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‘Summary of EN12976-2  SOLAR SYSTEM test results Licence Number SKM 10013/2
‘Annex to Solar KEYMARK Certificate Issued 2018-06-20
‘Company VENMAN S.A. Country Greece ' e
Brand (optional) ‘Website | hitp:/fwww.venman.gr
‘Street 7th Km Old National Road Thessaloniki - Kilkis  E-mail info@venman.gr
'Postal Code 57022 Thessaloniki Tel./Fax +30 |2310 784684 / 2310 783924
. System classiﬂcatlori_ ; ' )
_Abplli:«itidn(s) Hot water 7
‘Solar loop, dreulation principle Thermosyphon
Direct solar loop / heat exchanger Heat exchanger
‘Open, vente_a-t_:r closed solsr ISBB ! Closed
‘Drain bacil-ldown Always filled {no drain)
‘Stt_:ri Io;atio; - Outdoor '
Store orientation (o% main axis) Horizontal
TYpe”of auxiliary heating (inte rhnﬁ:acl(-up heﬁ) ) Electric
If other a_uxililry[lmerml baclr.-upineating, please specifiy:
Solar+supplementary OR Solar-onTyI Sollr;m-helt Solar only / Solar preheat
Collector(s) _Heat store(s)
Company VENMAN S.A. ‘Company VENMAN S.A.
Keymark lic.no. if available SKM 10013.1 Keymark lic.no. if available
- o o _Per module . - | . =
£ 533
Collector name ._% = Store name g ] T E ‘S —g §
TR IRE HIEIE i
L3 = o [] ) Q o
G ©f 63 r2 06263 b8 <8 ws
m? mm mm litres  mm | mm mm  litres = kw
H81-15 140 | 1460 960 120L 110 | 1000 | 500 - - |1.245|
HB1-17 ) 156 | 1375 | 1135 |150L 136 | 1250 | 500 - | - 1245
HB1-13 1.83 1455 1255 (1700 168 | 1250 | 540 : - | - |1.2-45
HB1-20 1.88 1960 960  |200L 190 | 1250 580 - - |1245
H81-21 2.00 2000 1000 |250L 242 | 1520 | 580 - | - 1245
H81-23 2.09 1845 1135 1300L 276 | 1760 | 580 - - 11.2-45
H&1-25 2.37 1960 1210 ' :
H81-26 _ _ 2.42 | 2000 | 1210
. _ Si:lnr loop controller | = Solar loop fluid
Keymark lic.no. if available ControllerLicenceNumber  Recommended/required  No recommend./requirements
Compar{v N CantrollerCompany Company - FluidCompany
Name | ControllerName Name FluidName .
Solar loop pump - power range 99 W to 998 W Freezing point -4 'C
- - ' System famtly averview -
Number of collectors in each configuration for each store
Collector name Store name
120L 150L i70L 200L 2501 300L J
H81-15 __1 2 , 2 ~2 2
H81-17 i B
Ha1-19 1 i ) il
H81-20 : 1 1 1|12 2 = 2
Ha1-21 e
Hg1-23 i ’ i AEEEEEL ‘
Ha1-25 1 B 2 T T 1T 1 ] IRE
He1-26 _
Testing Laboratory 'NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
‘Website ' www.solar.demokritos.gr
Test report id. number 6088 DE1, 6089 DE1, 6089 F1
Date of test report 2018-05-23
Comments of test lab
Comments...

EEe

1
_ﬂ.

~ T
' 'L_’L/
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‘-’V?

v i)
L1

Version 4.5, 2017-10-28

+301 6233495, http://www.dgshellas.gr, e-mail:
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company VENMAN S.A. Country Greece e
Bnp_(_i}opilonnlj ¢] } Website http://www.venman.gr
Street 7th Km Old National Road Thessaloniki - Kilkis E-mall info@venman.gr
Postal Code 57022 Thessaloniki Tel. [ Fax +30 2310 784684 / 2310 783924
System family overview
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 3004
HB81-15 (1] | | | 2| | ‘ 2| | 2] | 2L 4 1 1
H81-17
H81-19 i B il T 1
H81-20 T2 B T | 112 T2 1 [z
HB1-21 ' i N i B
H81-23 T L 7 [
H81-25 b 1 1 1 1 (1] 2
H81-26 B T =
Name of system configuration VM.121.15.10
Collactor name H81-15 i No. Collectors | 1 | Storage name 120L
Calculated annual results for "solar-only / preheat system"
Qasn  Dally drawoff | 80 [I |pailydrawoff| | 110 [I |Daily drawoff [ 1 1 [ 140 i
Location B Qdhw! QU | Qpar | fsol |Qdhw| Q. | Qpar fsol |Qdhw! Q. | Qpar| fsol
Mify | mify | My | iy | % |l | miy | vy | % | muy | Mify | Mty | %
Stockholm SE - 4478 | 277 - ] 51 6150 | 2728 - | 4 7821 | 2961 - 38
WiirzburgDE a9 | B2 | 54 5897 | 2826 - as | 7s0e 3128 | 4
| Davos CH - 457 | 3343 | &8 6654 | 2942 - | ss 8483 | 4228 T 50
Athens GR_ 3343 | 2804 [ aa | as:3 | 33z | 77| swa | a0 G
Optional OP - = Il=F =1 = . - -] - : | l ';;l
I 1 | - — 1 |
B N N O O | I ——
| Perf. Indicators for the table above
1Qd,sh M..l/y Not relevant for solar domestic hot water system
Qd MI/fy Annual heat demand for domestic hot water
QL. Mify |Annual heat energy delivered hy tha solar system
Qpar Ml/y _|Annual parasitic energy: (oloctridty for pumpslcomrolhrs)
fee=Qy/Qy - Solar fraction
Stockholm SE | Warzburg DE | Davos CH AthensGR  Optional OP
G 1,157 1 230 1,684 1,736 9,999
‘Ref. conditions Taave| 75 9.0 T32 185 99.9
Tc,ave 85 10.0 5.4 17.8 9.9
_ |xaTc 6.4 3.0 0.8 7.4 9.9
G kWh/m®  Annual irradiation South 45"
Ta,ave 'c Annual averan outdoor air temperatura
Tc,ave ‘C i Annual average mains cold water temp.
ATe K ~ Seasonal variation of Tc S
Th 45 °C Desired hot water temperature (mixing valve temparature).
Max. operating press. - collector side 330 kPa  Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website o www.solar.demokritos.gr
Test report id. number 6088 DE1, 6089 DE1, 6089 F1
'Date of test report 2018-05-23
Test method S0 94595 (DST)
‘Cqmmontsoftestlab NCOSR DEMORKRITOS,

No comments

)

All values are subject to some uncertainty; ¢.g. the uncertainty on system output is typically intherangeof $ 5% to 2 IS % Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dgshellas.gr, e-mail:
ioannisalexiou@dgshellas.gr
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company ~ VENMANSA. Country Greece
'-Bi-inrdr(op{ional) 0 Website  http://www.venman.gr
Street 7th Km Old National Road Thessaloniki— Kilkis E-mail info@venman.gr
Postal Code 57022 Thessaloniki Tel. /Fax +30 2310 784684 /2310 783924
System family overview ‘
For each storage and collector size, give number of collectors
Coliector name 120L 150L 170L 200L 250L 300L
‘H81-15 1 H I 2 1 1 2! T T O 2 1 1 1 1§ 2 : ; 0
H81-17 § B T - B
'H81-19 ’ [ Ui "
H81-20 1] 1 11 112 2 |2
H81-21
H81-23 T B T B
H81-25 [ 1 1 1 1 12
HB81-26
‘Name of system configuration VM.121.14.12
Collector name i H81-20 'No. Collectors J 1 ! Storage name 120L
Calculated annual results for "solar-only / preheat system”
Qush |Daily drawoff | 80 I |Dailydrawoff | | 110 I |Daily drawoff [ | [ 140 i
Location | Qdtw| Qu | Qpar | fsol [Qdhw| O | Qpar | fsol |Qdnw] | Qpar| fsol
My [y [y [ misy | s | vy | oy [ vy | s | iy | | vy [ My | %
‘Stockholm SE - aa7s | 2573 | - | s8 [ewo|3mws | - | s2 |o7ma | 3505 | - 46
WirzburgDE - 4289 | 2586 | 60 | 5897 | 3248 | ss | 7s06 | 2721 50
| Davos CH B ass7 | 3847 | 79 | 6654 | 4699 71 | sas3 | 535 | - 62
Athe_ns GR 3343 | 3343 | 91 4573 | 3879 | 8 5834 } 4573 | 79
| Optional OP { ! ‘ :
RN (NS R TR, AAN! O N [ NN RO R
_ 1 | 1
Perf. indicators for the table above
‘Qd,sh Mify |Not relevant for solar domestic hot water svme';n—
ad M)y Annual heat demand for domestic hot water
aL My Annual heat energy delivered b\r the solu?svstcm -
Qpar Mi/y__|Annual parasitic energy: (electricity for pumps/controllers)
f=Q/Qu! - 'Solar fraction - B
Stockholm SE Wiirzburg DE Davos CH Athens GR Optional OP
f G 1,157 1,230 1,684 1,736 9,999
Ref. conditions Taave 7.5 9.0 3.2 18,5 99.9
Tcave 8.5 10.0 5.4 17.8 9.9
+ ATc 64 3.0 0.8 7.4 9.9
G kWh/m? | Annual irradiation South, 45°
Ta,ave [*c Annual average outdoor air temperature
Tcave HE Annual average mains cold water temp.
ATe K 'Seasonal variation of Tc -
Th 145°C Desired hot water temperature (mhdn_g valve hmporai_nn).
"Max. E;cnihgipress. - collector side 330 kPa  Max operating press. - tank side 1000 |kPa

