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Project Proposal Summary

Aim of the project

The aim of the project is to open the European market for producers and
dealers of solar thermal products by implementing the new EN standards and
establishing a certification mark (KEYMARK) for solar thermal products. This
“SOLAR KEYMARK?” shall ensure compliance with the upcoming European
standards for solar thermal products: EN12975, EN12976 and ENV 12977. To
the consumers the Keymark act as a common EU quality certificate for solar
thermal systems and components. The Keymark shall replace all the different
national/regional “certifications” existing now.

Expected results

The direct results of the project will be:

e International co-operation about implementing the EN tests for solar
thermal products. A large group of the main national European solar test
institutes will be accredited to perform the tests according to the EN
standards

e The SOLAR KEYMARK. This certification mark referring to conformity
with the EN standards will be used as a quality label for solar thermal
products

e A solar thermal product will need one test only according to the EN
standards — this test will be valid for whole Europe

And the most important indirect results

e Open market for solar thermal products
Increased sale

Lower price

Improved quality

Enhanced user confidence

Dissemination potential

The European Solar Industry Federation, representing approx. 300 European
solar industries, together with 10 leading national solar test institutes propose
this Solar Keymark project. They commit themselves to use their major
influence to make the Solar Keymark valid through out all of Europe, replacing
all the different national/regional “certifications” existing now. So do the
associated partners: Active Solar Thermal Group, representing directly 18
European solar thermal industries and the test institute Testzentrum
Saarbriicken.

Financial details Euro
Total project cost 600,500
Eligible cost (for European Commission support) 600,500
Support requested from the EC 300,000
Support requested from or granted by any other public body (please specify) 0
Expected income (participation fees, sales,etc ...) 0
Financial contribution of the proposer(s) 300,500
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Introduction

This is the October 2002 interim report on the ALTENER project: “Solar Keymark - Network
co-operation about implementing the EN Standards and establishing the CEN/CENELEC
Keymark for Solar Thermal Products, Co-ordinator: European Solar Industry Federation
(ESIF), Project manager: Danish Technological Institute, Proposal no: AL/2000/144, Part of
the Cluster 2: Solar Thermal Technology Promotion, Conftract no: 4,1030/00-002/2000".
The report describes the work done in the project so far corresponding to approximately
85% of proposed work.

All the work done in the project is described and documented at the yww.solarkeymark.org|
web site, so visiting this web site is actually a very good alternative to reading on here!

Specific project info is found at: ptip://www.solarkeymark.org/altenersolarkeymark.aspj

The work is organised in 3 work packages, and the status of these is given below. In the
end of this document general remarks on the project are given.

Work Package 1: Network of test institutes

The network of solar thermal test institutes is established and well functioning. The project
has really become a platform for European test institutes to meet and exchange
experience.

WP1.a Biggest priority has been given to collectors. The implementation of the collectors
test methods of the European standards is already finished at all institutes and 8 out of 11
institutes are already accredited.

WP1.b Second priority has been given factory made systems. The implementation of test
methods is already finished at almost all labs (only two missing) and the first two labs are
already accredited.

WP1.c Third priority has been given custom built systems. The test methods for these
products are given in preliminary standards (ENV’s) and according to the general Keymark
scheme rules it is not possible to Keymark products for which only ENV’s exists. So the
focus for this group is to work with standards, improving them to the stage where they can
obtain the EN status.

WP1.d The common database for computer models and measured test sequences is
established, and almost fully developed Appendix WP1.1: Databases — Final Draft.

Regarding commenting the standards a very effective step has been taken to have very
close co-operation with the CEN TC/312 Working Groups. At the last Solar Keymark
meeting in October 2002 in Rome, meetings also within the CEN WG’s were held, and
comments from the Solar Keymark were directly transferred, discussed and incorporated
The most important comments to the standards are produced and handed over to the CEN
WG’s: Appendix WP1.2: Comments to the standards.

WP1 milestones reached

v 1/4,2001: Network established

v' 8/6, 2001: Kick off meeting, 1. meeting report included in: Appendix G1: Interim Report
October 2001

v' 29-30/10 2001: 2. meeting, 2. meeting report: Appendix G2: Minutes of 2. Meeting

v’ 27-28/5 2002: 3. meeting, 3. meeting report: Appendix G3: Minutes of 3. meeting

v' 29/10, 2002; Almost all labs ready to test according to EN12975-2
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29/10, 2002; 8 out of 11 labs accredited for testing according to EN12975-2

29/10, 2002; 6 out of 8 labs ready to test according to EN12976-2

29/10, 2002; 5 out of 7 labs accredited for testing according to EN12976-2

29/10, 2002; 2 out of 6 labs ready to test according to ENV12977-2

29/10, 2002; 1 out of 6 labs accredited to test according to ENV12977-2

29/10, 2002: Databases for models and test sequences established 15/3, Appendix
WP1.1: Databases — Final Draft.

AN N NN NN

WP1 Milestones missing

a All Keymark applicable test methods implemented at all labs
a Alllabs accredited for Keymark applicable test methods

Q Final version of databases

a Last meeting with report

WP1 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report
October 2001 and Appendix G2: Minutes of 2. meeting.

v" A set of recommendations for revision of EN/ENV 1297x: Second draft with the most
important recommendations (already handed over to the CEN/TC312 Working groups):
Appendix WP1.2: Comments to the standards.

v' Databases for models and test sequences: First version: Appendix WWP1.1: Databases
— Final Draft.

v Interim Report, October 2001: Appendix G1: Interim Report October 2001

v" Interim Report, March 2002: Appendix G4: Interim Report March 2002

v" Project Interim Report, October 2002: This report

WP1 deliverables to come
Q Last meeting report
Q Final version of databases

Work Package 2: CEN/CENELEC European Mark
Scheme

The process of working out the CEN/CENELEC European Mark Scheme for Solar Thermal
Products (The Specific CEN Keymark Scheme Rules for Solar Thermal Products) is
working out very well. The CEN Certtification Board (CCB) has accepted the development
of a Solar Keymark certification scheme and the creation of a CEN Solar Keymark Work
Group. And despite some confusion in the beginning of the project - due to essential
changes in the general certification regulations at CEN level - the drafting process is now
on track, and a - hopefully - final draft will be presented to the CEN Certification Board
(CCB) in December 2002. Earlier drafts has already passed the CCB and has been
approved for further elaboration. The CCB may approve the draft presented in December,
but to be on the safe side we calculate with a final approval in March 2003.

Two meetings with the CEN Management Centre (CMC) have been held and the project
proposal has been presented and approved at a CCB meeting.

It has been discussed how to assure the sustainability of the Solar Keymark certification
after the end of this project — this is reported in the WP3 part below.

WP2 milestones reached
v 11/9, 2001: Project proposal for a CEN/CENELEC European Mark Scheme for Solar
Thermal Products delivered and presented at the CCB meeting in Brussels.
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v 11/9, 2001: Project proposal for a CEN/CENELEC European Mark Scheme for Solar
Thermal Products approved by CCB

Phase one completed

v’ 12/9, 2001: Official CEN Solar Keymark Work Group established (Jan Erik Nielsen,
DTI, project manager of the Altener Solar Keymark project; Andreas Constantinides,
representing the European Solar Industry Federation (ESIF); Teun Bokhoven,
representing the industry association the Active Solar Thermal Group (ASTIG)

v' 5/3, 2002: First draft of the Specific CEN Keymark Scheme Rules for Solar Thermal
Products approved by CCB for further elaboration

v 19/9, 2002: Second draft of the Specific CEN Keymark Scheme Rules for Solar
Thermal Products commented very specifically by CCB for further elaboration

WP2 Milestones missing
a Final preparation (being done now)
a Final approval (December 2002 or March 2003)

WP2 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report
October 2001 and Appendix G2: Minutes of 2. meeting.

v" Project proposal for a CEN/CENELEC European Mark Scheme: Appendix WP2.1:

Proposal for a CEN/CENELEC European Mark Scheme for Solar Thermal Products

Approved project proposal for a CEN/CENELEC European Mark Scheme

Draft Mark Scheme rules prepared (and approved for further elaboration by CCB ):

Appendix WP2.2: Specific CEN Keymark Scheme Rules for Solar Thermal Products

(version 5.06).

v
v

WP2 deliverables to come
a Approved CEN/CENELEC European Mark Scheme for Solar Thermal Products

Work Package 3: Dissemination of project results
and marketing the “Solar Keymark” label

Designing the label: The minimum requirements for the contents of information are actually
already given in the standards EN12975-1 and EN12976-1 for collectors and systems
respectively. Discussion is going on right now if a kind of classification/characterisation
should be added. First draft of collector and system Keymark label is given in Appendix
WP3.1: Guidelines for labels. It has been decided to leave some freedom to the
manufacturers and certification bodies in the actual final design of their labels (as long as
they fulfil the requirements in the standards) — the drafts made acts as guidelines.

Focus in the Solar Keymark promotion campaign was in the beginning directed to the
manufacturers and authorities. The national industry associations are informing their
members about the new European standards and recommending the use of the Keymark.
See list of arrangements already held in Appendix WP3.2: List of National Actions.

The national authorities and standards committees are “attacked” by the participating
national test institutes, all of them having actually very big influence on the respective
national authorities. The goal is to make the national certification schemes equal to the
Keymark scheme. Some success has been achieved already, but there is still work to be
done. See list of deviating national requirements in Appendix WWP3.3: National Deviations.

