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Summary of | EN12976-2 |SOLAR SYSTEM test results Licence Number SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
|Brand (optional) Website | http://www.papaemmanouel.gr
|Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
|Postal Code 32011 Viotia Tel. / Fax |+30 |22620 31931
System classification
Application(s) Hot water
Solar loop, circulation principle Thermosyphon
| Direct solar loop / heat exchanger Heat exchanger
|0pen, 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:
Solar+supplementary OR Solar-only / Solar pre-heat Solar only / Solar preheat
Collector(s) Heat store(s)
Company PAPAEMMANOUEL S.A. Company PAPAEMMANOUEL S.A.
Keymark lic.no. if available SKM 9999/1 Keymark lic.no. if available
Per module _ ol | o
g £/ 32
3 £ .28
o ©
Collector name " < w S w o |Store name £ g w2l aclasc LE B2 "é“
O < (G} o 2 - >350c|l0 3|0 < | =<
m? mm mm litres | mm | mm | mm | litres | kW
FMAX_1.50 1.50 1,480 1,010 |SOLAR FLAME 120 117 910 580 - - -
FMAX_1.50H 1.50 1,010 1,480 |SOLAR FLAME 160 156 | 1120 | 580 - - -
FMAX_1.82 1.82 1,480 1,230 [SOLAR FLAME 200 197 | 1360 | 580 - - -
FMAX_1.82H 1.82 1,230 1,480 |SOLAR FLAME 300 286 | 1970 | 580 - - -
FMAX_2.00 2.00 1,980 1,010
FMAX_2.00H 2.00 1,010 1,980
FMAX_2.37 2.37 1,930 1,230
FMAX_2.37H 2.37 1,230 1,930
FMAX_2.72 2.72 2,160 1,260
FMAX_2.72H 2.72 1,260 2,160
Solar loop controller Solar loop fluid
Keymark lic.no. if available Recommended/required Required
Company Company
Name Name
Solar loop pump - power range W to W [Freezing point -5+-35 |°C
System family overview
Number of collectors in each configuration for each store
Collector name Store name
SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1]2 12 2|3
FMAX_1.50H 1|2 12 1
FMAX_1.82 1 1 112 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1/2 112 23
FMAX_2.00H 1 12 12
FMAX_2.37 1 1 112 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
|Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Comments of test lab i
.C.S8.R “DE i
SE:QRDE%EEEI‘; ,LABORATI'?)HSY _
Tel: s Belessigg I Il//
+210 6503815 . Fay. .. flﬂlﬂrnu;.., 4
153 10 Ag. Paraskeyi - ,a,mzkign. ,lﬂzﬂﬂﬁﬂﬂ'-ﬁ"
1 - Grosdp AAAPGHET_L,
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Summary of | EN12976-2 | testresults Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
|Brand (optional) 0 Website |http://www.papaemmanouel.gr
|Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
|Postal Code 32011 Viotia Tel. /Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1(2 1|2 1|2 2|3
FMAX_1.50H 1]2 12 1

FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1]2 23
FMAX_2.00H 1 1|2 1|2

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1]2

FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1

|Name of system configuration

SOLAR FLAME 120 MAX 150

Collector name FMAX_1.50 INo. Collectors I 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd,sh Daily drawoff | 80 |I Daily drawoff | 110 |I Daily drawoff | 140 II I | I
Location ! Qd,hw| QL | Qpar | fsol |Qd,hw| QU | Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mi/y | Mify | MIJy % Mify | Mify | MIfy % M/y | MiJy | Mily %
Stockholm SE - 4478 | 2107 - 47 6150 | 2545 - 41 7821 | 2781 - 36
WiirzburgDE 4289 | 2160 50 5897 | 2649 - 45 7506 | 2990 - 40
Davos CH 4857 | 3106 64 6654 | 3690 - 55 8483 | 4100 48
Athens GR 3343 | 2684 80 4573 | 3406 74 5834 | 3974 68
|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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
foor=Q/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
|Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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 [250 |kPa |Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
|Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method I1SO 9459-5 (DST)
Comments of test lab N.C.S.R “p
The long term prediction was extrapolated according to the Annex D of “Solar Keymark SOLAR ENERGY LA!;gn,Aﬁ-o 8
- Specific Scheme Rules”. Tefaiwné'sgg;f;“'s Belnnnionli il (1440
153 10 Ag, l'-'araskavr;‘a-x :AtJ;jzkI{D-s ’4""2‘?%"”’. :'K?_ a
v \ree 7""' 7

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 12 12 I
FMAX_1.50H 1|2 12 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 120 MAX 150H
Collector name FMAX_1.50H INo. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mi/y | Mify | MiJy % Mi/y | MlJy | MlJy % Mi/y | Mlfy | MlJy %
Stockholm SE - 4478 | 2107 - 47 6150 | 2545 - 41 7821 | 2781 - 36
WiirzburgDE 4289 | 2160 50 5897 | 2649 45 7506 | 2990 40
Davos CH 4857 | 3106 64 6654 | 3690 55 8483 | 4100 48
Athens GR 3343 | 2684 80 4573 | 3406 74 5834 | 3974 68

Perf. indicators for the table above

Max. operating press. - collector side

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=Q/Qq - Solar fraction

Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736

Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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).

250

kPa |Max. operating press. - tank side

1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

L2017
: mm_:,géf.‘.f..
s

Fax: +210 g
Attiki - Grog

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage

and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 120 MAX 182

Collectorname |  FMAX_1.82  [No. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 80 |I Daily drawoff | 110 |I Daily drawoff | 140 |I I | |
Location ’ Qd,hw| QL | Qpar| fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y MI/y | Mify | Mify % Ml/y | My | MiJy % Ml/y | My | MiJy %
Stockholm SE - 4478 | 2337 - 52 6150 | 2873 - 47 7821 | 3185 - 41
WiirzburgDE 4289 | 2372 55 5897 | 2961 50 7506 | 3406 45
Davos CH 4857 | 3500 72 6654 | 4257 64 8483 | 4793 57
Athens GR 3343 | 2851 85 4573 | 3658 80 5834 | 4352 75
Perf. indicators for the table above
Qd,sh Mi/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)
foor=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 250 |kPa |Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)

mments of test |
Comments of test lab gocl:_}qsén D AiTog
Head; DE%EF;EEI{;ABBSE? R L)

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr

Version 3.6, 2014-06-18
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 120 MAX 182H

Collector name FMAX_1.82H INo. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 4478 | 2324 - 52 6150 | 2870 - 47 7821 | 3185 - 41
WiirzburgDE 4289 | 2356 55 5897 | 2952 50 7506 | 3406 45
Davos CH 4857 | 3469 71 6654 | 4226 64 8483 | 4762 56
Athens GR 3343 | 2841 85 4573 | 3658 80 5834 | 4352 75

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=Q/Qq - Solar fraction
W
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

|250  |kPa

|Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

Comments of test lab

1SO 9459-5 (DST)

— Specific Scheme Rules”.