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

lTo_stlnﬁ-uborn-orv

Website www.solar.demokritos.gr

Test report id. number 6088 DE1, 6089 DE1, 6089 F1

'Data of test report 2018-05-23

Test method IS0 9459-5 (DST)

‘Comments of test lab. ) WM.UCOR DEMURRITOS

No comments

All voiues ore subject to 5ome uncertointy; €. the uncertainty on system output is fypically in the ronge of 25 ¥ to 215 X

B e

Varsion 4.5, 2017-10:24

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

ioannisalexiou@dqgshellas.gr
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| Testing Laboratory

‘Website N

Test report id. number
Dute of test report
‘Test method
Comments of hgt_llb
No comments

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

6088 DE1, 6089 DE1, 6089 F1

2018-05-23
ISO 9459-5 (DST)

L A SV BB PP

s w e TN

All values are subject to some uncertainty; e.g. the uncertalntly on system culput is typically in the ronge of 1S X to £ 15 %
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company VENMAN S.A. Country Greece
Brand (optional) 0 Website  http://www.venman.gr
|Street X 7th Km Old National Roa_gvT%msaloniki - Kilkis E-mail info@-\.;énman.gr
Postal Code 57022 Thessaloniki Tel. /Fax +30 2310 784684 / 2310 783924
] System family overview
For each storage and collector size, give number of collectors
| Collector name 120L 150L 170L 200L 300L
'H81-15 1 14 123 1 28 ¢ 4 | 2 P 2 i
H81-17 T il ) T ) 1 i
H81-19 5 B T i ! g
'H81-20 N (1] = 11]z2] 2 2
HB81-21
'Hg1-23 7 T I
'H81-25 gi 11 12 1 1 112 i
\HB1-26 B i T
| Name of system configuration VM.151.20.10
Collector name i H81-20 i No. Collectors ] 1 Storage name 150L
Calculated annual results for "solar-only / preheat system"
Qash |Daily drawoff | T 110 |I [paily drawoff] | 140 |I [Daily drawoff | [ a0 It |
Location Qdhw| Q | Qpar | fsol [Qdhw| Q. | Qpar | fsol |Qdhw| | a | apar| fsol |
o T T TR N A Y Mify | Mify | %
' Stockholm SE - 6150 | 3154 - | sz | 7821 | 3827 } a6 | o492 3910 . 41
‘WirzburgDE 5807 | 3217 55 7506 | 3753 50 o114 4100 as
Davos CH 6654 | 4867 | 70 | 8483 | 5267 52 | 10281 s613 55
‘Athens GR - 4573 | 3879 : 8S 5834 | 4604 79 7064 | 5203 | 74
Optional OP | [ | |
| ? | | . [
: : 1 1 i L
Perf. indicators for the table above i o
Qd,sh Mi/y _|Not relevant for solar domestic hot water system
‘Qd My Annual heat demand for domestic hot water
aL M!/y |Annual heat energy delivered by the solar system -
| Qpar Mify |Annual Eu;lﬂc mev:fgb?ﬂicitg_fo; pumpi?oqqtﬁtolluslu
£a=Q/Qs - Solar fraction )
. Stockholm SE | Wirzburg DE Davos CH Athens GR Optional OP
G 1,157 1,230 1,684 1,736 9,999
'Ref. conditions Taave 7.5 9.0 32 185 99.9
Tcave 85 100 5.4 17.8 9.9
 ATc 6.4 30 0.8 7.4 9.9
G kWh/m?  Annual irradiation South, 45°
Taave |*C l_\nnuaila_\!_er_u‘g‘ ou:tdoor alr temperature
Tcave  |°C _/Annual average mains cold water temp.
|ATe K |Seasonal variation of Tc
Th 45 °C | Desired hot water terr!peraturg__(_r_nbdng valve tlm_wmrt}.
;M'ax. operating press. - collector side 330 kPa  Max. operating press. - tank side {1000 |kPa

Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
ioannisalexiou@dqgshellas.gr
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company VENMAN S.A. Country Greece
Brand (optional) 1] Website  http://www.venman.gr
Street 7th Km Old National Road Thessaloniki — Kilkis E-mail info@venman.gr
Postal Code 57022 Thessaloniki Tel./Fax +30 2310 784684 / 2310 783924
System family overview
For each starage and collector size, give number of collectors
Collector name 120L 150 1701 200L 250L 300L
H81-15 1 v H ' i H 5 i T H + 2 T T . i T 2 i T i 2 A T 2 H ) T T H
H81-17 i 1 i i i i
HB1-19 i i i T
H81-20 1 1 ' 12 11 2 2 2
Ha1-21 i I il i il
HB1-23 '“ i
Hg1-25 1] |1 12 1 12 )
H81-26
Name of system configuration VM.151.20.13
Collactor name . H#1-25 {No. Collectors ! 1 | Storagename - 150L
Calculated annual results for "solar-only / preheat system"
Qush (Do drawoft] | 110 11 IDaily drawoft| [ 340 |1 foaiydrawoft [ [ T T 170 [I |
Location " ladhw! a | apar | fsol [Qdhw! ar | apar | fsol | Q| Qpar| fsol |
oty | vy | ooy [y | | iy [y [y | MJ/vTMl/v |
| Stockhalm SE - 6150 | 3469 - | 57 | 7821 | 40s8 | - | 52 a7 |
WiirzburgDE ) - 5897 | 3500 - | 60 J7so6 [ad1] - | 55 | ae38 Z - st |
Davos CH : 6654 | 5203 | - | 78 | 8483 |eoa3 | - | 7 | eso1 | - 6 |
Athens GR - 4573 | 4 | so | sma]| 4=:'3:ki-_-: | 85 [sere | - | e |
Optional OP 1 5 l |
: ! | |
Parf. indicators for tha table above
Qd,sh MJA: Afy  INot relervant for solar domestic hot water svstern
Qd Mify A I heatd d for domestic hot water
QL wMJfy | Annual heat energy delivered by the sclar systemn K
Qpar Mify _|Annual parasitic energy: lelectncnv for pumpslr.ontroilers)
fo=Q0/Qq - Solar fraction
Stockholm SE | Warzburg DE Davos CH Athens GR Optional OP
G | 1157 1,230 1684 | 1,73 9,999
Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Tcave 8.5 10.0 5.4 17.8 9.9
t ATc 6.4 3.0 0.8 7.4 9.9
G kwh/m? | Annual irradiation South, 45°
Taave [°C Annual average outdoor air temperature
Tc,ave © Annual average mains cold water temp.
ATc K Seasonal variation of Tc
Th 45 °C Desired hot water temperature (rnlxing valve temperature).
Max, operating press. - collector side 330 kPa  Max. operating press. - tank side 1000 (kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Wéb;i_te ) T - www.solar.demokritos.gr
Test report id. number 6088 DE1, 6089 DE1, 6089 F1
Date of test report 2018-05-23
Test method S0 9459-5 (DST)
Comments of test lab

