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Foreword

The text of 1SO 9806:2013 has been prepared by Technical Committee ISO/TC 180 “Solar energy” of the
International Organization for Standardization (ISO) and has been taken over as EN ISO 9806:2013 by
Technical Committee CEN/TC 312 “Thermal solar systems and components” the secretariat of which is held
by ELOT.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2014, and conflicting national standards shall be withdrawn at the
latest by May 2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 12975-2:2006.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of ISO 9806:2013 has been approved by CEN as EN ISO 9806:2013 without any modification.



SIST EN ISO 9806:2014

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 980622014
https//standards.iteh.ai/catalog/standards/sist/c7556db3-4d7c-456a- 8ece-
al1df7399d102/sist-en-is0-9806-2014



INTERNATIONAL ISO
STANDARD 9806

First edition
2013-11-15

Solar energy — Solar thermal
collectors — Test methods

Energie solaire — Capteurs thermiques solaires — Méthodes d’essai

-_— Reference number
=) — 1SO 9806:2013(E)

©1S0 2013



IS0 9806:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved



IS0 9806:2013(E)

Contents Page
FFOT@WOTM ........oooccceeeeeee e85 8 8 555 vi
TIUETOQUICEION.....occc s vii
1
2
3
4
5
51 Test overview - SEqUENCE Of the tESTS ... 8
5.2 Particular aspects of collectors using external power sources and active or passive
measures for normal operation and self-protection ... 9
6 Internal pressure tests for fluid channels
6.1 Inorganic fluid channels. ...
6.2 Fluid channels made of organic materials (plastics or elastomers)
6.3 Apparatus and PrOCEAUIE. ...
6.4 RESUILS ... s a8
7 Leakage test (closed loop air heating collectors only)............... i, 11
7.1 ODJECTIVE ...
7.2 Apparatus-and procedure,,
7.3 Test conditions...-..n. L0
7.4 RESUILS ..o it B e oo o B fssvessssesssessssesssssssssssssssssssssses s
8 Rupture or collapse test (air heating collectors only)............ e 12
8.1 ODJECEIVE ..o G G 3 R b et
8.2 Apparatus.and Procedure..
8.3 Test conditions.........;.4 7260
8.4 Results and reporting................
9 High-temperature reSiStanCe TEST. ... 14
9.1 Objective
9.2 Apparatus and procedure..
9.3 Test conditions
9.4 RESUIES ...
10 Standard stagnation temperature of liquid heating collectors.............................
TO.1 GEIETAL oo
10.2 Measurement and extrapolation of standard stagnation temperature
10.3 Determining standard stagnation temperature using efficiency parameters.................... 17
T0.4  RESUIES oot
11 Exposure and pre-exposure test...
11.1  ObjectiVe ...
11.2  Apparatus and procedure..
T1.3  TESE COMAITIOMIS oo
TL4  RESULES e
12 External thermal ShOCK TEST................ e
12.1  Objective. ...
12.2  Apparatus and procedure..
12.3  Test conditions.........ccccocu....
T2.4  RESULES e
13 Internal thermal ShOCK tEST............o e 20
13.1  Objective
13.2  ApParatus and PrOCEAUTE. ... sssssss s 20
1303 TS COMAITIOTIS oo 21

© 1S0 2013 - All rights reserved iii



IS0 9806:2013(E)

14

15

16

17

18
19
20

21

22

23

24

13.4 Results

RAIN PENETTATION TS ...t
14T ODJECTIVE oo

14.2  Apparatus and procedure

T4.3  T@ST COMAITIOMIS 1ot
T4 RESULES ..o
Freeze resistance test..

151 ODJECHIVE .

15.2  Apparatus and procedure

15.3 TS COMAITIOMS oo
1504 RESUIES oo
Mechanical load test with positive or negative pressure

16.1  ODJECLIVES. oo

16.2 Apparatus and procedure

16.3  TEST COMAITIONS ..ot
T0.4  RESULES oo
IMPACE FESISTATICE TOST ...
17.1  Objective..............

17.2  Test procedure....

17.3 Impactlocation

17.4 Method 1: Impact resistance test using ice balls....

17.5 Method 2: Impact resistance test using steel balls.
17.6 Results... 32009 L A NEDA R L) B N NV esvrrsssessssssessssssens

Final inspection (related to ClausSes 5 T0117), 5. ..d b B £ erimresimeesiiresises s 29
Test report (related to ClausSes 5 10 18) ... 29
Performance testing of fluid heating Collectors 25002014 ..o 29
20.1 General......hitps//standards.itch.avcatalog/standards/sist/e7330db3:-4d 76430878668 v evrrevrrsrerrenrmsernsssenees 29
20.2  Steady-state efficiency test using‘a'solarirradian@esimulator ... 30

Collector mounting and location
211 General...e e
21.2  Collector frame

203 THIE ANELE e
21.4  Collector orientation OULAOOTS. ..o eeseseesesee oo
21.5 Shading from direct solar irradiance

21.6 Diffuse and reflected SOlar IrTaAdIANCE. ... 33
2 O N o U< s =1 1 @ = U L E= 1 s oLV 33
21.8  SUITOUNAING QIT SPEEA ...ooo oottt et 33
LT 00000 1= 4 L X ) 100
22.1 Solar radiation measurement

A N o T=) o s =1 = Lo D E= 0 (o) o U0 0 0Tz Ry 0 D <) 0 01) 0 oo
22.3  Temperature MEASUIEINIEIIES. .. ...t
22.4 Flow rate measurement..........