The long term prediction was extrapolated according to the Annex D of “Solar Keymark

: +210 6544599 LL
Attiki - Grag Ly

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of + 5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr

Version 3.6, 2014-06-18
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Attiki - Grag

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 12 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 120 MAX 200
Collectorname | FMAX_2.00  [No. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 80 |I Daily drawoff | 110 |I Daily drawoff | 140 |I I | |
Location ’ Qd,hw| QL | Qpar| fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y Ml/y | Mify | MiJy % Ml/y | My | MiJy % Ml/y | My | MiJy %
Stockholm SE - 4478 | 2387 - 53 6150 | 2968 - 48 7821 | 3311 - 42
WiirzburgDE 4289 | 2409 56 5897 | 3037 52 7506 | 3532 47
Davos CH 4857 | 3564 73 6654 | 4384 66 8483 | 4983 59
Athens GR 3343 | 2879 86 4573 | 3721 81 5834 | 4447 76
Perf. indicators for the table above
Qd,sh Mi/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)
foor=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab iy
The long term prediction was extrapolated according to the Annex D of “Solar Keymark Sg;aqn ENERGY EA!E(lgﬁl,eE-gHS\:
— Specific Scheme Rules”. Tel. *2’OD;5¥!:?58”1-!:>(:B+°2'1?6 ,’ﬂ/"{'{{,ﬁl// %

LLL T 755

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 12 1|2 2|3
FMAX_1.50H 12 12 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 12 2|3
FMAX_2.00H 1 12 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 120 MAX 200H
Collector name FMAX_2.00H INo. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mi/y | Mify | MiJy % Mi/y | MlJy | MlJy % Mi/y | Mlfy | MlJy %
Stockholm SE - 4478 | 2394 - 53 6150 | 2974 - 48 7821 | 3311 - 42
WiirzburgDE 4289 | 2416 56 5897 | 3043 52 7506 | 3532 47
Davos CH 4857 | 3564 73 6654 | 4415 66 8483 | 5014 59
Athens GR 3343 | 2882 86 4573 | 3721 81 5834 | 4447 76
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)
foor=Qu/Qy - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 250 |kPa [Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
::;nlr::nts of test I.ab. : . géci.s.n DEMOKRITOS

g term prediction was extrapolated according to the Annex D of “Solar Keymark HeaiHDE!iERGY LABORATORY
— Specific Scheme Rules”. 172'3 +210 Ssaaaa?ss.i I;:x;sz'ﬁss. Ilﬂlnfliﬁzﬂ..__
10 Ae- Parasko - A - Groedl AHAFEAT

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr

Version 3.6, 2014-06-18
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 120 MAX 237

Collector name FMAX_2.37 INo. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 4478 | 2539 - 57 6150 | 3217 - 52 7821 | 3627 - 46
WiirzburgDE 4289 | 2545 59 5897 | 3248 - 55 7506 | 3816 51
Davos CH 4857 | 3816 79 6654 | 4793 - 72 8483 | 5519 65
Athens GR 3343 | 2974 89 4573 | 3879 - 85 5834 | 4699 81

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)

fooi=Qu/Qq - Solar fraction

Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736

Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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

|250

|kPa

|Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 120 MAX 237H

Collector name FMAX_2.37H INo. Collectors | 1 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 4478 | 2542 - 57 6150 | 3217 - 52 7821 | 3627 - 46
WiirzburgDE 4289 | 2548 59 5897 | 3248 55 7506 | 3816 51
Davos CH 4857 | 3816 79 6654 | 4793 72 8483 | 5550 65
Athens GR 3343 | 2977 89 4573 | 3879 85 5834 | 4699 81
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=Q/Qq - Solar fraction
Stockholm SE | Wurzburg 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 250 |kPa [Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
::mments of test I.at? : . é\l-C.S R “DEMOKRITOS

e long term prediction was extrapolated according to the Annex D of “Solar Keymark Hg;-glﬂnﬁrr\{rlzﬂev LABORATORSY
— Specific Scheme Rules”. el ;5,‘,0 5503:?:-”1-!:,(;B+°2l:enss; ”ﬂ"ﬂl'{{!lu.-..
Ag. Parastevi - A - o 43’51,52‘:‘3"‘;',‘7{!‘".12__"—

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr

Version 3.6, 2014-06-18
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1|2 12 12 I
FMAX_1.50H 12 12 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 120 MAX 300
Collector name FMAX_1.50 INo. Collectors | 2 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 80 II Daily drawoff I 110 |I Daily drawoff | 140 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mi/y | Mify | MiJy % Mi/y | MlJy | MlJy % Mi/y | Mlfy | MlJy %
Stockholm SE - 4478 | 2693 - 60 6150 | 3437 - 56 7821 | 3974 - 51
WiirzburgDE 4289 | 2677 62 5897 | 3437 58 7506 | 4131 55
Davos CH 4857 | 4037 83 6654 | 5140 77 8483 | 6055 71
Athens GR 3343 | 3056 91 4573 | 4037 88 5834 | 4920 84

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)

fooi=Qu/Qq - Solar fraction

Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736

Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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

|250 |kPa |Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated accordi
— Specific Scheme Rules”.

= N.C.s.R «p RITOS~
ng to the Annex D of “Solar Keymark §0LAH ENERGY LABORATgF?y-
ead: Dr Vassills Belogsian. ///]
Tel: +210 6503815 - Foy. :21?654 3 H,ﬂlﬂ;{{;ﬂ

153 10 Ag. Paraskeyi

- Attiki - Grae

[LL T F 75
r 8

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

— Specific Scheme Rules”.

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 12 12 2|3
FMAX_1.50H 112 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 120 MAX 300H
Collectorname | FMAX_1.50H  |No. Collectors | 2 Storage name | SOLAR FLAME 120
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 80 |I Daily drawoff | 110 |I Daily drawoff | 140 |I I | |
Location ’ Qd,hw| QL | Qpar| fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y MI/y | Mify | Mify % Mi/y | Mify | Mify % Mify | Mify | Mi/y %
Stockholm SE - 4478 | 2687 - 60 6150 | 3437 - 56 7821 | 3942 - 50
WiirzburgDE 4289 | 2671 62 5897 | 3437 58 7506 | 4100 55
Davos CH 4857 | 4005 82 6654 | 5140 77 8483 | 6023 71
Athens GR 3343 | 3053 91 4573 | 4037 88 5834 | 4920 84
Perf. indicators for the table above
Qd,sh Mi/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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
foor=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab N.C.S.R “DE
The long term prediction was extrapolated according to the Annex D of “Solar Keymark SOLAR ENERGY LABO A8

Tel; essiotia /)]
1;; IgQﬂJ 6503815 - Fay: 1219 654459 mm_:;gﬂ..___
Ag. Paraskevi - Atk . < J:,:‘.’:‘?."_,;IT"!"

