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. Licence Number 011-7S494 F
Annex to Solar Keymark Certificate - Summary of -
Date issued 2016-11-03
EN ISO 9806:2013 Test Results
Issued by
Licence holder SAMMLER B. Michalopoulos sa Country|Greece
Brand (optional) -- Web www.sammler.gr
Street, Number 18 Chiou str. Aspropyrgos Ind. Zone E-mail [sammler@sammler.gr
Postcode, City GR-19300, Athens Tel +30|210 232 0337
Collector Type Flat plate collector, glazed
Power output per collector
2 Gb = 850 W/m?; Gd = 150 W/m?
14 "<' 14 ..'c.- v o w £ I9m -9
Eg|eF| e8| 8% AL
O ® [T O 3 O < 0K 10 K 30K 50 K 70 K 130K
Collector name m? mm mm mm W W W W W W
ARIS2004 2.11 2'037 | 1'036 90 1'481 | 1'397 | 1'220 | 1'032 833 168
ARIS2304 2.31 2'037 | 1'136 90 1'624 | 1'532 | 1'338 | 1'132 913 184
ARIS2504 2.52 2'037 | 1'235 90 1'766 | 1'666 | 1'455 | 1'230 993 200
Power output per m2 gross area 702 662 578 489 395 80
Performance parameters test method Steady state - outdoor
Performance parameters (related to AG) n0,hem al a2
Units - W/(m?2K)| W/(m?2K?)
Test results 0.702 | 3.930 | 0.007
Incidence angle modifier test method Steady state - outdoor
Bi-directional incidence angle modifiers |No
Incidence angle modifier Angle 10° 20° 30° 40° 50° 60° 70° 80° 90°
Transversal Kot coll 1.00 1.00 0.99 0.97 0.91 0.78 0.63 0.36 0.00
Longitudinal KoL coll 1.00 1.00 0.99 0.97 0.91 0.78 0.63 0.36 0.00
Heat transfer medium for testing Water-Glycole
Flow rate for testing (per gross area, Ag) dm/dt 0.021 |kg/(sm?)
Maximum temperature difference for thermal performance calculations (O 9. max 130 |K
Standard stagnation temperature (G = 1000 W/m?; 3, = 30 °C) gt 195 |°C
Effective thermal capacity, incl. fluid (per gross area, Ag) (:/m2 5.26 [kJ/(Km?)
Maximum operating temperature Fmax op 110 |°C
Maximum operating pressure Pmax,op 1000 |kPa
Testing laboratory |SPF, CH-8640 Rapperswil www.spf.ch
Test report(s) C1702LPEN Dated 02.11.2016
C1703LPEN 02.11.2016
C1703QPEN 02.11.2016
Comments of testing laboratory Datasheet version: 5.01, 2016-03-01
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Annex to Solar Keymark Certificate Licence Number 011-7S5494 F
Supplementary Information Issued 2016-11-03
Annual collector output in kWh/collector at mean fluid temperature 9,,, based on EN ISO 9806:2013 test results

Standard Locations Athens Davos Stockholm Wiirzburg
Collector name |ﬁﬂ 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C | 25°C 50°C 75°C
ARIS2004 2'282 1'546 973 | 1'690 1'129 697 | 1244 779 462 | 1'354 836 487
ARIS2304 2'503 1'695 1'068 | 1'854 1'238 765 | 1'365 855 507 | 1'485 917 534
ARIS2504 2'721 1'843 1'161|2'016 1'346 831 | 1'484 929 551 | 1'614 997 580

Annual output per m? gross area 1081 733 | 461 [ 801 | 535 | 330 | 590 [ 369 | 219 | 642 | 396 [ 231

Fixed or tracking collector Fixed (slope = latitude - 15°; rounded to nearest 5°)

Annual irradiation on collector plane 1765 kWh/m? 1714 kWh/m? 1166 kWh/m? 1244 kWh/m?
Mean annual ambient air temperature 18.5°C 3.2°C 7.5°C 9.0°C
Collector orientation or tracking mode South, 25° South, 30° South, 45° South, 35°

The collector is operated at constant temperature 9m (mean of in- and outlet temperatures). The calculation of the annual collector
performance is performed with the official Solar Keymark spreadsheet tool Scenocalc Ver. 5.01 (March 2016). A detailed description
of the calculations is available at www.solarkeymark.org/scenocalc

Additional Information

Collector heat transfer medium Water-Glycole

Hybrid Thermal and Photo Voltaic collector No

The collector is deemed to be suitable for roof integration No

The collector was tested successfully according to EN 1SO 9806:2013 under the following conditions:

Climate class (A, B or C) A -

Maximum tested positive load 3000 Pa
Maximum tested negative load 3000 Pa
Hail resistance using ice balls (diameter) 45 mm

Energy Labelling Information

Reference Area, A, (m°)|Data required for CDR (EU) No 811/2013 - Reference Area A,

ARIS2004 2.11 Collector efficiency (n.,) | 53 | %
ARIS2304 2.31 Remark: Collector efficiency (n ..;) is defined in CDR (EU) No
ARIS2504 2.52 811/2013 as collector efficiency of the solar collector at a

temperature difference between the solar collector and the
surrounding air of 40 K and a global solar irradiance of 1000 W/m?
expressed in % and rounded to the nearest integer. Deviating from
the regulation n ., is based on reference area (A ., ) which is

aperture area for values according to EN 12975-2 or gross area for

1SO 9806:2013.

Data required for CDR (EU) No 812/2013 - Reference Area A,
Zero-loss efficiency (ng ) 0.702 --
First-order coefficient (a,) 3.93 W/(m?2K)
Second-order coefficient (a,) 0.007 W/(m?K?)
Incidence angle modifier IAM (50°) 0.91 --

Remark: The data given in this section are related to collector
reference area (A ) which is aperture area for values according to
EN 12975-2 or gross area for ISO 9806. Consistent data sets for
either aperture or gross area can be used in calculations like in the
regulation 811 and 812 and simulation programs.

DIN CERTCO e AlboinstraBBe 56 ® 12103 Berlin, Germany
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Summary of | EN12976-2 |SOLAR SYSTEM test results Licence Number 011-7S2720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300 Athens Tel. / Fax |+30 |210 232 0337
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)

Horizontal

Type of auxiliary heating (internal back-up heat)

None

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

Optional internal back-up heating (not tested)

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

Solar only / Solar preheat

Collector(s)

Heat store(s)

Company SAMMLER B.Michalopoulos Company SAMMLER B.Michalopoulos
Keymark lic.no. if available 011-75494 F Keymark lic.no. if available |--
Per module _ [
) g > 8|5 e
Collector name " Z w £ w = |Store name £ g 0 2loucl wel 8T E &g
» [ Y 0 = N:Wm"’*"”""'—“‘d"‘
cg | 88 | oF £33/ 88/ 285888
O < o 9 o 3 - > 0|0 30T | <<l
m? mm mm litres | mm | mm | mm | litres | kW
ARIS2004 2.11 2037 1036 |SV160 160 | 1055 | 580 | 580 -- --
ARIS2504 2.52 2037 1235 |SV200 200 | 1324 | 580 | 580 -- --
SV300 300 | 1764 | 580 | 580 -- --
Solar loop controller Solar loop fluid
Keymark lic.no. if available - Recommended/required |Recommended
Company -- Company --
Name - Name Water/Glycole
Solar loop pump - power range -W  to -- W |Freezing point -- °C
System family overview
Number of collectors in each configuration for each store
Collector name Store name
SvV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Comments of test lab B
INSTITUT FUR

—SPF

SOLARTECHNIK

DIN CERTCO e AlboinstraRe 56 e 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de ® www.dincertco.de
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A168
Collector name | ARIS2004 |No. Collectors | 1 Storage name | SV160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlfy | Mify | MlJy % Mlly | Mify | MlJy % Mlfy | Mify | MlJy %
Stockholm SE - 7821 | 3386 - 43 9492 | 3664 - 39 | 11164 | 3829 - 34
WiirzburgDE - 7506 | 3543 - 47 9114 | 3892 - 43 10691 | 4084 - 38
Davos CH - 8483 | 4954 - 58 | 10281 | 5315 - 52 | 12110 | 5534 - 46
Athens GR - 5834 | 4451 - 76 7064 | 5015 - 71 8326 | 5487 - 66
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A168 is S212 ST1.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de



TUVRheinland® — |NSTITUT FUR

SPF SOLARTECHNIK

DIN CERTCO Page 3 of 7
Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A169
Collector name | ARIS2504 |No. Collectors | 1 Storage name | SV160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 7821 | 3762 - 48 9492 | 4167 - 44 | 11164 | 4477 - 40
WiirzburgDE - 7506 | 3880 - 52 9114 | 4366 - 48 10691 | 4725 - 44
Davos CH - 8483 | 5573 - 66 | 10281 | 6127 - 60 | 12110 | 6515 - 54
Athens GR - 5834 | 4761 - 82 7064 | 5446 - 77 8326 | 6044 - 73
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A169 is S212 ST2.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A208
Collector name | ARIS2004 |No. Collectors | 1 Storage name | SV200
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I" [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 3626 - 38 | 11164 | 3851 - 35 | 13939 | 4056 - 29
WiirzburgDE - 9114 | 3855 - 42 | 10691 | 4105 - 38 | 13371 | 4359 - 33
Davos CH - 10281 | 5223 - 51 | 12110 | 5522 - 46 | 15137 | 5813 - 38
Athens GR - 7064 | 4980 - 71 8326 | 5503 - 66 | 10407 | 6088 - 59
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A208 is S212 ST3.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337
System family overview
For each storage and collector size, give number of collectors
Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A228
Collector name | ARIS2504 |No. Collectors | 1 Storage name | SV200

Calculated annual results for "solar-only / preheat system"

Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I" [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 4091 - 43 11164 | 4387 - 39 13939 | 4670 - 34
WiirzburgDE 9114 | 4293 47 10691 | 4650 44 13371 | 5001 37
Davos CH 10281 | 5983 58 | 12110 | 6382 53 | 15137 | 6751 45
Athens GR 7064 | 5383 76 8326 | 5986 72 | 10407 | 6754 65
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;

e ——— INSTITUT FUR

The SPF test number for the system subtype A228 is S212 ST4.The annual performance SPF soiartecunik

for the system subtype was calculated according to the Specific CEN Keymark Scheme

Rules for system families.

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de

Version 3.6, 2014-06-18
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A230
Collector name | ARIS2004 |No. Collectors | 2 Storage name | SV200
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 5192 - 55 | 11164 | 5749 - 52 | 13939 | 6384 - 46
WiirzburgDE - 9114 | 5268 - 58 | 10691 | 5869 - 55 | 13371 | 6686 - 50
Davos CH - 10281 | 7793 - 76 | 12110 | 8622 - 71 | 15137 | 9582 - 63
Athens GR - 7064 | 6245 - 88 8326 | 7093 - 85 | 10407 | 8263 - 79
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The system A230 is the subtype with the highest ratio of collector aper-ture area to the SPF soiartecunik
total store volume. In accordance to the Keymark Scheme Rules for Solar Thermal )
Products, high temperature and safety tests were performed unter SPF test number éé{@
S211QPEN on this system. -
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337
System family overview
For each storage and collector size, give number of collectors
Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A308
Collector name | ARIS2004 |No. Collectors | 2 Storage name | SV300
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 250 [I [Daily drawoff| | 300 |I [Daily drawoff| | 400 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 13939 | 6760 - 49 | 16746 | 7335 - 44 | 22327 | 7882 - 35
WiirzburgDE 13371 | 6940 52 | 16052 | 7641 48 | 21413 | 8330 39
Davos CH 15137 | 9915 66 | 18165 | 10645 59 | 24220 | 11238 46
Athens GR 10407 | 8481 82 | 12488 | 9529 76 | 16651 | 12073 73
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
A308 was tested as the "medium" subtype under SPF Test Number S212. SPF soiartecunik

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de

Version 3.6, 2014-06-18
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1 Description of Collector