Co-operation with the Altener Soltherm initiative has started and agreement obtained that
promotion of the Solar Keymark will be included in the campaigns done here. This means
that the Solar Keymark will reach the public, as the campaigns done within the Soltherm
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initiative will recommend the users and installers to choose Keymarked solar products. As
soon as the Solar Keymark is established it will be included at
pttp://www.mysolar.com/soltherm/tools_guidelines.asp|

At the 4. meeting a Workshop was organised by Solar Keymark project, inviting certification
bodies to discuss the Solar Keymark. 5-6 certification bodies (AENOR, AFNOR, ON, SP,
CERTIF, DIN-CERTCO) are already very interested and one (DIN-CERTCO) has already
decided to apply for empowerment when the Solar Keymark scheme is established. It was
decided to continue the efforts to have the certification bodies involved in the project, and a
similar workshop will be repeated at the final meeting in March 2003 to promote the Solar
Keymark to the certification bodies. At a national level the participants are in close contact
with their national certification bodies and inform them about the status and possibilities of
the Solar Keymark.

Also the Solar Keymark has been promoted more generally at international conferences,
see list of papers given in Appendix WP3.4: List of International Papers.

Although it was not foreseen in the project proposal a web site has been published:
Wwww.solarkeymark.org| It has shown up that this web site is a very effective promotional
tool. Campaign material - PowerPoint presentations and promotional brochures - are
placed at the web site for the participants to use in their promotional efforts and for general
use of the visitors of the web site. More over the web site is organised in a way so different
target groups can go directly to their own entrance — having here an introduction to the
Solar Keymark idea and all the good reasons why they should use/require it.

It is very important to establish a sustainable structure/organisation for the administration of
the Solar Keymark to secure its survival in after this project has finished. The project
manager has discussed this issue with the industrial associations and they have agreed to
establish a secretariat very close linked to the industrial organisations and financed by
licence fees from manufacturers. In Appendix WP3.5: Proposal for future administration of
the Solar Keymark this draft proposal is outlined in more detail. It should be noted that this
proposal is only a draft — a more detailed business plan is right now being worked out to be
approved by the new united industry federation ESTIF in January/February 2003. The web
site already established in this project will be very helpful in the future for running the Solar
Keymark scheme.

A questionnaire has been given through the web page to the European industry to have an
indication of interest in the Solar Keymark. The result is so far a “waiting list” of 75 products
to be licensed. 90% of the answer were positive. A detailed analysis of the answers is still
to be done, but a first estimate of the final number of licenses is in the interval of 150-300
licenses.

WP3 milestones reached

v" Updated project information twice a year: Appendix G1: Interim Report October 2001,
Appendix G?: Interim Report March 2001 and this report. Web site published:
Wwww.solarkeymark.org|

v" 4 international papers given: Appendix \WP3.4: List of International Papers.

v Campaign material ready for download: yww.solarkeymark.org|

WP3 Milestones missing

a Replacement of national certificates with the Solar Keymark: Due to changes (out of
our hands) at CEN level, a Keymark has to be used in conjunction with a national
certificate (fulfilling the Keymark requirements). However the participants are all using
their influence to make the national certification schemes as close to the Keymark as
possible. In Appendix WP3.3: National Deviations an investigation of the national
deviations are presented.

a Last hand on campaign material
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WP3 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report

October 2001 and Appendix G2: Minutes of 2. Meeting and Appendix G3: Minutes of 3.

meeting.

Web site: www.solarkeymark.org|

Solar Keymark label design: Guidelines given in Appendix WP3.1: Guidelines for

labels.

v Newsletters and meeting reports from ESIF to members. Newsletters and meeting
reports from ASTIG to members (obtainable from ESIF and ASTIG).

v 4 international presentations/papers papers given: Appendix \WP3.4: List of

International Papers

Draft campaign material for download from: www.solarkeymark.org/campaign.asp|

International actions: Co-operation with the Altener Soltherm project and the Altener

Sun in Action Il project

v" Open Workshop held 24/10 2002, including representatives from certification bodies.

v" National actions: See list in Appendix \WP3.2: List of National Actions

v" Appendix WP3.5: Draft proposal for future administration of the Solar Keymark

AN

AN

WP3 deliverables to come

a One or two more international papers
a More national actions

a Final Campaign material

General remarks

The project suffered in the beginning from an unclear situation of the general CEN
Keymark rules. But things were quickly cleared up due to a very positive attitude and fruitful
help from CEN Central Management Centre (CEN/CMC) - and the project was very quickly
on track again.

Four meetings has been held so far, and the last meeting in is planned in March 2003 in
connection with the TC312 meeting and again the CEN WG meetings. Originally only three
meetings were planned, but five meetings will actually be held - this is one of the
indications of the participants’ enthusiasm — more work is actually put in the project than
originally planned on the participants’ own bill. Another sign is that new participants are
joining: Spain and Belgium (observer) on their own bill. It is the policy of the project
participants to keep the project results open and available for all interested parties, and
welcome everybody to join the Solar Keymark “club”. Lately also certification bodies have
shown serious interest — and they are of course also more than welcome to participate.

The participating European test labs really gain from the Network of Test Institutes
established in this project — it gives them the chance to exchange experience and
viewpoints also on matters not included in project. And the meetings also act as an
important forum for test labs meeting the industry on a European level.

The important things missing now are:

o Approval of the specific rules at the CCB (CEN Certification Board): It was decided at
the last Solar Keymark meeting in Rome to initiate a meeting between CEN/CMC and
representatives from the industry to solve the last problems before the next CCB
meeting in December. The scheme rules are in principle ready for use, but a very few
and very specific principal matters have to be resolved.

e More involvement of the certification bodies to get commitment from them to do Solar
Keymark certification: It has been decided to focus on informing the certifiers about
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their possibilities with the Solar Keymark and to try to get commitment from as many as
possible to do the Solar Keymark certification. This will be done on an intensive
national level by the individual participants and in the end of the project a promotional
meeting/workshop at European level especially for certifiers are been planned.

e A plan for a sustainable administration of the Solar Keymar scheme after the project
ends is needed in order to secure the future life of the Solar Keymark: It has been
decided to make a detailed business plan for this to be presented to, and discussed
within the industry association in December this year, and to be approved in the
beginning of 2003 by industry association. A draft for this administration has already
been developed, but this draft has to be revised to be more specific and to reduce the
costs.
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Attachments:

Appendix G1: Interim Report October 2001 (incl. minutes of 1. meeting)
Appendix G2: Minutes of 2. Meeting

Appendix G3: Minutes of 3. Meeting

Appendix G4: Interim Report March 2002

0O00ODo

Appendix WP1.1: Databases — Final Draft
Appendix WP1.2: Comments to the standards — delivered to CEN TC312 WG’s
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a Appendix WP2.1: Proposal for a CEN/CENELEC European Mark Scheme for
Solar Thermal Products

a Appendix WP2.2: Specific CEN Keymark Scheme Rules for Solar Thermal
Products (version 5.06)

Appendix WP3.1: Guidelines for labels

Appendix WP3.2: List of National Actions

Appendix WP3.3: National Deviations

Appendix WP3.4: List of International Papers

Appendix WP3.5: Draft proposal for future administration of the Solar Keymark
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Project Proposal Summary

Aim of the project

The aim of the project is to open the European market for producers and
dealers of solar thermal products by implementing the new EN standards and
establishing a certification mark (KEYMARK) for solar thermal products. This
“SOLAR KEYMARK?” shall ensure compliance with the upcoming European
standards for solar thermal products: EN12975, EN12976 and ENV 12977. To
the consumers the Keymark act as a common EU quality certificate for solar
thermal systems and components. The Keymark shall replace all the different
national/regional “certifications” existing now.

Expected results

The direct results of the project will be:

e International co-operation about implementing the EN tests for solar
thermal products. A large group of the main national European solar test
institutes will be accredited to perform the tests according to the EN
standards

e The SOLAR KEYMARK. This certification mark referring to conformity
with the EN standards will be used as a quality label for solar thermal
products

e A solar thermal product will need one test only according to the EN
standards — this test will be valid for whole Europe

And the most important indirect results

e Open market for solar thermal products
Increased sale

Lower price

Improved quality

Enhanced user confidence

Dissemination potential

The European Solar Industry Federation, representing approx. 300 European
solar industries, together with 10 leading national solar test institutes propose
this Solar Keymark project. They commit themselves to use their major
influence to make the Solar Keymark valid through out all of Europe, replacing
all the different national/regional “certifications” existing now. So do the
associated partners: Active Solar Thermal Group, representing directly 18
European solar thermal industries and the test institute Testzentrum
Saarbriicken.

Financial details Euro
Total project cost 600,500
Eligible cost (for European Commission support) 600,500
Support requested from the EC 300,000
Support requested from or granted by any other public body (please specify) 0
Expected income (participation fees, sales,etc ...) 0
Financial contribution of the proposer(s) 300,500
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Kick off meeting

The first project meeting was held in Brussels 8/6, 2001. Main outcome of the meeting (and

the follow up) was:

o General information about the CEN/CENELEC Keymark was presented

o Project management. Task leaders for WP2 and 3 were pointed out. Task leader ship
of WP2 was organised as a co-operation between Andreas Constantinides from ESIF,
Teun Bokhoven from Astig and Jan Erik Nielsen, DTI. Task leader ship of WP 3 was
given to Jan Erik Nielsen, DTl and it was stressed that very closed co-operation
between this WP and the Sun in Action Il project (included in the same project cluster)
must be done.

o WP1 Network of test institutes. Status and time schedule was established for subtasks
a, b and c - see Annex 1

o WP2. Mark Scheme development. Work plan was discussed and after the meeting it
was reported — see Annex 2

o \WHP3. Dissemination. A list of already presented papers was given — see Annex 3 and
so was an outline of a homepage. After this meeting Jan Erik Nielsen participated in
the Sun in Action Il meeting and it was decided that he together with Gerhard Stryi-
Hipp from Deutcher Fachverband Solarenergie should create a proposal for co-
ordinated homepages for the two projects — see Annex 4. So far ESIF did not decide
on the proposal. The address [www.solarkeymark.com| has been reserved for the
project.

