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Solar energy - Solar thermal collectors - Test methods (ISO 9806:2013)

Contents Page
0T =T o 5
o X0 11T T o 6
1 5 o o o - SRS 7
2 NOIrMAtiVe refErEeNCEeS .......coi i e e s e e e e 7
3 Terms and definitioNs ... e 7
4 Symbols and abbreviated terms ..o —————————— 9
5 7= T - 14
5.1 Test overview - Sequence of the tests ... 14
5.2 Particular aspects of collectors using external power sources and active or passive
measures for normal operation and self-protection ..., 15
6 Internal pressure tests for fluid channels ... 16
6.1 e TeTe F=TaTedm i LUTTe I3 o P 14T 0 T=] £35S 16
6.2 Fluid channels made of organic materials (plastics or elastomers) ..........ccccecvccmiiiiiicnniniaenn, 16
6.3 Apparatus and ProCeAUre ... 16
6.4 == = 17
7 Leakage test (closed loop air heating collectors only) ........ccccccmiiiiinnnic 17
71 L0 T ¢ 1= o - 17
7.2 Apparatus and ProCeAUIE ... s s s s s s s s s s a s s s s s nsn s s sn s nnnnnnn 17
7.3 JLICET3 20 3 e [T 0 = 18
7.4 L= 1] | 18
8 Rupture or collapse test (air heating collectors only) ..o e 18
8.1 [0 T ¢ 1= 2 -SSP SPPR 18
8.2 Apparatus and Procedure ... s 19
8.3 B3 e 4 T 11T o - S 20
8.4 Results and reporting ... ————————— 20
9 High-temperature resistance test ..........cccoriinni s —— 20
9.1 L0 T ¢ 1= o - 20
9.2 Apparatus and ProCeAUIE .........ccccccrrrsr s s s s s s s s s s s s s n s s s n s s s s snsnnnnnnn 20
9.3 TeSt CONAILIONS ... s s 21
9.4 = 1] | 21
10 Standard stagnation temperature of liquid heating collectors ..........cccccciiiriiiiniiicnnniciennnes 22
10.1 7= 1T - 22
10.2 Measurement and extrapolation of standard stagnation temperature ..........ccccoviiiinrinnnenn. 22
10.3 Determining standard stagnation temperature using efficiency parameters ........................ 23
104 == U | = 23
1 Exposure and pre-eXposure test .........ccccciiiiriirirrrrrrnrnrsrsrsss s ssssssssssss s s s s s s s s eeeseen s 24
111 L0 T ¢ 1= o - 24
11.2 Apparatus and ProCeAUIE .........ccccccrcrrr s s s s s s s s s s s s s s s s s n s s s s s s nnnnnn 24
11.3 TeSt CONAILIONS ... s e e 24
1.4 L= 1] | 25