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1|2 1|2 12 I
FMAX_1.50H 12 12 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 150
Collector name FMAX_1.50 INo. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 140 II Daily drawoff I 170 |I Daily drawoff | 200 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mi/y | Mify | MiJy % Mi/y | MlJy | MlJy % Mi/y | Mlfy | MlJy %
Stockholm SE - 7821 | 2740 - 35 9492 | 2933 - 31 | 11164 | 3053 - 27
WiirzburgDE 7506 | 2933 39 9114 | 3185 35 | 10691 | 3406 32
Davos CH 8483 | 4005 47 10281 | 4320 42 12110 | 4573 38
Athens GR 5834 | 3942 68 7064 | 4415 63 8326 | 4793 58

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)
fooi=Qu/Qq - Solar fraction
W
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

|250 |kPa |Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

Comments of test lab

1SO 9459-5 (DST)

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

Head: pr
?ef: +210 g5

53 10 Ag. Paraskeyi

Vassilis B
09815 - Fay. eles

MO
ENERGY u\.éxR ALE

+210 6
- Attiki - Grog

W1
: mm_:,gé!....._
wdlas

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1|2 1|2 12 213
FMAX_1.50H 1|2 1(2 1

FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 1|2

FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 12

FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 160 MAX 150H

Collector name FMAX_1.50H INo. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 140 II Daily drawoff I 170 |I Daily drawoff | 200 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 7821 | 2740 - 35 9492 | 2933 - 31 | 11164 | 3053 - 27
WiirzburgDE 7506 | 2933 39 9114 | 3185 35 | 10691 | 3406 32
Davos CH 8483 | 4005 47 10281 | 4320 42 12110 | 4573 38
Athens GR 5834 | 3942 68 7064 | 4415 63 8326 | 4793 58
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=Q/Qq - Solar fraction
Stockholm SE | Wurzburg 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 |250 |kPa |Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
::mments of test I.at? : . N.C.S.R “D & PR

e long term prediction was extrapolated according to the Annex D of “Solar Keymark Sg;Q_HDENERGY LABonATOHSY
— Specific Scheme Rules”. Tel: 4210 ;5,;\;238?53_”;: Belessios ”/I;llf /
153 10 Ag. Paraskeyi A;;,zk];t) 654 ,'u‘!ﬂ%‘?’fﬁ
- Grescp = t P,

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 12 2|3
FMAX_2.00H 1 12 12
FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 182
Collector name FMAX_1.82 INo. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 140 II Daily drawoff I 170 |I Daily drawoff | 200 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mi/y | Mify | MiJy % Mi/y | MlJy | MlJy % Mi/y | Mlfy | MlJy %
Stockholm SE - 7821 | 3154 - 40 9492 | 3406 - 36 | 11164 | 3564 - 32
WirzburgDE 7506 | 3374 45 9114 | 3721 41 | 10691 | 3974 - 37
Davos CH 8483 | 4699 - 55 10281 | 5109 50 12110 | 5424 - 45
Athens GR 5834 | 4320 74 7064 | 4920 70 8326 | 5393 - 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=Q/Qq - Solar fraction

Max. operating press. - collector side

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).

250

kPa |Max. operating press. - tank side

1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

N.C.S.R “p
The long term prediction was extrapolated according to the Annex D of “Solar Keymark Sg;-&ﬁHDENERGY Laagﬂjg}g}:‘s\;
o : Dr Va ik
— Specific Scheme Rules”. 11;;; £210 6503815 : l;;B:leeDss i flﬂ’l’f{r{{:ﬁ....
3 10 Ag. Paraskeyi . Attiki - 4 LT

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1|2 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 12 2|3
FMAX_2.00H 1 12 1|2
FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 182H
Collector name FMAX_1.82H  |No. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I I | |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y Ml/y | Mify | MiJy % Ml/y | Mify | MiJy % Ml/y | My | MiJy %
Stockholm SE - 7821 | 3154 - 40 | 9492 | 3437 - 36 | 11164 | 3595 - 32
WiirzburgDE 7506 | 3374 - 45 9114 | 3721 41 | 10691 | 3974 - 37
Davos CH 8483 | 4699 ) 55 | 10281 | 5109 50 | 12110 | 5424 - 45
Athens GR 5834 | 4320 - 74 | 7064 | 4920 70 | 8326 | 5393 - 65

Perf. indicators for the table above

Qd,sh Mi/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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
fooi=Qu/Qq - Solar fraction

Ref. conditions

Stockholm SE | Wurzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
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

|250 |kPa

|Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

; nﬁﬁ&ggiﬂ’ih_

| +210 654459 L7
153 10 Ag. Paraskevi - Aty . o ,;m;z,mr,",'!’ﬂ
—aly ATV o e

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr

Version 3.6, 2014-06-18



Maria
SKM FORMS


Page 16 of 50
Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1]2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 160 MAX 200

Collector name FMAX_2.00 INo. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 140 II Daily drawoff I 170 |I Daily drawoff | 200 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 7821 | 3311 - 42 9492 | 3595 - 38 | 11164 | 3753 - 34
WiirzburgDE 7506 | 3500 47 9114 | 3879 43 | 10691 | 4194 39
Davos CH 8483 | 4920 58 | 10281 | 5393 52 | 12110 | 5740 47
Athens GR 5834 | 4447 76 7064 | 5077 72 8326 | 5582 67
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)
fooi=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test I.at? : N.C.S.R “DE _
The long term prediction was extrapolated according to the Annex D of “Solar Keymark Sg:&q-RDENERGY LASORL?)RS\:
— Specific Scheme Rules”. Tol ol t;-sxag?ss.“,!: Belessiot ,‘rfl;llll-/

153 10 Ag. Paraskay - g, o4t ‘,;“;'r‘}:‘t,'ﬁ:;':’;""g‘;
4 - Grosdf A= I,

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Max. operating press. - collector side

|250

|kPa Max. operating press. - tank side
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 [22620 31931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 12 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 12 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 12 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 200H
Collectorname |  FMAX_2.00H  [No. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I I | |
Location ’ Qd,hw| QL | Qpar| fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y MI/y | Mify | Mify % MI/y | Mify | MIfy % Ml/y | My | MiJy %
Stockholm SE - 7821 | 3311 - 42 9492 | 3595 - 38 | 11164 | 3784 - 34
WiirzburgDE 7506 | 3500 47 9114 | 3910 - 43 | 10691 | 4194 39
Davos CH 8483 | 4951 58 | 10281 | 5393 - 52 | 12110 | 5740 47
Athens GR 5834 | 4447 76 7064 | 5077 - 72 8326 | 5582 67
Perf. indicators for the table above
Qd,sh Mi/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)
fooi=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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).

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

53 10 Ag. Paraskevi . Attiki -

— - = N.C.s.R ‘DEMOKRITOg"
The long term prediction was extrapolated according to the Annex D of “Solar Keymark SOLAR ENERGY LABORATORSY
e ” ead: Dr Vassj
— Specific Scheme Rules”. T silis Beles
p fef +210 6503815 - Fax: 449 g

1o /L))
s
A T

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 160 MAX 237

— Specific Scheme Rules”.

