTIPAVEING™: .ovvvvveverieniniiiiininnnnnnnnens ETMKAAUYN hJaupou Xpwuiou
SUrface treatment™: ... black chrome coating
L IV 1 (o Tl o § (o (010U ] o LR Yyiouyxvn ocuykOAAnon
CONSHIUCHION BYPE™: ... Ultrasonic welding
- BAPOG UYPOU™ / FIUIQ CONENE . ... e e e e e e e 3.15 kg
S EHBOBOV [ ATBE i 2.62 m°

A.1.5 Ogpuiki Mévwon kai MAaioio / Thermal Insulation and Casing

- MAX0G BEPUIKAG HOVWIOTNG™: weveeiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeneees 50 mm (1TAGTN), 20 mm (TTAEUPIKA)
Thermal insulation thiCKNESS™: .........cceveeeeeeeceieee e 50 mm (back), 20 mm (side)
= YAIKO HOVWONG, TTAGTI .. iiiiiiiiiiie e e e ee et e e e e e e e et e e e e e e e e ee it e e eeeeeeeenes YaloBdaupakag
Insulation Material, DACK™ :.........eeee e Glasswool
= YAIKO HOVWONG, TTAEUPIKA™: .ot eeee ettt e e e e e e e e ee e EAacTouepég TTAAOTIKG
Insulation material, sides™: ...........cccccovvvveveeeennnnee. Rubber-plastic adiabatic insulation sheet
- YAIKO TTAQIGTOU, TIAEUPIKA™ . coiiiiiiieei it Kpaua Aloupiviou 1Tmm
Casing material, Sides™ ©.......cooiiiiieeeee e Aluminium alloy 1mm
- YAIKO TTAQIGTOU, TIAGTIN™: oo Aapapiva yaABavigé 0.3mm
Casing material, BaCK™: .........cc.uueeeiiieiieiieeeee e Galvanized sheet 0.3mm
(*) ZToixeia TTou dnAwvovTal atrd Tov TTEAATN (**) Aev 866nkav oToixeia atd TTEAGTN
Specifications supplied by customer No data were provided by the customer

EAK07.1-2/ 4.0 Tehida / Page 4 amd/ from 28
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APIOMOZ MHTPQOY / REFERENCE : 3046 DQf1 EN 12975-2 / 1SO 9806-2

- OANIKO Bapog OUAAEKTN xwpig uypd* / Total mass of collector without fluid®................. 50 Kg

- ONIKEG DIOOTACEIG / GrOSS AIMENSIONS: .....eevveeeeiiiiiiiiieeeee e (2000 x 1503 x 90) mm

- AlaoTaoeIg TTapabupou / Aperture dimensions:............uueweeeeeeeeeeeeeeeeeeenne. (1907 x 1410) mm

- ZTEYOVOTTOINTIKGA UAIKG™: Lo e e e e e e e e e e e e e e e eas ZIAIkovn kal EPDM
Sealing material™: ... Silicon paste and EPDM

A.1.6 TMepiopioyoi* / Liminations*

- Méyiotn Bepuokpaacia Aeitoupyiag / Maximum temperature of operation: ............. 140 °C*

- MéyioTtn tieon Aeimoupyiag / Maximum operating PreSSUre: ..............ueeeeeeeeeeennnnnnnnnns 7 bar *

A1.7 KAhiparoloyikég ZuvBnkeg Avagopdg / Climate Reference Conditions

- KA&on kAipatog / Climatic class : (kAGdon A/ class A -1SO 9806-2)
(*) 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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A.1.8 Owrtoypagia ZuAAékTn / Photo of the Collector

—

(*) ZToixeia TTOU dnAwvovTal ATTd TOV TTEAATN (™) Aev 666nkav oToixeia atmod TeAATN
Specifications supplied by customer No data were provided by the customer

EAK07.1-2/4.0 Tehida / Page 6 amd/from 28
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A.1.9 ZxnuaTtiki Mapdotaon ZuAAékTn / Schematic Diagram of Solar Collector
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HMEPOMHNIEZ AOKIMQN KAI ANAZKOINHZH TQON ANOTEAEZMATQN
RECORD OF TEST SEQUENCE AND SUMMARY OF MAIN RESULTS

OAeg o1 onuavTtikéG @BOPEG OTOUG OUAAEKTEG, KaBWG kal n dicioduon vepou, avageEpovtal

OUVOTITIKG oTov Trivaka A.1. AeTrTopépeleg divovTtal o€ ETTOPEVEG OENIDEG.

All significant damage to the collectors, including penetration, are summarised in table A.1. Full

details are given in the individual test result sheets.