No comments g Yot i
77 L

Version 4.5, 2017-10-24

All vahses are subject to some uncertainty; 8. the uncertointy on system output is typically in the range of $S %o 115 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4, Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
ioannisalexiou@dgqshellas.gr
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
‘Company VENMAN 5.A. Country |Greece
‘Brand (optional) 0 - el Website  http://www.venman.gr
‘Street 7th Km Old Naticnal Road Thessaloniki — Kilkis E-mail info@venman. gr
Postal Code 57022 Thessatoniki ' Tel. /Fax +30 2310 784684 / 2310 783924 )
i System fai'nlly overview
{ For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
H81-15 IEEEENCEFEEEE I ETFEEET HEEREERE T
H81-17
HB1-19 i T N | ) T i
H81-20 Ta 1 1 Til2 | 2 2
HB1-21 | - i ] il i ) T
HB1-23 I ] 1 B 1 i
HB1-25 i 1 1] T1 1] 1] 2
H81-26 g ' *' 4] 1 i T
Name of system configuration VM.152.15.10
Collector name HB1-15 No. Collectors ! 2 | Storagename 150L
Caleulated annual results for "solar-only / preheat systern"
Qash |02 drawoff| | 110 || |Daily drawoff| | 140 |I |Daily drawoff ] 1 [ 10 D
Lacation | Qdhw, Q. | Qpar | fsol [Qdhw! aQu | Qpar | fsol [Qdpw! Q. | qpar| fsol
sy | sy | ooy [y | o |y sy [ sy | |y myy [ vy | %
Stockholm SE - 6150 | 3658 | 60 7821 | 4320 | 55 9492 4825 . 51
\WilrzburgDE 5897 | 3658 | 62 7506 | 4352 | 58 9114 4520 ; 54
Davos CH 6654 | 5456 | 8z | sas3 | s433 | 76 | 10281 | 7127 69
Athens GR 4573 | 4194 | sz { seas | 5109 | 88 | 7084 | 5897 84
Optional OP i | | |
! ! !
1 J ; 1
Perf. indicators for the hble above
Qd.sh My Not relevant for solar ¢ domestic hot water system
Qd My Annual heat demand for domestic hot water -
o] Mi/y _|Annual heat energy delivered | by the solar system
Qpar Mfy Anlulal parasitic energy: (electrkﬂy for pumpcleonb‘olhn)
f,¢=CUO., - Solar fraction
| _Smckho]m SE | Wiirzburg DE | Davos CH Athens GR Optional OP |
6 | 1157 1,230 1,684 1,736 9,999
Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Tcave 85 10.0 54 178 9.9
1 ATc 6.4 3.0 0 8 7.4 9.9
G kwh/m*  Annual irradiation South, 45
Ta,ave *C Annual average outdoor alr temperature
Tcave °C Annual average mains colcl ‘water temp.
ATc K Seasonal variation of Te
Th 45°C Desired hot water temperntum (mixing valve temperature).
Max. opontlng press. - collector side 330 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 6088 DE1, 6089 DE1, 6089 F1

Date of test report ' 2018-05-23 pRssl S )
Test method 1S 9459-5 (DST) <l S

Comments of test lab N.C.O.H

No comments

Version 4.5, 2017-10-24

Al vakies are subject to some uncertainty; e.g, the uncertainty on system oufput is typically in the ronge of £ S 810 £ 15 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
loannisalexiou@dqgshellas.gr
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Summary of [EN12976-2 test resuits Certification No. SKM 10013/2
Annex to Solar KEYMARK Certlﬁcate Issued 2018-06-20
Company VENMAN S.A, Country Greece
Brand (optional) 0 Website http://www.venman.gr
Street 7th Km Old National Road Thessalomkl Kilkis E-mail info@venman.gr
| Postal Code 57022 Thessaiomk. ‘Tel./Fax +30 2310 784684 / 2310 783924
- System family overview
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
HB81-15 1 i ] 21 1 i ., 2 I 1 1 } 2 2 1 i 2 1 1 T T
H81-17 — ' i 1 1 1
H81-19 | 7 1 i 1 i ] 3
H81-20 1] 1 1] 112 2 2 i
H81-21
HB1-23 ] T . s B | |
HB1-25 7 T2 T 1 1 11 2 i
.H81-26 ) N I T T [ )
Name of system configuration VM.171.20.10
Collector name H81-20 | No. Collectors | 1 Storage name i 170L
Calcutated annual resuits for "solar-only / preheat system"
Qdsn | D3ily drawoft ! 140 |1 [pailydrawoff| | 170 || [Daily drawoff 1 | [ 200 i
Location | T |odhw] o | Qpar | fsol |Qdhw] o | Qpar | fsol [Qdhw | o | apar| fsal
Mify | maify | mijy | Mify | % | MIfy | My | My, % | Mujy Mify | Mify | %
Stockholm SE - 7821 | 3595 - 46 9492 | 3942 a1 11164 4131 - ’, 37
WirzburgDE 7506 | 3721 50 s114 | 4100 5 as 10691 4384 41
D“[}; CH_' 8433 | 5203 61 10281 : 5613 &5 12110 | 5897 43
Athens SSR 5834 | 4604 79 7064 535 | | 74 8326 Lﬂf 69
Optional OP E - | | | !V 0
| l ! t ' | 1 f
| ! E ] 1 ! [
Perf. indicators for the table above
Qd,sh My Not relevant for sohr ‘domestic hot water system
Qd Mi/y |Annual heat demand for domestic hot water
QL Mify |Annual heat energy delivered bv the solar system
Qpar Mify Anm.lll | parasitic energy: (eloctri:itv for pumpslcontrollers)
,u—QJQd - Solar fraction
' Stockholm SE | Wirzburg DE | Davos CH AthensGR | Optional OP
G 1,157 1,230 1,684 1,736 9,999
' Ref. conditions Taave 7.5 9.0 32 18.5 99.9
Tcave | 85 10.0 5.4 17.8 9.9
+ ATc 6.4 3.0 08 7 4 9.9
G kwh/m? Annual irradiation South, 45°
Ta,ave " Annual average outdoor air temperature
Teave  |°C Annual average mains cold water temp.
|ATc K Seasonal variation of Tc
Th 45°C Desired hot water temperature (mixing valve temperature).
Max, op-rtung press. - collector side 330 kPa | Max. nponﬂng press. - tank side 1000 kPa

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

Test report id. number 6088 DE1, 6089 DE1, 6089 F1

Date of test report 2018-05-23

| Test method 1SO 9459-5 (DST)

\Comments of test lab

No comments

Verdlon'ds, 2017-10-24

AR voiues ore subject to some uncertointy; eg. the uncertointy on system output is typicolly in the ronge of £ 5 ¥ to 215 %