Proposal to CEN for creation of a “Solar Keymark”

After the meeting Jan Erik Nielsen officially on behalf of the European industry and this
project proposed to CEN to establish a Solar Keymark — see Annex 4. After some
communication with Gaston Michaud and Pierre Croon from CEN (it showed up that the
Keymark and the way to establish it has changed a lot since the proposal of this project) a
meeting was arranged between CEN and Jan Erik Nielsen.

Meeting with CEN

Jan Erik Nielsen had August 17" a meeting in Brussels with CEN represented by Gaston
Michaud (associated partner in the project and Pierre Croon. Major changes in the
Keymark structure has been made since the proposal of this project:

e The Keymark is now to be used in conjunction with the marks of existing national
certification systems demonstrating conformity with European standards.

o The procedure how to establish a new Keymark has changed significantly — to a less
formal a less time consuming procedure — Annex 5 gives a short report from the
meeting and a revised description of the Keymark. The creation of a (by CEN
approved) official Scheme Development Group is no longer a requirement (but in most
cases a working group is necessary)

At this meeting Jan Erik Nielsen was invited to participate in the CEN — CCB (Central

Certification Board) meeting next month to present the proposal for a Solar Keymark. At

this very same meeting the changes in the Keymark procedures was to be approved.
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Participation in CEN — CCB meeting

Jan Erik Nielsen presented at this meeting September 11™ the wish from the solar thermal
industry to have the possibility to Keymark their products. The proposal for a Solar
Keymark was approved and it was decided to create a working group on this item. First
task of the Solar Keymark Working Group was to define the scope of their work (the scope
of such a Keymark Working Group is no longer predefined after the changes in
procedures).

WP2 meets CEN

Already next day the co-ordinators of WP2: Teun Bokhoven, Astig, Andreas
Constantinides, ESIF and Jan Erik Nielsen met with Gaston Michaud and Pierre Croon
from CEN to put together the scope of the working group, the result is seen in Annex 6.
The general idea of this scope was to take over the general requirements of the Keymark
and add on as few as possible things special for the solar thermal case. This was
forwarded to the CCB members, and one response came up from AFNOR — see Annex 7 —
a request to minimise the specific requirements.

Specific requirements

In the mean time a very first outline of specific requirements for solar thermal products was
produced by Jan Erik Nielsen. It was made by taking the requirements from another
product and then simply make a very rough “translation” to solar thermal products — just to
get an idea of the format/content and to have a basis to work on — see Annex 8. Major
changes must be expected.

Milestones reached

WP1

¢ Kick off meeting held in June 2001. Meeting report - see Annex 1.
e Second meeting planned to October 2001

Comments: Following time schedule (maybe a bit ahead)

WP2

Project proposal for a Keymark Scheme delivered — See Annex 4

Project proposal for a Keymark Scheme approved - Phase one completed
Working group created (WP2 participants)

Very first and rough draft of specific rules prepared — see Annex 8

Inquiry not necessary (due to new Keymark procedures) — se Annex 5
Comments: Following time schedule (maybe a bit ahead)

WP3

o Updated project information twice a year — this document
e Papers —see Annex 3

Comments: Following time schedule (maybe a bit ahead)
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Annex 1. Status for WP1
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Keymark — kick off meeting
Notes concerning EN12975 Solar Collectors

Brussels 2000-06-08, Renewable Energy House, Rue Du Trone 26

All 11 laboratories are planning to be accredited for the EN12975 standard before
the end of 2002 and 5 already in 2001.

However, some of the laboratories will exclude some parts of the Standard. To
able to label with the solar Keymark all tests stated in En12975-1 (Page 5) must be
fulfilled. This might mean that some laboratories will not be able to label the solar
Keymark on some collectors because they can only offer part of the tests. The other
part must be made at another laboratory.

Some laboratories will be accredited for both the steady state test and the quasi-
dynamic test while some will only use one of them. Some will do the indoor and
some the outdoor steady state test.

To clarify which tests each laboratory will do and which laboratories that will be
accredited to labeling solar collectors with the Keymark it was decided that AAW,
by email, will collect this information.

There were not so many comments or lessons learned from using the standards yet
since most of the laboratories just have started the implementation. However, some
problems and suggestions there addressed for the network of test institutes to
cooperate in, within the project, i.e.

Rain test problems

Round Robin on thermal performance

Methods for calculating measurement uncertainty

Evaluation tool for the QDT-test

Etc.
To deal with this cooperation-need it was decided that AAW will by email collect
information on which particular interest each laboratory has, and if there are more
problems with the standard that should be addressed. With the collected information
AAW will prepare a discussion meeting between the representative from the
laboratories, in connection with the next Solar Keymark meeting in November.
AAW will also consider if different work groups can be created to work more
concentrated on specific subjects that are of interest of the participants.

It was also discussed on how “chat”-information of the standards can be
distributed between the laboratories between the meetings. Since it is quiet
few participants in the network a web-page would not be needed, and the
information distribution could be solved with e-mailing coordinated by
AAW.

All laboratories seem to have a working quality assurance system, and
nobody expected any problems with the actual accreditation procedure, that
needed to be addressed in the network.

AAW will on the coming network meeting collect experiences with the
standards and if needed write operational procedures for help of difficult
testing. If the problem will not be solved AAW will write a recommendation
for revision of the standard.
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NOTES taken by Asa Wahlstrém

Laboratory Date of Date of SS | QDT
implementation accreditation
Arsenal (Austria) 2001-12-31 2002-03-01 X X
CSTB (France) 2001-12-31 2002-06-01
Demokritos (Greece) 2001-06-30 2001-09-01 X
DTI (Denmark) 2001-12-31 2001-12-31 X
ENEA (Italy) 2001-12-31 2002-03-30
INETI (Portugal) 2002-03-31 2002-09-01 X
ITW (Germany) 2001-12-31 2002-03-01 X X
IZES (Germany) 2001-05-01 2001-09-01 X
SP (Sweden) 2001-12-31 2001-12-31 X X
SPF (Switzerland)
TNO (The Netherlands) 2001-12-31 2001-12-31
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Keymark — Kick-Off Meeting

Notes concerning EN 12976 Factory Made Systems

Brussels 2000-06-08, Renewable Energy House, Rue Du Trone 26, 8" of
June, 2001

7 laboratories are planning to implement (parts of the) EN 12976 standards before the end
of 2002 and accreditation in the course of 2001 to 2003 (see table underneath).

5 laboratories will implement the full packet of 12976 system tests, 2 laboratories will only
implement energy performance test.

Only a few comments and lessons learned from using the standards were given at this kick-
off meeting, as most of the laboratories have just started the implementation. However,
some problems and suggestions were addressed:

Some wrong references and other editorial issues

Implementation of SMT “Bridging Gap” results

Round Robin for some test types

Conformity procedure for slightly changed products (¢.g. extrapolation of th.
performance)

Development of standard “virtual” system for test quality check (DST or CSTG)
Methods for calculating measurement uncertainty

Etc.

These items will be discussed in more detail at the next meeting in November, more
detailed experience with standards will be listed. Amelie Veenstra will collect more
experiences/plans with implementations and comments to the standards just before next
meeting,.
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Status and comments implementation EN 12976-2 “factory made systems”

Tests to be implemented:
Deadline for Deadline for | A. Quality tests
Laboratory | implementation | accreditation | B. Th. performance Comments
Demokritos A All Reference to non
(Greece) 2002-05-30 2002-09-02 |B. CSTG valid standards
(CSTG accr. ready)
A. All
ENEA (Italy) 2001-09-30 2001-12-30 | B.?
A. None
CSTB (France) 2001-12-30 2002-06-30 | B. DST
A. All
B. DST and CSTG
gfrg al) 2002-03-31 2002-09-30
& (DST and CSTG acc.
ready)
A. None
ITW (Germany) 2002-12-30 2003-12-30 | B. DST
A. All
IZES (Germany) 2002-12-30 2002-12-30 | B. ?
A All - Results
B. DST bridging gap
TNO - Conformity
(Netherlands) 2001-12-30 2001-12-30 (DST acc. ready) of slightly
changed
products
Jan Erik Nielsen Page 10 30-01-03

D:\temp\jen\b\02.doc




Solar Keymark Project Interim Report October 2002

Appendix G1: Interim Report October 2001 - Including minutes of 1. meeting

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

Keymark — Kick-Off Meeting
Notes concerning ENV12977 Custom Built Systems

Brussels 2000-06-08, Renewable Energy House, Rue Du Trone 26, 8" of
June, 2001

7 laboratories are planning to implement (some) of the ENV12977 standards before the end
of 2002. 6 are planning to have accreditation for (some) of the ENV12977 standards before
the end of 2002

Some of the laboratories will exclude some parts of the standards. To be able to label
custom built systems with the Solar Keymark all requirements and tests stated in
ENV12977-1 must be fulfilled. Some labs may only wish to label the components (store
and controller).