1.1 Technical Data of the Sample

parallel tubes

Product information Absorber
SAMMLER B. Absorber element Aluminium sheet
Manufacturer .
Michalopoulos sa Length of absorber element | 1947.0 mm
Model ARIS2004 Width of absorber element | 968.0 mm
Type Flat plate collector Thickness of absorber
Flow Parallel grid element 0.50 mm
Serial product Yes Coai Ceramic-metal-structure
oating
Drawing number See Annex A (Cermet)
Serial number 31139 Flowed through element Copper pipe
Date of manufacture 24.05.2016 Joining technique Laser welded
Joining seam --
Physical parameters
Gross length 2.037 m Installation
Gross width 1.036 m On tilted roof Yes
Gross heigth 0.090 m In tilted roof Yes
Gross area 2110 m? On flat roof No
Aperture area 1.907 m? On flat roof with stand Yes
Absorber area 1.887 m? Facade No
Weight empty 38.0 kg
Fluid capacity 141 Casing and insulation
Casing material Aluminium
Construction Sealing material EPDM, Silicone
Type Flat plate collector Insulation material Rockwool
Number of absorber 1 Thickness (in mm) 40
elements Aperture dimensions 1.970 m * 0.968 m
Absorber pitch 100.0 mm
Number of hydraulically | o Limitations (manufacturer information)

Number of thermally
serial glazings

1

Max. operating temperature

110°C

Max. operating pressure

10 bar

Material of glazing(s)

Toughened glass

Other

Thickness of glazing(s)

3.2mm

Remarks on collector design

Heat transfer fluid (manufacturers’ recommendation)

Type Water-Propyleneglycol
Specifications - Test schedule
Test procedure |§o 9806:2013,
Flow range (manufacturers’ recommendation) utdoor test
Flow range 50 - 200 I/h Sample received 13.07.2016
Rated flow rate 100 I/h Start of test 20.07.2016
End of test 11.10.2016

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report

Name: iC1702LPENe.pdf
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1.2 Sketch of Collector
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1.3 Specifications on Elements

1 Cover rail
Description: Aluminum
2 Frame
Type of construction: Frame
Material: Aluminium
Profile: Extruded profile
Corners: Glued corners with corner joints
Coating: Powder coated
Remarks: Glued
3 Glazing
Material: Toughened glass
Thickness [mm]:
Properties: Low ferrous content, internally structured
4 Glass support
Description: Silicone

5 Absorber

Absorber element: Aluminium sheet
Flow-through element: Copper pipe
Length of element [mm]: 1947
Width of element [mm]: 968
Flow type: Parallel grid
Joining technique: Laser welded

5 Absorber coating
Tradename: Alanod Sunselect
Description: Ceramic-metal-structure (Cermet)
Manufacturing process: Sputtering

6 Thermal insulation
Material: Rockwool
Lamination: Black glass fleece
Thickness [mm]: 40

8 Rear panel
Description: Steel sheet
Thickness [mm]: 0.5

The validity and authenticity of this report can be checked anytime
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1.4 Photo of Collector

i
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2 Test Methods and Results

2.1 Test of Thermal Performance

Tests carried out according to ISO 9806:2013.

Deviations from this standard are indicated by the same formatting that is used for this clause. The reasons for the
deviations are mentioned.

Ve V4 | : vio  vi2

Collector Collector

T89_Messloop / 04.06.02 / Gub

Fig. 2.1: Test loop for efficiency measurements.

The validity and authenticity of this report can be checked anytime
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2.3 Power Output
2.3.1 General

Flow rate during test

150.0 I/h

Fluid for tests

33.3 Vol-% ethylene glycol

Test method

stationary (steady state)

Geographical position of test site

47.2°N/8.8°0, 417 m NN

Collector tilt angle

tracked (45 + 10)°

Collector azimuth angle

tracked (0 + 48)°

Definition of efficiency MNhem = Q/A -G
Thermal output power of collector Q
Gross area Ac
Solar irradiance G
Solar irradiance on reference area Ac'G

Efficiency equation

*

*2
Nhem =Nohem —81 * Tm — 82 ‘G- Ty

Temperature at collector inlet

1()in

Temperature at collector outlet

ﬂex

Ambient temperature

V)

Mean collector temperature

O
Oy = (ﬁin + Vex )/2
T

Reduced collector temperature =0y —0,)/G
Solar irradiance for efficiency diagrams G =800 W/m?
Peak collector efficiency based on beam irradiance No,b

The validity and authenticity of this report can be checked anytime
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2.3.2 Power output per collector unit

2.3.2.1 Peak power
Peak power Wheak per collector unit for normal incident irradiation of 1000 Wm2.

Wpeak =1481 [W]

2.3.2.2 Diagram

Power output per collector unit for G = 1000 WwW/m?

1600

1400

\

1200

1000

800

Power output [W]

600

400

200

0 10 20 30 40 50 60 70 80 90 100
B - O, [K]

Fig. 2.2: Power output per collector unit at irradiance G = 1000 W/m?

2.3.2.3 Power output per collector unit

o — Global irradiance G
moa G = 400 W/m? G = 700 W/m? G = 1000 W/m?
0K 593 W 1037 W 1481 W
10K 508 W 952 W 1397 W
20K 421 W 865 W 1310 W
30K 331 W 775 W 1220 W
40K 238 W 682 W 1127 W
50 K 142 W 587 W 1031 W
60 K 44 W 488 W 933 W
70K - 387 W 832 W
80K -- 283 W 728 W
90 K - 177 W 621 W
100 K -- 67 W 511 W
110K - - 399 W
120 K -- -- 284 W
130 K - - 166 W
The validity and authenticity of this report can be checked anytime
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2.3.3 Efficiency curve

The efficiency curves with reference to the absorber-, aperture- and gross areas are indicated in addition to the
requirements of the norm.

Collector efficiency for G = 800 w/m?

1.0 I
Absorber

0.9

— — — Aperture
0.8 Gross
0.7 | Eers =
0.6 T
0.5
0.4 \\
0.3 Xﬁ
0.2
0.1
0.0

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

To* [Km%W]

Fig. 2.3: Efficiency diagram for G = 800 W/m?

2.3.3.1 Parameters for efficiency equation

Reference area | Absorber area Aperture area Gross area Uncertainty
10,hem (-) 0.785 0.777 0.702 +0.0023

a1 (W/m?K) 4.40 4.35 3.93 +0.08

az (W/m?K?) 0.0074 0.0073 0.0066 + 0.0008

Peak collector efficiency related to gross area based on beam irradiance according to chapter 25.1.4.4 and Annex B
of 1IS09806:2013:

Mo.b=0.718

The validity and authenticity of this report can be checked anytime
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2.4 Incidence Angle Factor
2.4.1 Table of the Incidence Angle Modifier (IAM)

0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
Khem (OL) 1.00 1.00 1.00 0.99 0.96 0.91 0.78 0.63 0.36 0.00
Khem (Or) 1.00 1.00 1.00 0.99 0.96 0.91 0.78 0.63 0.36 0.00

Incidence angle modifier for diffuse radiation according to chapter 25.1.4.4 and Annex B of ISO 9806:2013
Kd = 0.855

2.4.2 Diagram of the Incidence Angle Modifier

Incidence Angle Modifier
1.20 ‘
| —— IAML=IAMT |

1.00

0.80 \

0.60

0.40 N

0.20

0.00

0 10 20 30 40 50 60 70 80 90
Angle [°]
Fig. 2.4: Incidence angle modifiers
The validity and authenticity of this report can be checked anytime
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2.5 Time Constant

c=70s

2.6 Effective Thermal Capacity
2.6.1 Determination according to ISO 9806:2013, Chapter 26.1.3

Determination based on transient behaviour of the collector.
Ceft,c3= 26.0 kJ/K (Effective thermal capacity of collector filled with fluid)

Additional information: The thermal capacity was measured with the properties of ,Antifrogen N*. For other fluids,
the thermal capacity is calculated as follows:

Ceftca = 1.4 | * density * specific heat capacity of fluid + 20.4 kJ/K

2.6.2 Determination according to 1SO9806:2013, Chapter 26.3.2

Estimation based on material properties.
Cefie162 = 11.1 kJ/K (Effective thermal capacity of collector filled with fluid)

Additional information: The thermal capacity was measured with the properties of ,Antifrogen N*. For other fluids,
the thermal capacity is calculated as follows:

Cetto162 = 1.4 | * density * specific heat capacity of fluid + 5.5 kJ/K

The validity and authenticity of this report can be checked anytime
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2.7 Pressure Drop
2.7.1 Diagram

Pressure drop in Pa
1600

1400 ’4E 200 C

1200

1000

800

600

Pressure drop [Pa]

400

200

0 50 100 150 200 250 300 350 400
Flowrate [l/h]

Fig. 2.5: Pressure drop as a function of volume flowrate for 33.3 Vol% Water Ethyleneglycole

2.7.2 Pressure drop at rated flowrate

Conditions:
Tm =20°C and dV/dt = 100 I/h
Ap =289 Pa

2.7.3 Table of pressure drop data in Pa

Conditions:
Tm=20"°C
Flow rate [I/h] 0 50 100 150 200 250 300 350 400
Pressure drop [Pa] 0 139 289 450 623 807 1003 1210 1429
The validity and authenticity of this report can be checked anytime
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2.8 Observed Failures

Details about failures that are rated as major failures according to Clause 18 of ISO 9806:2013.

Absorber leakage or such deformation that permanent contact between absorber and =

: . assed
cover is established.
Breaking or permanent deformation of cover or cover fixing. Passed
Breaking or permanent deformation of collector fixing points or collector box. Passed
Loss of vacuum or low pressure (applicable for vacuum or subatmospheric collectors) N/A
Accumulation of humidity in form of condensate on the inside of the transparent cover of =

. o e assed

the collector exceeding 10% of the visible transparent cover area
Any other abnormality resulting in a reduction of thermal performance or service life time Passed

No major failures according to Clause 18 of ISO 9806:2013 were found for this collector.

3 Remarks

This report must not be copied except in full.

The test methods applied fulfil the requirements of ISO 9806:2013.

The test results only refer to the tested collector sample.

This test report is made according to the requirements of ISO 9806:2013.
This test report fulfils the requirements of ISO17025.

Rapperswil, 02.11.2016

! & %;/tf

Dr. Andreas Bohren Dipl.-Ing. Walter Gubler
Head of SPF Testing Test engineer

The validity and authenticity of this report can be checked anytime
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Annex A: Technical Documents

A.1 Engineering Drawings

Drawing number or drawing name Date of revision
ARIS2004 mod2016 11.2016

Absorber SML20A 020/010307 03.2007

Solar glass 1000x2000x3.2 11.2016

Rock wool 1000x2000x40 with blackfleece 11.2016

A.2 Part lists

Document name Date of revision
ARIS2004 mod2016 11.2016

A.3 Datasheets

Drawing number or drawing name Date of revision

Collector specifications ARIS2004-2304-2504 11.2016

The validity and authenticity of this report can be checked anytime
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1 Description of Collector

1.1 Technical Data of the Sample

elements

1

Product information Absorber

SAMMLER B. Absorber element Aluminium sheet
Manufacturer .

Michalopoulos sa Length of absorber element | 1947.0 mm
Model ARIS2504 Width of absorber element | 1170.0 mm
Type Flat plate collector Thickness of absorber

; 0.50 mm
Flow Parallel grid element
Serial product Yes . Ceramic-metal-structure
- Coating
Drawing number See Annex A (Cermet)
Serial number 31199 Flowed through element Copper pipe
Date of manufacture 24.05.2016 Joining technique Laser welded
Joining seam --
Physical parameters
Gross length 2.037m Installation
Gross width 1.235m On tilted roof Yes
Gross heigth 0.090 m In tilted roof Yes
Gross area 2.516 m? On flat roof No
Aperture area 2.295 m? On flat roof with stand Yes
Absorber area 2.278 m? Facade No
Weight empty 45.0 kg
Fluid capacity 1.71 Casing and insulation
Casing material Aluminium

Construction Sealing material EPDM, Silicone
Type Flat plate collector Insulation material Rockwool
Number of absorber Thickness (in mm) 40

Absorber pitch

100.0 mm

Aperture dimensions

1.970 m* 1.165 m

parallel tubes

Number of hydraulically

11

Limitations (manufacturer information)

Number of thermally
serial glazings

1

Max. operating temperature

110°C

Max. operating pressure

10 bar

Material of glazing(s)

Toughened glass

Other

Thickness of glazing(s)

3.2mm

Remarks on collector design

Heat transfer fluid (manufacturers’ recommendation)

Type

Water-Propyleneglycol

Specifications

Test schedule

Flow range (manufacturers’ recommendation)

Test procedure

1ISO 9806:2013,
Outdoor test

Flow range

60 - 250 I/h

Rated flow rate

1251/h

www.solarenergy.ch/i-Report

Sample received 13.07.2016
Start of test 21.07.2016
End of test 11.10.2016

The validity and authenticity of this report can be checked anytime
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1.2 Sketch of Collector
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1.3 Specifications on Elements

1 Cover rail
Description: Aluminum
2 Frame
Type of construction: Frame
Material: Aluminium
Profile: Extruded profile
Corners: Glued corners with corner joints
Coating: Powder coated
Remarks: Glued
4 Glazing
Material: Toughened glass
Thickness [mm]:
Properties: Low ferrous content, internally structured
5 Glass support
Description: Silicone

6 Absorber

Absorber element: Aluminium sheet
Flow-through element: Copper pipe
Length of element [mm]: 1947
Width of element [mm]: 1170
Flow type: Parallel grid
Joining technique: Laser welded

6 Absorber coating
Tradename: Alanod Sunselect
Description: Ceramic-metal-structure (Cermet)
Manufacturing process: Sputtering

7 Thermal insulation
Material: Rockwool
Lamination: Black glass fleece
Thickness [mm]: 40

8 Rear panel
Description: Steel sheet
Thickness [mm]: 0.5

The validity and authenticity of this report can be checked anytime
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1.4 Photo of Collector
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2 Test Methods and Results

2.1 Test of Thermal Performance

Tests carried out according to ISO 9806:2013.