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr
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Summary of EN12976-2 test results Certification No. SKM 10013/2
'Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company  VENMANSA. Country  Greece
Brand (optional) 0 'Website  http://www.venman.gr
| Street 7th Km Old National Road Thessaloniki— Kilkis E-mail info@venman.gr
Postal Code 57022 Thessaloniki Tel. /Fax +30 2310 784684 / 2310 783924
‘ - System family overview ] ) -
For each storage and collector size, give number of collectors
Collector name 120L 1501 170L 200L 250L 300L
,HBI-IS 1 i \ t | 2 : { E 2 i i | 5 1 ' 2 H i : 1 2
Ha1-17 B il i B
'HB1-19 ] B T ) ' B
(H81-20 11 1 E 112} 2 12
‘HB1-21
'HB1-23 } B T 11 ] B i
|HB1-25 1 1 ;\ HEE 1 i)z 1
'H81-26
'Name of system configuration ) [VM.171.20.13
Collector name ] H81-25 .No. Collectors ' 1 Storage name 170L
Caleulated annual results for “solar-only / preheat system™
— Daily drawoff | | 140 |I [Daily drawoff | [ 170 {1 |Daily drawoff [ 11 | 200
Location Qdhw| QU | Qpar| fsol [Qdhw QU | Qpar | fsal |Qdhw] | Q| Qpar| fsol
iy | iy | sy I MEArmrmrmEan iy [ iy | %
' Stockholm SE - 7821 | 4088 | - 52 9492 | 4541 a8 | 11164 4888 b a4
WirzburgDE - 7506 | 4131 | - | 55 | o114 | 4667 | - | 51 | 10891 | 5077 a7
Davos CH 8483 | 5023 | - 71 | 10281 | 6654 65 12110 | 7064 58
‘Athens GR 5834 | 4351 | - 85 | 7064 | s708 | | 81 | 3z 6370 76
Optional OP | | | |
RSN SN N ! N N (I — T R l—
! i ' L [ L] |
Perf. indicators for the table above
Qd,sh Mijy |Not relevant for solar domestic hot water system
Qd Mi/y |Annual heat demand for domestic hot water
aL Mi/y |Annual heat energy delivered by the solar system
Qpar Mi/y _|Annual parasitic gmrgy_:_(nlochidﬁfm pumps/controliers) N
fwﬁQJQd = SoTir'Iracﬂ—on
Stockholm SE | Wiirzburg DE | DavosCH | AthensGR | Optional OP
G 1,157 1,230 1,684 1,736 9,999
Ref. conditions Taave 7.5 5.0 3.2 18.5 99.9
Teave 8.5 100 = 54 178 9.9
+ ATc 6.4 3.0 0.8 74 9.9
G kWh/m?  Annual irradiation South, 45'
Taave |*C Annual average outdoor air temperature
Tcave *C Annual average mains cold water temp.
ATe K Seasonal variation of Tc ) _
Th 145°C  Desired hot water temperature (mixing valve temperature).
'Max. operating press. - collector side 330 kPa  Max. operating press. - tank side 1000 kPa

Testing I.-ab_ontorv_ N
| Website

Test report Id. number

|Date of tu}_rlport
Test method
\Comments of test lab
{No comments

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

'www.solar.demokritus.gr
6088 DE1, 6089 DE1, 6089 F1
2018-05-23 §

1SO 9459-5 (DST)

All values ore subject to some uncertoinly; .g. the uncertoinly on system output is lypicolly in the rongeof 1 S X o 115 %

Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dqgshellas.gr
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No comments

Al voives ore subject o some uncertointy; €. the uncertainty on system output is typicolly in the range of 25 ¥ 0 215 %

‘Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company {VENMAN S5.A. Country Greece
'Brand (optional) 0 . . Website  http://www.venman.gr
‘Street 7th Km Old National Road Thessaloniki — Kilkis E-malil info@venman.gr
Postal Code 57022 Thessaloniki i Tel./Fax +30 2310 784684 / 2310 783924
System family overview
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
'H81-15 1 i 2l 11 1 FIEEE 2 1| 2 | | i
H81-17 T 1 il j i il 1 ) T
H81-19 1l [ 1 T i
HB1-20 Tz 1 1 2 11 2 2 2
H81-21 i i ’ =
He1-23 N i T
'H81-25 1 1 B 1 11 2
H81-26 B '
Name of system configuration VM.172.15.10
Collector name H81-15 | No. Collectors 2 Storage name 170L
Calculated annual resuits for "solar-only / preheat system"
Qdzh Daily drawoff { 140 I Daily d'rawoﬂ' i 170 I Daily drawoff \ | | | 200 EI
Location " {adhw! Q. | Qpar| fsol |Qdhw| QL | Qpar | fsol |Qdhw Q. | Qpar| fsol
mify | vy | vy | vy % |y | omigy | iy % | My Mify | Mify | %
Stockholm SE - 7821 | 4320 - | s5 | s402 | 4ss7 | s1 | 1116 5298 - | a4
'wllirzburgDE_ 7506 | 43s2 s8 9114 | 4983 | | 55 | 1oes1 5456 51
Davos CH 8483 | e433 | 76 | 10281 | 7150 | 70 | 12110 7758 | &
(Athens GR - 5834 | 5140 | 88 | 7064 | 5960 | 84 | 83z | ses6 80
|Optional OP | - | - - - | | | | -
| [ 1 | | ;
| — — - — — | [ [
Perf. indicators for the table above
Qdsh | myy Nt relevant for solar domestic hot water system
Qd Mlfy |Annual heat demand for domestic hot water
QL Mify |Annual heat energy delivered by the solar system
'.Qpa( y MIfy Annual parasitic enﬁréwTélectricﬂv?&r pumps/controliers)
f=CQu/Qq 1 - Solar fraction . i
| Stockholm SE | Wiirzburg DE | Davos CH AthensGR | Optional OP
G 1,157 1,230 1684 1,736 9,999
Ref.conditions  Taave 7.5 9.0 3.2 185 99.9
Tcave 8.5 10.0 5.4 17.8 8.9
+ ATc 6.4 3.0 0.8 7.4 9.9
G kwh/m?  Annual rradiation South, 45°
Ta,ave ‘C Annual average outdoor air temperature
Tcave 'c Annual average mains cold water temp.
ATc K Seasonal varlation of Tc_
Th 45°C Desired hot water tamperature (mbdng valve temperature).
'Max. operating press. - collector side 330 kPa | Max. operating press. - tank side 1000 |kPa
Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website www.solar.demokritos.gr b
Test report id. number ' 6088 DE1, 6089 DE1, 6089 F1
Date of test report p 2018-05-23
Test method 1SO 9459-5 (DST)
‘Comments of test lab

e
Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4, Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr
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Summary of EN12976-2 test results Certification No, SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
‘Company VENMAN S.A. ' Country  Greece
Brand {optional) 0 ) Website http://www.venman.gr
Street 7th Km Old National Road Thessaloniki - Kilkis E-mail info@venman.gr
Postal Code 57022 Thessaloniki [Tel. /Fax +30 2310 784684 / 2310 783924
L System fImHv-ourvhw
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
H81-15 1 i i 21 ] | 2 | ] | 2 I | 2 T T : i 1 1 T
— . = : | il Ml il 8 B = = . il A
H81-17
HE1-19 i i T -
H&1-20 Tl 11 11 ' 3 (1] 2 2§ k2 |
H81-21
H81-23 Nl 1 [ ) i [
H&1-25 il | ] |1 1 1 1] 2]
H81-26 p i ' N 1
'Name of system configuration VM.201.20.10
Collector name ! H81-20 ! No. Collectors ! 1 | Storagename - 200L
Calculated annual resuhts for "solar-only / preheat system"

Qasn Lo2Y drawoff| | 170 |I |Daily drawoff 1 200 || |Daily drawoff [ | 250 |I
Location i Qdhw| Q. | Qpar | fsol |Qdhw/ Q. | Qpar ! fsol |Qdhw! Q. | Qpar| fsol

My | iy | sy | vy | s [ vy | vy | vy % |y [ My [ Myl %
Stockholm SE - 9492 | 3910 - TI' 41 11164 | 4163 . 37 | 13939 | a3s2 - 31
WiirzburgDE - 2114 | 4100 - | 4s | 10891 | a3sa | - a1 | 1337 [ae0a | - | 35
Davos CH - 10281 | sse2 | - 54 [12100 [ sse6 | - 49 | 15137 [eus] - |
Athens GR - 7064 | 5203 | - | 74 |ems[sm0| - | e Jiom | 6339 | st
| Optional OP : s == | - : = == 7} : = | STl

| | | | |

: T 1 1 C 11
Perf. indicators for the table above L .
Qd,sh Mi/y | Not relevant for solar domestic hot water system
Qd Mi/y |Annual heat demand for domestic hot water
Qf_ Mify Annual heat energy delivered by the solar system
Qpar Mlfy ‘Mnuel_g![;m; _omrgy:];h}:_u'lch! for pumps_lconl!oll«s)

f4=Q/Qs -  Solar fraction
. Stockholm SE |~ Wirzburg DE Davos CH Athens GR Optional OP