12

121
12.2
12.3
12.4

13

13.1
13.2
13.3
13.4

14

141
14.2
14.3
14.4

15

15.1
15.2
15.3
15.4

16

16.1
16.2
16.3
16.4

17

171
17.2
17.3
17.4
17.5
17.6

18

19

20
20.1
20.2

21

211
21.2
213
214
21.5
21.6
21.7
21.8

22

221
22.2
22.3
224

External thermal ShOCK test ..... ..o 25
L0 T ¢ 1= o - 25
Apparatus and ProCeAUIE .........cccccccrcrrrrrrrrrrrsrrrrs s rs s s ssss s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s sssssssssssssssnenanssnnnn 25
TeSt CONAILIONS ... s 26
L= 1] | 26
Internal thermal ShoCK test ..........oo i 26
L0 T 0 1= - 26
Apparatus and ProCeAUIE ... ————— 26
IS5 e 3 U 11T o - 27
=] U L= 27
Rain penetration test ... ———————— 27
L0 T ¢ 1= o - 27
Apparatus and ProCeAUIE .........ccccccccrrrrrrrirrrrsrrrrsrsssss s sss s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s e s s s s sssssssseseensnssnnnn 27
TeSt CONAILIONS ..o e e enn e e nn e e aan 28
LTS 1] | 30
Freeze resistance test ... e 30
L0 T 0 1= - 30
Apparatus and ProCeAUIE ... ————— 30
IS5 0 4 T [T 4 31
=] U L= 31
Mechanical load test with positive or negative pressure ...........ccoooimiiiiniicnneees 31
L0 T ¢ 1= )= S 31
Apparatus and ProCeAUIE .........cccccccrrrrrrrrrrrrrrsrrrs s s ssssssssssss s s s s s s s s s s s s s s s s s s s s s s ssssssssssssssssssssssesnsnsnsnnns 31
TesSt CONAILIONS ... s e e mn e aan 32
LTS 1] | 32
Impact resistance test ... ————————————— 32
L0 T 0 1= - 32
I3 o (o = [T - 33
g 0T 0T T 0 Lo - 1o 33
Method 1: Impact resistance test using ice balls ........cccccvvriiniici s 33
Method 2: Impact resistance test using steel balls ... 34
=T U = 34
Final inspection (related to Clauses 5 t0 17) ......cccciiiiiicccicceier e s e 35
Test report (related to Clauses 510 18) .......ccccciiriiiiicccicrrr e nmn e 35
Performance testing of fluid heating collectors .........ccccoeveiiiniicini 35
7= 1T o 35
Steady-state efficiency test using a solar irradiance simulator ...........ccccoiiiiiiiiiiiiccinnnees 36
Collector mounting and I0CatioN ..........cccciiriiiniinni e ———— 37
L= 5 =T T R 37
L0 o1 =T o2 o g i - 1 1 4T SR 37
L= T | - 38
Collector orientation OULdOOrS ... 38
Shading from direct solar irradiance ...........ccccccmiiiiiicccccrr e ——— 38
Diffuse and reflected solar irradianCe ... 39
Thermal irradi@nCe ... e s s ssmn e e s e s s e mme e e e e e e e smmnnnennnnas 39
Surrounding @ir SPEEM .......ooiiiiiiii e ————————————————————— 39
INSEUMENTALION ... e mn e e e e 40
Solar radiation MeasUuremMeNt ............oo e 40
Thermal radiation measurement ............oo i ——— 41
Temperature MeasuremMeNts ..........cooieiiieieimmmeeeceecrce s eennensmsssssmsssssssssssssnsssnsnsnsssssnssssnnnnnn 43
FIOW rate measurement ... s 45



22.5 Surrounding air speed MeasuremMeNt .........ccccciiiirrii e —————— 46

22.6 Elapsed time measurement ... e 47
22,7 Pressure MeasUr@mMeENt ... ssms s smn e e s s amn e e e nnnns 47
22.8 Humidity Mmeasurement ... e s 48
229 (0o [ 1= o2 oY e | e =3 1 (- SRR 48
22.10 {0201 ] [=Tex o] gt [T TTe o= o T T | 3 S SRR 48
23 Test installation ... ———————————————————— 48
231 Liquid heating Collectors ... - 48
23.2 Air heating ColleCtors ... —————————— 52
24 Performance test ProCedures ... s s 54
241 7= T - 54
24.2 Test iNStallation ... ————— 55
243 Preconditioning of the COlleCtor ... 55
244 TeSt CONAILIONS ... s 55
245 B IS5 A o (e = [T = S 57
24.6 L= T U] =T 1= o 58
247 IS5 A o1 4 Lo T SRR 60
24.8 Presentation of results ... ——————— 65
25 Computation of the collector parameters ...........cccciiiiiiiinii s ——— 65
251 Liquid heating ColleCtors ..o ———— 65
25.2 Steady-state air heating collectors .........cccccniiiiinnn e —————— 69
26 Determination of the effective thermal capacity and the time constant of a collector ......... 70
26.1 Measurement of the effective thermal capacity (separate measurement) ........cccccccccerrnnecen. 70
26.2 Measurement of the effective thermal capacity (quasi dynamic method) ..........cccccnrnnneeenn. 72
26.3 Calculation Method ... ———————————————— 72
26.4 Determination of collector time constant (optional) .........cccccmimiiiicccicmr e 73
27 Determination of incident angle modifier .........ccccoiiiiiiicc e ——————— 75
271 11 0T 1= 1 3 75
27.2 JLICEE3 o e = LT == 79
27.3 Calculation of collector incidence angle modifier .........cccccvviiniisni 80
28 Determination of the pressure drop across a collector (Liquid) (optional) ......cccccccccerrnnncen. 81
28.1 =Y 5 =T - | 81
28.2 Test iNStallation ... 81
28.3 Preconditioning of the COIECtOr ... sms e e annes 81
28.4 IS5 A o (e = [T - S 81
28.5 L= T U] =T 1= o 82
28.6 Pressure drop caused by fittings .........ccccciimiinii i ————— 82
28.7 BS54 T 11T o S 82
28.8 Calculation and presentation of results ............ccocciiiiiicc e —— 83
28.9 Pressure drop for air COlleCtOrs ... s 83
Annex A (normative) Test reports ... —————— 85
Annex B (informative) Mathematical models for liquid heating collectors ..........cccceeeeerrreccirrnccceennnns 110
Annex C (normative) Properties of Water ... s 114

Annex D (informative) General guidelines for the assessment of uncertainty in solar collector

efficiency testing ... ————————— 117
Annex E (informative) Measurement of the velocity weighted mean temperature ..........ccccccviiinnnnns 121
BibliOGrapRy ....coiceiiiiisiiiiis i 123



		2026-06-28T14:44:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