JEN is by email collecting information from the participants to clarify which of the storage
test procedures each laboratory will do.

Only a few comments and lessons learned from using the standards were given at this kick-
offf meeting, as most of the laboratories have just started the implementation. However,
some problems and suggestions were addressed:

Problem of two store test procedures

Time consuming store test procedures

Round Robin on thermal performance of stores

Methods for calculating measurement uncertainty

Etc.

These items will be discussed in more detail at the next meeting in November.

All participating laboratories seem to have a working quality assurance system, and nobody
expected any problems with the actual accreditation procedure, that needed to be addressed
in the network.

JEN will collect more experiences with and comments to the standards just before next
meeting,.

NOTES taken by Jan Erik Nielsen

Enclosed:
e Page 2: Tables for participating labs in ENV 12977-2&3
e Page 3: Comments — so far — on the standards
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Comments so far to the standardsENV 12977-2: System Test

Deadline for Deadline for
Laboratory implementation | accreditation Comments
Arsenal (Austria) 2002-12-01 2002-12-31
Demokritos (Greece) 2002-05-30 2002-09-02
DTI (Denmark) 2001-12-31 2001-12-31 | OnY "t‘;;‘t‘fonem
ENEA (Italy) 2001-12-31 2002-03-30
ITW (Germany) 2001-12-31 2002-03-30
IZES (Germany) ? ?
SP (Sweden) 2002-12-31 2002-12-31

ENV 12977-3: Storage Performance Test

Test 6.3.1 | Test 6.3.2 Test 7
Deadline for Deadline for Analytical | Par. ident. | In system
Laboratory |implementation | accreditation | Comments test
Arsenal
(Austria) 2002-12-01 2002-12-31
Demokritos | 455 95.30 | 2002-09-02
(Greece)
UA
D1l 2001-1231 | 2001-12-31 | determination ]y
(Denmark) time
consuming
ENEA (Italy) 2001-12-31 2002-03-30
good
experience X
W 2001-12-31 2002-03-31 with (only heat loss X X
(Germany) parameter rate and
identification |  capacity)
method
IZES 0
(Germany) )
Testing and
SP (Sweden) 2002-12-31 2002-12-31 | evaluation is X
time
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consuming

Laboratory Comments to ENV 12977-3: Storage Performance

Arsenal (Austria)

Demokritos (Greece)

p10: 0,05 ->0,1 K

pl4:0,02->0,05 K

p22: Other UA-method / fewer T-points
Maybe only one heat loss coefficient necessary

DTI (Denmark)

ENEA (Italy)

- good experience with parameter identification method
ITW (Germany) - no experience with determination of the heat transfer capacity rate of
immersed heat exchangers according to 6.3.1.1.3 and. 6.3.1.2.6 resp.

IZES (Germany)

SP (Sweden)
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Annex 2. WP2. Mark Scheme Development
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Solar Keymark - WP2: Workplan
Jan Erik Nielsen, DTI/'SECD, Thursday, 05 July 2001

WP 2.1. Project proposal for a CEN/CENELEC European Mark Scheme

First step in establishing the Solar Keymark is to propose to CEN a project for an European

Mark Scheme for solar thermal products. It is very important to initiate this proposal as soon as

possible to get the acceptance from CEN to go on with the project in due time to meet the

deadline of the Altener project of 31/3 2003. That’s why DTI/SECD immediately after the kick-

off meeting established contact with:

e  Gaston Michaud (CEN Central Secretariat, Director Corporate and Legal Affairs) and

e Pierre Croon (past General Director of the Belgian Institute for Standardisation (IBN) and
also the past Chairman of the Belgian Board for accreditation for certification bodies for
products - for the time being appointed to give advice to CEN in certification matters)

and in co-operation with these highly qualified persons, DTI/SECD has already worked out a

project proposal. It turned out that a very simple application was sufficient: See Annex 1.

This proposal will be treated at the next meeting of the CEN Certification Board 11" of

September.

Further on DTI/SECD has been invited to a meeting in Brussels with Mr. Michaud and Mr.

Croon in August for a detailed discussion the further procedures in details.

The role of the participants at this stage is to prepare their national members of CEN to express

their interest in the Solar Keymark to insure that CCB will accept the proposal. DTI/SECD will

remind and if necessary help the participants in this matter.

WP 2.2. Scheme Development Group

When the proposal is accepted a Scheme Development Group (SDG) of experts is created by the
CEN Certification Board (CCB) - also the CCB appoint the convenor and agrees on the
allocation of a secretariat for the group. Based on the decisions made at the “Keymark Kick-off
Meeting” the participants in the Altener Solar Keymark project will propose to CCB an
industrial representative to be appointed as convenor and DTI/SECD to be allocated as a
secretary to the group while the project is running. As experts in the group the participants
specified in the Altener Solar Keymark will be proposed.

WP 2.3. Mark Scheme Rules

The Mark Scheme Rules will be based on the general CEN rules: “CEN/CENELEC: Internal
Regulations — Part 4: Certification™.

The role of the DTI/SECD as a secretary is to draft the scheme rules, incorporate comments from
the SDG and together with the CEN contact persons to insure that the specific solar scheme rules
follow the requirements already given in the general CEN rules - DTI/SECD will act as the link
between the project and CCB. DTI/SECD will also arrange meetings and give out frequently
information about the progress to the participants. (Also DTI/SECD as a part of the WP3 will
establish the Solar Keymark Web Site).

The responsibility of the convenor is to represent and guarantee the interests of the industry by
following the drafting process very closely and giving inputs to it based on the view points of the
industrial associations.
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The role of the participants is to give inputs and comments to the drafted scheme rules taking
into consideration their experience with already existing national certification schemes. When
the final version of the solar mark scheme rules are sent out for formal vote, they should again
give their national CEN member bodies good reason for accepting the rules. DTI/SECD will
remind and if necessary help the participants in this matter.

WP 2 — revised organisation and sub-budgets

WP2 is reorganised a bit compared to the original project description in order to be compatible to
the requested CEN structure (see Annex 2) and to follow the decision made at the kick-off
meeting. The task leader responsibilities will be dealt with as follows:

Task leader - Co-ordination of task -> Steering Committee and SDG convenor
Representatives of the two solar industry associations (Astig and EBHE has expressed their
interest) forms a “Steering Committee” and acts together as co-ordinator of the WP2. One has to
be the formal convenor of the “Scheme Development Group” (SDG), but they should have very
close co-operation and must come to agreement in all essential matters. Revised budget for co-
ordination of task WP2: 10 kEuro (increased from 5kEuro in project description).

Task leader — Drafting Mark Scheme -> Intermediate SDG Secretary

DTI/SECD acts as the secretary of the “steering committee” and the “Scheme Development
Group“. Revised budget for drafting the mark scheme: 20 kEuro (decreased from 25kEuro in
project description).
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Annex 3. International papers given on Solar

Keymark

Already presented:

e “The Solar Keymark”, Eurosun, Copenhagen, Denmark, June 2000

e “Status of the Solar Keymark”, Northsun, Leiden, The Netherlands, May 2001

e “Solar Keymark — The new European Scheme for quality labelling of solar thermal
products”, OPET — Colloquium: “Fostering quality of matirials and installations in the
marketplace”, Brussels, Belgium, March, 2001

Accepted for presentation:

¢ “Implementing the EN Standards and Establishing the CEN/CENELEC Keymark for
Solar Thermal Products”, Workshop on Innovation and Quality in Solar Thermal
Applications”, INETI, Lisbon, Portugal, November 2001

e “CEN Certification of Solar Thermal Products: The Solar Keymark”, ISES Solar World
Conference, Adelaide, Australia, November 2001
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Annex 4. WEB SITE
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ESIF Web Sites - A sub-project proposal

Jan Erik Nielsen (JEN), DTI, jan.crik nielsen@teknologisk.dk
Gerhard Stryi-Hipp (GSH), DES, btryi-hipp@dfs.solarfirmen.dd

1. Background

At the ESIF mid-year meeting in Brussels 9™ of June, it was decided to work out a proposal for the
ESIF homepages:

e  General ESIF Web Site

e  Sunin Action IT Web Site

e  Solar Keymark Web Site

It was decided to finance the work at all Web Sites from the two projects: Solar Keymark and Sun in
Action II. From the Keymark project the budget has to be taken out of the “WP3: Dissemination ...”
budget for “label design and campaign”, which is 15 kEuro and from the Sun in Action II project it
must be taken out of the “Phase 4: Dissemination ...” budget of 50 kEuro (included in this is also
creation of a CD-Rom, but it was decided to focus on the Web Site work).

Further more it was decided to include updating of the ESIF and the Sun in Action Web Site in the
budgets for future ESIF projects.

2. Integrated General ESIF Web Site / Sun in Action Il Web Site

For the general ESIF Web Site it is proposed to utilise work already done and use the structure
developed for the DFS Web Site: www.dfs.solarfirmen.de|— please join the link and have a look.
The layout of the Web Site will be adjusted to match the “ESIF Design Manual “ i.e. the normal
layout of ESIF presentations.