G 1,157 1,230 1,684 1,736 9,999
Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Tcave 85 10.0 54 178 __99
i + ATc 6.4 30 038 7.4 9.9
G kWh/m?  Annual irradiation South, 45°
Ta,ave *'c Annual average outdoor alr temperature
Teave  °C Annual average mains cold water temp.
ATe K Seasonal variation of Tc
Th 45°C Desired hot water temperature (mbdng valve temperature).
' Max, operating press. - collector side 1330 kPa  Max. operating press. - tank side 1000 kPa
Tésﬂl'lg Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
‘Wabsite www.solar.demokritos.gr -
Test repori: id. number 6088 DE1, 6089 DE1, 6089 F1
Date of test report _ ‘ 12018-05-23
Test method 150 9459-5 (DST)
'Comments of test lab
No Eommeﬁtﬁ
All volues .ﬂ"ﬂﬂw romunum-“nry' . the uncertointy on system output is typicolly in the rongeof $ 5 ¥ to 2 15 % T=3 10 A P ! [ X iK1 G Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr
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SI"I'II'I'IIIV of EN12976—2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Cert!ﬂcate Issued 2018-06-20 |
;'cEn?pZFy ) 'VENMANS.A. Country Greece ) |
| Brand (optional) 0 Wobllh http://www.venman.gr
Stro;t' 7th Km Old National Road Thessalonlki Kilkis - info@venman.gr
Postal Code 57022 Thessalonik - 1430 (2310 784684 / 2310 783924
e S System family overview o B
! For each storage and collector size, give number of collectors
Collactor name 120L 150L 170L 200L 250L 300L
'H81-15 1| | L i 121 1 2{ | | | 2] i ii 12 |
fH81-15 =1 g | -1 [ T I [ el
HB1-19 11 | T | 1 i
'H81-20 1 12 1 HERE g | 2] 2
|H81-21 ' | ' [ i ' o
'He1-23 T TT T ii i i
8125 . s ;l EEEEE 112 '
|H81-26
_Name of system configuration VM.201.20.13
‘Collector name ] HB1-25 ' No. Collectors i 1 Storage name | 200L
Calculated annual resubhts for "solar-only / pmheat system”
i Daily drawoff| | 170 || |Dailydrawoff| | 200 || |Daily drawoff | 1 250 [I
Location s T T
Qdhw| Q. | Qpar | fsol |Qdhw QL Qpar | fsol | Qdhw Q. | Qpar fsal
Mify | Myy | Mify | Mify ) % | Mify | My | Mify | % | MIfy Mify | Mify %
' Stockholm SE - 9492 | 4541 - a8 11164 | 4838 B as 13939 5203 - a7
:WﬁmburgDE 9114 | 4667 51 | 10691 | 5109 48 | 12371 5519 a1
\Davas CH - 10281 | &623 64 | 12110 | 708e 58 | 15137 7442 9
Athgns GR 7064 | S708 81 8326 | 6370 77 10407 7190 69
JthIonaI oP
. | i
| Perf. indicators for the table above
|Qdsh Mij/y |Not relevant for solar domestic hot water system
lad M)/y__|Annual heat demand for domestic hot water o
a Mi/y__|Annual heat energy delivered by the solar system
|Qpar My |Annual parasitic energy: (electricity for pumps/controllers)
{fa=Q/Qa! - s.:tu fraction _ ] ;
[ . "~ Stockholm SE | Warzburg DE | DavosCH | AthensGR | Optional OP
i G 1,157 N 1,230 1,684 b735 9,999
Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Tcave 8.5 10.0 5.4 17.8 9.9
_ 1 ATc 6.4 3.0 0.8 7.4 9.9
<] 'kWh/m®  Annual irradiation South, 45°
Taave |°C |Annual average outdoor air temperature
Tcave  "C |Annual average mains cold water temp. B
|ATe K SOIIDI'III variation of Tc
Th 45'C Mrdhotwmmmnmn(mwn[ulnhmpauun} I -
Mu. oportﬂng prus. coloctnr side 330 k?a Max. opnrninl press. - tanl: sidc 11000 .kPa
Testing Laboratory 'NCSR “DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
':w.lnm www solar.demokritos.gr
Test report id. number 6088 DE1, 6089 DE1, 6089 F1 -
Date of test report 12018-05-23 )
'rm method 1SO 9459-5 (DST)
Commclm of m hb WK P

O S

Version 4.5, 2017-10-24

All volues ore subect to some uncerfointy; 4. the unarrtointy on system output is typically in the ronge of $ S B to t 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 10013/2

‘Annex to Solar KEYMARK Certiﬁcate Issued 2018-06-20

‘Company VENMANS.A. VCouan TGreece - Y S

| Brand (optional) 0 'Website http://www.venman.gr

‘Street ' 7th Km Old National Road Thessaloniki — Kilkis E-mail  info@venman.gr

Postal Code 57022 Thessaloniki Tel. /Fax |+30 2310 784684 / 2310 783924

L ) ) ) Svsﬁmilrﬁiyouwhw . J =

For each storage and collector size, give number of collectors

|Collector name 120L 1500 170 200 250L 300L

'HB1-15 [ | MWMED ] 2] | | | ;| i ] 2| | | | |
{HB1-17 =l ' T & G [T

'H81-19 7] i B T B ]

'H81-20 1 1 1 T1]z 2 12

H81-21 1] T ) ' T | i '

‘HE1-23 e i T »

HB1-25 ] IE 7 13 T2 1 1|2

|H81-26

| Name of system configuration VM.202.15.10

| Collector name H81-15 !No. Collectors i 2 Storage name 200L

Calculated annual results for "solar-only / preheat system"
Qusn  |Daily drawoff | 170 |I |Daily drawoff| | 200 |I |Daily drawoff | | 250 Ji
Locatlon " |Qdhw Qi | Qpar| fsol [Qdhw QL | Qpar | fsol | Qdhw - Q. | Qpar | fsol
Mify | Mify | Mify | Mi/y | % | Mify | Mify | Mify | % | Mify My | My %

|Stockholm SE - 9492 | ass7 . s1 | 11164 | 5330 . 48 | 13939 5771 . 41
‘WrzburgDE 9114 | 4983 55 | 10691 | 5487 51 | 13371 6055 45

J D!VOS CH N = 10281 7180 70 12110 | 7789 64 15137 8294 55
:'Athans GR 7064 | 5960 84 | 8326 | 6717 81 | 10407 7663 74
:j.OptionaI oP i

 Pert. indicators for the table above

'Qd,sh My Not relevant for solar domestic hot water system

‘Qd Mi/y__|Annual heat demand for domestic hot water

aL My Annullhntcmrgydllv.ndhyﬂnwhrm

\Qpar M), Annual parasitic energy: (electricity for pumps/controllers)

f,dnqu, - Sohl' fucﬂon ) N i —

- . ~ Stockholm SE WUrzburg DE | DavosCH | AthensGR | Optional OP 3
‘ G 1,157 1,230 1,684 1,736 9,999
' Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Teave 85 10.0 54 17.8 9.9

| _ tATc| 64 | 30 08 7.4 9.9

G kWh/m*  Annual irradiation South, 45°

Taave ‘c Annual average outdoor air temperature

“ Te,ave \"c Annual average mains cold water temp.

|aTe K Seasonal variation of Tc |
Th 45°C  Desired hot water temperature (mixing vaive temperature). R . |
| Max. oporaﬂng press. - collector side 330 |kPa |Max. operating press. - hnk side ) i 1000 kPa |
Tuuu Laboratory {NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB ' .
‘Website www.solar.demokritos.gr

Test report id. number 6088 DE1, 6089 DE1, 6089 F1

'Date of test report 120180523

Test method 1SO 9459-5 (DST) ]
Commnu of mt hb i

No comments

Al voiuas 0re subject 10 50me Uncertainty; e.g. the uncertointy on system output is ypically in the ronge of £ 5 % to £ 15 X

