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Motivation

The selection of solar thermal collector type depends on a variety of aspects ...
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Motivation

The selection of solar thermal collector type depends on a variety of aspects ...
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@ There may be big differences in efficiency,
costs, availability, etc.

@ The selection of different models should be
easy and fast

@ CARNOT does not yet offer a list of

collectors to choose from
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Extracting Data from Solar Keymark Database

How the data is currently accessible

4

ESOLAR KEYMARK @, enter search text @

COLLECTOR TANK SYSTEM

[1][«] . [8][s][z0][21][22][13][14] ... > ][a5]
Guangdong Fivestar Solar Energy Co.,Ltd Fivestar

Riello S.p.A. RPS 25/4

MEBM GROUP 5.R.L. STAR 1500, STAR 2000, STAR 2600

BSG CALDAIE A GAS S.P.A. 15 SOL TOP, 20 SOL TOPR, 26 SOLTOP

Bio Energie op Maat BV SalCol

EMNERGY+ARGO 15, ENERGY+ARGO 17,
ENERGY+ARGO 19, ENERGY+ARGO 20,
ENERGY+ARGO 23, ENERGY+ARGO 25, ENER ..
AES-2.50

Calento 5L - lanced

THERMIC DELTA 1.5, THERMIC DELTA 1.7, THERMIC
DELTA 2.0H, THERMIC DELTA 2.0, THERMIC DELTA

CONTROL

DIMAS SA

ALPHA THERM SOLAR SYSTEMS Co
Trigo Energies inc.

THERMIC SPLLC

2.25, THE ..
Trigo Energies inc. CALENTOSLG
August Brotje GmbH FK26 W B
KOLLECTOR BIOME BEJA - K.B.B. 5A K420-MS-AL, K423-MS-AL, K425-MS-AL
CLIMART S.R.L SMART SOL
Zhejiang Kesun New Energy Co., Ltd ENSUN

WUNDER ALS 1809, WUNDER ALS 2110, WUNDER

Saolimpeks Solar Corp. ALS 2412, WUNDER ALS 2512, WUNDER ALS 2710,
WUNDER ALS 3010

PAPAEMMANOQUEL S.A. OLC200
ASL-1.50m?, ASL-1.82m?, ASL-2.00m?, ASL-2.37m?,

PAPAEMMANQUEL 5.A. ASL-2.72m?

NOBEL INTERNATIONAL EAD AELIOS

PAPAEMMANOQUEL 5.A. FOXAL 20-2019

SEVILS.AL SEVIL FM 1.50, SEVIL FM 1.50H, SEVIL FM 1.82, SEVIL

FM 1.82H, SEVIL FM 2.00, SEVIL FM 2.00H, SEVILF ..

Licence num ser|
011-753114
011-7527
OEMSS6-1-3
OEMSSgh-1-1
011-758971R

011-J51490F

Of1-753104L

011-752708F

071-753114L
01X751944F
011¥51683F
OEMN109.1.1
011-75%076R

011-751S31F

SKM10112,
SKM10126.1

OEMS955-2-4
SKM10045

OEMS555-1-7
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TUVRheinland *
[DIN CERTCO

Precisely Right.

uﬁblGTE

Page 1/2
Licence Mumber 011-752708 F
Annex to Solar Keymark Certificate Date issued 2022-07-13
Izsued by DIN CERTCO
Licence halder THERMIC SPLLC Country [Greece
|Brand [optional] Web  [www thermicsol.com
Strest, Number Loutsas & Mesologgiou E-mail |info@thermicsol.com
Paosteode, City 19600 Mzrdra, Aticz Tl +30{210 55 55 523
Collector Type [Fist plaze collector
_ Power output per collector
q" - Gb=B50W/m2, Gd =150 W/m2 &u=13m/s
Callector name v | 8 & g g & -8,
R o 2 = O = oK 10K 30K SOK TOK 112K
m? mm mm mm W W W W W W

