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MIZTONOIHTIKO
AAETA XPHXEQY KEYMARK

Ap. Ivororomrikod SKM 1004372

H DQS Hellas yopnyei tnv mapobvoa. docio oty exiyeipnon :

SONNE AKTION EIIE
Xaicdumng 39, 14451 Merapdpomon

y1a T0 TWPOIOV:

Owcoyévera MMaAK®OV CVLOTNRAETOV:

ATLAS ST12, ATLAS STL12, ATLAS ST15, ATLAS STE15, ATLAS ST16,
ATLAS STE16, ATLAS STL16, ATLAS ST20, ATLAS STE20, ATLAS
STEE20, ATLAS STL20, ATLAS ST30, ATLAS STL30

TO OTOI0 TOPAYETAL COUPWVO, UE TA TOTOTOMTIKG EYYPOPa. :

EN 12976-1:2017
EN 12976-2:2017
EN 12975-1:2011
EN ISO 9806:2013

oty axoiovln Béon :

680 yip. E.O. ABnvov — Aapiag
32009 Zynpatapr

H mapobvaa Adera yopnyeitar obppwva ps:

® 10 ['eviko Kavoviouo Ihoronoinonc Ipoiovrwv e DOS Hellas,

®  tov Eidixé Kavoviouo Iliororoinong EKIII.001 «Eidixoc Kavovieuée
Inotonmoinens Hioxawv Zviiextav, ko Owroxav Hiaxdv Zvotqudrov Oépuavonc
Nepobd»,

®  ov Eidié Kavoviouo tc CEN Zyijuaroc SOLAR KEYMARK yia nlioxd Gspuixa
npoiévra,

Kol OIETETAL OO0 TOVS 6pOovs TG avtiotoyng abufaonc uetaéd e DOS Hellas kar g
EMYEIPNONG.

Huepounvia Exdoong: 2021-09-10
Huepounvia Anéews: 2024-09-10

)

-

L

A, 4 5 ) 2
y A
7 - e
/ 7
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Summary of I EN12976-2 |SOLAR SYSTEM test results Licence Number SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTION LTD Country |Greece
Brand {opticnal) ATLAS Website |Www.sonne.gr
Street 68 Km N.R. Athens - Lamia E-mail info@sonne.gr
Postal Code 32009 Schimatari Viotias Tel. / Fax |+30 |2,351,037,257

System classification
Application(s) Hot water
Solar loop, circulation principle Thermosyphon
Direct solar loop / heat exchanger Heat exchanger
Open, vented or closed solar loop Closed
Drain back/down Always filled {no drain)}
Store location Outdoor
Store orientation {of main axis) Haorizontal
Type of auxiliary heating {internal back-up heat) Electric

If other auxiliary/internal back-up heating, please specifiy:

Solar+supplementary OR Solar-only / Solar pre-heat

Solar only / Solar preheat

Collector(s)

Heat store(s)

Company SONNE AKTION LTD Company SONNE AKTION LTD
Keymark lic.no. if available SKM 10078 Keymark lic.no. if available
Per module - o .
] E|l x ¢
£ 238
T E = g8l 2
Collector name < = Store name £ g - 8322
8w 2% 8= AR EAR AR AR =
g g g = g2 £S|8@|22|eB|58|s 8
O (G (G- - >0 c|l0 23| |d |
m? mm mm litres | mm | mm | mm | litres | kW
ATLAS CALGD 1.60 1570 1020 |T12 115 | 1120 | 500 - - 1.2-4.5
ATLAS CAZ00 1.50 1570 565 |T15 142 | 1320 | 500 - - J1.2-4.5
ATLAS CAZ230 2.30 1970 1165 |T16 154 | 1130 | 580 - - 1.2-4.5
T20 194 | 1320 | 580 - - 1.2-4.5
T30 262 | 1830 ] 580 - - |1.2-4.5
Solar loop controller Solar loop fluid
Keymark lic.no. if available Recommended/required No recommend./requirements
Company Company
Name Name
Solar loop pump - power range W to W [ Freezing point -4 I"C

System family overview

Number of collectors in each configuration for each store

Collector name Store name
Ti2 T15 Ti6 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CAZ230 ik 1 1 2

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar. demokritos.gr

Test report id. number

6055 DE1, 6056 DE1, 6096 F1

Date of test report

23/7/2018, 18/7/2018, 1/8/2017

Comments of test lab

Comments ...

Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495,
http:/ fwww.dgshellas.gr, e-mail: icannisalexiou@dqshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTION LTD |Country Greece
Brand {(opticnal) ATLAS IWebsite Www.sonne.gr
Street 68 Km N.R. Athens - Lamia IE-maiI inffo@sonne.gr
Postal Code 32009 |Schimatari Viotias [Tel. /Fax [+30 2262059260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CALGOD 1 2 2
ATLAS CAZ00 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS 5T12
Collector name | ATLAS CALG0 |No. Collectors | 1 Storage name | T12
Calculated annual results for "solar-only / preheat system™
Qd.sh Daily drawoff | 30 |I Daily drawoff | 110 II Daily drawoff | 140 |I
Location ! Qd,hw| QL Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL Qpar fsol
Mlfy Mify | Mify | My % MIfy | Mify | Mify % Mify | My | Mify %
Stockholm SE 4438 | 2340 52 6150 | 2794 46 7821 | 2999 38
WiirzburgDE 2289 | 2384 56 5897 | 2882 48 7505 | 3154 47
Davos CH 4857 | 3468 72 6654 | 4037 61 8483 | 4289 51
Athens GR 3343 | 2851 86 4573 | 3595 78 5834 | 4100 70
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Qd MJ/y |Annual heat demand for domestic hot water
aL Mlfy  |Annual heat energy delivered by the solar system
Qpar Mify |Annual parasitic energy: {electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wlrzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions

Ta,ave 7.5 9.0 3.2 185

Tc,ave 3.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kWh/m? |Annual irradiation South, 45°
Ta,ave il Annual average outdoor air temperature
Tc,ave °C Annual average mains cold water temp.
ATc K Seasonal variation of Tc
Th 45°C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side {300 |kPa |Max. operating press. - tank side 11,000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demaokritos.gr

Test report id. number

6085 DE1, 6056 DE1, 6056 F1

Date of test report

23/7/2018, 18/7/2018, 1/8/2017

Test method

ISO 8455-5 (DST)

Comments of test lab

No comments

N.C.SR “pE
SOLAR EngRay CicRITO

R 8 2
: LABO /
rﬁﬁ}?&m?"“ Beli':m“/’ KR, "ﬁ
an - Fax: il
15310 Ag. Perackeui - fm . Lot 7

Allvaiues are subject to some uncertainty; e.g. the uncertainty on system owbput is fypically in the range of + 5% to + 15 %

Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495,
http:/ /www.dgshellas.gr, e-mail: ioannisalexicu@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STL12
Collector name | ATLAS CA200 INo. Collectors | | Storage name | T12
Calculated annual results for "solar-only / preheat system”
Qd.sh Daily drawoff I 80 I\ Daily drawoff | 110 |\ Daily drawoff I 140 II
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 4478 | 2498 56 6150 | 3043 50 7821 | 3343 43
WiirzburgDE 4289 | 2517 59 sza7 | 3106 53 7506 | 3469 45
Davos CH 4357 | 3721 77 6654 | 4478 67 2483 | as2s 57
Athens GR 3343 | 2961 89 4573 | 3784 83 5834 | 4384 75
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
Tcave 85 10.0 5.4 17.8
+ ATc 6.4 3.0 0.8 7.4
G kwh/m? |Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave °C Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature (mixing valve temperature).
Max. operating press. - collector side 1300 |kPa ||Max. operating press. - tank side 11,000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6095 DE1, 6096 DE1, 6096 F1

Date of test report

23/7/2018, 18/7/2018, 1/8/2017

Test method

Comments of test lab

IS0 9459-5 {DST)