It is seen at the DFS-Site, that many (German and even some European) elements of “Sun in Action

IT” are actually already integrated in this Site and it works very well navigating around here. That’s

why we propose an integration of the General Site and the Sun in Action Site: To “get two flies in

one punch” we propose in principle to create

e A Sunin Action Web Site

e Add on general information about ESIF

e Name it: “The ESIF Web Site” and giving it the subtitle: “Sun in Action” (the naming is a
preliminary proposal, to be discussed during the project).

3. Solar Keymark Web Site

From the integrated General ESIF Web Site / Sun in Action Web Site there will be one (or more)
links to the Keymark Web Site, which will be established at its own address. The structure of this
Site will as far as possible follow the structure presented in “Guidance to the Keymark Internet
Presentation” made by the Keymark Scheme Development Group 5 (SDGS). This paper is enclosed
in an appendix to this proposal and was briefly presented at the Keymark Kick Off meeting in
Brussels 8" of June. The layout of the first version will be in a very neutral “Keymark Layout” using
the outline given in “Guidance to the Keymark Internet Presentation”. During the project it will be
discussed if the Site should have an ESIF-like look - and if so, then to which extend.
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4. Work Plan and Budget

Budget in kEuro Time Schedule
ESIF/ SiAE'I Site DTI DFS Start End
Adjusting DFS-Site structure to
include all Sun in Action elements 0 3
fitted for home page presentation
Prototype 1 2
Filling in information from the SiA 10 0 September 2001 March 2002
project
Revisions 1 1
Final version 2
Sub total 14 8
Keymark Site
Adjusting SDGS5 Keymark Site 5 0
structure to fit solar products
Prototype 5 0
Filling in- information from the 5 0 September 2001 |  March 2003
Keymark project
Revisions 2 0
Final version 4 0
Sub total 21 0
Total 35 8

The total budget will be 43 kEuro (2/3) out of the maximum 65 kEuro mentioned in the
“Background”. Suggestion for distribution of the 43 kEuro between the two projects is:
Solar Keymark (2/3 of 15): 10 kEuro
Sun in Action II (2/3 of): 33 kEuro

The time schedule is set by the Solar Keymark and SiA projects.

! Sun in Action
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Annex 5. Short report from CEN meeting and revised

short Keymark description
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Notes from the Solar Keymark meeting at CEN, Brussels, 17/8 —

01
Jan Erik Nielsen, Danish Technological Institute, 21/8 -01

Participants:

= Pierre Croon (PC), CEN consultant

= Gaston Michaud (GM), Director — Corporate and legal affairs, CEN

= Jan Erik Nielsen (JEN), Altener Solar Keymark project manager, Danish Technological
Institute

Decisions taken:

o JEN makes notes of the meeting

o GM/PC revise the Annex 5 in the Solar Keymark project description

o JEN will be invited for the CCB meeting 11" of September

o |t will be suggested to CCB at this meeting to accept/support a working group on the
Solar Keymark

o A meeting should be arranged at CEN in Brussels after the CCB meeting between PC,
GM, JEN and the Altener Solar Keymark task 2 steering committee: Werner Koldehoff
(ASTIG) and Andreas Constantinides (EBHE) both representing the solar industry. At
this meeting a very first and rough outline of the Solar Keymark Mark Scheme rules
should be generated. It was proposed to take over the general rules from B.1 and B.2
in [1] (maybe with minor modifications) and concentrate the efforts on the specific
rules. It was discussed maybe to put some guidelines/requirements on installations,
installers and maintenance in the specific rules.

o After this meeting the drafting of the Mark Scheme rules will run. PC/GM kindly offered
to assist commenting the drafts along the way.

Notes from the discussions:

The CEN/CENELEC European Mark System (The Keymark System) is right now being

fundamentally revised. Discussions is still going, but e.g. the following important changes

are foreseen:

e The Keymark is to be licensed for use in conjunction with the marks of existing national
certification systems demonstrating conformity with EN’s. This means that if a national
certification scheme fulfils the requirements in the Keymark scheme rules then it will be
possible to add a Keymark to the national mark. So now it's the other way around:
Instead of replacing the national certification schemes with a common European one, it
is now a matter of building up / adjusting national certification schemes to meet the
requirements in the Keymark System.

e The way how to establish a Keymark System will change in the direction of a less time
consuming procedure. .... (a short description is given in the revised Annex 5 [2]in the
Solar Keymark project description).

The final version of [1] describing the new Keymark System is expected ready October,
2001.

[1] CEN/CENELEC INTERNAL REGULATIONS. Part 4: Certification, *The CEN/CENELEC
European Mark System’, Second draft revision, July 2001.

[2] Annex 5 “The Keymark” to be revised by Michaud/Croon
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THE KEYMARK - short description
(revised 10/9 —01 by Pierre Croon, based on the annex 5 of Solar Keymark project proposal)

What is a Keymark:

The Keymark or the CEN/CENELEC European Mark is a third-party certification
mark, demonstrating to users and consumers compliance of products with the
requirements of the relevant CEN/CENELEC Standard(s).

The process of granting to a manufacturer the license to use a Keymark is given in the
matching CEN/CENELEC Mark Scheme

How to establish a Keymark:

Preconditions for establishing the Keymark are existing EN standards for the products
and granting a national mark on the basis of national standards transposing those EN
standards

The desire for products to carry the Keymark should come from the market or
representative groupings from the market

To establish a Keymark a CEN/CENELEC European Mark Scheme is needed. In this
Mark Scheme the rules for granting the license to a manufacturer to use the mark are
given

CEN has approved the CEN Keymark Scheme Rules. If justified, a project for
complimentary rules could be proposed to the CCB by a group of experts or the
certification bodies granting the national marks to which the Keymark will be
associated

The CEN Central Secretariat carry out through the CEN national members, an inquiry
to evaluate the support from interested parties for the development of the
CEN/CENELEC European Mark Scheme

The CEN Certification Board reviews the results of the inquiry and decide on the
eventual proposal for complimentary rules to the CEN Keymark Scheme Rules

If needed, the CCB can recognise the creation of a Scheme Development Group of
experts, as well as the functioning of an Implementation Group under terms to be
accepted by the CCB

Copies of the European Mark Scheme rules are circulated by the CEN Central
Secretariat to the CEN members and made available to any interested party.

Some of the basic European Mark Scheme rules:

The Keymark is given additional to a national mark

Type testing is performed by a third-party testing laboratory

Manufacturer shall apply a quality system of at least the level of the EN-ISO 9002
standard (maybe with a transitional period of maximum 3 years)

Periodic surveillance

Bodies engaged in certification, testing and inspection shall fulfil the requirements of
the relevant EN 45000 / 17000 series standard and shall be accredited for the scope of
their activity
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Annex 6. Proposal for scope of Keymark Working

Group

Dear CCB colleagues

At the last CCB meeting on the 11th SEPTEMBER the CCB after having heard
Mr NIELSEN agreed on the creation of a Working body on Solar thermal
products .

Mr CROON AND myself met after the CCB meeting some representatives of the
solar thermal products industry and we worked out tha proposal for the scope
of the agreed body as follow;

TITLE :KEYMARK WG 'Solar thermal products and Systems

SCOPE/ The CCB authorises the creation of the Keymark WG 'solar thermal
products and systems' to elaborate specific assessment specifications :
-definition of the new prototypes
-surveillance procedures
-evaluation of the necessity of intercomparaison of tests labs
-recommendations for future management and costs of the process
-quality assurance aspects :factory process
-check of manual instructions
-classification and specifications on the label

The WG will consist of the participants in the working package 2 of the 'EU
solar Keymark project '.The CCB secretariat will be kept informed of the WG
activities;

The solar industry is meeting next week (5th OCTOBER) and they would like
to know whether CCB can accept the proposed scope for the KEYMARK WG.

Could you please let me know before the 3rd OCTOBER (I will be out of office
from that date till the 5th due to the CEN/AG meeting) if you can agree on
the proposal .

Without comments from you | will consider that you approve the proposed
scope .Should you have remarks | will send them to Mr NIELSEN

Sorry for the delay given but | am just made aware of the date of the
industry group which is supporting the project.

Gaston Michaud - Director
Corporate & Legal Department

CEN - European Committee for Standardization
Rue de Stassart 36, B-1050 Brussels
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Tel.: +32 2 550 0825
Fax: +32 2 550 0916
E-mail: gaston.michaud@cenorm.be web: www.cenorm.be

Annex 7. AFNOR reaction on Proposal for scope of Keymark Working Group

Mail from Gaston Michaud:

Dear Mr Nielsen,

Further to my e-mail dated 2001-09-27 to the CCB Members, | got a reaction
on the proposed scope of the Keymark WG on Solar Thermal products and
systems.

The creation of such a WG is not put in questions but the reaction received
tend to limit the role of that body to the exam of the ENs, so to propose
complementary requirements if the ENs are not complete and to the
organisation of intercomparicon tests.

Could you propose the above to the Industry Group meeting this week and let
me know it reaction.

Best regards,

Gaston Michaud - Director
Corporate & Legal Department

CEN - European Committee for Standardization
Rue de Stassart 36, B-1050 Brussels

Tel.: +32 2 550 0825
Fax: +32 2 550 0916
E-mail: gaston.michaud@cenorm.be

Original mail from AFNOR:

Bonjour,
Voici la réponse d'AFNOR CERTIFICATION faite en accord avec Jacques BESLIN.

Il nous semble que la mission du futur WG va trop loin par rapport aux
nouvelles régles de la KEYMARK.