lHERMl( DELTA 1.5 151 1503 1007 85 1083 1037 921 797 BEE 367
THERMIC DELTA 1.7 168 1420 | 1133 85 1216 | 1154 | 1024 886 741 208
THERMIC DELTA 2.0H 196 1503 1305 85 1216 | 1346 | 1195 | 10534 B4 476
THERMIC DELTA 2. 2.02 2006 | 1007 85 1462 1368 | 1232 | 1068 50 200
THERMIC DELTA 2.25 2.24 1893 1133 85 1621 1539 | 1366 | 1182 97 544
THERMIC DELTA 2.5 252 2006 | 1257 85 1824 | 1731 | 1536 | 1330 | 1111 612
THERMIC DELTA 2. 2.67 2261 1183 85 19833 1834 | 1628 | 1409 | 1177 548
THERMIC DELTA 3.00 292 2006 | 1457 85 2114 | 006 | 1780 | 1541 | 1287 T3
Power cutput per m? gross area 722 | E87 | 610 | 528 | 241 | 243
Performance parameters test method Quasi dynamic
Performance parameters (related to Ag) n.b a1 a2 a3 35 6 a7 a8 ¥
Units - WYTmeK)| wim )| 1 [m*K) - NmiE) | sdm W) W m ) -
Test results 0725 362 0.006 0.000 0.00 | 13 660 ( D.000 0.00 0.0 055
Incidence angle modifier test method Qussi dynamic - outdoar
Incidence angle modifier Angle 1o 20 30 o 50 60 7o oo a0
Transwersal Warems | 100 | 100 | 100 | 009 | 086 | 047 | 063 | 032 | 000
Longitudinal oy coll 100 1.00 100 0.59 095 0.87 083 032 0o

Heat transfer medium for testing

[WaterGlycals

Flow rate for testing [per gross aren, A dm/dt 0.020 [kg/{sm’)
Maximum temperature difference during thermal performance test TP ulman 2 [k
Standard stagnation temperature [G = 1000 W/m®; &, = 30 °C| . 230 |*C
Maximum aperating temprature - - |
Maximum operating pressure Prosp 1000 |kP=

Testing laborata
e i Energiesceicheruns (IGTE]

Institut fir Geb3udeenergetik, Thermotechnik und

hitp:/fwww.igte. uni-stuttgart.de

21COL16310ENDE
21COL163100EMOG
21COL1E320EMDE

Test repartis)

Dated 22.06.2022
22.06.2022

22.06.2022

Comments of testing laboratory

Wer. 5.2 [13.01.2022)

135)
This data sheet replaces the data shest issued on 15.03.2021

aftershe previgus tect

Documented perfarmance parameters are taken from 21C0L16320EMOG (THERMIC DELTA

Acconding to the Solar Keymark Scheme rules the collector was retested after 10 years

DIN CERTCO # Alboinstrae 56 # 12103 Berlin, Germany
Tel: +49 30 7562-1131 # Fan: +49 30 7562-1141 # E-Mail: info@dincertcode * www.dincertco.de

Browsing through the
database is limited to
license holder, brand,
and license number
Automated data
extraction is not
possible

Finding a certain
collector type is already
a challenge

Finding a collector with
certain properties is
even more complicated
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Extracting Data from Solar Keymark Database

Gathering all Solar Keymark Datasets in a single data file

Organisational Details Collector General Details
Company Name te  License Number Country Collector Type Collector Name t Gross Length  Gross Width  Gross Height 55 Al
_ - - - - TI’ _ - _ - _ - m* - mm - mm - mm - m* - - - " - k—'.l"l m’x} -