Mivakag A.1/ Table A.1
Aokipn Hpepopunvia / Date AvaokOtTnon ATToTEAECHATWV
Test ‘Evapén / Start| AA&n/ End Summary of Main Test Results

EocwTtepikn TTiEon Aev TTapaTNPRONKAY 0OTOXIES
Internal pressure 07-10-2008 | 07-10-2008 | ny fajfures were observed
AvTtoxr g€ upnAn Bepuokpaaia Aev TTapaTNERBNKAY OOTOXIEG
High-temperature resistance 05-11-2008 | 05-11-2008 | Ny failures were observed
O¢puIKA atTdédoon EkBeon Aokiywv Ap. 1183 DET
Thermal performance 09-03-2009 | 02-04-2009 | 1o Report Ref. No. 1183 DET1
'EkBeon oTov NAIo Aev TTapaTNPRONKAY 0OTOXIES
Exposure 07-10-2008 | 30-11-2008 | N faiiures were observed
E€wTepIKO BeppIKO TTARya (1°) Aev TTapaTtnprBnkav aoToxieg
External thermal shock (first) 03-11-2008 | 03-11-2008 | N failures were observed
E€wTepIKO BepPIKO TTARyHA (2°) Aev TTapaTtnprBnkav aoToxieg
External thermal shock (second) 04-11-2008 | 04-11-2008 | No faifures were observed
EowTepikd Bepuikd TARyua (1°) Aev TTapaTnEABNKAV aoToXiES
Internal thermal shock (first) 13-11-2008 | 13-11-2008 | N failures were observed
EowTepikd Bepuikd TARyua (2°) Aev TTapaTnEABNKAV aoToXiES
Internal thermal shock (second) 20-11-2008 | 20-11-2008 | No faifures were observed
Aigioduon Bpoxng Aigioduan 62 gr vepou
Rain penetration 24-02-2009 | 24-02-2009 | a1, penetration of 62 gr
Avtoxn o€ TTayeTod Aev £yive n dokiun
Freezing test i i Test was not performed
Ecwrtepikn tieon (emavaAnyn) Aev TTapaTNERONKAV 0OTOXIES
Internal pressure (re-test) 01-12-2008 | 01-12-2008 | no fajfures were observed
Mnxavikég SOKIMEG Aev TTapaTNERONKAV 0OTOXIES
Mechanical load 08-10-2008 | 08-10-2008 | n fajiures were observed
AvTtoxr o€ kpouon Agv éyive n dokiun
Impact resistance ) ) Test was not performed
TeNIKOG €AeyX0G BAéte Mapdypago A.17
Final inspection 24-02-2009 | 24-02-2009 | see paragraph A.17

EAKO07.1-2/4.0
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A.3 AOKIMH EZQTEPIKHXZ MIEZHZ *E METAAAIKOYZ ATTOPPOOHTEZ
INTERNAL PRESSURE TEST FOR METALLIC ABSORBERS

A3.1 Texvika XapakTnpioTikd ZuAAékTn / Technical Details of Collector

A.3.1.1 ToOmog ZuAAékTn / Collector Type
ZUAAEKTNG uypoU / Liquid heating
O SuAAékTnG aépa / Air heating
Me kaAuppa / Glazed
O Xwpig kGAuppa / Unglazed

A.3.1.2 Méyiotn Micon Asitoupyiag TTou KaBopidel 0 KATAOKEUAOTAG: ....eevvvvvevennniinnnnnnes 7 bar
Maximum Collector Operating Pressure Specified by Manufacturer
(1 bar=10° Pa)

A3.2 XuvBnkeg Aokiung / Test Conditions

o

- OepPOKPATIO OOKIUAG / TESE LEMPEIALUIe : .......eeeeeeeeeeeieeeeeeeeeeeeeeeeeeeeaeeaeeananees 23 C
- TTIETN QOKIUNG / TESE PrESSUIE ...t anseasasnnnnnnnes 11 bar
AN (o (o1 Ao Qoo |V o VA R =T] lo [0 - 11 o] o R 10 min

A.3.3 AmoteAéopara Aokipng / Test Results

Agv TTapaTnEnOnKav aoToXieg.
No failures were observed.
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AOKIMH ANTOXHZX ZE YWHAH ©OEPMOKPAZIA XTAZIMOTHTAZ
HIGH-TEMPERATURE RESISTANCE TEST

XpnoipotroioUpevn MéBodog yia Tnv Oépuavon Tou ZUAAEKTN
Method Used to Heat Collectors

Aoxiun ato uTraiBpo / Outdoor testing

ZuvOnkeg Aokipng yia Aokipn oto “Ymrai@po / Test Conditions for Testing Outdoors

- Fwvia kAiong Tou cuAAékTn / Collector tilt angle (degrees from horizontal)...................... 45°

- Méon évraon akTivoBoAiag Katd Tn SOKIu 0TO GUAAEKTN (OAIKFA)™: .eveeeeeeeeeineennes 1103 W/m?
Average irradiance during test on collector plane (total)*