Son rble doit étre limité a un examen des normes afin de pouvoir proposer
des compléments si elles présentent des lacunes et a la décision de
procéder a des essais inter comparatifs.

Cordialement.

Catherine VINCENSINI

AFNOR CERTIFICATION

Responsable Coordination

Nouvelles coordonnées a partir du 28mai 2001 :
tél: 01 41 62 85 40

fax: 01 49 17 90 43

mail: catherine.vincensini@afnor.fr
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Annex 8. Specific requirements
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DRAFT

Rules and Requirements
of the

CEN KEYMARK Scheme
for

Solar Thermal Products

according to :

= EN 12975-1: Thermal solar systems and components - Solar collectors - Part 1:
Requirements

= EN 12975-2: Thermal solar systems and components - Solar collectors - Part 2: Test
Methods

= EN 12976-1: Thermal solar systems and components - Factory made systems - Part 1:
Requirements

= EN 12976-2: Thermal solar systems and components - Factory made systems - Part 2:
Test Methods

Part 2. Special Rules for Solar Thermal Products
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2  Special Rules for Solar Thermal Products

2.1 Introduction

Part 2 consists of the special requirements for solar thermal products and how they are to
be tested. It refers to solar thermal products being subject to the relevant EN product
standards.

2.2 Scope of application

Part 2 contains the requirements for conformity assurance as well as the procedures for
initial testing, surveillance, marking, complaints etc.

2.3 Application

The application shall be submitted on a special form (part 1: annex S) being obtainable at a
member of CEN or an accredited certifier.

The applicant shall provide the certifier with the following information for each product line:
a) product documentation according to EN 12975 respectively EN 12976,
depending on the type of the solar thermal product;
b) documentation on that part of the quality system as per EN ISO 9002 or equal
referring to the product line and the characteristics of the solar thermal product;
c) the quality plan assessing the conformity of the solar thermal product with the
requirements of standards EN 12975-1 respectively EN 12976-1;

An application form (part 1: chapter 2.19) shall be filled in and duly signed for each type of
solar thermal product. The product information given shall be according to standards EN
12975 respectively EN 12976.

2.4 Requirements for conformity compliance

2.4.1 Quality system

The quality system to be applied by the applicant according to chapter 1.6.1, part 1
,General Rules" covers the requirements for the specific processes resulting from
standards EN 12975 and EN 12976, split up as follows:
a) Initial type testing (requirements for the appliances) and requirements for the
production site (see chapter 2.5);
b) Process control and inspection of the production;
c) Process control and inspection in designing the solar thermal product (complete
systems only —i.e. products related to EN 12976);
d) Process control and inspection in installation the solar thermal product (complete
systems only —i.e. products related to EN 12976);

The specific requirements for the different types of solar thermal products are included in
the quality plan (see chapters 2.4.2 and 2.10: annex to chapter 2.4.2).
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2.4.2 Quality plan

The quality plan to be applied by the applicant or licence holder as per chapter 1.6.2, part |
refers to the product line of the respective solar thermal product and includes the minimum
requirements defined in the annex (chapter 2.1 0) for the following sectors:

= type tests
= production
= design

= installation

On the basis of these minimum requirements the applicant develops his product-specific
quality plan.

2.4.3 Records

The records document the results of the application of the quality plan for solar thermal
products (as per 2.4.2). The results of the inspections and tests according to the quality
plan are to be recorded in its last version as proof of implementation. The preservation

period for these records corresponds to the utilisation period of the device. The licence

holder may choose the means of recording (on paper, data processing etc.).

2.5 Initial test procedure

2.5.1 Inspection of the appliance and its application

2.5.1.1 Inspection of the appliance: type testing

When conducting a type test of solar thermal products for product certification the
authorised testing body shall ascertain that the product to be certified is in conformity with
the requirements of standards EN 12975 respectively EN 12976.

2.5.1.2 Type and quantity of samples

The applicant shall submit with his application to the certifier or the authorised inspection
body a declaration of commitment stating that the solar thermal products subject to testing
correspond to the current or future production.

For the type tests the certifier or the authorised testing body shall receive one solar thermal
product of each type.

(documents see chapter 2.3)

2.5.2 Initial inspection

2.5.2.1 Initial inspection

The initial inspection includes the checking of the quality plan and the quality system
applied by the applicant. In this connection the respective state of art of the product is to be
considered.
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2.5.2.2 Recording of initial inspection

The report of the initial inspection should include the, following:
a) details of the performance of the initial inspection:
- applicant
- product line - inspectors
- scope of inspection - date of inspection
b) details of the result of the initial inspection - overall evaluation

- assessed deviations
- stipulated corrective measures within a set time

2.6 Surveillance procedures

The surveillance system of this programme contains the following elements:

2.6.1 Control inspection

The control inspection verifies by spot checks the conformity with the criteria mentioned in
chapter 2.5.2. The surveillance audits according to EN ISO 9002 shall be recognised as
inspection report.

The intervals of these control inspections should not be longer than 2 years,

If an applicant has more than one manufacturing site, the surveillance of the quality plan
shall be conducted in all plants by the same inspection body.

The certifier may demand to repeat inspections in case of justified doubts concerning the
conformity of solar thermal product bearing the Keymark.

Should the quality plan or its application not comply with the requirements, the measures
according to chapter 2.9.2 or 2.9.3 enter into force.

2.6.2 Control test of product

A control test of the type of appliance shall be effected at least every 2 years after its
certification or after the last control test.

Should a licence holder produce the same type of appliance at several locations, the test
shall be made using samples manufactured at the different factories,

The control test includes the conformity test with the initially tested samples of the type
test, especially considering the criteria in the annex under Il. (chapter 2.1 0),

In case of nonconformity with a requirement, the measures according to chapter 2.9.2 or
2.9.3 enter into force.

2.7 Qualifications to perform tests and inspections
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2.7.1. Requirements on measuring methods

The measuring equipment of the test and inspection bodies shall comply with the minimum
requirements given in EN 12975-2 and EN 12976-2 respectively. Additional equipment may
be required if measuring methods prove it necessary.

2.7.2. Requirements on the personnel

The control of solar thermal products according to this programme does not only require
competent, experienced and reliable personnel but the test authority must be a guarantee
for neutral and objective testing. The testing authority, its management and personnel shall
not be under commercial, financial or other pressures, which might influence the results of
the testing process.

2.7.2.1 Proof of competence of the personnel in charge

The necessary competence is generally proved by:

e auniversity degree or graduation at a college of technology as
physicist/engineer or in a relevant field as well as

e by appropriate knowledge in the respective field and of the products as well as
data processing.-This includes knowledge about:
- solar thermal products
- water installations
- heating installations
- relevant applicable standards and technical specifications (e.g. EN 12975,
EN 12976).

e The required knowledge can in principle be proven by a respective

professional experience of at least three years.

2.8 Marking

2.8.1 Attaching the mark

The European Mark CEN/CENELEC (the Keymark) shall be used in accordance with
annex A.

The Mark shall in principle be put on the product itself. If placing on the product is not
possible or practical, the Mark shall be put on the product's package, the label attached to
it, the instructions for use or accompanying commercial documentation.

The certifier shall consider the proposals of the applicant as to the placing of the
CEN/CENELEC European Mark (the Keymark).

2.8.2 ldentification
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The European Mark CEN/CENELC includes an identification code referring to the
Organisation empowered to implement the CEN/CENELEC European Mark Scheme for
solar thermal products according to EN 12975 respectively EN 12976.

A list of certifiers and their respective identification codes are included in annex D (part 1).

2.9 Procedure in case of complaints

Complaints about certified products may be lodged with the licence holder, any certifier or
the CEN (national CEN members, respectively the CEN Central Secretariat). If a complaint
is received by CEN it is sent to the relevant certifier.

The licence holder of certified solar thermal products shall:

o keep arecord of all complaints and upon request make them available to the
certifier;

o take appropriate actions in case of complaints concerning the respective type
of product, respectively its application infringing the compliance with the
requirements for certification and

e document the actions taken.

2.9.1 Corrective actions

If the results of the surveillance show non-compliance with the rules of this Scheme, the
certifier shall require the licence holder to take corrective actions within a defined period -
which will not normally exceed three months. Additional surveillance may be carried out at
the expense of the licence holder.

2.9.2 Suspension of the right of use

Certifiers may suspend the right of use of the European Mark CEN/CENELEC in the
following cases:

a) the solar thermal products are no longer in conformity with the respective
European standards. However, this non-conformity does not require total
withdrawal,

b) the licence holder does no longer fulfil the clauses of the contract through which
he has been granted the right of use of the European Mark CEN/CENELEC,

c) if corrective measures have not been taken as referred to in chapter 2.9.1, d) if
safety, health, or environmental factors are involved,

d) upon request of the licence holder, for example, if the production of the solar
thermal products concerned is temporarily halted. The conditions of the
suspension are then agreed between the licence holder and the certifier.

The suspension is notified by the certifier to the-licence holder, together with the following
information:

a) the period of suspension,

b) the justification,

c) the practicalities of implementing the suspension, in particular with respect to the
solar thermal products already on the market with the Mark (e.g. product recall,
advising the purchasers etc.),

Jan Erik Nielsen Page 32 30-01-03
D:\temp\jen\b\02.doc



Solar Keymark Project Interim Report October 2002

Appendix G1: Interim Report October 2001 - Including minutes of 1. meeting

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

d) conditions to be fulfilled by the licence holder for the lifting of the suspension.
These may include a successful inspection at the initiative of the certifier at the
end of the suspension period.