Solahart Australia Pty Lid 13.10.2014 011-75012F Australia FPC Bt Collector 1,87 1942 1032 a3 2,00 no 1889 10,614
Solahart Australia Pty Lid 13.10.2014 011-75013F Australia FPC KF Collector 1,87 1942 1032 33 2,00 no 176 19,850
GREENoneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRK 14 2,23 1647 1558 107 257 no 272 30,187
GREEMcneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRE 10 1,60 1650 1120 108 1,85 no 272 30,187
GREENoneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRK 14 2,23 1647 1558 107 257 no 272 30,187
GREENoneTEC Sclarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRE 10 1,60 1650 1120 108 1,85 no 272 30,187
Gasokol GmbH 20.11.2019 011-75019F Austria FPC sunnySol 23V - 2100 1070 105 2,25 - 200 15,690
Gasokol GmbH 20.11.2019 011-75019F Austria FPC sunnySol 23H - 1070 2100 105 2,35 - 200 15,690
ESTEC EnergieSparTechnik GmbH 04.05.2010 011-75038F Germany FPC IDME Integra 1,25 1,11 1016 1228 109 1,25 yes 191 13,230
ESTEC EnergieSparTechnik GmbH 04.05.2010 011-75038F Germany FPC IDME Integra 2,5 2,33 2061 1225 109 252 yes 191 13,230
Gasokol GmbH 20.11.2019 011-75073F Austria FPC topSol 22 - 2098 1050 122 2,20 - 200 15,930
Solahart Australia Py Lid 23112020 011-75084F Australia FPC LCS Collector - 1940 1023 30 198 - 183 13,930
Ernst Schweizer AG 15.11.2017 011-75085F Switzerland FPC FK1-H2 - 1234 2092 108 2,58 - 199 9,770
Ernst Schweizer AG 15112017 011-75085F Switzerland FPC FK1-V2 - 2092 1234 108 258 - 1499 9770
Ernst Schweizer AG 15.11.2017 011-75085F Switzerland FPC FE1-V2Y - 2092 1234 108 2,58 - 199 9,770
itter Energie- und Umwelttechnik GmbH & Co. Kt 30.11.2015 011-75083R Germany ETC Star 15/26 2,33 1616 1627 122 2,63 na 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. K( 30.11.2015 011-7S5089R Germany ETC Star 15/39 3,49 1616 2432 122 3,93 no 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. Kt 30.11.2015 011-75083R Germany ETC Star 15/33 3,00 2033 1627 122 3,31 na 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. K( 30.11.2015 011-7S089R Germany ETC Star 15/49 4,50 2033 2432 122 494 no 301 9,180
Max Weishaupt GmbH 13.04.2015 011-73094F Germany FRC WTS-F1 K1/K2 2,32 2090 1234 108 258 Yes 201 9,675
SOLARFOCUS GmbH 2911.2016 011-75095F Austria ETC CPC51 - 2404 1155 G638 278 no 163 7,805
SOLARFOCUS GmbH 06.12.2016 011-75096F Austria FPC Sunnyline 28 - 2404 1155 91 278 - 189 7,551
Sunex 3.4 27.07.2022 011-751008F Poland FPC Basicx 2.0 4C - 1900 1060 39 2,02 - 210 4 600
Sunex 5.A. 27.07.2022 011-751008F Paoland FPC Basicx 2.38 4C - 2240 1060 39 2,38 - 210 4,600
Sunex 3.4 27.07.2022 011-751008F Poland FPC Basicx 2.51 4C - 2240 1120 39 251 - 210 4 600
Sunex 5.A. 27.07.2022 011-751008F Paoland FPC Basicx 2.85 4C - 2240 1270 39 2,85 - 210 4,600
Consclar Solare Energiesysteme GmbH 29.11.2009 011-751015F Switzerland FPC KFS00, SOLAERA Hybridkollektor 2,29 2375 1150 121 2,73 no 175 5,700
Daikin Europe N.V. 20122019 011-751016F Belgium FPC v21p - 2000 1006 as 201 - 200 5,051
Daikin Europe NV, 20.12 2019 011-751016F Belgium FPC VieP - 2000 1300 35 2,60 - 200 5,051
Daikin Europe N.V. 20122019 011-751016F Belgium FPC H26P - 1300 2000 as 2,60 - 200 5,051
Retec Solar GmbH 20012020 011-751020F Germany FPC RS - 1272 1303 a5 166 - 180 4975
Sailer GmbH 05.03.2016 011-751067F Germany FPC Focus AR 2,36 2151 1215 110 261 no 209 5,300
Viessmann werke GmbH & Co. KG 19.08.2021 011-751124F Germany FPC Vitosol 100-F SW1A - 2380 1056 72 251 - 220 6,412
Viesemann werke GmbH & Co. KG 07.05.2010 011-751125F Germany FPC Vitosol 100-F SV1B - 2380 1056 72 251 - 196 4170
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The Solar Keymark Database in numbers

