Keymark Certificate
Solar thermal energy

078/000182

AENOR, Spanish Association for Standardization and Certification, certifies that the organization

SUNEX, S.A.

registered office: UL PIASKOWA, 7 47-400 RACIBORZ [Polonia)
supplies:  Solar collectors

in compliance with:  UNE-EN 12975-1:2006 (EN 12975-1:2006)
UNE-EN 12975-2:2006 (EN 12975-2:2006)

Tecnical Information:  Specified in Annexs to the Certificate
Production site: UL PIASKOWA, 7 47-400 RACIBORZ {Polonia)

Certification scheme:  In order to grant this Certificate, AENOR has tested the product and has
verified the quality system implemented for its manufacture. AENOR
performs these tasks periodically while the Certificate has not been
cancelled, in accordance with Specific Rules RP 78.01

Issuedon:  2013-04-24
Validity date: ~ 2018-04-24

Avelino BRITO
Chief Executive Officer

GEnova, 6. 28004 Madrid. Espania
Tel. 902 102 201 - www.aenor.es
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Summary of EN 12975 Test Results, Llcence number =078/000182 |
'annex to Solar KEYMARK Certificate Date of i issue. 24/04/2013 |
|Company holding the licence [SUNEX, S.A. ]Country {Poland i
| | www.sinex. pl/konta |
Brand (optional SX AL Website
Sl i wewte KLhtml §
|Street, number [Ul. Piaskowa 7 E-mail ] i nfo@sunex pl |
Postal Code 47-400 Raciborz Tel. | +a8|324149212 _!
City {Slaskie Fax |  +48]| 324149213 i
{Collector Type (flat plate / evacuate tubular / un-glazed) [Flat plate collector ]
{Integration in the roof possible ? les S d
§ B | Powero output per collector unit
23 | . z G = 1000 W/m?
Tty b 'g‘:;, a s 2 £ 2w Tm-Ta:
g8 | 82 o8| 8% | 88 : m-as
: <5 G g G 2 G £ G & | 0K | 10K | 30K | 50K | 70K
Collestorname o m) L mm] | (mm] | (mm) [ [P | w] | (wl | w) (W) | (w]
sx20AL | 184 | 1900 | 1060 | 99 | 201 |1.492] 1429|1282 1.108| 905
sx251AL | 231 | 2240 | 1120 99 | 251 [1873]| 1794 | 1,610 | 1.391 | 1.136
sx2.85AL 2,64 | 2240 | 1.270 99 2,84 | 2141 2.051 | 1.840 | 1.589 | 1.298
— | | | : 2141 | 2051 | R
? | l | | § o O . R
; | ! I | I R R R N
i | | I I R R S R B
| i I I A — i S
b . | . | ) B
. | I I -
I I R | .
Sl | = | it T S =
S I I
b N I
e | z N | I
i s Mea [ 081 - |
Collector efficiency parameters related to aperture area {Aa) i
j 8ia | 3,23 |w/(m) i
Type of fluid and flow rate see note 1 —
2, | 0,019 |W/(mk2) {
'Stagnation temperature - Weather conditions see note 2 ) - |tstg | 161,7 |°c 1
|Effective thermal capacity |ceff = ClAa | 168 |[kd(m*K) |
IMax. operation pressure - see note 3 [pmax | _1_0_09 l_kPa B |
| GofGior | /8 | 50" [l 10° | 20° | 30° | 40° | 60° | 70°
{Incidence angle modifiers Kq(6) | min | max | Ke(6:) | 0,96 1,00 | 0,99 | 098 | 097 | 090 | 081
| o012 | 012 | K@) | 096 1,00 | 099 | 098 | 097 | 09 | 081
!;Go:r/Grm! min&max - while measuring Optlonal values
Testing Laboratory R S L
|Website E www.inta.es :
ITe_stLg_;Ert_r_djumber _ e ) CA/RPT/4451/003/INTA/13 Ed. 02
|Date of test report 22/03/2013
iPerf. test method B EN 12975-2 6.1.4 (outdoor)
iComments of testing laboratory : 7 7 i

Example data sheet - page 1 and page 2

;Note 1 lFIuid |Water o Flow rate 020'|'kg/57 pet m? i
Note 2 ]Irradiance, Gs=1000 W/’mz Amblent temperature Ta=30 C ;
Note 3 lleen by manufacturer i
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Annual collector ou'tput based o_n_ EN 12975 Te;;? Results, Licence number |0_78[0t)0182i
tannex to Solar KEYMARK Certificate Issued |24/04/2013

Annuel collector output kWh
Location and collector temperature (Tm)

Athens ~ Davos Sﬁtocﬁkhﬁo]m Wiirzburg | ]
Collector name |25 soc | 75°c | 25°C [ 50°C | 75°C | 25°C | 50°C | 75°C | 25°C | 50°C| 75°C )
X 2.0 AL 2.439|1.807| 1.210| 2.032| 1.435| 896 [1.392| 939 | 574 |1.511|1.019] 612
SX2.51 AL 3.062|2.268[ 1.519| 2.551| 1.801| 1.125| 1.748| 1.179| 721 | 1.8971.279| 769 | i R
SX 2.85 AL o 3.499]2.593| 1.736|2.916| 2.059( 1.286| 1.998| 1.347| 824 |2. 168| 1.462 878 o

Folfector n?our\tﬁg: Fixed oTtraoklhg - iNo tracking;rslope = latitude - 15° (rounded to nearest 5°) __l

Overview of locations

Location Latitude © e i Collector orientation or tracking mode
kWh/m?|  °c B
Athens | 38 1765 | 185 : South, 25°
Davos 47 1.714 3,2 South 30°
Stockholm 59 1.166 7.5 South, 45°
Wiirzburg 50 1.244 9,0 South, 35°
Gtot |An nual total irradiation on collector plane o 7 _ _ ) |kwh/m?
Ta IMean annual ambient air temperature e
|Constant collector operatlng temperature (mean of in- and outlet temperatures) N ™©C

Calculation of the annual collector performance is done by the offlmal So!ar Keymark spreadsheet tool. Hour by hour the
collector output is calculated according to the efficiency parameters from the Keymark test using constant collector
|operating temperature (Tm). Detailed description with all equations used is available from the Solar Keymark web site
(direct link: http://www.estif.org/solarkeymark/annexbi.php)
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