The lifting of the suspension is notified to the licence holder by the certifier. At the same
time, the certifier notifies all other certifiers and the CEN Central Secretariat.

2.9.3 Withdrawal/Cancellation of the right of use

The cancellation of the right of use may be initiated by the certifier, either when measures
described in chapter 2.9.1 and 2.9.2 had no effect or in serious cases. The other
participating certifiers and the CEN Central Secretariat are notified of the cancellation. The
licence holder may appeal against the decision of the certifier according to CEN Internal
Regulations clause 5.7 section 2.

2.9.4 Marketing of products with the Mark in case of suspension or
cancellation

In the case of suspension or cancellation of the right of use as described in chapter 2.9.2
and 2.9.3, the certifier may, depending on the non-conformity, require the licence holder to
remove the European Mark CEN/CENELEC from the affected products in the plant and on
the market.

In the case of a cancellation and where the certifier has authorised the clearance of
products bearing the European Mark CEN/CENELEC, this authorisation will be limited to a
fixed period. In these cases, the certifier reserves the right to exercise the controls over the
clearance option.

Jan Erik Nielsen Page 33 30-01-03
D:\temp\jen\b\02.doc



Solar Keymark Project Interim Report October 2002

Appendix G1: Interim Report October 2001 - Including minutes of 1. meeting

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

Annex 9. List of participants in kick off meeting

Participants, Solar Keymark Kick Off Meeting, June 2001, Brussels

Name Company Phone no. e-mail
1 Jan Erik Nielsen DTI +45 7220 2463 |[an.erik.nielsen@teknologisk.dK
2 Stephan Fischer ITW +49 711 685 3231 |[fischer@itw.uni-stuttgart.de
3 Harald Driieck ITW +49 711 685 3553 drueeck@itw.uni-stuttgart.del
4 | Amelie Veenstra TNO +31 15 269 5243 ||A.veenstra@bouw.tno.n
5 Maria Joao Carvalho INETI +35 1217127193 |[mjoao.carvalho@ineti.pt
6 Andre Kristof Solar.be 1 +32 93855842 |info@hlozoen.com
7 Teun Bokhoven ASTIG +31 78 625 0900 t.p.bokhoven@econosto.com|
8 Emanuel Brender ASTIG/Batec +45 5627 5050 |f[admin@batec.d
9 Arnando De Doninici ECOSOL +39 9 553 0832 |lardedo@ecosol.it|
10 | Sergio D’Alessandris Assolterm +39 8 3373 07050 |lassolterm@assolterm.it|
11 | Kostas Voropuolos Demokritos +30 1 650 3817 ||sollab@mail.demokritos.gr
12 | Emmanouil Mathioulakis | Demokritos +30 1 650 3817 ||sollab@mail.demokritos.qgr
13 | Carol Buscarlet CSTB +33 493956714 |buscarlet@cstb.fr
14 | Andreas Constantinides | ESIF +30 1 924 7250 kikeron@ath.forthnet.gr|
15 | Hubert Fechner Arsenal +43 150550/6299 | ffechner.h@arsenaloaco.at
16 | Danjana Theis IZES/TZESB +49 681 5891-831 theis@htw—saarland.del
17 | Klaus Kimmerle IZES/TZESB +49 681 9762-840 |kimmerle@izes.de|
18 | Chris Nikitakis ESIF +30 1 4944154 |lesif@otenet.gr
19 | Rainer Berkmann ESIF +49 831 575 0081 |lesifhead@aol.com|
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Annex 10. List of project participants

List of participants in AL 2000/144: Solar Keymark

Contact persons

Institution

Phone

Email

Chris Nikitakis
Rainer Berkman

ESIF — European
Solar Industry

+30 1 494 4154
+49 831 575 0081

esifadm@otenet.ar|

Esithead@aol.com|
Ki <er01@a w.forlhnet.q'

Andreas Constantinides Federation +30 1 924 7250

2 | Jan Erik Nielsen DTI- DK +45 7220 2463 | jan.erik.nielsen@teknologisk. dk|

3 | Vassilis Belessiotis Demokritos - GR +30 1 650 3817 | fgollab@mail. demokritos.ar|
Emmanouil Mathioulakis
Kostas Voropuolos

4 | Amelie Veenstra TNO - NL +31 15269 52 43 E.veenstra@bouw.tno.nll

5 | Aasa Wahlstroem SP-8 +46 33 165589 | jasa.wahlstrom@sp.se|

6 | Hubert Fechner Arsenal - A +43 1 50550-6299 | fechner.h@arsenal.ac.at

7 | Fernando Suraci ENEA - | +39 6 3048 3340 | ffernando.suraci@casaccia.enea.it
Giacobbe Braccio +39 0835 974387 | praccio@trisaia,enea.it

8 | Harald Drueck ITW-D +49 711 685 3536 | drueck@itw. uni-stuttgart.de|
Stephan Fischer +49 711 685 3231 | [ischer@itw.uni-stuttgart.de

9 | Maria J. Carvalho INETI - P +351 21 712 7193 | Imjoao.carvalho@mai .ineti. pt|

10 | Carol Buscarlet CSTB-F +33 04 9395 6714 | buscarlet@cstb.fr

11 | Christian Muller-Schéll SPF - CH +41 552224825 | em s@solarenerqv.chl

12 | Teun P. Bokhoven Astig — A Solar Thermal +31 78 625 0900 | f.p.bokhoven@econosto.com|
Werner Kolderhoff Industry Group +49-6123-1785 | koldehoff. werner@t-online.de

13 | Danjana Theis IZES/TZESB-D + 49 681 5891 831

Klaus Kimmerle

+ 49 681 9762 840

heis@htw-saarland.de
kimmerle@izes.de
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Minutes of and follow up on the Second Solar Keymark
meeting, Athens, October 30-31, 2001

Participants
Page 6 Annex A: List of participants.

Material given out for the meeting:

« Draft interim/status project report

e CEN /CENELEC Internal Regulations — Part 4: Certification, ‘The CEN/CENELEC
European Mark System’

Start of meeting /JEN

« Welcome

e Presentation of participants

e Minutes of the last meeting (see interim report)

WP1.A. Collectors /AAW
Page 7 Annex B: Detailed notes from Aasa Wahlstroem/SP
Page 15 Annex C: Comments in formatted sheet + reference to empty format sheet from
Christian Mdller-Scholl/SPF — let's try to use this document for
future comments
Page 16 Annex D: A proposal for a new EA interlaboratory comparison (Christian Mdller-
Schéll/SPF) + comments from Peter Kovacs/SP + reaction from Jan
Erik Nielsen/DTI to EA
Page 18 Annex E: Uncertainty Analyses in Solar Collector Measurements, Christian
Maller-Scholl/SPF  (reference to separate attached PDF-file)
Page 19 Annex F: Rain penetration test (detection of ingress of water 5.7.2.2.):
e Humidity measurements, Christian Mdller-Scholl/SPF
» Comments and suggestions concerning the rain penetration test
defined in 5.7 of EN 12975-2, Kostas Voropoulos / NCSR
"Demokritos"
« Comments and suggestions concerning the pass criteria of the
rain penetration test defined in 5.3.7 of EN 12975-1, Kostas
Voropoulos / NCSR "Demokritos"

WP1.B. Factory made systems /AV
Page 21 Annex G: Detailed notes from Amelie Veenstra

WP1.C. Custom built systems /JEN
Page 29 Annex H: Notes concerning ENV12977 Custom Built Systems from Jan Erik
Nielsen

WP1.D. Databases/models/test sequences /HD
Page 31 Annex |: Interim report on WP1.D from Harald Driick

WP2. Mark Scheme /JEN

* Report on the status for the Solar Keymark Mark Scheme Proposal (see Solar
Keymark interim report)

* Animportant change in the basic European Mark Scheme rules: The Keymark is now
given additional to a national mark

« ENV not allowed as a basis of a Keymark

» Position paper from EBHE: Focus on free trade, and no additional national/regional
requirements (see Annex J, page 35)
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e Teun Bokhoven: Certification bodies should accept test reports from any accredited lab
—include procedure for manufacturers to go directly to test lab and then to certification
body. Sampling of initial test sample should be specified. No double inspection of
manufacturers — check of ISO 9000 reports should be enough.

» Agreement on proposal to TC312 to open up all EN’s for revision. Follow up: As you
have probably seen in the report from the Athens TC312 meeting, the participants in
the Keymark project were very active, and they managed to open up all the EN(V)'’s for
revision. Also new convenors of the TC312/WG'’s were appointed; now all of them are
participating in the Keymark project. The convenors are now: WG1 (collectors):
Emmanouil Mathioulakis (Demokritos), WG2 (factory made systems) Amelie Veenstra
(TNO), WG3 (custom built systems) Jan Erik Nielsen (DTI). Except from WG1 the
convenors are now the same persons as the corresponding subtask leaders in our
project, which should make work more effective — and I'm sure Aasa and Emmanouil
will co-operate very closely (please make contact with each other and discuss).