General statistics of categorial parameters

Solar thermal collectors per type

1%< 1%

|AIR |

|PVT |

/I Frc I ETc [ cPc [ wisC |
1667 654 I 19 23 33

6 Institute of new Energy Systems — CARNOT User Meeting 2023 — Thorsten Summ

450
400
350
300
250
200
150
100
50

0

Solar thermal collectors per license holder country

Germany

China

Italy
Greece

Austria

Foland

Metherlands

Spain
Tolrkiyve

Switzerland

Eulgaria

Faortugal

Cyprus

France

Israel
Tunisia

United Kingdom

Australia

Czech Republic

Slovakia

[le de la Réunion

Finland
Belgium

[ndia

Macedonia

WVietnam

Croatia
Liechtenstein }

Sweden |

nited Arab Emirates

Mexico |

MNaorth Macedonia
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The Solar Keymark Database in numbers

General statistics of numerical parameters in the data sheets

Tstg

Cerf

Flat-plate collectors

Median

0.727
3.534
0.012
2.430
1200
2000
86
195.0

7.65

Mean

0.726
3.550
0.012
3.166
1690
1893
91
191.0

8.03

Min

Max

0.570
1.861
0.000
1.000
835
830
45
102.1

0.00

0.852
7.098
0.051
24.02
7980
6250
213
250.0

34.00

STD

0.039
0.477
0.006
2.943
1337
473
18
21.1

4.16
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1stQrt

0.698
3.280
0.009
2.020
1063
1625
81
183.0

5.33

3rd Qrt

0.753
3.750
0.014
2.605
1500
2080
98
203.0

10.36



. L]
The Solar Keymark Database in numbers +)
Thermal efficiency for different collector types (@1000 W/m2)

FPC > 3.5 m?
FPC > 3.5 m?
T ETC

=)D+

100
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Using the Solar Keymark Database in CARNOT

9

O N

—;
Basic Control
?
Help

The Solar Keymark
CEN Keymark Scheme

Hydraulics Load

s

Outputs

Carnot 7.1

for MATLAB R2018b
Copyright Solar-Institute Juelich

License

Institute of new Energy Systems — CARNOT User Meeting 2023 — Thorsten Summ

Source Storage

&-)Q

Toolbox Weather

double click to
load Carnot Internal

double click
to load examples
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Extracting data from Solar Keymark Database

Gathering all Solar Keymark Datasets in a single data file

Organisational Details Collector General Details
Company Name te  License Number Country Collector Type Collector Name t Gross Length  Gross Width  Gross Height 55 Al
_ - - - - TI’ _ - _ - _ - m* - mm - mm - mm - m* - - - " - k—'.l"l m’x} -