Tel: +210 §503g15
- F
153 19 Ag. Paraskeyi

ax: +210 g g
- Attiki - Grag

Collector name FMAX_2.37 INo. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff I 140 II Daily drawoff I 170 |I Daily drawoff | 200 |I I I |
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y Mify | Mify | MiJy % MiJy | Mify | MiJy % Mlfy | My | MiJy %
Stockholm SE - 7821 | 3658 - 47 9492 | 4005 - 42 | 11164 | 4226 - 38
WiirzburgDE 7506 | 3816 51 9114 | 4320 - 47 10691 | 4699 44
Davos CH 8483 | 5519 65 | 10281 | 6086 - 59 | 12110 | 6528 54
Athens GR 5834 | 4699 81 7064 | 5424 - 77 8326 | 6055 73
Perf. indicators for the table above
Qd,sh Mi/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=Q/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 250 |kPa [Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab N.C.SR “DEMo " _
The long term prediction was extrapolated according to the Annex D of “Solar Keymark SOLAR ENERGY LABgﬁl,eE-gHS\:

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgqshellas.gr

Version 3.6, 2014-06-18



Maria
SKM FORMS


Page 19 of 50
Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |Viotia Tel. / Fax [+30 2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1] 2 1] 2 1] 2 2|3
FMAX_1.50H 1] 2 1|2 1

FMAX_1.82 1 1 1] 2 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1] 2 12

FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2

FMAX_2.72 1 1 1] 2
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 160 MAX 237H

Collectorname |  FMAX 2.37H  [No. Collectors | 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd.sh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I I | |
Location ’ Qd,hw| QL | Qpar| fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
MJ/y MI/y | Mify | Mify % MI/y | Mify | MIfy % Mify | Mify | Mi/y %
Stockholm SE - 7821 | 3658 - 47 9492 | 4005 - 42 11164 | 4226 - 38
WiirzburgDE 7506 | 3816 51 9114 | 4320 47 | 10691 | 4699 a4
Davos CH 8483 | 5519 65 | 10281 | 6086 59 | 12110 | 6528 54
Athens GR 5834 | 4699 81 7064 | 5424 77 8326 | 6055 73

Perf. indicators for the table above

Qd,sh Mi/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)

fooi=Qu/Qq - Solar fraction

Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736

Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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

|250 |kPa

Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

N.C.S.R “p
; KR
SOLAR ENERGY LABORA'l:I'gHSY

L1
: nmnmégébﬁl_
L

- Fax: +210 g
Attiki - Grog

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of +5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 272
Collector name FMAX_2.72 | No. Collectors [ 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"

Qd:sh Daily drawoff | 140 |I Daily drawoff I 170 |I Daily drawoff | 200 |I I | I
Location ’ Qd,hw| QL Qpar | fsol |Qdhw| QL Qpar | fsol |Qd,hw| QL Qpar | fsol

MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 7821 | 3879 - 50 9492 | 4320 - 46 | 11164 | 4573 - 41
WiirzburgDE - 7506 | 4037 - 54 9114 | 4573 - 50 | 10691 | 5046 - a7
Davos CH - 8483 | 5897 - 70 | 10281 | 6591 - 64 | 12110 | 7127 - 59
Athens GR - 5834 | 4888 - 84 7064 | 5645 - 80 | 8326 | 6339 - 76

Perf. indicators for the table above

Qd,sh Ml/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=Q1/Qq - Solar fraction

Stockholm SE | Wiirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736

Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
Tc,ave 8.5 10.0 5.4 17.8
+ATc 6.4 3.0 0.8 7.4

G kWh/m? | Annual irradiation South, 45°

Ta,ave °C Annual average outdoor air temperature

Tc,ave °C Annual average mains cold water temp.

ATc K Seasonal variation of Tc

Th 45 °C Desired hot water temperature (mixing valve temperature).

Max. operating press.

- collector side |250 |kPa

|Max. operating press. - tank side

|1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
Specific Scheme Rules”

7
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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. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 272H
Collector name FMAX_2.72H  |No. Collectors [ 1 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 140 |I Daily drawoff I 170 |I Daily drawoff | 200 |I I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 7821 | 3879 - 50 9492 | 4320 - 46 11164 | 4604 - 41
WiirzburgDE - 7506 | 4037 - 54 9114 | 4604 - 51 10691 | 5046 - a7
Davos CH - 8483 | 5929 - 70 | 10281 | 6623 - 64 | 12110 | 7127 - 59
Athens GR - 5834 | 4888 - 84 7064 | 5676 - 80 | 8326 | 6370 - 77
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab u
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — géEASéHEN[E)REGU E AL
. ” ead: Dr Vassij| ABBOHATORY
Specific Scheme Rules”. 3‘;;3 +210 8503315 . :x: gl?a
0 Ag. Paraskev] - attik] - g 1L 2

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 1|2 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 300
Collector name FMAX_1.50 |No. Collectors [ 2 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 140 |I Daily drawoff | 170 | | |Daily drawoff | 200 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml /y Mify | Mify | Mify % Mify | Mify | Mify % Mi/y | MiJy | Mijy %
Stockholm SE - 7821 | 4005 - 51 9492 | 4478 - 47 | 11164 | 4762 - 43
WiirzburgDE - 7506 | 4131 - 55 9114 | 4730 - 52 | 10691 | 5235 - 49
Davos CH - 8483 | 6086 - 72 | 10281 | 6875 - 67 | 12110 | 7442 - 61
Athens GR - 5834 | 4951 - 85 7064 | 5771 - 82 8326 | 6496 - 78
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 | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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 |250 |kPa |Max. operating press. - tank side |1000 | kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab
The long term prediction was extrapolated according to the Annex D of “Solar Keymark gé?—;ﬁsﬁ‘RE!:EDHEGM OKRITOS"
o ” ead: Dr VassiyliéABB?RATOHY a4y
— Specific Scheme Rules”. }‘gg ;02;: 6503815 - Foy. +021enss flﬂliil!,lmﬁ.{._
9. Paraskevi - Attikj - I8 iy Y
All values are subject to some uncertainty; e.qg. the uncertainty on system output is typically in the range of + 5 % to + 15 % Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1]2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 300H
Collector name FMAX_1.50H  |No. Collectors [ 2 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 140 | | [Daily drawoff I 170 |I Daily drawoff | 200 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 7821 | 4005 - 51 9492 | 4447 - 47 11164 | 4762 - 43
WiirzburgDE - 7506 | 4131 - 55 9114 | 4730 - 52 10691 | 5203 - 49
Davos CH - 8483 | 6086 - 72 | 10281 | 6843 - 67 | 12110 | 7442 - 61
Athens GR - 5834 | 4951 - 85 7064 | 5771 - 82 8326 | 6496 - 78
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “p .
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — SOLAR ENERGY LABORAT?)F?Y-

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of 5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 112 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 400
Collector name FMAX_2.00 __|No. Collectors [ 2 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 140 | | [Daily drawoff I 170 |I Daily drawoff | 200 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 7821 | 4447 - 57 9492 | 5014 - 53 | 11164 | 5456 - 49
WiirzburgDE - 7506 | 4510 - 60 9114 | 5203 - 57 10691 | 5834 - 55
Davos CH - 8483 | 6749 - 80 | 10281 | 7726 - 75 | 12110 | 8578 - 71
Athens GR - 5834 | 5235 - 90 7064 | 6150 - 87 8326 | 7001 - 84
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “D
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — SOLAR ENERGY | SRITE