Vergion 4.5, 201 7-. ‘.‘D-Zl

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
loannisalexiou@dgshellas.gr
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4 Summarv of EN12976-2 test resuiis Certification No. “SKM 1(!)13[ 2
‘Annex to Solar KEYMARK Certrﬁcate Issued 2018-06-20
_'Company {VENMAN S.A. Country Greece
\Brand (optional) 0 '_ Website  http://www.venman.gr
Street 7th Km Old National Road Thessaloniki — Kilkis E-mail info@venman.gr
'Postal Code 57022 Thessaloniki Tel. [ Fax +30 2310 784684 / 2310 783924 -
) ' ) System hmiv uvorvlew
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
|HB1-15 1 i 2] | i T 2 P 2y | | i
Ha1-17 B il | B 1 - i )
HB1-19 11 i 1 |
He1-20 | i 12 1] T [a1z] 2 2
'HB1-21
'He1-23 B ) B i
'HB1-25 il [ 13 1 11 1 1] 2 1
'HB1-26 1 "
'Name of system configuration VM.202.20.10
‘Collector name ' H81-20 ' No. Collectors 2 Storage name ! : 200L
Calculated | results for "solar-only / preheat system"
Qaen |2y drawaff | 170 ]I _|Daily drawoff| | 200 || |Daily drawoff I 250 i
Location | Qdhw| Q. | Qpar | fsol |Qdhw| Q. | Qpar | fsol |Qdhw! Q| Gpar| ol
My | vy |y vy o | omagy | vy | iy | % | vy My | My %
Stockholm SE - 9492 | 5487 - | s8 [111e4 | eose - 55 | 13939 6812 g 49
‘WiirzburgDE 9114 | 5487 60 | 10691 | 6150 58 | 1337 | 7001 52
DavosCH 10281 | 8199 | 8o [1210] sos2 75 | 15137 [ 10028 6
‘Athens GR i 7064 | 6402 - | so | s3ze | 7253 | &7 | 10407 | 8483 | 82
' Optional OP | P |
' { | i | 1 |
| i I | |
Parf. indicators for the table above
|Qd.sh Mify |Not relwant for solar domestic hot water system
\Qd My Annual heat demand for domestic hot water
QL Mify |Annual Ilnt it energy ¢ delivered by the solar :ysum
|Qpar M Annual pnrlsﬂk energy: (uh:&;nﬁr pumpslcomrdl.rs)
fa=Q/Qg| - Solarfraction _
: Stockholm SE | Wiirzburg DE Davos CH Athens GR Optional OP
| G 1,157 1,230 1,684 1,736 9,999
Ref. conditions Taave 7.5 2.0 3.2 18.5 99.9
Tcave | 8.5 100 5.4 17.8 9.9
) + ATc 6.4 3.0 08 7.4 9.9
lc kWh/m?  Annual irradiation South, 45° -
Ta,ave ‘c Annual average outdoor glr Hgm
Tcave °C Annual average mains cold water temp.
ATc K Seasonal variation of Tc
Th 45°C Desired hot water temperature [mhdng valve tempermrc)
Max. omtlng press. - - collector side 330 kPa | Max. operating press. - tank side 1000 |kPa

Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB
Website - www.solar demokrltos gr

Test report id. number 6088 DE1, 6089 DE1, 6089 F1

Date of test report 20180523

Test method 150 9459-5 (DST)

Comments of test lab N.C.5.H

‘No cclmmems

All volues ore subject fo some uncertointy; e.g. the uncertointy on system output is typicolly in the ronge of 5 ¥ to 215 %

 Version 4.5, 2017-10-24

DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisia, Athens, Tel: +301 6233493-4 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:
ioannisalexiou@dqshellas.gr
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Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company VENMAN S.A. (Country Greece
' Brand (optional) 0o ‘Website  http://www.venman.gr
‘Slu:i 7th Km OId National Road Thessaloniki — Kilkis | E-mail info@venman.gr
Postal Code ) 57022 Thessaloniki Tel, /Fax +30 2310 ';’54634/ 2310 783924
System family overview "
For each storage and collector size, give number of collectors
Collector name 120L 150L 170L 200L 250L 300L
H81-15 1 AR 2 vy 1 24 P 2 T T > — i -
e — I A i
H81-19
T — 1 1 O Y
HB81-21
'HB1-23 W B B }
H81-25 1 1 1 1K 1 12
H81-26 i el I
‘Name of m con' ration VM.251.20.13
Collector name H81-25 ! No. Collectors i 1 | Storage name 250L
Calculated annual results for "solar-only / preheat system"
Qush |02l drawoff | | 200 [I |pailydrawoff| | 250 || |Daily drawoff I | | 300 |i
Location Qdhw Q. | Qpar | fsol [Qdhw QL | Qpar | fsol |Qdhw Q. | Qpar | fsol
Mify | Mify | Mify | Mify} % | Mify | MIfy | MIfy | % | MIfy Mify | My %
‘Stockholm SE | - 11264 | 4857 | - | 44 |13030 | s208 | - | 38 | 16748 5519 | - 33
WiirzburgDE 10691 | 5077 - | 47 Jan| ssez | az | 1e0s2 | sse6 37
Davos CH 12110 | 7001 | 58 | 15137 | 7506 | so |1 | 7811 43
'Athens GR 8326 | 6370 [ 76 | 10407 | 7253 | 70 | 12288 7916 | 64
\Optional OP | [ _ |
| | |
] | | | i
 Perf. indicators for the table above
| Qd,sh Ml/y | Not relevant for solar domestic hot water system
1Qd Ml/y | Annual heat demand for domestic hot water
aL My |Annual heat energy delivered by the solar system
| Qpar MJ/y |Annual parasitic energy: (electrkcity for pumps/controliers) -
fou=0,/Qy | - Solar fraction
Stockholm SE Wiirzburg DE Davos CH Athens GR Optional _OP
G 1,157 1,230 1,684 1,736 9,999
'Ref. conditions Taave 7.5 9.0 3.2 18.5 99.9
Tcave 85 100 5.4 178 9.9
+ ATc 6.4 3.0 0.8 7.4 9.9
G kWh/m?  Annual irradiation South, 45°
Taave 'C Annual average » outdoor air temperature
Teave C Annual average mains coki water temp.
ATe K Seasonal variation of Te . .
Th 45°C Desired hot water temperature {mixing valve temperature).
Max. operating press. - collector side 330 kPa  Max. operating press. - tank side 1000 |kPa

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

{www.solar.demokritos.gr

Test report id. number 6088 DE1, 6089 DE1, 6089 F1
'Date of test report 2018-05-23

Test method 1SO 9459-5 (DST)

Comments of test lab

No comments

All values are subject 1o some uncerfaintly; e.§. the uncerfointy on systemn outpul is typically in the range of 1 5 Mo 2 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:
loannisalexiou@dqgshellas.gr

Version 4.5, 2017-10-24
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‘Testing Laboratory
‘Wabsite

.Tm.rtport id. number
e
Test method

Comments of test lab
No comments

All volves are subject 1o Some uscerTaInty: e.§. the Uncertointy on systern output is typicolly in the range of 15 % fo £15 %
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‘Summary of EN12976-2 test results Certification No. SKM 10013/2
'Annex to Solar KEYMARK Certificate Issued 2018-06-20
‘Company VENMAN S.A, Country | Greece
| Brand (optional) 0 Website http://www.venman.gr
Stnc't - . 7th Km Old National Ro_a—d—Thessa_Ioniki — Kilkis E-mail info@venman.gr
'Postal Code 57022 Thessaloniki ) Tel. /Fax +30 2310 784684 / 2310783924
System family overview
For each storage and collector size, give number of collectors
| Collector name 120L 1501 170L 200L 250L 3001
|H81-15 1] [ I 1 ]2 iy 2§ i 1112 ' & i [ | i
H81-17 T i j l: i B
'HB1-19 T 1T 1 ’
'H81-20 T2 11 1 12 2 2]
‘HB1-21 7 T [l 1 i
'HE1-23 ) i . ‘
'HB1-25 1 1 T2 i T 2
'HB1-26 N 1 i B
Name of system configuration {VM.252.15.10
Collector name | H81-15 | No. Collectors 2 Storage name 250L
| Calculated i reths1 for “solar-only / preheat system"
Biiah Daily drawoff| | 200 |1 |Dailydrawoff| | 250 |I [Daily drawoff 1 | | 300 [I
Location Qdhw| Q. | Qpar | fsol |Qdhw Qu | Qpar | fsol |Qdhw! | a | qpar| feol
My [ mipy sy vy % T sy ] vy | % | mgy My | My | %
‘Stockholm SE - 11164 | 5208 - 48 | 13939 | 5866 - 42 16746 6181 | - a7
 WiirzburgDE - 10691 | 5487 51 | 13371 | e1s0 a6 | 1s0s2 6559 | a1
‘Davos CH 12110 | 7726 | &4 | 15137 | 8420 | 56 | 18165 8799 | 48
Athens GR - 8226 | 6636 | 82 |10007 | 7788 | | 75 | 12488 8546 | 69
|Optional OP [ | = | ‘
i i | I [ | I
: L ! ! ‘, i [
Perf. indicators for the table above
Qdsh | myjy | Not relevant for solar domestic hot water system
Qd Mi/y _|Annual heat demand for domestic hot water
aL Mlfy Annual he_tt_c—mr;i-_ dnl'vcu_{ by the solar system N
| Qpar M, Annual parasitic energy: (electricity for pumps/controllers)
t fa=Q/Qa| - Solar fraction
Stockholm SE | Wiirzburg DE | Davos CH AthensGR | Optional OP |
G 1157 1,230 1,684 1,736 9,999
Ref. conditions Tagwe 75 9.0 32 185 99.9
Teave 85 100 5.4 17.8 9.9
+ ATe 6.4 3.0 0.8 7.4 9.9
G kWh/m?  Annual irradiation South, 45°
Taave [*'c A_Ll_:lutl average outdoor air temperature
‘Tcave 'C Annual average mains oold‘yvm temp.
ATc K ‘Seasonal varlation of Tc
Th 145 °C Desired hot water temperature (mbdng valve temperature).
'Max. operating press. - collector side 330 kPa | Max. operating press. - tank side 1000 |kPa