Deviations from this standard are indicated by the same formatting that is used for this clause. The reasons for the
deviations are mentioned.

Ve V4 | : vio  vi2

Collector Collector

T89_Messloop / 04.06.02 / Gub

Fig. 2.1: Test loop for efficiency measurements.

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud

page 5 of 13 pages



Solartechnik

‘ ‘ Forschung

Priifung

2.3 Power Output
2.3.1 General

Flow rate during test

180.0 I/h

Fluid for tests

33.3 Vol-% ethylene glycol

Test method

stationary (steady state)

Geographical position of test site

47.2°N/8.8°0, 417 m NN

Collector tilt angle

tracked (45 + 10)°

Collector azimuth angle

tracked (0 + 48)°

Definition of efficiency MNhem = Q/A -G
Thermal output power of collector Q
Gross area Ac
Solar irradiance G
Solar irradiance on reference area Ac'G

Efficiency equation

*

*2
Nhem =Nohem —81 * Tm — 82 ‘G- Ty

Temperature at collector inlet

1()in

Temperature at collector outlet

ﬂex

Ambient temperature

V)

Mean collector temperature

O
Oy = (ﬁin + Vex )/2
T

Reduced collector temperature =0y —0,)/G
Solar irradiance for efficiency diagrams G =800 W/m?
Peak collector efficiency based on beam irradiance No,b

The validity and authenticity of this report can be checked anytime
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2.3.2 Power output per collector unit

2.3.2.1 Peak power
Peak power Wheak per collector unit for normal incident irradiation of 1000 Wm2.

Woheak = 1802 [W]

2.3.2.2 Diagram

Power output per collector unit for G = 1000 WwW/m?

2000
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1600
\
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0 10 20 30 40 50 60 70 80 90 100
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Fig. 2.2: Power output per collector unit at irradiance G = 1000 W/m?

2.3.2.3 Power output per collector unit

o — Global irradiance G
moa G = 400 W/m? G = 700 W/m? G = 1000 W/m?
0K 721 W 1261 W 1802 W
10K 617 W 1158 W 1698 W
20K 511 W 1051 W 1592 W
30K 401 W 942 W 1482 W
40K 288 W 829 W 1369 W
50 K 172 W 713 W 1253 W
60 K 53 W 594 W 1134 W
70K - 472 W 1012 W
80K -- 346 W 887 W
90 K - 218 W 758 W
100 K -- 86 W 626 W
110K - - 492 W
120 K -- -- 354 W
130 K - - 213 W
The validity and authenticity of this report can be checked anytime
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2.3.3 Efficiency curve

The efficiency curves with reference to the absorber-, aperture- and gross areas are indicated in addition to the
requirements of the norm.

Collector efficiency for G = 800 w/m?

1.0 I
Absorber

0.9

— — — Aperture
0.8 \ Gross
0.7 +—
0.6

\
0.5
\
0.4 T~
0.3 X
0.2
0.1
0.0
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

To* [Km%W]

Fig. 2.3: Efficiency diagram for G = 800 W/m?

2.3.3.1 Parameters for efficiency equation

Reference area | Absorber area Aperture area Gross area Uncertainty
10,hem (-) 0.791 0.785 0.716 +0.0023

a1 (W/m?K) 4.47 4.44 4.05 +0.10

az (W/m?K?) 0.0069 0.0068 0.0062 + 0.0009

Peak collector efficiency related to gross area based on beam irradiance according to chapter 25.1.4.4 and Annex B
of 1IS09806:2013:

Mo.b = 0.731

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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2.4 Incidence Angle Factor
2.4.1 Table of the Incidence Angle Modifier (IAM)

0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
Khem (OL) 1.00 1.00 0.99 0.98 0.96 0.91 0.80 0.65 0.37 0.00
Khem (Or) 1.00 1.00 0.99 0.98 0.96 0.91 0.80 0.65 0.37 0.00

Incidence angle modifier for diffuse radiation according to chapter 25.1.4.4 and Annex B of ISO 9806:2013
Kd = 0.860

2.4.2 Diagram of the Incidence Angle Modifier

Incidence Angle Modifier
1.20 ‘
| —— IAML=IAMT |
1.00
—

0.80

0.60 AN

0.40

0.20

0.00

0 10 20 30 40 50 60 70 80 90
Angle [°]
Fig. 2.4: Incidence angle modifiers
The validity and authenticity of this report can be checked anytime

www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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2.5 Time Constant

1c=68s

2.6 Effective Thermal Capacity
2.6.1 Determination according to ISO 9806:2013, Chapter 26.1.3

Determination based on transient behaviour of the collector.
Ceft,c3= 30.6 kJ/K (Effective thermal capacity of collector filled with fluid)

Additional information: The thermal capacity was measured with the properties of ,Antifrogen N*. For other fluids,
the thermal capacity is calculated as follows:

Ceftca = 1.7 | * density * specific heat capacity of fluid + 24.2 kJ/K

2.6.2 Determination according to 1SO9806:2013, Chapter 26.3.2

Estimation based on material properties.
Cefro162 = 12.7 kJ/K (Effective thermal capacity of collector filled with fluid)

Additional information: The thermal capacity was measured with the properties of ,Antifrogen N*. For other fluids,
the thermal capacity is calculated as follows:

Cetto162 = 1.7 | * density * specific heat capacity of fluid + 6.3 kJ/K

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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2.7 Pressure Drop
2.7.1 Diagram

Pressure drop in Pa
1200

1000 | |——20°C

800

600

Pressure drop [Pa]

400

200

0 50 100 150 200 250 300 350
Flowrate [I/h]

Fig. 2.5: Pressure drop as a function of volume flowrate for 33.3 Vol% Water Ethyleneglycole

2.7.2 Pressure drop at rated flowrate

Conditions:
Tm =20°C and dV/dt = 125 I/h
Ap = 398 Pa

2.7.3 Table of pressure drop data in Pa

Conditions:
Tm=20"°C
Flow rate [I/h] 0 50 100 150 200 250 300 350
Pressure drop [Pa] 0 155 311 469 628 789 951 1114
The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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2.8 Observed Failures

Details about failures that are rated as major failures according to Clause 18 of ISO 9806:2013.

Absorber leakage or such deformation that permanent contact between absorber and =

: . assed
cover is established.
Breaking or permanent deformation of cover or cover fixing. Passed
Breaking or permanent deformation of collector fixing points or collector box. Passed
Loss of vacuum or low pressure (applicable for vacuum or subatmospheric collectors) N/A
Accumulation of humidity in form of condensate on the inside of the transparent cover of =

. o e assed

the collector exceeding 10% of the visible transparent cover area
Any other abnormality resulting in a reduction of thermal performance or service life time Passed

No major failures according to Clause 18 of ISO 9806:2013 were found for this collector.

3 Remarks

This report must not be copied except in full.

The test methods applied fulfil the requirements of ISO 9806:2013.

The test results only refer to the tested collector sample.

This test report is made according to the requirements of ISO 9806:2013.
This test report fulfils the requirements of ISO17025.

Rapperswil, 02.11.2016

! & %;/tf

Dr. Andreas Bohren Dipl.-Ing. Walter Gubler
Head of SPF Testing Test engineer

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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Annex A: Technical Documents

A.1 Engineering Drawings

Drawing number or drawing name Date of revision
ARIS2504 mod2016 11.2016
Absorber SML25A161007 048/161007 10.2007
Solar glass 1200x2000x3.2 11.2016
Rock wool 1200x2000x40 with blackfleece 11.2016

A.2 Part lists

Document name Date of revision

ARIS2504 mod2016 11.2016

A.3 Datasheets

Drawing number or drawing name Date of revision

Collector specifications ARIS2004-2304-2504 11.2016

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iC1703LPENe.pdf Password: m5Nc73ud
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INSTITUT FUR
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DIN CERTCO Page 1 of 7
Summary of | EN12976-2 |SOLAR SYSTEM test results Licence Number 011-7S2720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300 Athens Tel. / Fax |+30 |210 232 0337
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)

Horizontal

Type of auxiliary heating (internal back-up heat)

None

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

Optional internal back-up heating (not tested)

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

Solar only / Solar preheat

Collector(s)

Heat store(s)

Company SAMMLER B.Michalopoulos Company SAMMLER B.Michalopoulos
Keymark lic.no. if available 011-75494 F Keymark lic.no. if available |--
Per module _ [
) g > 8|5 e
Collector name " Z w £ w = |Store name £ g 0 2loucl wel 8T E &g
» [ Y 0 = N:Wm"’*"”""'—“‘d"‘
cg | 88 | oF £33/ 88/ 285888
O < o 9 o 3 - > 0|0 30T | <<l
m? mm mm litres | mm | mm | mm | litres | kW
ARIS2004 2.11 2037 1036 |SV160 160 | 1055 | 580 | 580 -- --
ARIS2504 2.52 2037 1235 |SV200 200 | 1324 | 580 | 580 -- --
SV300 300 | 1764 | 580 | 580 -- --
Solar loop controller Solar loop fluid
Keymark lic.no. if available - Recommended/required |Recommended
Company -- Company --
Name - Name Water/Glycole
Solar loop pump - power range -W  to -- W |Freezing point -- °C
System family overview
Number of collectors in each configuration for each store
Collector name Store name
SvV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Comments of test lab B
INSTITUT FUR

—SPF

SOLARTECHNIK

DIN CERTCO e AlboinstraRe 56 e 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de ® www.dincertco.de

Version 3.6, 2014-06-18
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SPF SOLARTECHNIK

DIN CERTCO Page 2 of 7
Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A168
Collector name | ARIS2004 |No. Collectors | 1 Storage name | SV160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlfy | Mify | MlJy % Mlly | Mify | MlJy % Mlfy | Mify | MlJy %
Stockholm SE - 7821 | 3386 - 43 9492 | 3664 - 39 | 11164 | 3829 - 34
WiirzburgDE - 7506 | 3543 - 47 9114 | 3892 - 43 10691 | 4084 - 38
Davos CH - 8483 | 4954 - 58 | 10281 | 5315 - 52 | 12110 | 5534 - 46
Athens GR - 5834 | 4451 - 76 7064 | 5015 - 71 8326 | 5487 - 66
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A168 is S212 ST1.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de
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DIN CERTCO Page 3 of 7
Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A169
Collector name | ARIS2504 |No. Collectors | 1 Storage name | SV160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 7821 | 3762 - 48 9492 | 4167 - 44 | 11164 | 4477 - 40
WiirzburgDE - 7506 | 3880 - 52 9114 | 4366 - 48 10691 | 4725 - 44
Davos CH - 8483 | 5573 - 66 | 10281 | 6127 - 60 | 12110 | 6515 - 54
Athens GR - 5834 | 4761 - 82 7064 | 5446 - 77 8326 | 6044 - 73
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A169 is S212 ST2.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A208
Collector name | ARIS2004 |No. Collectors | 1 Storage name | SV200
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I" [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 3626 - 38 | 11164 | 3851 - 35 | 13939 | 4056 - 29
WiirzburgDE - 9114 | 3855 - 42 | 10691 | 4105 - 38 | 13371 | 4359 - 33
Davos CH - 10281 | 5223 - 51 | 12110 | 5522 - 46 | 15137 | 5813 - 38
Athens GR - 7064 | 4980 - 71 8326 | 5503 - 66 | 10407 | 6088 - 59
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The SPF test number for the system subtype A208 is S212 ST3.The annual performance SPF soiartecunik
for the system subtype was calculated according to the Specific CEN Keymark Scheme éé@
Rules for system families. =
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
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Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337
System family overview
For each storage and collector size, give number of collectors
Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A228
Collector name | ARIS2504 |No. Collectors | 1 Storage name | SV200

Calculated annual results for "solar-only / preheat system"

Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I" [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 4091 - 43 11164 | 4387 - 39 13939 | 4670 - 34
WiirzburgDE 9114 | 4293 47 10691 | 4650 44 13371 | 5001 37
Davos CH 10281 | 5983 58 | 12110 | 6382 53 | 15137 | 6751 45
Athens GR 7064 | 5383 76 8326 | 5986 72 | 10407 | 6754 65
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;

e ——— INSTITUT FUR

The SPF test number for the system subtype A228 is S212 ST4.The annual performance SPF soiartecunik

for the system subtype was calculated according to the Specific CEN Keymark Scheme

Rules for system families.