Solahart Australia Pty Lid 13.10.2014 011-75012F Australia FPC Bt Collector 1,87 1942 1032 a3 2,00 no 1889 10,614
Solahart Australia Pty Lid 13.10.2014 011-75013F Australia FPC KF Collector 1,87 1942 1032 33 2,00 no 176 19,850
GREENoneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRK 14 2,23 1647 1558 107 257 no 272 30,187
GREEMcneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRE 10 1,60 1650 1120 108 1,85 no 272 30,187
GREENoneTEC Solarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRK 14 2,23 1647 1558 107 257 no 272 30,187
GREENoneTEC Sclarindustrie GmbH 03.02.2015 011-75016R Austria ETC VRE 10 1,60 1650 1120 108 1,85 no 272 30,187
Gasokol GmbH 20.11.2019 011-75019F Austria FPC sunnySol 23V - 2100 1070 105 2,25 - 200 15,690
Gacplol CmbH 2011 2019 111-75019F Aetriz FPC cynnvtol 934 - 1070 2100 105 3 35 - 200 15 (a0

I ESTEC EnergieSparTechnik GmbH 04.05.2010 011-75038F Germany FPC IDME Integra 1,25 1,11 1016 1228 109 1,25 yes 191 13,230 I
ESTEC Energiesparlechnik GmbH 04052010 O11-75055F Germany FPC 1OME Tntegra 2,5 233 2061 TX25 109 252 Yes 1971 13230
Gasokol GmbH 20.11.2019 011-75073F Austria FPC topSol 22 - 2098 1050 122 2,20 - 200 15,930
Solahart Australia Py Lid 23112020 011-75084F Australia FPC LCS Collector - 1940 1023 30 198 - 183 13,930
Ernst Schweizer AG 15.11.2017 011-75085F Switzerland FPC FK1-H2 - 1234 2092 108 2,58 - 199 9,770
Ernst Schweizer AG 15112017 011-75085F Switzerland FPC FK1-V2 - 2092 1234 108 258 - 1499 9770
Ernst Schweizer AG 15.11.2017 011-75085F Switzerland FPC FE1-V2Y - 2092 1234 108 2,58 - 199 9,770
itter Energie- und Umwelttechnik GmbH & Co. Kt 30.11.2015 011-75083R Germany ETC Star 15/26 2,33 1616 1627 122 2,63 na 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. K( 30.11.2015 011-7S5089R Germany ETC Star 15/39 3,49 1616 2432 122 3,93 no 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. Kt 30.11.2015 011-75083R Germany ETC Star 15/33 3,00 2033 1627 122 3,31 na 301 9,180
itter Energie- und Umwelttechnik GmbH & Co. K( 30.11.2015 011-7S089R Germany ETC Star 15/49 4,50 2033 2432 122 494 no 301 9,180
Max Weishaupt GmbH 13.04.2015 011-73094F Germany FRC WTS-F1 K1/K2 2,32 2090 1234 108 258 Yes 201 9,675
SOLARFOCUS GmbH 2911.2016 011-75095F Austria ETC CPC51 - 2404 1155 G638 278 no 163 7,805
SOLARFOCUS GmbH 06.12.2016 011-75096F Austria FPC Sunnyline 28 - 2404 1155 91 278 - 189 7,551
Sunex 3.4 27.07.2022 011-751008F Poland FPC Basicx 2.0 4C - 1900 1060 39 2,02 - 210 4 600
Sunex 5.A. 27.07.2022 011-751008F Paoland FPC Basicx 2.38 4C - 2240 1060 39 2,38 - 210 4,600
Sunex 3.4 27.07.2022 011-751008F Poland FPC Basicx 2.51 4C - 2240 1120 39 251 - 210 4 600
Sunex 5.A. 27.07.2022 011-751008F Paoland FPC Basicx 2.85 4C - 2240 1270 39 2,85 - 210 4,600
Consclar Solare Energiesysteme GmbH 29.11.2009 011-751015F Switzerland FPC KFS00, SOLAERA Hybridkollektor 2,29 2375 1150 121 2,73 no 175 5,700
Daikin Europe N.V. 20122019 011-751016F Belgium FPC v21p - 2000 1006 as 201 - 200 5,051
Daikin Europe NV, 20.12 2019 011-751016F Belgium FPC VieP - 2000 1300 35 2,60 - 200 5,051
Daikin Europe N.V. 20122019 011-751016F Belgium FPC H26P - 1300 2000 as 2,60 - 200 5,051
Retec Solar GmbH 20012020 011-751020F Germany FPC RS - 1272 1303 a5 166 - 180 4975
Sailer GmbH 05.03.2016 011-751067F Germany FPC Focus AR 2,36 2151 1215 110 261 no 209 5,300
Viessmann werke GmbH & Co. KG 19.08.2021 011-751124F Germany FPC Vitosol 100-F SW1A - 2380 1056 72 251 - 220 6,412
Viesemann werke GmbH & Co. KG 07.05.2010 011-751125F Germany FPC Vitosol 100-F SV1B - 2380 1056 72 251 - 196 4170