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

6088 DE1, 6089 DE1, 6089 F1

2018-05-23

ISO 9459-5 (DST)

R

| L R

Vargion 4.5, 2017-10-24

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

ioannisalexiou@dgshellas.gr
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‘Summary of EN12976-2 test results Certification No. SKM 10013/2
Annex to Solar KEYMARK Certificate Issued 2018-06-20
'Company VENMAN S.A, 'Country Greece
' Brand (optional) 0 Website  http://www.venman.gr
|Street 7th Km Old National Road Thess;ionik[— Kilkis E-mail info@venman.gr
Postal Code 57022 Thessaloniki_ i [Tel. /Fax +30 2310 784684 / 2310 783924 5
System family overview B
For each storage and collector size, give number of collectors
| Collector name 120L 150L 170L 200L 250L 300L
'HB1-15 1 i 11 2] i | 2] i i1 j2 {1 P} T i | i i
s 4=y 4= .5 4= K
'HB1-19 n T T B N )
'HB1-20 N ET 11 | il [ )] 1[2 z| I 1z] ’
'Ha1-21 7] TT1 1T 1T T
‘HB81-23 gl [ i H T [~ )
Hg1-25 = 3 T 12 (1] | T1 2 i
'HE1-26 l u i T
[Name of system configuration ) VM.253.20.10
Collector name H81-20 I No. Collectors 2 Storage name 250L
Calculated annual results for "solar-only / preheat system"
Qusn |02 drawoft t 200 1 |Daily drawoff | 250 || |Daily drawoff [ 1 | | 300 [
Location ' Qdhw/ QL | Qpar | fsol |Qdhw QL | Qpar | fsol |Qdhw | Qu | Qpar| fsol
My | iy syl vy s vy v ] vyl % | mgy My | My | %
‘Stockholm SE - 11164 | 6118 - 55 | 13939 | 8989 - | 50 | 16746 7537 - 45
warzburgDE 10651 | 6181 58 13371 7158 l 53 16052 7821 43
Davos CH 12110 | 9114 - | 75 | 15137 | 10220 | e |1mes 10975 61
Athens GR - 8326 | 7285 | 88 |1oeo7 | seos | 83 | 12488 | 9713 | 7
Optional OP | | | 1 | -
' I | | w
L 1 | - |
Perf. indicators for the table above
Qdsh M)y _|Not relevant for solar domestic hot water system
Qd MJ/y |Annual heat demand for domestic hot water
QL Mi/y |Annual heat energy delivered by the solar system i
Qpar MJ/y |Annual parasitic cr;rnr: (oloclﬂ?!tv for pumps/controliers)
1fia=Qu/Qq - Solar fraction
Stockholm SE | Wirzburg DE | DavosCH | AthensGR | Optional OP
G 1,157 | 1,230 1,684 1,736 9,999
Ref. conditions Tagve 7.5 9.0 3.2 185 99.9
Tecave 85 10.0_ 5.4 17.8 9.9
) + ATc 6.4 3.0 0.8 7.4 9.9
G kWh/m® |Annual irradiation South, 45°
Ta,ave ‘c _Annual average outdoor air temperature = —
Teave 'C 'Annual average mains cold water temp.
ATe K Seasonal varlation of Tc i
'Th 45°C Desired hot water temperature (mixing valve temperature).
'Max. operating press. - collector side 330 |kPa |Max. operating press. - tank side 11000 |KkPa

NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

:'i'tstlng Laboratory

Webshe www.solar.demokritos.gr
Test report id. number 6088 DE1, 6089 DE1, 6089 F1
Date of test report 12018-0523
“Test method 1SO 9459-5 (DST)

Comments of test lab

|No comments

AN values are subject to some uncertainty: 4. the uncertointy on system output is fypically in the range of $5 X to 115 &

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

e -

Verzion 4.5, 2017-10-24
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Summarv of EN12976—2 tm results Certification No. SKM 10013/2
‘Annex to Solar I(EYMARK Certificate Issued 2018-06-20 |
Compm, ~ VENMAN S.A. {coum Greece S——— ) - -
'Brand (oplioml) 0 |Website  http://www.venman.gr
Street 7th Km Old National Road Thessaloniki - Kilkis (E-mail  info@venmangr
EP_O@! Code 57022 Thessaloniki Tel. / Fax +30 2310 784684 / 2310783924 ) ) - i
[ ) smmflmllyenrvhw “ui-* " ) '
] For each storage and collector size, give number of collectors |
Collector name 1200 150L 170L 200L 2500 3001
;H81-15 1 ] I 1 1 2 { 1 | 21 | 1 | 2 | 2 : ™
‘H81-17 |
'HB1-19 i B T 1 1T
(e — E i Ti2 z
‘H81-21
'H81-23 | i 1 T )
'H81-25 1 1 1 1 1] 2
H81-26 i B I T 0
‘Name of system configuration VM.302.20.05 i o -
‘Collector name | HE&1-25 | No. Collectors ] 1 { Storage name | 300L
| Calculated annual results for “solar-only / preheat m"
Qash |Daitydrawoff | | 250 [I_|Daily drawoff | 300 || |Daily drawoff | | 400 |i
Location Qdpw| Q. | Qpar| fsol |Qdhw| Qu | Qpar | fsol | Qdhw Qu | Qpar | fsol
iy [y vy vy | % [y [ vy [miy | % vy mify iy %
‘Stockholm SE - 13939 | 5298 - 38 | 16746 | 5582 . 33 | 2327 5803 - 26
>WﬁrzburgDE - 13371 | 5582 a2 | 16052 | 5929 37 | 21413 6150 29
Davos CH 15137 | 7474 49 18165 | 7852 43 24220 8108 34
Athens GR 10407 | 7253 ; 70 12:33“ _7979 £ 64 16651 B704 52
| Optional OP e Le ) & | =] & | & | - =
! | | = |
| i i { |
Perf. indicators for the table above ‘
‘Qd,sh MiJy | Not relevant for solar domestic hot water system !
Qd My |Annual heat demand for domestic hot water !
aL My __|Annual heat energy delivered by the solar system |
‘Qpar Mify |Annual wuiﬂ:lmr.vr (electricity for pumps/controllers)
f,u=0/Qs - Solarfraction a
N StockholmSE | Wirzburg DE = DavosCH | AthensGR | Optional OP - R
G 1,157 | 1230 1,684 1,736 9,999
Ref. conditions Taave | 75 9.0 32 185 99.9
Tcave 85 10.0 54 178 9.9
- 1 ATc 6.4 30 0.8 7.4 9.9
G kWh/m?  Annual irradiation South, 45°
::_Ta,aye |*C 'Annual average outdoor air temperature
Teave  °C |Annual average mains cold water temp. B o
|ATe K Seasonal variation of Tc ) 1
{Th |45 *C Desired hot water temperature (mixing valve temperature).
}M_l}x.—npo_nt_hgp;lu.-eohmrﬂéc 330 kPa Ni_iohnﬁl;m-hnhlu; 1000 fl}Pa )
Testing Laboratory ' TNCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB ) : ' —
Website www.solar.demokritos.gr i ) 1
Test report id. number 6088 DE1, 6089 DE1, 6089 F1
| Date of test report 2018-05-23
Test method IS0 9459-5 (DST)
!
Comments of test lab _ S.H DEI
FNO comments -