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337

System family overview

For each storage and collector size, give number of collectors

Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A230
Collector name | ARIS2004 |No. Collectors | 2 Storage name | SV200
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 170 [I [Daily drawoff| | 200 |I [Daily drawoff| | 250 |i
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 9492 | 5192 - 55 | 11164 | 5749 - 52 | 13939 | 6384 - 46
WiirzburgDE - 9114 | 5268 - 58 | 10691 | 5869 - 55 | 13371 | 6686 - 50
Davos CH - 10281 | 7793 - 76 | 12110 | 8622 - 71 | 15137 | 9582 - 63
Athens GR - 7064 | 6245 - 88 8326 | 7093 - 85 | 10407 | 8263 - 79
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
The system A230 is the subtype with the highest ratio of collector aper-ture area to the SPF soiartecunik
total store volume. In accordance to the Keymark Scheme Rules for Solar Thermal )
Products, high temperature and safety tests were performed unter SPF test number éé{@
S211QPEN on this system. -
All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 % Version 3.6, 2014-06-18
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Summary of | EN12976-2 | test results Certification No. 011-752720 A
Annex to Solar KEYMARK Certificate Issued 2016-11-22
Company SAMMLER B. Michalopoulos sa Country |Greece
Brand (optional) - Website |www.sammler.gr
Street 18 Chiou str. Aspropyrgos Ind. Zone E-mail sammler@sammler.gr
Postal Code GR-19300  |Athens Tel. / Fax [+30 210232 0337
System family overview
For each storage and collector size, give number of collectors
Collector name SV160 SV200 SV300
ARIS2004 1 1 2 2
ARIS2504 1 1
Name of system configuration A308
Collector name | ARIS2004 |No. Collectors | 2 Storage name | SV300
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | | 250 [I [Daily drawoff| | 300 |I [Daily drawoff| | 400 |I
Location ’ Qd,hw| QL | Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mlly | Mify | MlJy % Mlfy | Mify | MlJy % Ml/y | Mify | MlJy %
Stockholm SE - 13939 | 6760 - 49 | 16746 | 7335 - 44 | 22327 | 7882 - 35
WiirzburgDE 13371 | 6940 52 | 16052 | 7641 48 | 21413 | 8330 39
Davos CH 15137 | 9915 66 | 18165 | 10645 59 | 24220 | 11238 46
Athens GR 10407 | 8481 82 | 12488 | 9529 76 | 16651 | 12073 73
Perf. indicators for the table above
Qd,sh MJ/y  |Not relevant for solar domestic hot water system
Qd MJ/y  |Annual heat demand for domestic hot water
QL MJ/y  |Annual heat energy delivered by the solar system
Qpar MJ/y  |Annual parasitic energy: (electricity for pumps/controllers)
foo=Qu/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 1300 |kPa |Max. operating press. - tank side |1'000 |kPa
Testing Laboratory Institut flr Solartechnik SPF, CH-8640 Rapperswil
Website www.spf.ch
Test report id. number S211QPEN; S212EN
Date of test report 2016-11-21
Test method 1SO 9459-5 (DST)
Comments of test lab ;
e ——— INSTITUT FUR
A308 was tested as the "medium" subtype under SPF Test Number S212. SPF soiartecunik

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %

DIN CERTCO e AlboinstraRe 56 @ 12103 Berlin
Tel: +49 30 7562-1131 e Fax: +49 30 7562-1141 e E-Mail: info@dincertco.de e www.dincertco.de

Version 3.6, 2014-06-18
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1 Description of the system
1.1  Manufacturer
Name: SAMMLER B. Michalopoulos sa
Address: Aspropyrgos Industrial Zone, 18, Chiou str.
Postcode / City: GR-19300 Athens
Country: Greece
Phone: +30 210 2382867
Fax: +30 210 2320337
E-mail: sammler@sammler.gr
1.2 Test pattern
System model: A230
Serial number of tested unit: 7529
1.3 System Classification
System type: Thermosiphon
Heat transfer: Indirect
Solar system: Closed
Collector loop: Filled
Location of heat storage: Close-coupled system
Other (specify): --
1.4 Heat transfer medium:
Specification: Water-propylene glycol mixture / concentration of
glycol 30-50 % vol.
Total medium content: 12.01
1.5 Antifreeze protection: cp.1.4
1.6 Number of collector modules: 2
1.7 Collector
Manufacturer: SAMMLER B. Michalopoulos sa
Type: Flat plate collector
Model name: ARIS2004
Certifications: Solar Keymark, Register No. 011-7S494 F
Test report: C1702LPEN
Serial number: 31139
Gross area: 2.110 m?
Aperture area: 1.907 m?
Number of covers: 1
Cover material(s): Toughened glass
Cover thickness: 3.2mm
Insulation material(s)/ Manufacturer: Rockwool
Insulation thickness: 40 mm (back) density 30 kg/m?
Casing material: Aluminium
Fluid volume of Collector area 1.45]1

(without the connection piping

between the collector(s) and the

tank):
Weight of collector without fluid:
Gross dimensions (L x W x H):

38.0 kg/collector
2.037 m x 1.036 m x 0.090 m

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report

Name: iS211QPENe.pdf

Password: X5cQC83H
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Absorber

Manufacturer:

Material(s):

Type of absorber:

Flow type:

Number of tubes / channels:
Absorber tube dimensions:
Distance between tubes:
Absorber area:

Sheet thickness:

Bonding technique:

Coating of Absorber
Manufacturer:
Coating:

Storage tank
Manufacturer:
Serial number:
Model name / Type:
Material:

Volume:

Outside diameter:
Insulation material:
Insulation thickness:
Heat exchanger(s):
Max. operating pressure:

Protection against corrosion:

1.10 Pump

Manufacturer:
Model name / Type:
Electrical power:

1.11 Controller

Manufacturer:
Model name / Type:

STS 301

Prime Laser Technology

Aluminium sheet / copper tubes

Plane

Parallel

9

Outer diameter 8 mm x wall thickness 0.5 mm
100 mm

1.89 m?

0.5 mm

Laser welding

Alanod
Mirotherm selective coating, Titanium Oxide

SAMMLER B. Michalopoulos sa
7529

SV200 / horizontal

Steel

2001

580 mm

Polyurethane foam

40 mm

Mantle heat exchanger

10 bar

Enamelled, Mg sacrificial anode

The validity and authenticity of this report can be checked anytime

www.solarenergy.ch/i-Report

Name: iS211QPENe.pdf
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1.12 Schematic of system

STS 301

Safety valve 3bar
Safety valve T/P Gbar

Plug 3/4m
Nipple 3/4MX 1/2F
L]
Gasket
I < Elbow % M-F >0 |
Gasket 0 I I]\
Nipple 3/4M Nipple 3/4M
Gasket = Compression 22%3/4M
| Compressiof plug 22

Elbow ¥ M-F Compression 22822

=— Oasket
Cognpression 22422

Compression plug 22

Compression 22X3/4M Ethow 3 M-F

1.13 Picture of system

Fig. 1: Thermosiphonsystem A230

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iIS211QPENe.pdf Password: X5cQC83H
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1.14 Connecting piping between the collector(s) and the tank

STS 301

Diameter: DN16, corrugated pipe

Length: 31m

Material: Stainless steel

Insulation material: Elastomeric insulation coated with a polymer
membrane (UV protection)

Insulation thickness: 9 mm

1.15 System data
Recommended tilt angle of collector 45° to horizontal

area’:

Collector mounting: Tilted and flat roof installation with support
construction

Module orientation during test: Vertical

Collector loop flow rate: n/a

Remarks: -

1.16 Comments on system design
The drinking water circuit has a temperature and pressure relief valve (90°C, 6 bar). The
collector loop is fitted with a pressure relief valve of 3 bar. The test was performed without
an optional electrical resistance heater.

1.17 Documentation

Documents for the installer: The system is accompanied by an installer manual
according to the requirements of the EN 12976-
1:2006 chapter 4.6. The following information is
missing in the installation manual:

Not tested

Documents for the user: The system is accompanied by an owner’s manual
according to the requirements of the
EN 12976-1:2006 chapter 4.6. The following
information is missing in the owner’s manual:

Not Tested

2 Freeze resistance

Test in accordance with EN 12976-2, Chapter 5.1

Specification: --

Measured after the system test:

Test result Not tested

Remarks Test performed on S212

Date of test --

L - Support frame for flat roof installation (45° to horizontal) of manufacturer was used during test at SPF.

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS211QPENe.pdf Password: X5cQC83H
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3 Over temperature protection

Test in accordance with EN 12976-2, Chapter 5.2

Inclination of collector plane:

45°

Type of over temperature protection: Combined temperature and pressure relief valve

Number of days

Test result
Remarks

Date of test

4 Pressure resistance

(90 °C / 6 bar).

4, solar irradiation on the collector plane has
exceeded 20 MJ/m? per day.

No major failure
None
22.08. till 25.08.2016

Test in accordance with EN 12976-2, Chapter 5.3

Draw-off loop

Date of test: 22.07.2016 /13.09.2016

Working pressure [bar] 10.0
Test pressure [bar] Test duration [min]
Pressure at begin of test 15.0/15.0
15/17
Pressure at end of test 15.0/14.8
Collector loop Date of test 22.07.2016 /13.09.2016
Working pressure [bar] 3.0
Test pressure [bar] Test duration [min]
Pressure at begin of test 45/45
15/15
Pressure at end of test 45/4.4

Remarks

Test result

Pressure resistance test before and after the durability
test.

13.09.2016

The validity and authenticity of this report can be checked anytime

www.solarenergy.ch/i-Report
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5 Water contamination
Test in accordance with EN 12976-2, Chapter 5.4

Test result Not tested
Remarks Test performed on S212

Date of test -

6 Safety equipment
Test in accordance with EN 12976-2, Chapter 5.6

Safety valves Comply with the requirements according to
EN 12976:2006
Safety and expansion lines Not required
Blow-off lines The blow-off lines for the T,p-safety valve are not

delivered as part of the system. The manufacturer states
in the installation manual that blow-off lines need to be
connected to the safety valves. The blow-off lines shall
be arranged in such a way that no risk for people,
materials and environment could occur.

Test result No major failure
Remarks None
Date of test 22.09.2016

7 Labelling

Test in accordance with EN 12976-2, Chapter 5.7

Labelling of the Solar heating system

Place of label plate --

Labelling --
Test result Not tested
Remarks Test performed on S212

Date of test --

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS211QPENe.pdf Password: X5cQC83H
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8 Reverse flow protection

Test in accordance with EN 12976-2, Chapter 5.10

Test result Not tested

Remarks Test performed on S212

Date of test -
9 Electrical safety

Test in accordance with EN 12976-2, Chapter 5.11

Test result Not tested

Remarks The system does not contain any electrical devices.