- Méon évraon akTivoBoAiag katd tn SokIurf oTo CUAAEKTN (XWPIG evioxuan).......... 910 W/m?®
Average irradiance during test on collector plane (without enhancement)

- Méon Beppokpaaoia aépa TTepIBaAAovTog / Average surrounding air temperature :23.37 °C

- Méon TaxuTtnTa avéuou katd Tn dokiun / Average surrounding air speed ................. 0.0 m/s
- Méon Beppokpaaia atroppopnTry / Average absorber temperature :.................... 126.15°C
- AIGPKEIO BOKIPAG / DUIALION OF TEST ... 60 min

Znueiwon: H évraon Tng TpooTTiTToucag NAIOKAG aKTIVOBOAIAG 0TOUG CUANEKTEG evIOXUBNKE PE KATOTITPA.
Note: Solar irradiance incident on collectors was enhanced with the use of mirrors.

AtmroteAéopara Aokiung / Test Results

H Beppokpacia oTacIgdTNTAG TOU ATTOPPOPNTA OTIG OUVOAKES TNG DOKIUNAG METPNBNKE ion HE
126.15 °C. Aev TTapatnEriBnkav acToxieg.

The standstill temperature of the collector was measured 126.15 °C in the conditions of the
test. No failures were observed
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A.5 AOKIMH EKOEZHZ XTON HAIO / EXPOSURE TEST

5.1 XuvBnkeg Aokiung / Test Conditions

- Twvia KAiong Tou GUANEKTN / Collector tilt @ngle : ... 45°

- 21oug Trivakeg A.2 kal A.3 divovTal AETTTOPEPH OTOIXEIO TwV KAIJOTOAOYIKWY OUVONKWY
OAWV TWV NUEPWY TTOU BINPKETE N DOKIUA, KAl CUYKEKPIPEVA UTTAPXOUV OTOIXEIa yia:

"Evraon nAiakrg akTivoBoAiag, G (W/m?)

Hueprioia nAiakr} akTivoBoAia, H (MJ/m?)

Xpovikd diaoTrpaTa Katd Ta otroia n évraon aktivoBoAiag G, n nuepnoia akTivoBoAia H
Kal n Bepuokpacia Tou agpa t, ival JEyaAUTEPEG ATTO TIG TIMEG TTOU KaBopifovTal yia TV
KAGon A Tou TTivaka 4 Tou TTpOoTUTTOU.

(AnAadr: G>850 W/m? , H>14 MJ/m? | t,>10°C)

O¢eppokpacia aépa epIBaAAovTog, t, (°C)

Bpoxotmtwaon (mm)

In the tables A.2 and A.3 full details are given of the climatic conditions for all days during
the test, including:

Global irradiance, G (W/m’)
Daily global irradiation, H (MJ/mP)

Periods when the global irradiance G, the daily global irradiation H and the surrounding
air temperature t, have values greater than those specified for class A climate reference
conditions of table 4 of the standard.

(ie. : G>850 W/m® , H>14 MJ/m’ , t,>10°C)

Surrounding air temperature, t, (°C)

Rain (mm)

2nueiwon: H évraon Tng TTpoaTriTroucag NAIGKAG akTIVOBOAIOG OTOUG CUAAEKTEG EVIOXUBNKE PE KATOTTTPA.
Note: The solar irradiance incident on collectors was enhanced with the use of mirrors.

5.2 AmoteAéopara Aokiyng / Test Results

EmBewpnon €yive cuppwva pe Tnv mapdypago A.5.5.
Inspection has been conducted according to paragraph A.5.5.

Agv TTapatnpnRénkav aoToxIEG.
No failure was observed.
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A.5.3 KAiparoAoyikég ouvBnkeg OAWV TwWV NUEPWYV TTOU BINPKETE N SOKIMA
Climatic conditions for all days during the test

Mivakag A.2 / Table A.2
Huepounvia H ta Bpox Huepounvia H ta Bpoxn
Date (MJ/m?) | (°C) A Date (MJ/m?) | (°C) Rain
Rain (mm)
(mm)