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 160 MAX 400H
Collector name FMAX_2.00H  |No. Collectors [ 2 Storage name | SOLAR FLAME 160
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 140 |I Daily drawoff | 170 |I Daily drawoff | 200 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml/y Mi/y | Mify | Mijy % Mi/y | MiJy | Mijy % Mi/y | MiJy | Mijy %
Stockholm SE - 7821 | 4415 - 56 9492 | 5014 - 53 | 11164 | 5456 - 49
WiirzburgDE - 7506 | 4510 - 60 9114 | 5203 - 57 | 10691 | 5834 - 55
Davos CH - 8483 | 6717 - 79 | 10281 | 7695 - 75 | 12110 | 8546 - 71
Athens GR - 5834 | 5203 - 89 7064 | 6150 - 87 8326 | 7001 - 84
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 | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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 |250 |kPa |Max. operating press. - tank side |1000 | kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test |
The long term pe;sedi::on was extrapolated according to the Annex D of “Solar Keymark QIOEASHFEE!:?REGM QKRITOS
e i Head: Dr ya.o LABORATORY ,
— Specific Scheme Rules”. Tel: 4210 ssaaa?;_“;: Belessiot ,‘,,I’l// j
153 10 Ag. Parashev - agee. SSHSFA AL IZE
| - Grs 7-,71 iy
All values are subject to some uncertainty; e.qg. the uncertainty on system output is typically in the range of + 5 % to + 15 % Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4, Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexi --l@dqsl‘ Il gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 12 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 150
Collector name FMAX_1.50  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 2860 - 30 | 11164 | 3056 - 27 | 13939 | 3217 - 23
WiirzburgDE - 9114 | 3106 - 34 | 10691 | 3311 - 31 | 13371 | 3595 - 27
Davos CH - 10281 | 4163 - 40 | 12110 | 4447 - 37 | 15137 | 4762 - 31
Athens GR - 7064 | 4320 - 61 8326 | 4730 - 57 | 10407 | 5140 - 49
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

Specific Scheme Rules”

7

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
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All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of 5 % to + 15 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 12 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 150H
Collector name FMAX_1.50H  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 |I Daily drawoff I 200 |I Daily drawoff | 250 |I I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 9492 | 2863 - 30 | 11164 | 3056 - 27 | 13939 | 3217 - 23
WiirzburgDE - 9114 | 3109 - 34 | 10691 | 3343 - 31 13371 | 3595 - 27
Davos CH - 10281 | 4163 - 40 | 12110 | 4447 - 37 | 15137 | 4762 - 31
Athens GR - 7064 | 4352 - 62 8326 | 4730 - 57 | 10407 | 5140 - 49
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab

N.C.S.R ‘DEMOKR) TOS"
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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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The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 182
Collector name FMAX_1.82  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 |I Daily drawoff I 200 |I Daily drawoff | 250 |I I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 9492 | 3374 - 36 | 11164 | 3595 - 32 | 13939 | 3816 - 27
WiirzburgDE - 9114 | 3627 - 40 | 10691 | 3910 - 37 13371 | 4257 - 32
Davos CH - 10281 | 4983 - 48 | 12110 | 5330 - 44 | 15137 | 5740 - 38
Athens GR - 7064 | 4857 - 69 8326 | 5361 - 64 | 10407 | 5992 - 58
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab

N.C.S.R ‘DEMOKR) TOS"

LABORAT
ead ORY
Tol- 1210 asua28ills Belessiotint/ 1)1/
153 10 A Fax: +210 g5445g9 LIALI I I7F oA
9. Paraskevi - Attiy - L g AEAl]
0 - il

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 182H
Collector name FMAX_1.82H  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 170 |I Daily drawoff | 200 | | |Daily drawoff | 250 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml/y Mi/y | Mify | Mijy % Mi/y | MiJy | Mijy % Mi/y | MiJy | Mijy %
Stockholm SE - 9492 | 3374 - 36 | 11164 | 3627 - 32 | 13939 | 3816 - 27
WiirzburgDE - 9114 | 3627 40 | 10691 | 3910 - 37 | 13371 | 4257 - 32
Davos CH - 10281 | 4983 48 | 12110 | 5330 - 44 | 15137 | 5740 - 38
Athens GR - 7064 | 4857 - 69 8326 | 5361 - 64 | 10407 | 5992 - 58
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 | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 | kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark

— Specific Scheme Rules”.

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

Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of |

EN12976-2 | test results

Certification No. SKM 9999/3

Annex to Solar KEYMARK Certificate

Issued 2017-01-20

Company

PAPAEMMANOUEL S.A.

Country |Greece

Brand (optional)

0

Website |http://www.papaemmanouel.gr

Street

1o Km Inofyta — St. Thomas, Inofyta Viotia

E-mail exports@papaemmanouel.gr

Postal Code

32011 |Viotia

Tel. / Fax |+30 |22620 31931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 112 112 2|3
FMAX_1.50H 12 112 1

FMAX_1.82 1 1 112 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 112 112 2|3
FMAX_2.00H 1 112 112

FMAX_2.37 1 1 112 2
FMAX_2.37H 1 1 112

FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 200 MAX 200

Collector name

FMAX_2.00 [No. Collectors [

2 Storage name | SOLAR FLAME 200

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

Qdsh Daily drawoff | 170 |I Daily drawoff | 200 |I Daily drawoff | 250 |I | | |
Location ! Qd,hw| Qu Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y My | Mify | My % Mify | Mify | My % Mify | Mify | Mify %
Stockholm SE - 9492 | 3532 - 37 11164 | 3816 - 34 13939 | 4068 - 29
WirzburgDE - 9114 | 3816 - 42 | 10691 | 4131 - 39 | 13371 | 4510 - 34
Davos CH - 10281 | 5267 - 51 | 12110 | 5645 - 47 | 15137 | 6118 - 40
Athens GR - 7064 | 5014 - 71 8326 | 5550 - 67 | 10407 | 6276 - 60
Perf. indicators for the table above
Qd,sh Ml/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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
fo=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa | Max. operating press. - tank side |1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

EMO »
The long term prediction was extrapolated according to the Annex D of “Solar Keymark SOLA'H ENERGY [_,qggRATOHY
— Specific Scheme Rules”. i

-
AL

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 12 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 200H
Collector name FMAX_2.00H  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 |I Daily drawoff I 200 |I Daily drawoff | 250 |I I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 3532 - 37 | 11164 | 3816 - 34 | 13939 | 4068 29
WiirzburgDE - 9114 | 3816 - 42 | 10691 | 4131 - 39 13371 | 4510 34
Davos CH - 10281 | 5267 - 51 | 12110 | 5645 - 47 | 15137 | 6118 40
Athens GR - 7064 | 5014 - 71 8326 | 5550 - 67 | 10407 | 6276 60
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
?:(:r:negn::r.: :)er:jli::on was extrapolated according to the Annex D of “Solar Keymark — QOEASHFEE!:[E)R% OKRITOS-