Date of test --

10 Remarks on the test procedure

The system model A230 with the SPF test number S211 was tested as the system subtype
with the highest ratio of collector aperture area to the total store volume (A/V-ratio). In
accordance to the Specific CEN Keymark Scheme Rules for Solar Thermal Products, high
temperature and safety tests were performed on S211.

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS211QPENe.pdf Password: X5cQC83H
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11 Remarks

STS 301

The applied test method meets the requirements of the European Standard EN 12976-2:2006, “Thermal
solar systems and components — Factory made systems — Part 2: Test methods". The thermal
performance of the system is carried out according 1ISO/DIS 9459-5:1997.

This report may not be copied except in full.
This test report refers only to the tested system.
This test report is issued according to the requirements of EN 12976 and 1SO 17025.

Rapperswil, 21.11.2016

Dr. Andreas Bohren Ozan Turk
Head of SPF-Testing Test engineer

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS211QPENe.pdf Password: X5cQC83H
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Appendix A: Summary

System test according to EN 12976

Test Results

Freeze resistance Not tested

Over temperature protection Passed

Pressure resistance Passed

Water contamination Not tested

Safety equipment Passed

Labelling Not Tested

Thermal performance characterisation see test report S212EN

Reverse flow protection Not tested

Electrical safety Not applicable

The validity and authenticity of this report can be checked anytime
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1 Description of the system
1.1  Manufacturer
Name: SAMMLER B. Michalopoulos sa
Address: Aspropyrgos Industrial Zone, 18, Chiou str.
Postcode / City: GR-19300 Athens
Country: Greece
Phone: +30 210 2382867
Fax: +30 210 2320337
E-mail: sammler@sammler.gr
1.2 Test pattern
System model: A308
Serial number of tested unit: 7543
1.3 System classification
System type: Thermosiphon
Heat transfer: Indirect
Solar system: Closed
Collector loop: Filled
Location of heat storage: Close-coupled system
Other (specify): --
1.4 Heat transfer medium:
Specification: Water-propylene glycol mixture / concentration of glycol
30-50 % vol.
Total medium content: 18.81
1.5 Antifreeze protection: cp. 1.4
1.6 Number of collector modules: 2
1.7 Collector
Manufacturer: SAMMLER B. Michalopoulos sa
Type: Flat plate collector
Model name: ARIS2004
Certifications: Solar Keymark, Register No. 011-7S494 F
Test report: C1702LPEN
Serial number: 31139
Gross area: 2.110 m?
Aperture area: 1.907 m?
Number of covers: 1
Cover material(s)/ Manufacturer: Toughened glass
Cover thickness: 3.2mm
Insulation material(s): Rockwool
Insulation thickness: 40 mm (back) density 30 kg/m?
Casing material: Aluminium
Fluid volume of collector area 1451

(without the connection piping

between the collector(s) and the

tank):
Weight of collector without fluid:
Gross dimensions (L x W x H):

38.0 kg/collector
2.037 m x 1.036 m x 0.090 m

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report
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Absorber
Manufacturer:
Material(s):
Type of absorber:
Flow type:
Number of tubes / channels:
Absorber tube dimensions:
Distance between tubes:
Absorber area:
Sheet thickness:
Bonding technique:

Coating of Absorber
Manufacturer:
Coating:

Storage tank
Manufacturer:
Serial number:
Model name / Type:
Material:

Volume:

Outside diameter:
Insulation material:
Insulation thickness:
Heat exchanger(s):
Max. operating pressure:

Protection against corrosion:

1.10 Pump

Manufacturer:
Model name / Type:
Electrical power:

1.11 Controller

Manufacturer:
Model name / Type:

I{ \\
ol

STS 301

Prime Laser Technology

Aluminium sheet / copper tubes

Plane

Parallel

9

Outer diameter 8 mm x wall thickness 0.5 mm
100 mm

1.89 m?

0.5 mm

Laser welding

Alanod
Mirotherm selective coating, Titanium Oxide

SAMMLER B. Michalopoulos sa
7543

SV300 / horizontal

Steel

300 |

580 mm

Polyurethane foam

40 mm

Mantle heat exchanger

10 bar

Enamelled, Mg sacrificial anode

The validity and authenticity of this report can be checked anytime
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1.12 Schematic of system
Safety valve 3bar
Safety valve T/P Gbar
Plug 3/4m
Nipple 3/4MX 1/2F
I
Gasket
| ¢———— Elbow % M-F >
Gaske! I]
! ] \
Nipple 3/4M Nipple 3/4M
Gasket = Compression 22%3/4M
| Compressiof plug 22
Elbow ¥ M-F = Compression 22822
=— Oasket
Cofhpression 22822
Compression plug 22 l
Compression 22X3/4M Ethow 3 M-F
1.13 Picture of system
The validity and authenticity of this report can be checked anytime
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Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 3.3m
Material: Stainless steel
Insulation material: Elastomeric insulation coated with a polymer membrane

(UV protection)
Insulation thickness: 9 mm
System data
Recommended tilt angle of 45° to horizontal
collector area™:
Collector mounting: Tilted and flat roof installation with support construction
Module orientation during test: Vertical
Collector loop flow rate: n/a
Remarks: --

Comments on system design

The drinking water circuit has a temperature and pressure relief valve (90°C, 6 bar). The
collector loop is fitted with a pressure relief valve of 3 bar. The test was performed without
an optional electrical resistance heater (4 kW).

Documentation

Documents for the installer: The system is accompanied by an installer manual
according to the requirements of the EN 12976-1:2006
chapter 4.6. The following information is missing in the
installation manual:

None

Documents for the user: The system is accompanied by an owner’s manual
according to the requirements of the EN 12976-1:2006
chapter 4.6. The following information is missing in the
owner’s manual:

None

' - Support frame for flat roof installation (45° to horizontal) of manufacturer was used during test at SPF.

The validity and authenticity of this report can be checked anytime
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2 Freeze resistance
Test in accordance with EN 12976-2, Chapter 5.1
Specification: Flat plate collector with anti-freeze fluid in the collector
loop with the following specification:
Water- / Propyleneglycol mixture
Propyleneglycol, Antifrogen N
Measured after the system test:  Glycol concentration: approx. 33 vol. %
Freeze resistance: approx. -20 °C
Test result No major failure
Remarks None
Date of test 21.09.2016
3 Over temperature protection
Test in accordance with EN 12976-2, Chapter 5.2
Inclination of collector plane: --
Type of over temperature -
protection:
Test procedure: Outdoor test according to chapter 5.2.3 of EN 12976
Number of days -
Test result Not tested
Remarks The system was tested as “medium” subtype according

to the Solar Keymark Scheme Rules for system
families. The over temperature protection was tested on
S211; see test report S211QPEN.

Date of test -

4 Pressure resistance

Test in accordance with EN 12976-2, Chapter 5.3

Draw-off loop Date of test: 22.07.2016 /13.09.2016
Working pressure [bar] 10.0
Test pressure [bar] Test duration [min]
Pressure at begin of test 15.0/15.0
15/16
Pressure at end of test 15.0/15.0
Collector loop Date of test: 22.07.2016 /13.09.2016
Working pressure [bar] 3.0

The validity and authenticity of this report can be checked anytime
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Test pressure [bar]

Test duration [min]

Pressure at begin of test 45/4.6 15/15
Pressure at end of test 45/45
Remarks Pressure resistance test before and after the
performance measurement.
Test result 13.09.2016
5 Water contamination
Test in accordance with EN 12976-2, Chapter 5.4
Test result No major failure
Remarks None
Date of test 03.08.2010
6 Safety equipment
Test in accordance with EN 12976-2, Chapter 5.6
Safety valves Comply with the requirements according to
EN 12976:2006
Safety and expansion lines Not required
Blow-off lines The blow-off lines for the T,p-safety valve are not

delivered as part of the system. The manufacturer states
in the installation manual that blow-off lines need to be
connected to the safety valves. The blow-off lines shall be
arranged in such a way that no risk for people, materials

and environment could occur.

Test result No major failure
Remarks None
Date of test 25.08.2010

The validity and authenticity of this report can be checked anytime

www.solarenergy.ch/i-Report Name: iS212ENe.pdf

page 9 of 27 pages

Password: br8t74vA



\\\‘\ \l' | '1'[ "?;,

S

)|

3
?’/

Solartechnik
Priifung
Forschung

g,/-'-'_‘-._\
A /. rff.\.\ ) ‘\\\\
STS 301
7 Labelling
Test in accordance with EN 12976-2, Chapter 5.7
Labelling of the Solar heating system
Place of label plate Collector and storage tank
Labelling The label contains all major information required in
EN12976:2006
Test result No major failure
Remarks None
Date of test 24.08.2010
The validity and authenticity of this report can be checked anytime
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8 Thermal performance characterisation

The performance and reference conditions are in accordance with EN 12976-2 chapter 5.8
Test method: ISO/DIS 9459-5:1997

8.1 Description of the measured data
The solar radiation is an average value of the solar irradiation in the collector plane. For a
valid day, the irradiation in the collector plane shall exceed 12 MJ/m? during this day. The
ambient air temperature is an average value measured close to the collector array.

SsolA: The aim is to acquire information about collector array performance at high
efficiencies. The draw-offs specified are designed to keep the collector inlet cold.

SsoiB: The aim is to acquire information about store heat loss and collector array
performance at low efficiencies. The draw-offs are specified are designed to allow
the system to become as hot as possible for as long as possible. Overheating of
the store is avoided.

Ssto: The test sequence is to identify the overall store losses. The store is heated up by
sun for two consecutive days. Subsequently the collectors are covered and no
draw-offs are specified for 36 to 48 hours.

Saux: This sequence is intended to determine the heat losses and the volume fraction
of the auxiliary heated portion of the store.

Sequence number 1 2 3 4

Sequence type SsolA SsoB Ssto Saux

Solar radiation [W/m?] 282.6 194.6 134.5 n/a

Ambient air temperature [°C] 23.1 20.3 19.9 n/a

Start date 28.07.2016 |31.07.2016 |03.08.2016 |n/a

Number of days 3 3 4 n/a

Number of valid days 3 3 2 n/a

8.2 System Parameters

Determined according to the test method ISO/DIS 9459-5

Effective collector area Ac* 2.287 m?

Effective collector loss coefficient uc* 7.869 W m?2K*

Total store heat loss coefficient Us 3.212 W/K

Total store heat capacity Cs 1.364 MJ/K

Fraction of the store used for auxiliary heating faux n/a -

Mixing constant DL 0.06514 -

Stratification parameter Sc 0.266 -

Thermal resistance of load heat exchanger RL n/a K/IW

Wind speed dependence of uc*® n/a

Wind option used Wignore

Wind correction used n/a

Effective store volume 326 I

www.solarenergy.ch/i-Report
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8.3 Annual performance prediction in accordance with EN 12976-2 for European locations
Q¢  Heat demand.
QL  Heat delivered by the solar heating system (load).
fso  Solar fraction: the energy supplied by the solar part of the system divided by the total
system load.
Qpar  Parasitic energy (electricity) e.g. for pump, controller etc.

Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 140 I/d
Location Qq Qu fsol Qpar
(latitude) MJ MJ % MJ
Stockholm
(59.6° N) 7821 4630 59.2 0
Wiirzburg
(49.5° N) 7506 4683 62.4 0
Davos
(46.8° N) 8483 6973 82.2 0
Athens
(38.0° N) 5834 5391 92.4 0

Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 170 I/d

Location Qq Qu fsol Qpar
(Iatitude) MJ MJ % MJ
Szg’;'gﬁo,\'g‘ 9492 5325 56.1 0
‘ﬁ%r_g?“,\ﬁ 9114 5395 59.2 0
: 4%?5\3/??\1) 10281 7947 77.3 0
(?’fg‘g,”,j) 7064 6322 89.5 0

Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 200 I/d

Location Qq Q. fsol Qpar
(Iatitude) MJ MJ % MJ
Szgogf'gfol\'f; 11164 5928 53.1 0
\ZZ%%?”,\;? 10691 6030 56.4 0
(4%2’??\,) 12110 8816 72.8 0
(s’fgh;”;) 8326 7210 86.6 0

The validity and authenticity of this report can be checked anytime
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Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 250 I/d

Location Qq Qu fsol Qpar
(latitude) MJ MJ % MJ
SEEO;'E‘STOI\']T 13939 6760 48.5 0
ﬁgr_g?“,\;? 13371 6940 51.9 0
( 4%?2‘3’??\1) 15137 9915 65.5 0
(?’fg‘g,”,j) 10406 8481 81.5 0

Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 300 I/d

Location Qq Qu fsol Qpar
(Iatitude) MJ MJ % MJ
S(EO;ETO,\'IT 16746 7335 43.8 0
ﬁ%r_é?u,\jg)’ 16052 7641 476 0
(4%2’??\,) 18165 10645 58.6 0
(s’fgh;”;) 12488 9529 76.3 0

Performance indicators for solar-only and solar preheat systems on annual base for a
demand volume of 400 |/d

Location Qq Qu fsol Qpar
(latitude) MJ MJ % MJ
S(?;‘ét“’,\'f;“ 22327 7882 35.3 0
\ﬁgré?”,\;? 21413 8330 38.9 0

( s N) 24220 11238 46.4 0
(ng(;i”,fl) 16651 12073 725 0

8.4 Remarks on the test procedure

The system model A230 with the SPF test number S211 was tested as the “medium” system subtype of

the system family. The determination of the annual performance data for the system subtypes of the
same system family have been extrapolated using the performance data of this medium system. The
annual performance data for the system subtypes are reported in APPENDIX B.