10 Institute of new Energy Systems — CARNOT User Meeting 2023 — Thorsten Summ 23.06.2023



Currently, all parameters can be modified individually
CARNOT Block - Solar Thermal Collector ISO 9806

User defined parameters

Geometry  Coll.Params  Optics  Hydraulic  Sensors

A: surface of one collector module inm2 3.5

Length between collector inlet and outlet inm 0.1

Y wDB Cdat

Solar Thermal

) TH Bin T H B D KbL: values for longitudinal incidence angle modifier (0..1)

082 0.9965 0.9935 0.9886 0.9807 0.9678 0.9473 0.9148 0.8638 0.7846 0.6644 0.4907 0.2599 0]
) KbT: values for transversal incidence angle modifier (0..1)

* _{-J

[ [111111111110.8750.750.6250.50.3750.250.1250]

Kd : Incidence angle modifier diffuse radiation

SolarCollector

Save in Carnot interal data Save in seleced path
[0 ] o | bob | oy
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Save in Camot interal data Save in seleced path
) bosition Collector Tsol > o T [T
User defined parameters
ISO 9806 Geometry  Coll Params  Optics  Hydraulic  Sensors
Kb: angles for longitudinal and transversal IAM [degree]
[05 1015 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90] <1x19 double>

User defined parameters

Geometry  Coll.Params  Optics  Hydraulic  Sensors
Fin Efficiency * Transmission * Absorption (F'(tau alfa))

0.7
c1 : heat loss coefficient at (Tm-Ta)=0 [W/(m2*K)] 1.1

c2: temperature dependence of the heat loss coefficient [W/(m*K)2] 0.001
c3 : wind speed dependence of the heat loss coefficient [J/(m3K)] 0

¢4 : sky temperature dependence of the heat loss coefficient [W/(m2K)] 0
5 : effective thermal capacity [J/(m2K)] 5000

6 : wind dependence in the zero loss efficiency [s/m] 0

Save in Camot interal data Save in seleced path

I R

User defined parameters
Geometry  Coll.Params Optics  Hydraulic Sensors

lin: linear pressure drop in Pa/(kg/s) 10

qua: quadratic pressure drop in Pa/(kg/s)2 10

Save in Carnot interal data Save in seleced path
| : | Cancel Help Apply
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. @
With the new block any collector can be selected from the database h
Modified CARNOT Block - Solar Thermal Collector ISO 9806

[] user defined parameters

Collector | Geometry  Coll.Params  Optics  Hydraulic  Sensors

M WDB Cdatd oo

SDlar Therma| A. GAMPI... 15-Sep-20.. SKM9901-1 Greece 95 251 yes

A. GAMPI... 15-Sep-20.. Sichds < 95 1.96 yes

OA0 COIleCtD'r A. GAMPI... 15-Sep-20... 95 2.37 yes

) position Tsol > oo s e T e

A el o B T

ISO 9806

Confirm Collector Parameters (Please apply changes first!)

) TH Bin THB D Save in Carnot interal data Save in seleced path
e {} Cancel Help Apply

SolarCollector
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