A‘!m—mu amn :-'a.uc:_ro_am;unc-_'fanm #g. the uncertainly on system output is I‘ypinﬂh' in the range of £ 5 't to ) 5% Vargion u Jb‘l?-.l‘f):ll\
DQS HELLAS Ltd, Central Offices: Kalavriton 4, 145 64 kifisla, Athens, Tel: 4301 62334934 , Fax: +301 6233495, http://www.dqgshellas.gr, e-mail:

loannisalexiou@dgshellas.gr
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'Summaryof = EN129762  testresults | Certification No. SKM 10013/2 }
Annex to $olar KEYMARK Certifimte “issued 20184)6-20 ,
Comp-ny - 'ﬁﬁiﬁiﬁ?ﬁf' Tcoumtwy | Greece T
‘Brand (oﬂthnll) 0 |Website http://www.venman.gr
sgon ] 7 '?th Km Old Natlonal Road Thessaloniki — Kilkis 'Emﬂ Info@venman gr
Postal Code ;5'7022 . Thessalonlkt ‘Tel. /Fax +30 2310 784684 /zam 783924 =l 1}
_h- S i T - S'{mmhmlvo\mrvhw . ) B S 7:
| For each storage and collector size, give number of collectors |
Collector name 120L 150L 170L 200L 250L 300L
HE1-15 1 T | il ! 2 . [ T 2 T | 2 Pl 2 1 T LI 3
H81-17 ] | il B T T ’ oo
HB1-19 | e !
Ha1-20 1z I 1 12 |2 121 :
H81-21 i I & . l ! = -1 -
|H81-23 ] . ! 4: - -+ j
(_HS_].‘ZS N 11 1 1 1 1]2
'H81-26 N ) [ 1
' Name of system S [VM.302.20.10 = S | e —
Collector name H81-20 | No. Collectors 2 . Storagename | 300L
! Calculated annual results for “solar-only / preheat system"
Qqsn |Dailvdrawoff| | 250 |1 [Daily drawoff| | 300 |1 |Daily drawoff T 1 | a0 |1
Location Qdhw, Q. | Qpar | fsol |Qdhw! QL | Qpar | fsol |Qdhw Qu | Qpar | fsol
Mijfy | My | Mify | Mify | % | Mify | Mify | Mify | % | MIjy Mify | My %
Stockholm SE - 13939 | 7001 - 50 | 16746 | 7663 - 46 | 2327 8231 a7
’Wurzbur[DE N - 13371 | 7190 54 | 16052 | 7947 50 | 21413 8704 a1
FDavos CH ) 15137 | 10812 | &8 18165 | 11164 61 24220 11763 49
:{Athe_ns GR B 10407 | 8641 ; 83 12488 | 9808 79 | 16651 11384 63
| Optional OP | |
' | | [
f i i i |
Perf. indicators for the table above
‘Qdsh  [__my/y_|Not relevant for solar domestic hot water system
'Qd Mi/y _|Annual heat demand for domestic hot water )
a Mijy__|Annual heat energy delivered by the solar system
| Qpar Mijy _|Annual parasitic energy: {electricity for pumps/controllers)
1a=Q/Qq| - solar fraction B ;
T Stockholm SE | Wirzburg DE | DavosCH | AthensGR | Optional OF —— S g
G 1,157 1,230 1,684 1,736 9,999 1
| Ref. conditions Taave | 7.5 9.0 3.2 18.5 99.9 B
; Tecave | 85 10.0 5.4 17.8 9.9
| +ATc | 64 3.0 08 74 9.9 '
G \kWh/m?  Annual Irradiation South, 45° )
Taave °C_ Annual average outdoor air temperature »
Tcave  |°C 'Annual average mains cold water temp.
\ATe K Seasonal varlation of Tc
iTh la5°C Desired hot water temperature (mbxng valve temperature). _J
| Max, operating press. - collector side 330 kPa |Max. operating press. - tank side [1000 [kPa

INCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

n‘ming Laboratory

,w-lulh B o www .solar.demokritos.gr

Tmnpnrtﬂ numbu 6088 DE1, 6089 DE1, 6089 F1 -
' Date of test report ) 2018-05-23

E‘l'm rmﬂlod ISO 9459-5 (DST)

Comments oftest ab

{No comments
|

All vokies ore subfct [0 S0me uHCariGinty: ¢.4. the uncertginty on system output is typiolly in the range of $ S B to 215 %

LT BMONTIWE = FAINERA = Aol ies =
Version 4.5, 2017-10-24

R i

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
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.rSummarv of EN12976-2 test results Certification No. SKM 10013/2

Annex to Solar KEYMARK Certificate Issued 2018-06-20
Company  VENMANSA. T Country Greece T
| Brand (opﬁonil) |0 ..Website http:ﬂwww.venman.gr
:Strut 7_ ) ) ) ' 7th Km Old National Road Thessaloniki — Kilkis ' |E-mail _if{fo@venman.gr

Postal Code 57022 Thessaloniki _Tel./Fax +30 2310 784684/ 2310 783924 .
J = . System family overview o : o B
! For each storage and collector size, give number of collectors
| Collector name 120L 150L 170L 200L 250L 300L
'H81-15 N EEEEFEEEEELEE [ | [z} P 2| | |

|H81-17 B il i B B = ii '

'HB1-19 e i T i

'H81-20 1 :|_1 BEEEERRE 2 2] T 1
{HB81-21

'HB1-23 B P

{H81-25 . i 1 1T Iz [1 [1[2]

'HB1-26

' Name of system configuration VM.302.20.15 T
Collector name | H81-25 | No. Collectors 2 Storage name 300L

Calculated annual results for "solar-only / preheat system" |
Qdsh Daily drawoff| | 250 I Daily drawoff| | 300 fl Daily drawoff 1 | 400 |1
Location - Qdhw! QL | Qpar | fsol |Qdhw QL | Qpar | fsol |Qdhw Q. | Qpar | fsol
M/ Mify | Mify | Mify i % | Mify | Mijy | Mify | % | My My | Mify %

‘Stockholm SE - 13939 | 7758 - 56 | 16746 | 8641 - | s2 | z3: 9650 - 43
WirzburgDE 13371 | 7852 s9 | 1s052 | 8830 s5 | 21613 10080 a7
‘.Davos CH 15137 | 11574 77 18165 | 12835 71 24220 14002 58
\Athens GR 10407 | 9209 89 | 12488 | 10565 85 | 1ees1 12614 7
:Qp(_io_nal oP | -

| | | s -

1 ; a

Perf. indicators for the table above

‘Qdsh Ml/y | Not relevant for solar domestic hot water system
‘ad Mify Annual heat demand for domestic hot water
o Wijy | Annual heat energy delivered by tha solar system
| Qpar Ml/y |Annual parasitic energy: (electricity for pumps/controllers)
fa=QfQa. - Solar fraction )
] Stockholm SE | Warzburg E | DavosCH | AthensGR | Optional OP |
G 1157 1,230 1,684 1,736 9,999
Ref. conditions Ta,ave 7.5 9.0 3.2 18.5 99.9 -
Teave 85 100 54| s | es
+ ATc 6.4 3.0 0.8 7.4 9.9
G kWh/m? Annual rradiation South, 45° .
Taave 'C_ Annual average outdoor air temperature —
Tcave ‘c Annual average mains cold water temp. B
ATc K Seasonal variation of Tc ) ) )
iTh 45°C Desired hot water temperature (mixing valve temperature).

Mu. operating press. - collector side

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

11000 |kPa

Testing Laboratory NCSR "DEMOKRITOS"- SOLAR & ENERGY SYSTEMS LAB

; Website i ] wwwsoiar.démokritos.gr o

Test report id. number 6088 DE1, 6089 DE1, 6089 F1 :
'Date of test report 2018-05-23 o B

“Test method IS0 9459-5 (DST)

bornmgntsofhltllb C.S.H DCEMORRAI]T &k

'No comments

i

Version 4.5, 2017-10-24

-Alvdun are subject fo some uncertainty; e.§. the unoertainty on systerm output is typically in the range of £ 5 X 10 £ 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
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