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report
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9 Reverse flow protection

Test in accordance with EN 12976-2, Chapter 5.10

Test result No major failure

Remarks None

Date of test 21.09.2016
10 Electrical safety

Test in accordance with EN 12976-2, Chapter 5.11

Test result -

Remarks The system does not contain any electrical devices.

Date of test 21.09.2016

The validity and authenticity of this report can be checked anytime
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11 Remarks

The applied test methods meet the requirements of the European Standard EN 12976-2:2006, “Thermal
solar systems and components — Factory made systems — Part 2: Test methods®. The thermal
performance of the system is carried out according to ISO/DIS 9459-5:1997.

This report may not be copied except in full.
This test report refers only to the tested system.
This test report is issued according to the requirements of EN 12976 and I1ISO 17025.

Rapperswil, 21.09.2016

Dr. Andreas Bohren Ozan Turk
Head of SPF-Testing Test engineer

The validity and authenticity of this report can be checked anytime
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Appendix A: Summary
System test according to EN 12976
Test Results
Freeze resistance Passed
Over temperature protection Not tested, see S211QPEN
Pressure resistance Passed
Water contamination Passed
Safety equipment Passed
Labelling Passed
Thermal performance characterisation See chapter 8
Reverse flow protection Passed
Electrical safety Not applicable
The validity and authenticity of this report can be checked anytime
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Appendix B: System Family according to Solar Keymark

The definition of a System Family is in accordance with the Specific CEN Keymark Scheme
Rules for Solar Thermal Products?. The defined System Family fulfils the requirmentes for
grouping different system configurations into one system family.

Specification of collector(s)

Modell Solar Keymark Aa Noa ata aza Kso
Register No. [m?] [] W/(m2K)] | [W/(m2K)] [-]
ARIS2004 011-7S494 F 1.91 0.777 4.35 0.0073 0.91
ARIS2504 011-7S494 F 2.30 0.777 4.35 0.0073 0.91
Summary of the System Family
System model Storage | Collector A/V-ratio System
Volume | Model No. of Aa of (Sub)type
[1 Modules |system
A168 160 ARIS2004 |1 1.91 0.01194 S212 ST1
A169 160 ARIS2504 |1 2.30 0.01438 S212 ST2
A208 200 ARIS2004 |1 1.91 0.00955 S212 ST3
A228 200 ARIS2504 |1 2.30 0.01475 S212 ST4
A230 200 ARIS2004 |2 3.81 0.01907 H|S212 ST5
A308 300 ARIS2004 (2 3.81 0.01271 M|S212
Average A/V-ratio of the system family | 0.01319

M — medium system: reference system to dermine the thermal performance of the system subtypes
H — system with the highest ratio of collector aperture area to total store volume (A/V-ratio)

Parameters to determine annual performance of Subsystems

System Uloop,tot Unx Anx Avref surface Axsurface | Test Report
(Sub)type [W/K] | [WI(Km?)] [m?] [m?] [m?]

S211 1.095 200 1.94 3.673 - S212EN

S211 ST1 0.780 200 0.87 - 2396 |S212EN

S211 ST2 0.845 200 0.87 - 2396 |S212EN

S211 ST3 0.780 200 1.24 4.036 |S212EN

S211 ST4 0.845 200 1.24 4.036 |S212EN

S211 ST5 1.008 200 1.24 4.036 |S212EN, S211QPEN
Nomenclature

Noa Collector efficiency based on aperture area

ata Collector heat loss coefficient based on aperture area

aza Collector temperature dependence of the heat loss coefficient based on aperture area

2 Homepage of Solar Keymark, URL: www solarkeymark.org

The validity and authenticity of this report can be checked anytime
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Anx Total surface area of heat exchanger
Arefsuface  Surface area of store in the reference configuration (medium system)
Ax surface Surface area of store in the corresponding configuration (subtype)
A/V-ratio  Ratio of collector aperture area to total store volume
Aa Collector aperture area
Kso Incident angle modifier at 50°
Unx Heat transfer coefficient per m? of the heat exchanger
Ulooptotal Total heat transfare coefficient of the collector loop piping

B.1 Comparison of annual performance for the reference system using “free”
and “fixed” collector parameters

The performance indicators and the annual performance prediction for the system subtypes
which are not performance tested can be determined based on the test results of the
“medium” subtype. The procedure is described in the Specific CEN Keymark Scheme
Rules for Solar Thermal Products.

To determine the performance indicators Method Il (DST) is used in accordance with the
Solar Keymark — Specific Scheme Rules, ANNEX D.

System parameters of the reference system use the “fixed” collector parameters. The “fixed”
collector parameters are calculated according ANNEX D of the Specific Solar Keymark Scheme
Rules.

Effective collector area Ac*_F 1.088 m?
Effective collector loss coefficient uc* F 8.606 W m2K-!
Total store heat loss coefficient Us,ret fix 1.369 W/K
Total store heat capacity Cs ref fix 0.554 MJ/K
Fraction of the store used for auxiliary heating faux n/a -

Mixing constant DL 2.061 -
Stratification parameter Sc 0.2698 -
Thermal resistance of load heat exchanger RL n/a K/w

Comparison of the annual performance using the two sets of system parameters for the tested
reference system (“medium” system).

daily Location Qq QL Qu Error of

load free parameters fixed collector prediction

volume parameters

MJ MJ MJ %

140 1/d | Stockholm 7821 4630 4622 0.2%
Wiirzburg 7506 4683 4653 0.6%
Davos 8483 6973 6965 0.1%
Athens 5834 5391 5397 -0.1%

1701/d | Stockholm 9492 5325 5354 -0.5%
Wiirzburg 9114 5395 5377 0.3%
Davos 10281 7947 7978 -0.4%
Athens 7064 6322 6344 -0.3%

200 1/d | Stockholm 11164 5928 5995 -1.1%
Wiirzburg 10691 6030 6062 -0.5%
Davos 12110 8816 8937 -1.4%
Athens 8326 7210 7268 -0.8%

The validity and authenticity of this report can be checked anytime
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250 I/d | Stockholm 13939 6760 6900 -2.0%
Wirzburg 13371 6940 7047 -1.5%
Davos 15137 9915 10203 -2.8%
Athens 10406 8481 8617 -1.6%
300 1/d | Stockholm 16746 7335 7485 -2.0%
Wirzburg 16052 7641 7833 -2.5%
Davos 18165 10645 11099 -4.1%
Athens 12488 9529 9753 -2.3%
400 I/d | Stockholm 22327 7882 8284 -4.9%
Wirzburg 21413 8330 8779 -5.1%
Davos 24220 11238 12013 -6.5%
Athens 16651 12073 11439 5.5%
Test result Determination of performance indicators possible
Remarks None
Date of test 15.11.2016
B.2 Determination of the annual performance for the system subtypes
B.2.1 Annual performance prediction for S212 ST1
Differences to the “medium” system
System model: A168
Design load: 150 I/d
Collector
Model name: ARIS2004
Number of collector modules: 1
Storage tank
Model name: SV160
Volume: 160 |
Outside diameter: 580 mm
Insulation thickness: 40 mm
Back-up part of storage:
Volume: n.a.
Recommende set temperature: n.a.
Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 24m
Insulation thickness: 9 mm
Comments on sub system
None
System Parameters
Effective collector area Ac* 1.342 m?
Effective collector loss coefficient uc* 7.175 W m?2 K-
Total store heat loss coefficient Us x 2.653 W/K
The validity and authenticity of this report can be checked anytime
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Total store heat capacity Csxx 0.681 MJ/K
Fraction of the store used for auxiliary heating faux n/a -
Mixing constant DL 0.205 -
Stratification parameter Sc 0.177 -
Thermal resistance of load heat exchanger RL n/a KIW
Wind speed dependence of uc* n/a
Wind option used Wignore
Wind correction used n/a
daily
. Qd QL fsol Qpar
load Location MJ MJ % MJ
volume
80 I/d Stockholm 4478 2387 53.3 0
Wirzburg 4289 2410 56.2 0
Davos 4857 3550 73.1 0
Athens 3343 2915 87.2 0
1101/d | Stockholm 6150 2976 48.4 0
Wirzburg 5897 3037 51.5 0
Davos 6654 4358 65.5 0
Athens 4573 3731 81.6 0
1401/d | Stockholm 7821 3386 43.3 0
Wirzburg 7506 3543 47.2 0
Davos 8483 4954 58.4 0
Athens 5834 4451 76.3 0
1701/d | Stockholm 9492 3664 38.6 0
Wirzburg 9114 3892 42.7 0
Davos 10281 5315 51.7 0
Athens 7064 5015 71.0 0
200 1/d | Stockholm 11164 3829 34.3 0
Wirzburg 10691 4084 38.2 0
Davos 12110 5534 45.7 0
Athens 8326 5487 65.9 0
250 1/d | Stockholm 13939 4000 28.7 0
Wirzburg 13371 4238 31.7 0
Davos 15137 5691 37.6 0
Athens 10407 5942 57.1 0

The validity and authenticity of this report can be checked anytime
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B.2.2 Annual performance prediction for S212 ST2
Differences to the reference system
System model: A169
Design load: 150 I/d
Collector
Model name: ARIS2504
Number of collector modules: 1
Storage tank
Model name: SV160
Volume: 1601
Outside diameter: 580 mm
Insulation thickness: 40 mm
Back-up part of storage:
Volume: n.a.
Recommende set temperature: n.a.
Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 26m
Insulation thickness: 9 mm
Comments on sub system
None
System Parameters
Effective collector area Ac* 1.616 m?
Effective collector loss coefficient uc* 7.117 W m?2K"!
Total store heat loss coefficient Usx 2.653 W/K
Total store heat capacity Csx 0.9851 MJ/K
Fraction of the store used for auxiliary heating faux n/a -
Mixing constant DL 0.205 -
Stratification parameter Sc 0.1773 -
Thermal resistance of load heat exchanger RL n/a K/W
Wind speed dependence of uc* n/a
Wind option used Wignore
Wind correction used n/a
daily
. Qd QL fsol Qpar
load Location MJ MJ o MJ
volume
80 1/d Stockholm 4478 2561 57.2 0
Wirzburg 4289 2569 59.9 0
Davos 4857 3837 79.0 0
Athens 3343 3029 90.6 0
1101/d | Stockholm 6150 3229 52.5 0
Wirzburg 5897 3279 55.6 0
Davos 6654 4791 72.0 0
Athens 4573 3937 86.1 0
The validity and authenticity of this report can be checked anytime
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1401/d | Stockholm 7821 3762 48.1 0
Wiirzburg 7506 3880 51.7 0
Davos 8483 5573 65.7 0
Athens 5834 4761 81.6 0
1701/d | Stockholm 9492 4167 43.9 0
Wirzburg 9114 4366 47.9 0
Davos 10281 6127 59.6 0
Athens 7064 5446 771 0
200 1/d | Stockholm 11164 4477 40.1 0
Wiirzburg 10691 4725 44.2 0
Davos 12110 6515 53.8 0
Athens 8326 6044 72.6 0
250 1/d | Stockholm 13939 4739 34.0 0
Wiirzburg 13371 5081 38.0 0
Davos 15137 6872 45.4 0
Athens 10407 6817 65.5 0
B.2.3 Annual performance prediction for S212 ST3
Differences to the “medium” system
System model: A208
Design load: 200 I/d
Collector
Model name: ARIS2004
Number of collector modules: 1
Storage tank
Model name: SVv200
Volume: 2001
Outside diameter: 580 mm
Insulation thickness: 40 mm
Back-up part of storage:
Volume: n.a.
Recommende set temperature: n.a.
Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 24m
Insulation thickness: 9 mm
Comments on sub system
None
System Parameters
Effective collector area Ac* 1.342 m?
Effective collector loss coefficient uc* 7.175 W m2 K-
Total store heat loss coefficient Usx 3.197 W/K
Total store heat capacity Csxx 0.851 MJ/K
Fraction of the store used for auxiliary heating faux n/a -
Mixing constant DL 0.205 -
The validity and authenticity of this report can be checked anytime
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Stratification parameter Sc 0.177 -
Thermal resistance of load heat exchanger RL n/a KIW
Wind speed dependence of uc* n/a
Wind option used Wignore
Wind correction used n/a
daily
. Qd QL fsol Qpar
load Location MJ MJ o MJ
volume
1101/d | Stockholm 6150 2878 46.8 0
Wiirzburg 5897 2955 50.1 0
Davos 6654 4185 62.9 0
Athens 4573 3658 80.0 0
140 1/d | Stockholm 7821 3316 42.4 0
Wirzburg 7506 3468 46.2 0
Davos 8483 4793 56.5 0
Athens 5834 4381 75.1 0
1701/d | Stockholm 9492 3626 38.2 0
Wirzburg 9114 3855 42.3 0
Davos 10281 5223 50.8 0
Athens 7064 4980 70.5 0
200 I/d | Stockholm 11164 3851 34.5 0
Wirzburg 10691 4105 38.4 0
Davos 12110 5522 45.6 0
Athens 8326 5503 66.1 0
250 I/d | Stockholm 13939 4056 29.1 0
Wirzburg 13371 4359 32.6 0
Davos 15137 5813 38.4 0
Athens 10407 6088 58.5 0
300 1/d | Stockholm 16746 4220 25.2 0
Wirzburg 16052 4478 27.9 0
Davos 18165 5958 32.8 0
Athens 12488 6369 51.0 0