. ” ead: Dr Vassivli:ABBe?RATOHY /] l//[
Specific Scheme Rules”. -2 ;02219553??5 - Fax: +210 sossenl LIS
+ Paraskevi - Attiki - Grag L7

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 237
Collector name FMAX_2.37 | No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 300 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 3974 - 42 | 11164 | 4320 - 39 | 13939 | 4636 - 33
WiirzburgDE - 9114 | 4257 - 47 | 10691 | 4636 - 43 13371 | 5140 - 38
Davos CH - 10281 | 5992 - 58 | 12110 | 6433 - 53 | 15137 | 7033 - 46
Athens GR - 7064 | 5393 - 76 8326 | 6023 - 72 | 10407 | 6906 - 66
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.8.R “p - .
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — SS:QRDE'_NERGY LAEIORAT?)F?Y

il 07
Ilﬂlﬂgzr.i!..,._
sy 2k

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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Summary of | EN12976-2 I test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 [Viotia Tel. /Fax [+30 [2262031931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 112 112 2|3
FMAX_1.50H 12 112 1

FMAX_1.82 1 1 112 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 112 112 2|3
FMAX_2.00H 1 112 112

FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 1]2

FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 200 MAX 237H

Collector name FMAX_2.37H [No. Collectors | 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff 170 |I Daily drawoff | 200 |I Daily drawoff | 250 |I | | |
Location i Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y My | Mify | My % Mify | Mify | My % Mify | Mify | Mify %
Stockholm SE - 9492 | 3974 - 42 11164 | 4320 - 39 13939 | 4636 - 33
WirzburgDE - 9114 | 4257 47 | 10691 | 4636 43 | 13371 | 5140 38
Davos CH - 10281 | 5992 58 | 12110 | 6433 53 | 15137 | 7033 46
Athens GR - 7064 | 5393 76 8326 | 6023 72 | 10407 | 6906 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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
fo=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa | Max. operating press. - tank side |1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab N.C.S.R “DEMOKRITOSH

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

SOLAR ENERGY
; LABO,
;*;-_afz.,nr Vassilis Beloamior! ///] 7700,
; 1210 6503815 - F, VLT A
T L AT}

ax: +210 6 459
153 10 Ag. Paraskeyi - Attiki - 54 ", P T IAL
— v 7=

All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of + 5 % to + 15 %
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr

Version 3.6, 2014-06-18
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 272
Collector name FMAX_2.72 | No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 4289 - 45 | 11164 | 4699 - 42 | 13939 | s077 - 36
WiirzburgDE - 9114 | 4541 - 50 | 10691 | 5014 - 47 13371 | 5613 - 42
Davos CH - 10281 | 6528 - 63 | 12110 | 7064 - 58 | 15137 | 7758 - 51
Athens GR - 7064 | 5645 - 80 8326 | 6339 - 76 | 10407 | 7348 - 71
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Testing Laboratory

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —

Specific Scheme Rules”.

N.C.S.R “DE

p MOKR)
SOLAR TOS
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9. Paraskevi - Attikj - ok 4,?59?517,‘2’-‘{4

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 272H
Collector name FMAX_2.72H  |No. Collectors [ 1 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 9492 | 4289 - 45 | 11164 | 4699 - 42 | 13939 | s077 - 36
WiirzburgDE - 9114 | 4541 - 50 | 10691 | 5014 - 47 13371 | 5613 - 42
Davos CH - 10281 | 6528 - 63 | 12110 | 7096 - 59 | 15137 | 7758 - 51
Athens GR - 7064 | 5645 - 80 8326 | 6339 - 76 | 10407 | 7348 - 71
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

Specific Scheme Rules”

7

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 12 1]2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 300
Collector name FMAX_1.50  |No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 4447 - 47 | 11164 | 4920 - 44 | 13939 | 5330 - 38
WiirzburgDE - 9114 | 4699 - 52 | 10691 | 5203 - 49 13371 | 5866 - a4
Davos CH - 10281 | 6812 - 66 | 12110 | 7411 - 61 | 15137 | 8168 - 54
Athens GR - 7064 | 5771 - 82 8326 | 6528 - 78 | 10407 | 7569 - 73
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “DE ;
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — SOLAR ENERGY LASORL?)RSY

W7y,
"'ﬁ'ﬂf,gr'ilnm._;
L]

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 364
Collector name FMAX_1.82  |No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 4920 - 52 | 11164 | 5456 - 49 | 13939 | 6023 - 43
WiirzburgDE - 9114 | 5109 - 56 | 10691 | 5708 - 53 | 13371 | 6559 - 49
Davos CH - 10281 | 7506 - 73 | 12110 | 8326 - 69 | 15137 | 9366 - 62
Athens GR - 7064 | 6086 - 86 8326 | 6906 - 83 | 10407 | 8168 - 78
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
Specific Scheme Rules”

7

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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Specific Scheme Rules”

7

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1]2 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 400
Collector name FMAX_2.00 __|No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 9492 | 5046 - 53 | 11164 | 5645 - 51 | 13939 | 6276 - 45
WiirzburgDE - 9114 | 5235 - 57 | 10691 | 5866 - 55 | 13371 | 6780 - 51
Davos CH - 10281 | 7758 - 75 | 12110 | 8641 - 71 | 15137 | 9808 - 65
Athens GR - 7064 | 6181 - 88 8326 | 7033 - 84 | 10407 | 8357 - 80
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab -

N.C.S.R DEMOKHITO 5

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 400H
Collector name FMAX_2.00H  |No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 170 |I Daily drawoff | 200 | | |Daily drawoff | 250 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml /y Mify | Mify | Mify % Mify | Mify | Mify % Mi/y | MiJy | Mijy %
Stockholm SE - 9492 | 5046 - 53 | 11164 | 5645 - 51 | 13939 | 6244 - 45
WiirzburgDE - 9114 | 5203 - 57 | 10691 | 5866 - 55 | 13371 | 6780 - 51
Davos CH - 10281 | 7726 - 75 | 12110 | 8609 - 71 | 15137 | 9776 - 65
Athens GR - 7064 | 6150 - 87 8326 | 7033 - 84 | 10407 | 8326 - 80
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 | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 | kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test lab
The long term prediction was extrapolated according to the Annex D of “Solar Keymark gOEASHFEE!:gREG OKRITOS:

e ” ead: Dr VassiniLABOHATOHY

— Specific Scheme Rules”. Tel: +210 6503815 - o Beles

ax; +210 65445g
- Attiki - Grog

All values are subject to some uncertainty; e.qg. 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. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1]2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 474
Collector name FMAX_2.37 | No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 5361 - 56 | 11164 | 6023 - 54 | 13939 | 6812 - 49
WiirzburgDE - 9114 | 5487 - 60 | 10691 | 6213 - 58 | 13371 | 7253 - 54
Davos CH - 10281 | 8199 - 80 | 12110 | 9209 - 76 | 15137 | 10628 - 70
Athens GR - 7064 | 6339 - 90 8326 | 7285 - 87 | 10407 | 8704 - 84
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
Specific Scheme Rules”