22.5 Surrounding air speed measurement

22.6 Elapsed time measurement.................

22.7 Pressure measurement
22.8 Humidity measurement...

22.9  COILECLOT GIOSS AIBA ..ooooieveiieeeeeiee ettt
22.10 ColleCtOr flUid CAPACILY ..o
TESTINMSTALLIATIOM ...
23.1 Liquid heating collectors

23.2 AT NEATINE COIECEOTS ..ot ettt et
Performance TSt PIOCEAUIES.................o oo
241 GEIETAL oo

© ISO 2013 - All rights reserved



IS0 9806:2013(E)

24.2  Testinstallation ...,

24.3  Preconditioning of the collector

244  Test cONAitiONS ..o

245 TEST PIOCEAUIE ..ot
ST 1V <= 130 <) 0 1<) 0 OO

24.7  Test period
24.8 Presentation of results

25 Computation of the collector PAramEters ... 59
25.1 Liquid heating collectors..........cccn
25.2  Steady-state air heating collectors

26 Determination of the effective thermal capacity and the time constant of a collector-........... 64
26.1 Measurement of the effective thermal capacity (separate measurement)
26.2 Measurement of the effective thermal capacity (quasi dynamic method)
26.3  Calculation method. ...,
26.4 Determination of collector time constant (optional)

27 Determination of incident angle modifier

27.1  Modelling ...t
272 TEST PIOCEAUIES ...cooo oottt
27.3  Calculation of collector incidence angle MOdifier. ...,

28 Determination of the pressure drop across a collector (Liquid) (optional)

281 GEINETAL....ooooooooooecec s

28.2 Testinstallation

28.3  Preconditioning of the/ollectoriy b bl b i S B W e

284 TEST PIOCEAUIE ..ot

28.5 Measurements....L SLANCALCS LILEN

28.6  Pressure drop caused by fittings ...

28.7  Test cONditionsS ...y ey aaoe e o

28.8 Calculation and presentation of results

28.9  Pressure drop for @ir, COIECTOES ... . i mi fobeerreseseseeeesseses et
AnNnex A (NOTMATIVE) TEST TEPIOTTES. ...t 79
Annex B (informative) Mathematical models for liquid heating collectors................ 104
Annex C (normative) Properties Of WATET ... 108
Annex D (informative) General guidelines for the assessment of uncertainty in solar collector

EIFICIEIICY TESTIIIE ... 111
Annex E (informative) Measurement of the velocity weighted mean temperature.............cccccce. 115
BIDIIOGIAPIIY ..o 117

© IS0 2013 - All rights reserved v



IS0 9806:2013(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9806 was prepared by Technical Committee ISO/TC 180, Solar energy, and by Technical Committee
CEN/TC 312, Thermal solar systems and components in collaboration.

This first edition cancels and replaces the first editions EN 12975-2:2006, ISO 9806-1:1994,
IS0 9806-2:1995, and I1SO 9806+3:1995; which havebeen technicallyrevised:

Vi © ISO 2013 - All rights reserved
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Introduction

This International Standard defines procedures for testing fluid heating solar collectors for performance,
reliability, durability and safety under well-defined and repeatable conditions. It contains performance
test methods for conducting tests outdoors under natural solar irradiance and natural and simulated
wind and for conducting tests indoors under simulated solar irradiance and wind. Outdoor tests can be
performed either steady-state or as all-day measurements, under changing weather conditions.

Collectors tested according to this International Standard represent a wide range of applications, e.g.
tracking concentrating collectors for thermal power generation and process heat, glazed flat plate
collectors and evacuated tube collectors for domestic water and space heating, unglazed collectors
for heating swimming pools or other low temperature applications. Air heating collectors have been
included in the scope of this International Standard. Similarly, collectors using external power sources
for normal operation and/or safety purposes (overheating protection, environmental hazards, etc.) are
also considered.

© 1S0 2013 - All rights reserved vii
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Solar energy — Solar thermal collectors — Test methods

1 Scope

This International Standard specifies test methods for assessing the durability, reliability and safety for
fluid heating collectors.

This International Standard also includes test methods for the thermal performance characterization
of fluid heating collectors, namely steady-state and quasi-dynamic thermal performance of glazed and
unglazed liquid heating solar collectors and steady-state thermal performance of glazed and unglazed
air heating solar collectors (open to ambient as well as closed loop).

This International Standard is also applicable to hybrid collectors generating heat and electric power.
Howeveritdoesnotcoverelectrical safety or other specific propertiesrelated to electric power generation.

This International Standard is also applicable to collectors using external power sources for normal
operation and/or safety purposes.

This International Standard is not applicable to those collectors in which the thermal storage unit is an
integral part of the collector to such an extent that the collection process cannot be separated from the
storage process for the purpose of making measurements of these two processes.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest'edition of the referenced document (including any amendments) applies.

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

IS0 9060, Solar energy — Specification and classification of instruments for measuring hemispherical solar
and direct solar radiation

[SO 9488, Solar energy — Vocabulary

ASTM E330-02, Standard Test method for Structural performance of Exterior Windows, Doors, Skylights
and Curtain Walls by Uniform Static Air Pressure Difference

EN 779, Particulate air filters for general ventilation - Determination of the filtration performance

EN 13142, Ventilation for buildings - Components/products for residential ventilation - Required and
optional performance characteristics

EN 13779, Ventilation for non-residential buildings - Performance requirements for ventilation and room-
conditioning systems

VDI 4670, Thermodynamic properties of humid air and combustion gases

3 Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 9488 and the following apply.

© ISO 2013 - All rights reserved 1
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