07/0Oct/2008 24.81 | 21.75 - 24/0Oct/2008 19.56 | 17.92 -
08/Oct/2008 24.34 | 2217 - 25/0ct/2008 14.79 | 17.07 -
09/0Oct/2008 21.64 | 22.33 - 26/0ct/2008 14.66 | 16.79 -
10/0ct/2008 24.54 | 20.25 - 27/0ct/2008 16.42 | 17.48 -
11/0ct/2008 23.92 | 19.56 - 28/0Oct/2008 16.02 | 17.93 -
12/0ct/2008 17.07 | 18.19 - 29/0ct/2008 14.78 | 19.15 -
13/0ct/2008 24.05 | 19.66 - 31/0ct/2008 17.61 | 25.98 -
14/0ct/2008 19.67 | 20.86 - 02/Nov/2008 14.08 | 24.22 -
15/0ct/2008 21.26 | 22.19 - 06/Nov/2008 17.66 | 19.51 -
16/0ct/2008 20.52 | 22.49 - 07/Nov/2008 15.42 | 19.21 -
17/0ct/2008 21.83 | 22.93 - 18/Nov/2008 14.13 | 13.53 -
20/0Oct/2008 20.79 | 21.83 - 21/Nov/2008 18.27 | 16.59 -
21/0ct/2008 21.11 | 21.38 - 25/Nov/2008 16.87 | 18.92 -
22/0ct/2008 17.28 | 18.90 - 26/Nov/2008 19.33 | 18.38 -
23/0Oct/2008 19.94 | 19.00 30/Nov/2008 15.75 | 13.93

T0voAo: 30 nuépec pe H>14 MJ/m?
Total : 30 days in which H>14 MJ/m°
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A5.4 Xpovikd OSiaoTApata Omou n €vracn Tng OKTIVOBOAiag Kai n Bepuokpacia
mEPIBAAAOVTOG aépa £XOUV TINEG MEYOAUTEPEG ATTO AUTEG TTOU TTPOdiaypd@ovTal yid
TNV KAdon A Tou lMivaka 4 Tou TTpoTUTIOU.

Time periods on which irradiance and surrounding air temperature have values
greater than those specified for Class A Climate Reference Conditions of Table 4 of
the standard.

(G>850 W/m? , H>14 MJ/m?, t,>10°C)

Mivakag A.3 / Table A.3

Huepounvia G ta Xpovikd diaoTAHaTA
Date Time periods (min)
(W/m?) (°C)
07/0Oct/2008 956.74 21.75 250
08/0Oct/2008 972.72 22.17 260
09/0Oct/2008 994.97 22.33 180
10/0ct/2008 995.05 20.25 240
11/0ct/2008 990.89 19.56 240
12/0ct/2008 991.52 18.19 160
13/0ct/2008 971.20 19.66 230
14/0ct/2008 943.97 20.86 180
15/0ct/2008 934.48 22.19 190
16/0ct/2008 896.67 22.49 143
17/0Oct/2008 946.41 22.93 200
20/0Oct/2008 913.71 21.83 150
21/0Oct/2008 934.88 21.38 210
22/0ct/2008 989.39 18.90 100
23/0Oct/2008 997.96 19.00 200
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Mivakag A.3 / Table A.3 (ouvéxeia / continue)

Hpepopunvia G t. Xpovikd diaoThpaTa
Date Time periods (min)
(W/m?) (°C)
24/0Oct/2008 971.88 17.92 180
25/0ct/2008 1001.33 17.07 90
26/0ct/2008 936.26 16.79 60
27/0ct/2008 925.66 17.48 180
28/0Oct/2008 965.63 17.93 150
29/0Oct/2008 909.44 19.15 90
31/0Oct/2008 880.36 25.98 150
02/Nov/2008 913.43 24.22 40
06/Nov/2008 890.98 19.51 110
07/Nov/2008 904.31 19.21 40
18/Nov/2008 905.37 13.53 30
21/Nov/2008 922.84 16.59 180
25/Nov/2008 882.98 18.92 110
26/Nov/2008 913.63 18.38 170
30/Nov/2008 854.12 13.93 30
Zuvolo / Total : 76 h
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A.5.5 AmroteAéopara Twv EmBswpnoswy / Inspection Results

H exTipnon k&Be mBavou poBARuaTog yive Pe BAon TNV akOAoudn KAIJOKA :
Each potential problem has been evaluated according to the following scale:
0 Aev utdpyel TpéBAnpa / No problem
1 Ymdpxel pikpd mpopAnua / Minor problem
2 Ymapxel ooBapd mpopAnua / Severe problem
*  Agv ATav duvatdg o xapaktnpiopog / Inspection to establish the conditions was not possible

Mépog Tou ZUAAEKTN AtéAcia / EAGTTWHO XapaKTnpIiopog
Collector Component Potential Problem Evaluation