7

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1]2
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 200 MAX 474H
Collector name FMAX_2.37H  |No. Collectors [ 2 Storage name | SOLAR FLAME 200
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 170 | | [Daily drawoff I 200 |I Daily drawoff | 250 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 9492 | 5361 - 56 | 11164 | 6023 - 54 | 13939 | 6780 - 49
WiirzburgDE - 9114 | 5487 - 60 | 10691 | 6181 - 58 | 13371 | 7222 - 54
Davos CH - 10281 | 8199 - 80 | 12110 | 9209 - 76 | 15137 | 10628 - 70
Athens GR - 7064 | 6339 - 90 8326 | 7285 - 87 | 10407 | 8704 - 84
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “p
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — Sg;-(‘?HDENEHGY LAggRA'l:rgF?\;
. " P Dr Vassilis Beje W/s/4d,
Specific Scheme Rules”. ?59’3 ;02‘:;503815 - Fax: +2ﬂ]ss llﬁlw.r{{rﬂ e

I,
A7 7 A AL
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All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of 5 % to + 15 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 112
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 272
Collector name FMAX_2.72 | No. Collectors [ 1 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 250 | | [Daily drawoff I 300 |I Daily drawoff | 400 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 13939 | 5203 - 37 | 16746 | 5424 - 32 | 22327 | 5992 - 27
WiirzburgDE - 13371 | 5456 - 41 | 16052 | 5929 - 37 | 21413 | 6528 - 30
Davos CH - 15137 | 7506 - 50 | 18165 | 8073 - 44 | 24220 | 8799 - 36
Athens GR - 10407 | 7222 - 69 | 12488 | 8073 - 65 | 16651 | 9051 - 54
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
Specific Scheme Rules”

7

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 272H
Collector name FMAX_2.72H  |No. Collectors [ 1 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 250 | | [Daily drawoff I 300 |I Daily drawoff | 400 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 13939 | 5235 - 38 | 16746 | 5456 - 33 | 22327 | 6023 - 27
WiirzburgDE - 13371 | 5487 - 41 | 16052 | 5960 - 37 | 21413 | 6559 - 31
Davos CH - 15137 | 7537 - 50 | 18165 | 8105 - 45 | 24220 | 8830 - 36
Athens GR - 10407 | 7253 - 70 | 12488 | 8105 - 65 | 16651 | 9082 - 55
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab -

N.C.S.R “pg MOKRITO 5~

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —
Specific Scheme Rules”

7
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All values are subject to some uncertainty; e.g. the uncertainty on system output is typically in the range of 5 % to + 15 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 300
Collector name FMAX_1.50 |No. Collectors [ 2 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 250 |I Daily drawoff | 300 | | |Daily drawoff | 400 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml /y Mify | Mify | Mify % Mify | Mify | Mify % Mi/y | MiJy | Mijy %
Stockholm SE - 13939 | 5487 - 39 | 16746 | 5740 - 34 | 22327 | 6339 - 28
WiirzburgDE - 13371 | 5740 43 | 16052 | 6244 - 39 | 21413 | 6906 - 32
Davos CH - 15137 | 7916 52 | 18165 | 8546 - 47 | 24220 | 9335 - 39
Athens GR - 10407 | 7474 - 72 12488 | 8357 - 67 16651 | 9492 - 57
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 | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 | kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test | u
T:e Ioneg t:r(r)n pe;sedi::on was extrapolated according to the Annex D of “Solar Keymark g".:'ci;qsl‘?'RI-ENgF!EGﬂ;I OKRITOS

I " Head: br Vassilis fg ATORY
- Specific Scheme Rules”. Tel: +210 6503815 . F:xzﬂlefs 5 Eﬂ’"{r{{;i, .
153 10 Ag. Paraskevi - At . o Z;;J,;;J{"f"‘;n‘f{!:’f_ii_'_“

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

Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4, Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 364
Collector name FMAX_1.82 |No. Collectors [ 2 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 250 |I Daily drawoff | 300 | | |Daily drawoff | 400 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml/y Mi/y | Mify | Mijy % Mi/y | MiJy | Mijy % Mi/y | MiJy | Mijy %
Stockholm SE - 13939 | 6244 - 45 | 16746 | 6623 - 40 | 22327 | 7442 - 33
WiirzburgDE - 13371 | 6496 49 | 16052 | 7190 - 45 | 21413 | 8010 - 37
Davos CH - 15137 | 9209 61 | 18165 | 9997 - 55 | 24220 | 11006 - 45
Athens GR - 10407 | 8136 - 78 | 12488 | 9209 - 74 | 16651 | 10691 - 64
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 | Wirzburg DE Davos CH Athens GR
G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5
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 |250 |kPa |Max. operating press. - tank side |1000 | kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method 1SO 9459-5 (DST)
Comments of test | -
The long t:r(r)n pe;sedi::on was extrapolated according to the Annex D of “Solar Keymark z":'('l'(i:-»'-'«sﬁF:.-:!\.!E‘:DREG'A;I LERiTnse
_ . ” ead: Dr vassin;'ABBoRATOH.Y A7V
Specific Scheme Rules”. Tel: +210 6503815 . Fay: +82'1?5 ,‘mﬁ,”{lﬂl/_
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All values are subject to some uncertainty; e.qg. the uncertainty on system output is typically in the range of + 5 % to + 15 %

Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 400
Collector name FMAX_2.00 __|No. Collectors [ 2 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 250 | | [Daily drawoff I 300 |I Daily drawoff | 400 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
Ml/y My | MiJy | Mify % My | MIfy | My % My | Mify | My %
Stockholm SE - 13939 | 6496 - 47 | 16746 | 6938 - 41 | 22327 | 7821 - 35
WiirzburgDE - 13371 | 6717 - 50 | 16052 | 7474 - 47 | 21413 | 8452 - 39
Davos CH - 15137 | 9650 - 64 | 18165 | 10533 - 58 | 24220 | 11605 - 48
Athens GR - 10407 | 8326 - 80 | 12488 | 9492 - 76 | 16651 | 11101 - 67
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “p
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — Sg'—(’}'ﬂ ENERGY LABgﬁ!;rgF?Y
Specific Scheme Rules”. Tef:am'wné-sé:f;f"gs Belessiot /‘l///./

153 10 Ag. Paraskavia}:q:;-zkin_a ”ff;'ﬂ%%‘,’:'f:'lfﬁ*
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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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of |

EN12976-2 | test results

Certification No. SKM 9999/3

Annex to Solar KEYMARK Certificate

Issued 2017-01-20

Company

PAPAEMMANOUEL S.A.