No comments

N.C.S.R “p
SOLAH ENEnEn'{J" CKRITOs

LAEORATORY /]
fefai"?;m\;:ssuls Boleanon Waiiaih 1.7,
it 15 - Fax; 2+ 2 &
158 0 Ag. Paraskau - v

tikl - Grogdy

Allvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system output is typically in the range of + 5 % to + 15 %

Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4, Fax: +301 6233495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS ST15
Collector name | ATLAS CA230 INo. Collectors | | Storage name | T15

Calculated annual results for "solar-only / preheat system”
Qd.sh Daily drawoff I 110 I\ Daily drawoff | 140 |\ Daily drawoff I 170 II
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 5150 | 3280 54 ve21 | 3vs4 48 9492 | 4068 43
WiirzburgDE 5897 | 3343 57 7506 | 3879 52 a114 | 4226 47
Davos CH 6654 | 4882 73 8423 | 5550 66 | 10281 | ss97 57
Athens GR 4573 | 2974 87 5834 | 4730 82 7064 | 5230 76
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
www.solar.demokritos.gr

Testing Laboratory
Website

Test report id. number

6095 DE1, 6096 DE1, 6096 F1

Date of test report

23/7/2018, 18/7/2018, 1/8/2017

Test method

Comments of test lab

IS0 9459-5 {DST)

No comments

N.C.S.R <p E
SOLAR hmgneg ol

o}

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STELS
Collector name | ATLAS CA200 INo. Collectors | | Storage name | T15
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 110 || |pailydrawofi | | 140 |1 [pailyd] | | 170 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE - 5150 | 3031 - 49 7821 | 3406 44 9402 | 3827 g 38
WiirzburgDE - 5397 | 3106 - 53 7506 | 3564 47 a114 | 3816 - 42
Davos CH - 6654 | 4447 - 67 8433 | 4s51 sz | 10281 | si72 - 50
Athens GR - 4573 | 3784 - 83 5834 | 4447 77 7064 | 4951 - 70
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS 5T16
Collector name | ATLAS CA230 INo. Collectors | | Storage name | T16
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 110 || |pailydrawofi | | 140 |1 [pailyd] | | 170 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE - 5150 | 3311 - 54 7821 | 3784 49 g402 | 4131 g a4
WiirzburgDE - 5897 | 3343 - 57 7506 | 3910 52 a114 | 4289 - 47
Davos CH - 6654 | 4882 - 74 8433 | sse2 66 | 10281 | see2 - 58
Athens GR £ 4573 | 2974 g 87 5834 | avez 82 7064 | sz93 : 76
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STEL6
Collector name | ATLAS CA200 INo. Collectors | | Storage name | T16
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 110 || |pailydrawofi | | 140 |1 [pailyd] | | 170 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE - 5150 | 3027 - 49 7821 | 3437 44 9492 | 3658 g 39
WiirzburgDE - 5897 | 3112 - 53 7506 | 3564 43 a114 | 3847 - 42
Davos CH - 6654 | 4447 - 67 8433 | 4s51 sz | 10281 | 5235 - 51
Athens GR - 4573 | 3784 - 83 5834 | 4447 77 7064 | 4983 - 71
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STL16
Collector name | ATLAS CA160 INo. Collectors | 2 Storage name | T16
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 110 || |pailydrawofi | | 140 |1 [pailyd] | | 170 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 5150 | 3658 60 7821 | 4320 55 g402 | 4825 L%t
WiirzburgDE 5397 | 3652 62 7506 | 4352 58 a114 | 4sz20 54
Davos CH 6654 | 5487 83 8433 | 6433 76 | 10281 | 7127 69
Athens GR 4573 | 4226 92 5834 | 5140 88 7064 | 5929 84
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments NCSR “DEmMokaiTog. ,

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS 5T20
Collector name | ATLAS CA160 INo. Collectors | 2 Storage name | T20
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 170 || |pailydrawofi | | 200 |1 [paiyd] | | 230 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 9452 | 4920 52 11164 | 5330 48 13933 | 5708 41
WiirzburgDE 9114 | 5014 55 | 10881 | 5487 51 | 13371 | see 45
Davos CH 10281 | 7253 71 | 12110 | 78c2 65 | 15137 | s231 54
Athens GR 7064 | 5992 85 8326 | 6717 gl | 10407 | 7632 73
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab g