a) [Aaiolo culAéktn / deoipata  Pwypég / oTpéBAwon / didBpwaon

Collector box / fasteners Cracking / warping / corrosion
Aigioduon Bpoxng 0
Rain penetration
b)  ZmnpiydaTa / Kataokeun AvToxn / ac@AaA&ia 0
Mountings / structure Strength / safety
c) AdaoTtixa/ oteyavotroinTikd  Pwypég Cracking / adhesion / 0
Seals / gaskets elasticity / ipéoguaon / eAacTIKOTATA
d  Alog@avég KdAuppa / Pwyuég / payioparta / Auyiopédg
QVAKAQOTNPEG Cracking / crazing / bucking
Cover / reflector Ze@AoUdiopa / oTpéBAwan / e€aépwan 0
Delamination / warping / outgassing
e) EmkdAuyn amoppoenth Pwypég / payiouarta / @ouckdaAiaoua 0
Absorber coating Cracking / crazing / blistering
f) ZwAnvwaoeig amoppoPnTh Mapaudpewaon / didBpwon / diappon
Absorber tubes and headers Deformation / corrosion / leakage )
ATTWAEIO ETTAQPNG CWANVO-TITEPUYIOU
Loss of bonding
g) ZTnpiyyaTa amoppo®nth Mapaudpewan / didRpwon 0
Absorber mountings Deformation / corrosion
h)  Movwon Katakpdrtnon vepou / e¢aépwan
Insulation Water retention / outgassing 0
YTtroBdbuion
Degradation
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A.6 AOKIMH ZE E=ZQTEPIKO ©EPMIKO MNMAHIMA - NMPQTH AOKIMH

A.6.1

A.6.2

EXTERNAL THERMAL SHOCK TEST - FIRST TEST

ZuvOnkeg Aokipng / Test Conditions

- H dokiun €yive / Test performed : Me @uaoiké nhiaoué / Outdoors

- H dokiuf ouvdidoTnke pe Tnv dokiun €kBeong / Test combined with exposure test:
O Nai/Yes Oxi/ No

- Fwvia kAiong Tou cuAAéxkTn / Collector tilt angle (degrees from horizontal) : ................... 45°
- Méon miun akTivoBoAiag katd tn dokiur) / Average irradiance during test:............. 923 W/m?®
- EAGxiotn ipn akTivoBoAiag katd tn dokiur / Minimum irradiance during test:: .....893 W/m?

- Méon Bepuokpacia aépa TTEPIBAAAOVTOG KATA TN QOKIUI: ..vvvevrrerrereeneennennnnnnnnnnnnnnns 24.90 °C
Average surrounding air temperature :

- EAaxiotn Bepuokpacia aépa TePIBAAAOVTOG KATA TN QOKIHUMA: w.vvvvvveerereeenennnennnnnnnns 23.98 °C
Minimum surrounding air temperature :

Period during which steady state conditions were maintained prior to testing :

- PuBuég mapoxns wekaouou / Flowrate of water Spray :..........eeeeeeeeeeeeeeeeeeeeeeennnnnns 0,078 I/s
- Ogppokpaoia vepoU WekaouoU / Temperature Of water SPray :........cccccceeeeeeeeenennnnnnns 21 °C
- AIGPKEIO WEKATWOU / Duration Of Water SPray :...........eeeeeeeeeeeeeeeeeeeeeeeeennnennnnnnnnnnnnnnnnes 15 min
- OgpUOKpPOTia ATTOPPOPNTA TN XPOVIKA OTIYMN TIPIV APXiOEl O WEKAOUOG: ............ 113.47 °C

Absorber temperature immediately prior to water spray :

Znueiwon: H évraon Tng TTpoaTriTTousag NAIGKAG akTIVOBOAIAG 0TOUG GUAAEKTEG eVIOXUBNKE PE KATOTITPA.
Note: The solar irradiance incident on collectors was enhanced with the use of mirrors.

AtmroteAéopara Aokiung / Test Results

Aev TTapaTnpribnkav acToxieg.
No failures were observed.
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A.7 AOKIMH ZE EZQTEPIKO ©EPMIKO NAHITMA - AEYTEPH AOKIMH

A71

A7.2

EXTERNAL THERMAL SHOCK TEST - SECOND TEST

Zuvlnkeg Aokiunig / Test Conditions

- H dokipn €yive / Test performed : Me @uaiké nAiaoué / Outdoors

- H dokiuf ouvdidoTnke pe Tnv dokiun €kBeong / Test combined with exposure test:
OO Nai/ Yes Oxi1/ No

- Fwvia kAiong Tou cuAAékTn / Collector tilt angle (degrees from horizontal) : ................... 45°

- Méon Beppokpacia aépa TTEPIBAAAOVTOG KATA TN QOKIUI: ..vvvvvereerrveereennnnnnnnnnnnnnnnnns 23.39 °C
Average surrounding air temperature :

- EAGxioTn Bepuokpacia aépa TTEPIBANAOVTOG KATA TN QOKIHMA: ..vvvvvveeeereeeeenneeennnnnnnns 22.73 °C
Minimum surrounding air temperature

Period during which steady state conditions were maintained prior to testing :