B.2.4 Annual performance prediction for S212 ST4

Differences to the “medium” system

System model:
Design load:

Collector
Model name:
Number of collector modules:

Storage tank
Model name:
Volume:
Outside diameter:
Insulation thickness:

A228
200 Id

ARIS2504
1

SV200
200 |
580 mm
40 mm

The validity and authenticity of this report can be checked anytime

www.solarenergy.ch/i-Report

Name: iS212ENe.pdf Password: br8t74vA
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Solartechnik
Priifung
Forschung

STS 301
Back-up part of storage:
Volume: n.a.
Recommende set temperature: n.a.
Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 26m
Insulation thickness: 9 mm
Comments on sub system
None
System Parameters
Effective collector area Ac* 1.616 m?
Effective collector loss coefficient uc* 7.117 W m?2 K-
Total store heat loss coefficient Usx 3.197 W/K
Total store heat capacity Csx 0.851 MJ/K
Fraction of the store used for auxiliary heating faux n/a -
Mixing constant Do 0.205 -
Stratification parameter Sc 0.177 -
Thermal resistance of load heat exchanger RL n/a K/W
Wind speed dependence of uc* n/a
Wind option used Wignore
Wind correction used n/a
daily
. Qd QL fsol Qpar
load Location MJ MJ % MJ
volume
1101/d | Stockholm 6150 3155 51.3 0
Wiirzburg 5897 3202 54.3 0
Davos 6654 4651 69.9 0
Athens 4573 3878 84.8 0
1401/d | Stockholm 7821 3684 471 0
Wiirzburg 7506 3805 50.7 0
Davos 8483 5438 64.1 0
Athens 5834 4702 80.6 0
1701/d | Stockholm 9492 4091 43.1 0
Wiirzburg 9114 4293 471 0
Davos 10281 5983 58.2 0
Athens 7064 5383 76.2 0
200 1/d | Stockholm 11164 4387 39.3 0
Wiirzburg 10691 4650 43.5 0
Davos 12110 6382 52.7 0
Athens 8326 5986 71.9 0
250 1/d | Stockholm 13939 4670 33.5 0
Wiirzburg 13371 5001 37.4 0
Davos 15137 6751 44.6 0
Athens 10407 6754 64.9 0
The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS212ENe.pdf Password: br8t74vA
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Solartechnik
Priifung
Forschung

STS 301
300 1/d | Stockholm 16746 4856 29.0 0
Wirzburg 16052 5153 32.1 0
Davos 18165 6939 38.2 0
Athens 12488 7218 57.8 0
B.2.5 Annual performance prediction for S212 ST5
Differences to the “medium” system
System model: A230
Design load: 200 1/d
Collector
Model name: ARIS2004
Number of collector modules: 2
Storage tank
Model name: SV200
Volume: 2001
Outside diameter: 580 mm
Insulation thickness: 40 mm
Back-up part of storage:
Volume: n.a.
Recommende set temperature: n.a.
Connecting piping between the collector(s) and the tank
Diameter: DN16, corrugated pipe
Length: 3.1m
Insulation thickness: 9 mm
Comments on sub system
None
System Parameters
Effective collector area Ac* 2.685 m?
Effective collector loss coefficient uc* 6.969 W m?2K"!
Total store heat loss coefficient Usx 3.197 W/K
Total store heat capacity Csx 0.851 MJ/K
Fraction of the store used for auxiliary heating faux n/a -
Mixing constant DL 0.205 -
Stratification parameter Sc 0.177 -
Thermal resistance of load heat exchanger RL n/a KIW
Wind speed dependence of uc* n/a
Wind option used Wignore
Wind correction used n/a
daily
. Qd QL fsol Qpar
load Location MJ MJ o MJ
volume
1101/d | Stockholm 6150 3764 61.2 0
Wirzburg 5897 3739 63.4 0
Davos 6654 5609 84.3 0
Athens 4573 4271 93.4 0
The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report Name: iS212ENe.pdf Password: br8t74vA
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Solartechnik

Forschung
STS 301
140 1/d | Stockholm 7821 4528 57.9 0
Wirzburg 7506 4541 60.5 0
Davos 8483 6804 80.2 0
Athens 5834 5321 91.2 0
1701/d | Stockholm 9492 5192 54.7 0
Wirzburg 9114 5268 57.8 0
Davos 10281 7793 75.8 0
Athens 7064 6245 88.4 0
200 I/d | Stockholm 11164 5749 51.5 0
Wiirzburg 10691 5869 54.9 0
Davos 12110 8622 71.2 0
Athens 8326 7093 85.2 0
250 1/d | Stockholm 13939 6384 45.8 0
Wiirzburg 13371 6686 50.0 0
Davos 15137 9582 63.3 0
Athens 10407 8263 79.4 0
300 1/d | Stockholm 16746 6832 40.8 0
Wiirzburg 16052 7175 44.7 0
Davos 18165 10045 55.3 0
Athens 12488 9191 73.6 0

www.solarenergy.ch/i-Report

The validity and authenticity of this report can be checked anytime
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Appendix C: Reference conditions for performance presentation
in accordance with EN 12976-2
Reference conditions for system performance

YL AN
!f’"fid u\“\‘

STS 301

Collector tilt angle 45°
Collector orientation South
Draw-off flow rate 10 dm3/min

Daily load volume
Daily load pattern

50 to 600 litres per day
100 % at 6 h after solar noon

Desired temperature Tp (if the temperature exceeds Tp,
cold water will be mixed to reach Tp.)

45°C

Cold water supply temperature

s. the following table

Store ambient temperature 15°C
For systems where the store is located outside, the

ambient temperature from the climate data shall be used.
Temperature of integrated auxiliary heating 52.5°C

Data for calculation of the cold water temperature and the energy of solar radiation
received in the collector array over one year at the reference locations.

Data correspond to EN 12976-2
Average cold water | Amplitude Solar radiation Ambient
supply temperature | k] [kWh m2 a] temperature
[C] [°Cl
Athens 17.8 7.4 1718 18.5
Davos 54 0.8 1684 3.2
Stockholm 8.5 6.4 1157 7.5
Wiirzburg 10.0 3.0 1230 9.0

The validity and authenticity of this report can be checked anytime
www.solarenergy.ch/i-Report
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Solar Water Heaters

Sammier:

SOLAR & CENTRAL HEATING SYSTEMS



Solar Water Heater
A series

Sammier:

SOLAR & CENTRAL HEATING SYSTEMS

Solar Keymark certified
Mounting sets of 0-20-25-35°
High efficiency

High quality

Technical Data

A168 A169 A208 A228 A230 A308
Tank model SV160 SV160 SV200 SV200 SV200 SV300
Dimensions (mm) P580X1055 @580X1055 P580X1324 P580X1324 @580X1324 P580X1765
Net capacity (I) 152 152 198 198 198 282
Exchanger surface (m?) 0.87 0.87 1.24 1.24 1.24 1.94
Exchanger volume (1) 8.5 8.5 12.0 12.0 12.0 18.8
Internal protection Enamel 350-550pum thickness
Corrosion protection 2 mg anode @20X400 both easy to be replaced
Insulation Injected PU foam - 50mm thickness — 42kg/m? density
Solar collector ARIS2004 ARIS2504 ARIS2004 ARIS2504 ARIS2004 ARIS2004
Dimensions (mm) 1040X2040X89 1240X2040X89 1040X2040X89 1240X2040X89 1040X2040X89 1040X2040X89
Gross area (m?) 2.12 2.53 2.12 2.53 2.12 2.12
Aperture area (m?) 1.92 231 1.92 231 1.92 1.92
Absorber area (m?) 1.91 2.30 1.91 2.30 1.91 1.91
Frame Extruded aluminum 1,3mm thickness — painted
Back plate Al-Zn sheet 0,5mm thickness
Absorber Al high selective ALANOD Mirotherm —0,5mm thickness
Absorption (%) 95
Emission (%) 5
Manifolds (@ mm) 22
Risers (@ mm — Nr) @8 — 9pcs @8 — 11pcs @8 — 9pcs @8 — 11pcs @8 — 9pcs @8 — 9pcs
Connections Blank (compression joint)
Transparent cover 3,2mm solar glass 91,8% transmittance
Insulation Mineral wool 40mm thickness — 40 kg/m? density




Solar Water Heater
EVO series

Sammier:

SOLAR & CENTRAL HEATING SYSTEMS

Solar Keymark certified collectors
Mounting sets of 0 and 30°

High aesthetic as maximum height of 1,2m
High efficiency

Technical Data

EVO168 EVO169 EVO208 EVO228 EVO230 EVO308
Tank model SV160 SV160 SV200 SV200 SV200 SV300
Dimensions (mm) P580X1055 @580X1055 P580X1324 P580X1324 @580X1324 P580X1765
Net capacity (I) 152 152 198 198 198 282
Exchanger surface (m?) 0.87 0.87 1.24 1.24 1.24 1.94
Exchanger volume (1) 8.5 8.5 12.0 12.0 12.0 18.8
Internal protection Enamel 350-550pum thickness
Corrosion protection 2 mg anode @20X400 both easy to be replaced
Insulation Injected PU foam - 50mm thickness — 42kg/m? density
Solar collector ARIS2004 ARIS2504 ARIS2004 ARIS2504 ARIS2004 ARIS2004
Dimensions (mm) 1040X2040X89 1240X2040X89 1040X2040X89 1240X2040X89 1040X2040X89 1040X2040X89
Gross area (m?) 2.12 2.53 2.12 2.53 2.12 2.12
Aperture area (m?) 1.92 231 1.92 231 1.92 1.92
Absorber area (m?) 1.91 2.30 1.91 2.30 1.91 1.91
Frame Extruded aluminum 1,3mm thickness — painted
Back plate Al-Zn sheet 0,5mm thickness
Absorber Al high selective ALANOD Mirotherm —0,5mm thickness
Absorption (%) 95
Emission (%) 5
Manifolds (@ mm) 22
Risers (@ mm — Nr) @8 — 9pcs @8 — 11pcs @8 — 9pcs @8 — 11pcs @8 — 9pcs @8 — 9pcs
Connections Blank (compression joint)
Transparent cover 3,2mm solar glass 91,8% transmittance
Insulation Mineral wool 40mm thickness — 40 kg/m? density