:C.5.R “p .
No comments f?%é:ﬂgsﬂ%?ﬂ'éﬂél‘s':'frgpﬁl/;74, w i
WSS )
Uik - Grogs = s

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STE20
Collector name | ATLAS CA230 INo. Collectors | | Storage name | T20
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 170 || |pailydrawofi | | 200 |1 [paiyd] | | 230 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 9452 | 4194 44 | 11164 | 4447 40 13933 | 4604 33
WiirzburgDE 9114 | 4352 45 | 10801 | 4867 44 | 13371 | 4888 37
Davos CH 10281 | 8055 s | 12110 | &370 53 | 15137 | es2s 43
Athens GR 7064 | s5424 77 8326 | sg9z 72 | 10407 | 6591 63
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5
Tc,ave 8.5 10.0 5.4 17.8
+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments gszfé:ﬁégﬁlzev %3;5!785; »f sl
T 12 Ersr}:!gf;,”f_!:x.ii"%’ﬁ:%
9. Parasievi - Atk - Gra el

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STEE20
Collector name | ATLAS CA200 INo. Collectors | | Storage name | T20
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 170 || |pailydrawofi | | 200 |1 [paiyd] | | 230 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 3452 | 3690 39 11164 | 3879 25 13933 | 4005 29
WiirzburgDE 9114 | 3879 43 | 10881 | 4100 33 | 13371 | 4226 32
Davos CH 10281 | 5235 51 | 12110 | 5487 45 | 15137 | 613 37
Athens GR 7064 | 5014 7 8326 | s487 66 | 10407 | 5829 57
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5
Tc,ave 8.5 10.0 5.4 17.8
+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
No comments

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %

Version 4,5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 62334495,
http:/ fwww.dgshellas.gr, e-mail: ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece
Brand {optional} ATLAS Website |www.sonnegr
Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr
Postal Code 32009 |Sch1matari Viotias Tel. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS STL20
Collector name | ATLAS CA200 INo. Collectors | 2 Storage name | T20
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 170 || |pailydrawofi | | 200 |1 [paiyd] | | 230 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE 9452 | 5267 55 11164 | 5771 52 13933 | 6307 45
WiirzburgDE 9114 | 5292 sg | 10881 | 5897 55 | 13371 | es28 43
Davos CH 10281 | 7852 76 | 12110 | 8578 71 | 15137 | @209 61
Athens GR 7064 | 6244 28 8326 | 7064 g5 | 10407 | 8105 78
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5
Tc,ave 8.5 10.0 5.4 17.8
+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)
Comments of test lab
N.C.8.R
o comments A
s ;:*:;6::?;5*;;“.*;fﬁ?’fﬂ’-‘é?f*;%ga%

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %
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Summary of EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTICN LTD Country |Greece

Brand {optional} ATLAS Website |www.sonnegr

Street 68 Km N.R. Athens - Lamia E-mail infe@sonne.gr

Postal Code 32009 |Sch1matari Victias Tel. / Fax |+30 |22620 59260

System family overview

For each storage and collector size, give number of collectors

Comments of test lab

No comments

Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 1 2
Name of system configuration ATLAS ST30
Collector name | ATLAS CA200 INo. Collectors | 2 Storage name | T30
Calculated annual results for "solar-only / preheat system”
Qh P2y drawoff | 250 || |pailydrawofi | | 300 |1 [pailyd| | | a00 |i
Lacation ’ Qd,hw| QL Qpar | fsol |Qdhw| G Qpar | fsol |Qd,hw| QU Qpar fsol
My My | My | My % My | My | Mijy % Mify | Mify | My %
Steckholm SE - 13939 | 6654 - a3 16746 | 7190 43 22327 | 7569 g 34
WiirzburgDE - 13371 | 8875 - 51 | 18052 | 7508 47 | 213 | 7879 - 37
Davos CH - 15137 | 9745 - 64 | 18165 | 10407 57 | 24220 | 10754 - 44
Athens GR £ 10407 | 8389 g g1 | 12488 | o461 76 | 16651 | 10722 : 64
Perf. indicators for the table above
Qd,sh Mlfy | Not relevant for solar domestic hot water system
Cd Mlfy |Annual heat demand for domestic hot water
qlL MJfy  |Annual heat energy delivered by the solar system
Qpar MJfy  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Q/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 32 18.5