- PuBuég mapoxns wekaouou / Flowrate of water Spray :..........eeeeeeeeeeeeeeeeeeeeeeennnnnns 0,080 I/s
- Ogppokpaaia vepoU wekaouoU / Temperature of water SPray :........ccccccceeeeeeeennnnnnnnns 20 °C
- AIGPKEIO WEKATPOU / Duration Of Water SPray :...........eeeeeeueeeeeeeeeeeeeeeeeeneeeneennnnnnnnnnnnnes 15 min
- OgpuoKpaTia ATTOPPOPNTA TN XPOVIKA OTIYMN TIPIV APXiOEl O WEKATUOG: ............ 108.88 °C

Absorber temperature immediately prior to water spray :

Znueiwon: H évraon Tng TTpoaTriTTousag NAIGKAG akTIVOBOAIAG 0TOUG GUAAEKTEG eVIOXUBNKE PE KATOTITPA.
Note: The solar irradiance incident on collectors was enhanced with the use of mirrors.

AtmroteAéopara Aokipung / Test Results

Aev TTapaTnperibnkav acToxieg.
No failures were observed.
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A.8 AOKIMH ZE EZQTEPIKO GEPMIKO NAHIMA - NMPQTH AOKIMH
INTERNAL THERMAL SHOCK TEST - FIRST TEST

A.8.1 ZXuvBnkeg Aokiung / Test Conditions

- H dokiun €yive / Test performed : Me @uaoiké nhiaoué / Outdoors

- Fwyvia kAiong Tou cuAAéxkTn / Collector tilt angle (degrees from horizontal) : ................... 45°
- Méon miun akTivoBoAiag katd tn dokiur / Average irradiance during test::............ 978 W/m?®
- EAGxiotn iyn akTivoBoAiag katd tn dokiur / Minimum irradiance during test:: .....971 W/m?

- Méon Bepuokpacia agpa TTEPIBAAAOVTOG KATA TN QOKIUI: ..vvveverrerereeneennnnnnnnnnnnnnnnnns 17.55 °C
Average surrounding air temperature :

- EAaxiotn Bepuokpacia aépa TePIBAAAOVTOG KATA TN QOKIHUMA: ..vvvvvvereereeenennnennnnnnnnns 16.55 °C
Minimum surrounding air temperature :

Flowrate of heat transfer fluid :

- Ogpuokpaacia peucTou BeppodTnTaG / Temperature of heat transfer fluid . ................... 21 °C

- OepuoKpaTia aTTOPPOPNTH AUECWG TTPIV APXIOEl N KUKAOPOpPIa TOU peEUCTOU:..... 112.22 °C
Absorber temperature immediately prior to heat tranfer fluid flow :

2nueiwon: H évraon Tng TTpoaTriTroucag NAIGKAG akTIVOBOAIOG OTOUG GUAAEKTEG VIOXUBNKE PE KATOTTTPA.
Note: The solar irradiance incident on collectors was enhanced with the use of mirrors.

A.8.2 AmoteAéopata Aokipng / Test Results

Agv TTapaTnEnOnKav aoToXiEg.
No failures were observed.
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A.9 AOKIMH ZE EZQTEPIKO ©EPMIKO MNMAHIMA - AEYTEPH AOKIMH
INTERNAL THERMAL SHOCK TEST - SECOND TEST

(Mévo EN 12975-2 / EN 12975-2 only)

A.9.1 XuvBnkeg Aokipng / Test Conditions

- H dokipn €yive / Test performed : Me @uaiké nAiaoué / Outdoors

- Fwvia kAiong Tou cuAAékTn / Collector tilt angle (degrees from horizontal) : ................... 45°
- Méon Ty akTivoBoAiag katd Tn dokiur / Average irradiance during test::............ 955 W/m?
- EAaxiotn niun aktivoBoAiag katd tn dokiur) / Minimum irradiance during test:: .....931 W/m?

- Méon Beppokpacia aépa TTEPIBAAAOVTOG KATA TN QOKIUI: ..vvvevererrrrereernnnnnnnnnnnnnnnnnns 15.57 °C
Average surrounding air temperature :

- EAGxioTn Bepuokpacia aépa TTEPIBANAOVTOG KATA TN QOKIHMA: ..vvvvvvrevereeeeennneennennnnns 15.28 °C
Minimum surrounding air temperature

Flowrate of heat transfer fluid :

- Oegppokpaoia peuoTou BeppdTNTaG / Temperature of heat transfer fluid . ................... 19 °C

- OgpuoKpaTia aTTOPPOPNTA AUECWG TTPIV APXIoEl N KUKAOPOpPIa TOU pEUCTOU:..... 114.79 °C
Absorber temperature immediately prior to heat tranfer fluid flow :

Znueiwon: H évraon Tng TTpoaTrimTousag NAIGKAG akTIVOBOAIAG OTOUG GUAAEKTEG eVIOXUBNKE PE KATOTITPA.
Note: The solar irradiance incident on collectors was enhanced with the use of mirrors.