Solar Water Tank

Sammier-

.
SV Serles SOLAR & CENTRAL HEATING SYSTEMS

Real enamel product

2 mg anodes for max protection
Electrical element standard
Extra heat exchanger optional

Technical Data

Model SV160 SV200 SV300
Dimensions (mm) ($580X1050 ($580X1250 ?580X1700
Net capacity (l) 152 198 282
Exchanger surface (m?) 0.87 1.24 1.94
Exchanger volume (I) 8.5 12.0 18.8
Weight (kg) 72 88 110
Internal protection Enamel 350-550um thickness
Corrosion protection 2 mg anode P20X400 both easy to be replaced
Insulation Injected PU foam - 50mm thickness — 42kg/m?3 density
Internal material S300EK AM FCE — 3mm thickness
Internal caps S300EK AM FCE — 3.5mm thickness
Exchanger material S$235JR — 1.5mm thickness
External material Granite” HDX — 0.5mm thickness
Backup heater (kW) 1.5t04.0
Connections % " female thread




Solar Collector .
ARIS series Sammier

SOLAR & CENTRAL HEATING SYSTEMS

Solar Keymark certified
High durability

10 year warranty

High efficiency

Technical Data

Model ARIS2004 ARIS2304 ARIS2504
Dimensions (mm) 1040X2040X89 1140X2040X89 1240X2040X89
Gross area (m?) 2.12 2.32 2.52
Aperture area (m?) 1.92 2.11 2.30
Absorber area (m?) 1.91 2.10 2.28
Weight (kg) 42 43 45
Frame Extruded aluminum 1,3mm thickness — painted
Back plate Al-Zn sheet 0,5mm thickness
Absorber Al high selective ALANOD Mirotherm — 0,5mm thickness
Absorption (%) 95
Emission (%) 5
Manifolds (@ mm) 22
Risers (@ mm — Nr) @8 — 9pcs @8 — 10pcs @8 — 11pcs
Connections Blank (compression joint)

Transparent cover 3,2mm solar glass 91,8% transmittance
Insulation Mineral wool 40mm thickness — 40 kg/m?3 density




Mounting options

Sammier-

A & EVO se rles SOLAR & CENTRAL HEATING SYSTEMS

High stability

Mounting sets of 0-20-25-35°
Simplicity

Universal solutions

A series 20 degrees A series 25 degrees A series 35 degrees EVO series 30 degrees

A series with straps A series with hang bolts M12x350mm EVO series with hang bolts
M12x350mm




Optional Components

Sammier:

SOLAR & CENTRAL HEATING SYSTEMS

Accessories

Front protection cover
between solar tank and solar
collector.

Side covers, hiding and
protecting the connection
pipes between tank and
collector.

The galvanized metal parts of
the support base can be
painted in RAL7038 for
absolute aesthetic and
corrosion protection.

Distant parts to increase the
height of the tank in tile roof
installation with very low
inclination.

Electrical element from 1 to
4kW, single phase. Optional
3phase of 4 kW maximum.

TPR valve 6bar — 95 °C for
extra protection against
overheating.

1-way valve with a ball,
specially designed for EVO
series. Maximum protection
against back flow effect.

Vessel for the solar circuit for
extra overheating protection,
ideal for EVO series.

Thermal  fluid CLARIANT
Antifrogen SOL HT conc. The
absolute protection against
corrosion, overheating and
freezing.

Thermostat for operating the
electrical element.




World wide export network!!!!

ZERTIFIKAT

World wide quality recognition!!!

Sammier:
SOLAR & CENTRAL HEATING SYSTEMS
SAMMILER B. Michalopoulos AEBE
Solar Systems Industry
18 Chiou str— 19300 —
Aspropyrgos Ind. Zone —
Athens — Greece
www.sammler.gr



DIN CERTCO

Gesellschaft fiir Konformitatshewertung mbH

Zertifikatinhaber

Herstellwerk
Produkt
Typ, Modell

Priifgrundlage(n)

Konformitdtszeichen

Registernummer
Giiltig bis

Nutzungsrecht

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZE-11125-01-00

ZERTIFIKAT

Sammler B. Michalopoulos S.A.
Solar Industry

Chiou str - Mavri Ora 18

193 00 Athen - Aspropyrgos
GRIECHENLAND

Aspropyrgos
Thermische Solaranlagen

A168, A169, A208, A228, A230, A308

DIN EN 12976-1:2006-04
DIN EN 12976-2:2006-04
CEN-KEYMARK-Programmregeln Solarthermische Produkte Version 28.00 (2015-12)

011-752720 A
2021-11-30

Dieses Zertifikat berechtigt zum Fiihren des oben stehenden Konformitdtszeichens
in Verbindung mit der genannten Registernummer.

Weitere Angaben siehe Anhang.
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DINCERTCO

Gesellschaft fiir Konformitidtsbewertung mbH

ANHANG

Zertifikat 011-752720 A von 2016-11-24

Technische Angaben siehe Datenblatt fiir den Priifbericht von 2016-11-21
1. Systemvariante(n):

Bezeichnung Speicher Kollektor (Registernummer: 011-75494 F)

A168 160 L -1 ARIS2004
A169 160 L 1 ARIS2504
A208 200 L 1 ARIS2004
A228 200 L 1 ARIS2504
A230 200 L 2 ARIS2004
A308 300 L 2 ARIS2004

2. Bemerkung(en):

- Die Priifung der Frostbestdndigkeit des Sonnenkollektors nach DIN EN 12975-2,
Abschnitt 5.8 ist nicht erforderlich.

- Die optionale Priifung der Schlagfestigkeit des Sonnenkollektors nach DIN EN
12975-2, Abschnitt 5.10 wurde nicht durchgefiihrt.

Priiflaboratorium/ Institut fiir Solartechnik SPF
Uberwachungsstelle Hochschule fiir Technik
Rapperswil

Oberseestrasse 10
8640 Rapperswil
SCHWEIZ

Priifbericht(e) Nr. S211QPEN, Nr. S212EN von 2016-11-21

DIN CERTCO Gesellschaft fiir Konformitatshewertung mbH - Alboinstrale 56 - D-12103 Berlin - www.dincertco.de




Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopéc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A168

Nepypadni/Description

EuBaSOV GUANEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) artdédoon/Zero losses
collector efficiency

Ipaputkog ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

arnoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HALakig
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

1,91

0,785

0,44

0,007

0,91

152

M L XL

749 1427 2682

941 1746 3076

575 963 2024

Hupepounvia/Date:

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

3724 kWh

kWh

4149 kWh

2981 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010
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Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopéc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A169

Nepypadni/Description

EuBaSOV GUNNEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) artdédoon/Zero losses
collector efficiency

Ipaputkog ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

arnoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HALakig
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

2,29

0,785

0,44

0,007

0,91

152

M L XL

969 1883

1118 2110

683 1407

Hupepounvia/Date:

3308

3577

2717

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

4425 kWh

kWh

4711 kWh

3787 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010
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Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopéc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A208

Nepypadni/Description

EuBaSOV GUNNEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) artdédoon/Zero losses
collector efficiency

Ipaputkog ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

arnoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HAlakng
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

1,91

0,785

0,44

0,007

0,91

198

M L XL

1009 1981

1147 2184

735 1550

Hupepounvia/Date:

3445

3682

2924

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

4579 kWh

kWh

4829 kWh

4021 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010
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Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopséc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A228

Nepypadni/Description

EuBaSOV GUNNEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) amdédoon/Zero losses
collector efficiency

Ipaputkog ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

arnoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HALakig
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

2,29

0,785

0,44

0,007

0,91

198

M L XL

955 1859

1108 2092

670 1385

Hupepounvia/Date:

3279

3555

2691

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

4394 kWh

kWh

4687 kWh

3759 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010


mailto:sammler@sammler.gr

Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopéc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A230

Nepypadni/Description

EuBaSOV GUNNEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) artdédoon/Zero losses
collector efficiency

Ipaputkog ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

arnoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HALakig
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

3,82

0,785

0,44

0,007

0,91

198

M L XL

844 1494

1034 1821

583 915

Hupepounvia/Date:

2721

3132

1923

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

3748 kWh

kWh

4195 kWh

2854 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010


mailto:sammler@sammler.gr

Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

SAMMLER B. Michalopoulos AEBE
Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

AEATIO NMPOIONTOZ/PRODUCT FICHE

HMakég ouokeuég/Solar devices

Avadopd: O8nyia 2010/30/EE, Kavoviopdc 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

MpounOecutii¢/Supplier: SAMMLER B. MuyaAomoulog AEBE/SAMMLER B. Michalopoulos AEBE

Mdpka/Brand: SAMMLER
Movtélo/Model: A308

Nepypadni/Description

EuBaSOV GUNNEKTIKAC
Erudavelag/Collector aperture
area

Ontikr) artdédoon/Zero losses
collector efficiency

Ipap koG ouvteleotrc/First
order heat losses coefficient

AgutepoBabuLog
ouvteheotrig/Second order heat
losses coefficient

Juvteheotng §L0pBwong ywviag
npoéomtwong/Incidence angle
modifier

XwpntkdtnTa

anoBrikeuonc/Storage nominal
volume

HAwakog Beppocidpwva/Solar water heater

Z0puBoAo/Symbol

Asol

No

Qg

IAM

MpodiA dpoptiou/Load profile

Etholo Mepidio Mn HALakig
Evépyetag/Annual non-solar
heat contribution

Katavahwaon toxuog
avtAiag/Pump power
consumption

Katavahwon woxvog o
Katdotaon avapovrg/Standby
power consumption

Ethola Bondntiki katavdAwon
HAektpkng Evépyetog/Annual
auxilary electricity consumption

Etholo Mepidio Mn HALakig
Evépyelag/Annual non-solar
heat contribution - Colder

Etholo Mepidio Mn HALakig
Evépyelag - Warmer

O~nonso|

solpump

Solstandby

Qaux

Qnonsol

Qnonsol

Aéia/Value

3,82

0,785

0,44

0,007

0,91

282

M L XL

823 1449

1020 1785

563 875

Hupepounvia/Date:

2663

3084

1873

Movada

Hétpnong/Unit

mZ

W/(m’K)

W/(m?2K?)

XXL

3687 kWh

kWh

4142 kWh

2800 kWh

28/08/2016

EN 1SO9001 certified company

Certified by ICAP as low credit risk company

ICAP

certificate
2010


mailto:sammler@sammler.gr

SAMMLER B. Michalopoulos AEBE

Solar systems industry

18 Chiou str. 19 300, Aspropyrgos Industrial Zone, Athens, Greece
VAT nr. EL094151999, Tel:+30210 2382867, Fax:+30210 2320337
e-mail: sammler@sammler.gr, http://www.sammler.gr

Sammier-:

SOLAR & CENTRAL HEATING SYSTEMS

AEATIO NPOIONTOZ/PRODUCT FICHE

Asfapevég anoBrikeuong vepou/Hot water storage tanks
Avadopd: O8nyia 2010/30/EE, Kavoviouog 812/2013, MAPAPTHMA V, SHMEIO 2
Reference: Directive 2010/30/EE, CDR812/2013, ANNEX V, POINT 2

Huepopnvia/Date:  28/08/2016
NpounBsuthg/Supplier: SAMMLER B. Michalopoulos AEBE/SAMMLER B. MwaAomoulog AEBE

Asfapevn nAwakol Beppooidpwva/Solar thermosyphon tank

TA=H ENEPTEIAKHE NAFIES XQPHTIKOTHTA
TYNOZ/TYPE ANOAOZHZ/ENERGY ANQAEIEZ/STANDING AMNOGHKEYZHZ/TANK
EFFICIENCY CLASS LOSSES (W) VOLUME (L)
SV160 C 68 152
SVv200 C 70 198
SV300 C 96 282
P v Joa Pt (v Jun S v o
enerc 98 N[ [Enera 88 I [EnErc 82
SAMMLER SV1e0 SAMMLER SV200 SAMMLER SV300
(A A 4 [ A
(A N (A
(e (e £
(F (F (F
68 w 70 w 96 w
152 198 | 282 .
L J L v L. S
2017 812,"1013 2017 8[2,"2013 2017 812,"1013

EN 1SO9001 certified company

Certified by ICAP as low credit risk company



mailto:sammler@sammler.gr