Tc,ave 8.5 10.0 5.4 17.8

+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave e Annual average mains cold water temp.
ATC K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 300 kPa Max. operating press. - tank side 1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method 1SC 9459-5 {DST)

Alfvaiyes are subject 10 some uncertainty; e.q. the uncertainty on system owtput iz typically in the range of + 5 % to 15 %
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Summary of | EN12976-2 | test results Certification No. SKM 10043/2
Annex to Solar KEYMARK Certificate Issued 2018-08-30
Company SONNE AKTION LTD Country |Greece
|[Brand (optional) ATLAS Website |www.sonne.gr
IStreet 68 Km N.R. Athens - Lamia ||E-mail info@sonne.gr
| Postal Code 3200% ISch‘\matar‘\ Viotias ITeI. / Fax |+30 |22620 59260
System family overview
For each storage and collector size, give number of collectors
Collector name T12 T15 T16 T20 T30
ATLAS CA160 1 2 2
ATLAS CA200 1 1 1 1 2 2
ATLAS CA230 1 1 Z
|Name of system configuration ATLAS 5TL3D
Collector name | ATLAS CA230 |No. Collectors | 2 Storage name | T30
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 250 |I Daily drawoff | 300 |I Daily d | | 400 |\
Location ’ Qdhw| QL Qpar | fsol |Qdhw| QL Qpar | fsol |Qdhw| QL Qpar fsol
MIfy Mify | Mify | Mify % Mify | Mify | MIfy % Mify | Mify | MIfy %
Stockholm SE - 13939 | 7222 - 52 | 16746 | 7416 - 47 | 22327 | 8483 - 38
WiirzburgDE - 13371 | 7379 55 | 16052 | 8168 - 51 | 2143 | 8925 4z
Davos CH - 15137 | 10659 70 | 18185 | 11805 - &4 | 24220 | 12173 50
Athens GR - 10407 | 8830 85 | 12488 | 9997 - g0 | 1ess1 | 11805 70
Perf. indicators for the table above
Qd,sh Mify  |Not relevant for solar domestic hot water system
Qd Mify  |Annual heat demand for domestic hot water
QL mMify  |Annual heat energy delivered by the solar system
Qpar Mify  |Annual parasitic energy: {electricity for pumps/controllers)
fo=Q1/Qq - Solar fraction
Stockholm SE | Wiirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
|Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
Tc,ave 8.5 10.0 5.4 17.8
+ ATc 6.4 3.0 0.8 7.4
G kwh/m? | Annual irradiation South, 45°
Ta,ave °C Annual average outdoor air temperature
Tc,ave C Annual average mains cold water temp.
ATc K Seasonal variation of Tc
Th 45 °C Desired hot water temperature {mixing valve temperature).
| Max. operating press. - collector side |300 |kPa IMax. operating press. - tank side |1,000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website wwwy .50 lar.demokritos.gr
Test report id. number 6095 DE1, 6096 DE1, 6096 F1
| Date of test report 23/7/2018, 18/7/2018, 1/8/2017
Test method IS0 3459-5 {DST)
Comments of test lab BN
No comments ﬁ?&éﬁnermvgnc# &‘ggg:rg & /,;1 ; P
Tok 4210 Gmgf;fl;;:a:;;, a 3
153 90 Ag. Paraghey; 4“‘,&{"‘;:

All varltres are subfect To sOMe ucertainty; e.g. the UNCEFTOINEY ON SYsTEm OUIPUE (s tyically in the ronge of + 5% to+ 15 %
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