A.9.2 AmorteAéopata Aokipng / Test Results

Aev TTapaTnpribnkav acToxieg.
No failures were observed.
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A.10 AOKIMH AIEIZAYZHX BPOXHZ / RAIN PENETRATION TEST

A.10.1 XuvBnkeg Aokiung / Test Conditions

A.10.1.1 TomroBétnon ocuAAéktn / Collector mounting :

- O ouAAéKTNG ToTTOBETNBNKE T€ /Collector mounted on :
>¢ eAeUBepo TTACiaio / Open frame
O Xe opoiwpa opoeng / Simulated Roof

- Fwvia kAiong ouAAékTn / Collector tilt angle (degrees from horizontal) : ...

A.10.1.2 XpnoipotrolioUpevn péEBodog diatApnong Tou atroppoPnTr {E0TOU
Method used to keep absorber warm

KukAogopia {eoToU vepoU / Hot water circulation

A.10.1.2 Wekaopog vepoU / Water spray

- Aidpkela wekaopou / Duration of water Spray: ......ceeeeeeeeeeeeeeeeeeeeeeeeeee

A.10.2 AmoreAéopara Aokipng / Test Results

A.10.2.1 Bapog ouAAékTn / Collector weight

Collector mass after spraying :
A.10.2.2 AcetrTopépeieg yia Tn Sigicduon Tou vepoU PETA T SOKIYA
Details of water penetration after the test

MapaTtnpRBnke dicioducn 62 ypaupapiwy vePoU aTOV GUAAEKTN.
Water penetration of 62 gr was measured in the collector.

.................... 30°

............ 0,065 I/s

.................... 4 h

49019g+3¢g

490819g+3g9
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A.11  AOKIMH ANTOXHZX ZE MNMAIFETO / FREEZING TEST

H dokipn dev yiverai / Not applicable
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A.12 AOKIMH EZQTEPIKHZ MIEZHE SE METAAAIKOYE ANTIOPPO®HTES
(EMANAAHWH)
INTERNAL PRESSURE TESTS FOR METALLIC ABSORBERS (RETEST)

A.12.1 Texvika XapakTnpioTikd ZuAAékTn / Technical Details of Collector

A.12.1.1 Tutmrog ZuAAékTn / Collector Type

2UAANEKTNG uypou / Liquid heating
O ZuAAékTnG aépa / Air heating

Me k&Auppa / Glazed

O Xwpig kGAuppa / Unglazed

Maximum Collector Operating Pressure Specified by Manufacturer :
(1 bar=10° Pa)

A.12.2 XuvBnkeg Aokiung / Test Conditions

- OepUOKPOTIO BOKIPAG / TEST LEMPEIATUIE : ... 22°C
- TTIEON OOKIUAG / TESE PrESSUIE ....eeeeeeeeeeeeeeeeeeeeeeeaeaeaaaasasssssaannansnnssnsnnnnnnnnnnnnns 11 bar
- AIGPKEIA QOKIPNG / TESE AUIALION = ..t eeaeeensennnnnnes 10 min

A.12.3 AmorteAéopara Aokiung / Test Results

Aev TTapaTnpribnkav acToxieg.
No failures were observed.
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A.13 MHXANIKEZ AOKIMEYX / MECHANICAL LOAD TEST

AOKIMH OETIKHZ MIEZHZ ZTO KAAYMMA TOY ~YAAEKTH /
POSITIVE PRESSURE TEST OF THE COLLECTOR COVER

(Mévo EN 12975-2 / EN 12975-2 only)

A.13.1  Xpnoipotroioupevn péEBodog AoKNONG TNG TTiEONG
Method used to apply pressure:

TotmoBéTnon vepoU oTo KAAUPPA Tou OUAAEKTN / Loading with water

A.13.2 Xuvlnkeg Aokiung / Test Conditions

- MéyioTn Trieon SoKIUAG / Maximum pressure 10ad. .................eueeeeeeeeeeeeeeeeeenenennnnns 1000 Pa
A.13.3 AmroteAéopata Aokipng / Test Results

Aev TTapaTnpribnkav acToxieg.
No failures were observed.
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A.14 MHXANIKEZ AOKIMEZ / MECHANICAL LOAD TEST

AOKIMH APNHTIKHZ NMIEZHZ 2TA 2HMEIA METAZY TOY
KAAYMMATOZ KAI TOY MAAIZIOY TOY 2YAAEKTH /

NEGATIVE PRESSURE TEST OF FIXINGS BETWEEN THE COVER
AND THE COLLECTOR BOX

(Mévo EN 12975-2 / EN 12975-2 only)

A.14.1 XpnoigotroioUuevn péB0d0g AoKNONG TNG TTieong
Method used to apply pressure:

Bevrouleg / Suction cups

A.14.2 XuvBnkeg Aokipng / Test Conditions

- MéyioTn Trieon SoKIuAG / Maximum pressure 10ad: ...............coooveciiieeeeiieeeiinee 1000 Pa
A.14.3 AmroteAéopata Aokiung / Test Results

Agv TTapaTnEnONKav aoToXiEG.
No failures were observed.
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A.15 MHXANIKEZ AOKIMEZ / MECHANICAL LOAD TEST

AOKIMH APNHTIKHZ MIEXHZ ZTA THPIFMATA TOY ZYAAEKTH /
NEGATIVE PRESSURE TEST OF COLLECTOR MOUNTINGS

(Mévo EN 12975-2 / EN 12975-2 only)

H dokiun dev éyive /| Test was not performed
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A.16 AOKIMH ANTOXHE SE KPOYZH (TrpoaipeTikr)
IMPACT RESISTANCE TEST (optional)

H dokiun dev éyive /| Test was not performed
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A.17 ATNOTEAEZMATA TEAIKQN EMNIGEQPHZEQN
FINAL INSPECTION RESULTS

H ekTipnon k&Be mBavou TTpoARuaTog £yive ue Bdon Tnv akdAoubn KAipaka :
Each potential problem has been evaluated according to the following scale:
0 Agv uttdpyel TpoBAnua / No problem
1 Ymdpxel yikpo popAnua / Minor problem
2 Ymapxel ooBapod TpoBAnua / Severe problem
*  Agv ATav duvatdg o xapakTnpiopog / Inspection to establish the conditions was not possible

Mépog Tou ZUAAEKTN AtéAcia / EAATTWHO XapakTnpIiopo6g
Collector Component Potential Problem Evaluation

a) [Aaioio cuAAéktn / deoipata  Pwypég / oTpéBAwaon / didBpwaon

Collector box / fasteners Cracking / warping / corrosion
Aicioduan BpoxAg 0
Rain penetration
b)  Zmnpiypata / kKataokeun AvTtoxn / ac@aAeia 0
Mountings / structure Strength / safety
c) AdoTtixa / oteyavotroinTika Cracking / adhesion / elasticity 0
Seals / gaskets Pwypég / Tpéoguan / eAacTIKOTATA
d)  Alogavég kdAuppa / Pwypég / payioupata / Auyiouog
QavOKAQOTAPEG Cracking / crazing / bucking
Cover / reflector Ze@AoUdiopa / oTpéBAwan / e€aépwan 0
Delamination / warping / outgassing
e) EmkdAuywn amoppoenth Pwyuég / payiopata / @ouokaAiaoua 0
Absorber coating Cracking / crazing / blistering
f) ZWANVWOEIG aTToPPOPNTNH Mapaudpewan / didBpwarn / dlappor)
Absorber tubes and headers Deformation / corrosion / leakage 0
ATTWAEIO ETTAPNG CWANVA-TITEPUYIOU
Loss of bonding
g) ZTnpiyyoTa amoppo®nth Mapaudpewan / didppwon 0
Absorber mountings Deformation / corrosion
h)  Moévwon KaTtakpdTtnon vepou / eCagpwaon
Insulation Water retention / outgassing )
YTtroBabuion
Degradation

EAKO07.1-2/4.0 Tehida / Page 27 amo / from 28



EPFAXTHPIO AOKIMON HAIAKQON & AAAQN ENEPTEIAKQN XYXTHMATQON / EKE®E "AHMOKPITOY”
LABORATORY OF TESTING SOLAR & OTHER ENERGY SYSTEMS / NCSR “DEMOKRITOS”

APIOMOZ MHTPQOY / REFERENCE : 3046 DQ1

EN 12975-2/1SO 9806-2

A.18 ZYMBOAA KAl MONAAEZ / SYMBOLS AND UNITS

20upoAo Znuaoia Movadeg
Symbol Meaning Units

Ax EpBadov amroppo@nTr Tou GUAEKTN m?
Absorber area of collector

Ac EpBaddv mapabupou Tou CUAAEKTN m?
Aperture area of collector

Ag OAIKO £UBASOV TOU GUANEKTN m?
Gross area of collector

G 'Evracn oAIkrg NAIOKAG akTIVOBOAIaG W/ m?
Global solar irradiance

Gy 'Evraon di1axutng NAIOKAG akTIvoBoAiag W/ m?
Diffuse solar irradiance

H Hueprioia nAiakr) akTivoBoAia MJ/m?
Daily solar irradiation

ta O¢epuokpacia TePIBAANOVTOG aépa °C
Ambient or surrounding air temperature

te O¢puoKpagia aToppoPnTh °C
Absorber temperature

u TaxutnTa TepIBAAAOVTOG aépa m/s
Surrounding air speed

Vi XwpnNTIKOTNTA TOU CUAAEKTN m?®
Fluid capacity of collector
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