Country |Greece

Brand (optional)

0

Website |http://www.papaemmanouel.gr

Street

1o Km Inofyta — St. Thomas, Inofyta Viotia

E-mail

exports@papaemmanouel.gr

Postal Code

32011 |Viotia

Tel. / Fax |+30 |22620 31931

System family overview

For each storage and collector size, give number of collectors

Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 112 112 213
FMAX_1.50H 12 112 1

FMAX_1.82 1 1 112 2
FMAX_1.82H 1 1 1

FMAX_2.00 1 112 112 2|3
FMAX_2.00H 1 112 112

FMAX_2.37 1 1 112 2
FMAX_2.37H 1 1 112

FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1

Name of system configuration

SOLAR FLAME 300 MAX 450

Collector name

FMAX_1.50 [No. Collectors [

3

Storage name | SOLAR FLAME 300

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

Qdsh Daily drawoff | 250 |I Daily drawoff | 300 |I Daily drawoff | 400 |I | | |
Location ! Qd,hw| Qu Qpar | fsol [Qd,hw| QL | Qpar | fsol |Qd,hw| QL | Qpar | fsol
Ml/y My | Mify | My % Mify | Mify | My % Mify | Mify | Mify %
Stockholm SE - 13939 | 6496 - 47 16746 | 6938 - 41 22327 | 7821 - 35
WirzburgDE - 13371 | 6717 - 50 | 16052 | 7474 47 | 21413 | 8452 - 39
Davos CH - 15137 | 9650 - 64 | 18165 | 10533 58 | 24220 | 11605 - 48
Athens GR - 10407 | 8326 - 80 | 12488 | 9492 76 | 16651 | 11101 - 67
Perf. indicators for the table above
Qd,sh Ml/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 MlJ/y |Annual parasitic energy: (electricity for pumps/controllers)
fo=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa | Max. operating press. - tank side |1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark
— Specific Scheme Rules”.

M/liry;
oA L]

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 12 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 12 2|3
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 12 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 474
Collector name FMAX_2.37 | No. Collectors [ 2 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 250 | | [Daily drawoff I 300 |I Daily drawoff | 400 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 13939 | 7033 - 50 | 16746 | 7663 - 46 | 22327 | 8767 - 39
WiirzburgDE - 13371 | 7222 - 54 | 16052 | 8136 - 51 | 21413 | 9398 - a4
Davos CH - 15137 | 10596 - 70 | 18165 | 11731 - 65 | 24220 | 13119 - 54
Athens GR - 10407 | 8735 - 84 | 12488 | 10028 - 80 | 16651 | 11952 - 72
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

ISO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark —

Specific Scheme Rules”

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. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 |viotia Tel. / Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 | SOLAR FLAME 160 | SOLAR FLAME 200 | SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 12 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 12 1|2 2|3
FMAX_2.00H 1 1|2 1|2
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 1|2
FMAX_2.72 1 1 1|2
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 544
Collector name FMAX_2.72 |No. Collectors [ 2 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qdsh Daily drawoff | 250 |I Daily drawoff | 300 | | |Daily drawoff | 400 |I | | |
Location ’ Qdhw| QL | Qpar| fsol [Qdhw| QL | Qpar| fsol |Qdhw| QL | Qpar | fsol
Ml/y Mi/y | Mify | Mijy % Mi/y | MiJy | Mijy % Mi/y | MiJy | Mijy %
Stockholm SE - 13939 | 7442 - 53 | 16746 | 8168 - 49 | 22327 | 9492 - 43
WiirzburgDE - 13371 | 7569 57 | 16052 | 8609 - 54 | 21413 | 10092 - 47
Davos CH - 15137 | 11227 74 | 18165 | 12583 - 69 | 24220 | 14317 - 59
Athens GR - 10407 | 8988 - 86 | 12488 | 10407 - 83 | 16651 | 12583 - 76
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 | Wirzburg DE Davos CH Athens GR

G 1,157 1,230 1,684 1,736
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5

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 |250 |kPa |Max. operating press. - tank side |1000 | kPa

Testing Laboratory

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

Website

www.solar.demokritos.gr

Test report id. number

6081 DE1, 6082 DE1, 6082 F2

Date of test report

6/12/2016, 6/12/2016, 8/2/2017

Test method

1SO 9459-5 (DST)

Comments of test lab

The long term prediction was extrapolated according to the Annex D of “Solar Keymark

— Specific Scheme Rules”.
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All values are subject to some uncertainty; e.qg. the uncertainty on system output is typically in the range of + 5 % to + 15 %

Version 3.6, 2014-06-18

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dqshellas.gr
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Summary of | EN12976-2 test results Certification No. SKM 9999/3
Annex to Solar KEYMARK Certificate Issued 2017-01-20
Company PAPAEMMANOUEL S.A. Country |Greece
Brand (optional) 0 Website |http://www.papaemmanouel.gr
Street 1o Km Inofyta — St. Thomas, Inofyta Viotia E-mail exports@papaemmanouel.gr
Postal Code 32011 | viotia Tel./Fax [+30 2262031931
System family overview
For each storage and collector size, give number of collectors
Collector name SOLAR FLAME 120 SOLAR FLAME 160 SOLAR FLAME 200 SOLAR FLAME 300
FMAX_1.50 12 1|2 1|2 2|3
FMAX_1.50H 1|2 1|2 1
FMAX_1.82 1 1 1|2 2
FMAX_1.82H 1 1 1
FMAX_2.00 1 1|2 1|2 213
FMAX_2.00H 1 1|2 12
FMAX_2.37 1 1 1|2 2
FMAX_2.37H 1 1 12
FMAX_2.72 1 1 12
FMAX_2.72H 1 1 1
Name of system configuration SOLAR FLAME 300 MAX 600
Collector name FMAX_2.00 __|No. Collectors [ 3 Storage name | SOLAR FLAME 300
Calculated annual results for "solar-only / preheat system"
Qd:sh Daily drawoff | 250 | | [Daily drawoff I 300 |I Daily drawoff | 400 | | I | I
Location ’ Qd,hw| QL | Qpar | fsol |Qd,hw| QL Qpar | fsol |Qdhw| QL | Qpar | fsol
MJ/y Mify | Mify | MlJy % Ml/y | Mify | Ml/y % Mify | Mify | MlJy %
Stockholm SE - 13939 | 7632 - 55 | 16746 | 8452 - 50 | 22327 | 9871 - 44
WiirzburgDE - 13371 | 7758 - 58 | 16052 | 8830 - 55 | 21413 | 10438 - 49
Davos CH - 15137 | 11511 - 76 | 18165 | 12993 - 72 | 24220 | 14948 - 62
Athens GR - 10407 | 9114 - 88 | 12488 | 10596 - 85 | 16651 | 12867 - 77
Perf. indicators for the table above
Qd,sh MlJ/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 |250 | kPa |Max. operating press. - tank side | 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr
Test report id. number 6081 DE1, 6082 DE1, 6082 F2
Date of test report 6/12/2016, 6/12/2016, 8/2/2017
Test method ISO 9459-5 (DST)
Comments of test lab N.C.S.R “p
The long term prediction was extrapolated according to the Annex D of “Solar Keymark — SOLAR ENERGY LASOR!A‘}gRS\;

Specific Scheme Rules”.

Tel: essig 27
o5 1210 8503815 - Fax: 4210 posres Hﬂmg;_,u!.{..
9. Paraskevi - Attikj . gra. 43’51,5; WAL

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

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:

ioannisalexiou@dgshellas.gr
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