* Annex A and D in EN12975-1 and Annex A in EN 12976-1 should be the basis of the
specific requirements

» Discussion about accreditation of test labs because of the statements in B.2.3.2 in
CEN /CENELEC Internal Regulations — Part 4: Certification, ‘The CEN/CENELEC
European Mark System’: All laboratories or inspection bodies owned or employed by a
Certification Body shall be accredited respectively against EN ISO/IEC 17025 (EN
45001) or EN 45004 for the category of products and related test methods covered by
the European Standards concerned. In specific cases the Certification Body may
evaluate laboratories as an alternative to accreditation. It is seen, that it is not clear
whether a test lab actually should be accredited or not. Follow up: After the meeting
discussion on mail has been continued, and far most of the participants wants the
accreditation as a must. In Annex K, page 36 CEN has given it's opinion on this matter:
The Solar Keymark group has first to see which method it the best one for the testing in
the solar energy domain. We remember that a few years ago TNO raised the question
of the high costs of accreditation for laboratory, being perhaps not in proportion with
the income of the limited number of tests which can be performed. Accreditation in the
long run seems however to be the solution, preferred by most of the people, especially
in matters where trade barriers are playing a role, what is the case.

» Discussion about B.2.3.3 in the same reference stating that: The Certification Body, its
laboratories and inspection bodies shall not receive financial subsidy to support their
certification, testing or inspection activities, in order to avoid unfair competition. In
Annex K, page 36 the view of CEN is presented: If difficulties persist and if needed, a
contact should be taken with EA to see what can be done in the specific sector of solar
energy, wherein research is an important element and should not be taken in account
to evaluate the compliance with the requirement of an independent finance without

subsidy. This was done by JEN, but no answer so far.

Action plan:

» Revision of scope — discussion/agreement with CEN.

«  Definition of “new products” (when to re-test) — already in EN12975 — EN129767
» Surveillance procedures - what to do how often: Agreement on 5-10 years

* Inter comparison tests: Should not be included in the scheme rules

e Future administration (homepage)

* QA of factory processes: ISO 9000

* Manual — (requirement for this already in — maybe format should be made?)

» Classification and specifications on the label: Still to be discussed

» Next draft of specific requirements: 23/11, -01? (has changed to February 2002)
»  Final draft spring 2002

*  Approved summer/autumn 2002

Next meeting

Jan Erik Nielsen Page 2 30-01-2003
CAWINDOW S S\Skrivebord\031.doc



Solar Keymark Project Interim Report October 2002

Appendix G2: Minutes of 2. meeting

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

Next meeting will most kindly be hosted by Hubert Fechner at Arsenal Research in Vienna
(http://www.arsenal.ac.at/) May 27-28.

Concluding remarks
The Keymark project is well on track.

AGENDA

Date & time:  Tuesday 30" of October, 15:00 — 19:00 + Wednesday 31" of October, 9:00
- 16:00
Location: Hotel Stanley, 1 Odysseos Str., Karaiskaki square, Athens, Greece

Tuesday 30" of October

15:00 Start of meeting /JEN
*  Welcome

e Presentation of participants

* Minutes of the last meeting

15:30 WP2. Mark Scheme /JEN

* Report on the status for the Solar Keymark Mark Scheme Proposal

« Discussion on how to proceed with the Mark Scheme Development -> Conclusion and
action plan

17:00 Coffee break

17:15 WP3. Dissemination /JEN
» Proposal for homepage -> Decision
e Other actions -> List of proposed actions

17:30 WP1.A. Collectors /AAW

e Implementation of test procedures

* How far is everybody? -> Update of time schedule

» Lessons learned -> List of lessons learned

e Comments on the standards (please give comments to subtask leader before the
meeting and bring with you the EN12975-1&2)

» Detailed discussion -> First list of recommendations for improving the EN12975

* Inter-comparison of test results?

19:00 End of first day
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Wednesday 31°' of October

09:00 WP1.B. Factory made systems /AV

* Implementation of test procedures

* How far is everybody? -> Update of time schedule

* Lessons learned -> List of lessons learned

e Comments on the standards (please give comments to subtask leader before the
meeting and bring with you the EN12976-1&2)

» Detailed discussion -> First list of recommendations for improving the EN12976

e Inter-comparison of test results?

10:30 Coffee break

10:45 WP1.C. Custom built systems /JEN

e Implementation of test procedures

* How far is everybody? -> Update of time schedule

» Lessons learned -> List of lessons learned

e Comments on the standards (please give comments to subtask leader before the
meeting and bring with you the EN12977-1,2&3)

» Detailed discussion -> First list of recommendations for improving the EN12976

* Inter-comparison of test results?

12:15 Lunch

13:15 WP1.D. Databases/models/test sequences /HD
e  Status of the work
e Work plan discussion -> detailed work plan

14:15 General matters
e  Status report

e Economy

« Contracts

14:45 Next meeting

15:00 Miscellaneous

15:30 Concluding remarks

16:00 Meeting ends

Initials:

JEN : Jan Erik Nielsen, DTI
AAW: Aase Wabhlstroem, SP
AV: Amelie Veenstra, TNO
HD: Harald Drueck, ITW
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Material to be sent out before the meeting:

1. Draft interim/status project report including:
* Notes/minutes from 1.meeting
« Proposal for a CEN European Mark Scheme for Solar Thermal Products
* Notes from meeting with CEN 17/8, -01
* Revised Annex 5 ‘The Keymark’
» Proposed scope for a Keymark working group on solar thermal products
e 1. draft of Rules and Requirements of the CEN KEYMARK Scheme for Solar
Thermal Products ... Part 2: Special Rules for Solar Thermal Products
* AFNOR reaction on proposed scope

2. Latest version of the CEN /CENELEC Internal Regulations — Part 4: Certification, ‘The
CEN/CENELEC European Mark System’, this includes among other general
requirements the:

e CEN Keymark Scheme Rules
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ANNEX A: List of participants

List of participants in second Solar Keymark meeting, Athens, 2001

Contact persons Institution Phone Email
Chris Nikitakis ESIF — European +30 1 494 4154 Esifadm @otenet.grl
Rainer Berkman Solar Industry +49 831 575 0081 | esifhead@aol.com
Andreas Constantinides Federation +30 1 924 7250 | kikeron@ath.forthnet.q |
Jan Erik Nielsen DTI - DK +45 7220 2463 | Jan.erik.nielsen@teknologisk.dk]
Vassilis Belessiotis Demokritos - GR +30 1 650 3817 | kollab@mail.demokritos.qr |

Emmanouil Mathioulakis
Kostas Voropuolos

Amelie Veenstra TNO - NL +31 15 269 52 43 E.veenstra@bouw.tno.nll
Aasa Wahlstroem SP-S +46 33 165589 sa.wahlstrom@sp.se
Hubert Fechner Arsenal - A +43 1 50550-6299 | fechner.h@arsenal.ac.at
Fernando Suraci ENEA - | +39 6 3048 3340 | fernando.suraci@casaccia.enea.it
Giacobbe Braccio +39 0835 974387 | praccio@trisaia.enea.it
Harald Drueck ITW-D +49 711 685 3536 | drueck@itw.uni-stuttgart.de
Stephan Fischer +49 711 685 3231 | fischer@itw.uni-stuttgart.de
Maria J. Carvalho INETI - P +351 21 712 7193 | mjoao.carvalho@mail.ineti.pt|
Carol Buscarlet CSTB-F +33 04 9395 6714 | puscarlet@cstb.fr
Christian Miiller-Scholl SPF - CH +41 55 222 48 25 | tms o)solarenergv.chl
Teun P. Bokhoven Astig — A Solar Thermal +31 78 625 0900 | L.p.bokhoven@econosto.com|
Werner Kolderhoff Industry Group +49-6123-1785 | koldehoff.werner@t-online.de
Danjana Theis IZES/TZSB - D +49 681 5891 | theis@htw-saarland.de|
Klaus Kimmerle 831 | kimmerle@izes.de
+ 49 681 9762
840
V.K. Sharma ENEA — | +39 835 974220 | Eharma@trisania.enea.it|
Pilar Navarro-Rivero Technological Institute +34 928 723026 rivero@itccanarias.org|
of Canary Islands — E
lordanis Paradissiadis Greek Solar Industry +30 1 9416057 | |parad@intersolar.qr|
Association — GR
Peter Kovacs SP-S +46 33165662 | peter.kovacs@sp.sel
Jan Erik Nielsen Page 6 30-01-2003
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ANNEX B: Notes concerning WP1.A EN12975 Solar
Collectors

Notes taken by Asa Wabhlstrém SP.

Implementation of test procedures

To label solar collectors with the Solar Keymark test must have been performed
according to EN12975-1, paragraph 5.2 Required tests a)-j).

. Five laboratories are planning to be accredited for all tests

. Three laboratories will exclude test 1) Freeze resistance test. This test
is, however, only for collectors that are claiming to be freeze-resistant.
The laboratories therefore can offer complete tests for Solar Keymark
for all other collectors while collectors that are claiming that they are
freeze resistant must do test 1) at another laboratory.

. One laboratory will so far exclude test b) and one will so far exclude
parts of test g) for the moment. However, both might include at a later
stage so there are feasible that they can offer all tests for Solar Keymark
later.

. One laboratory will be accredited for test h) Thermal performance and
one for the tests a) Internal pressure for absorber, 1) Freeze resistance,
h) Thermal performance, c) Exposure and e) Internal thermal shock.
Additional tests must be performed at another laboratory.

The implementation and accreditation plans are shown in Table WP1.A.1.

Update of time schedule

Two laboratories are already accredited for complete test procedures for Solar
Keymark label and in March 2002 will additional four laboratories be accredited.
Three laboratories will feasible be able to perform the complete test procedures for
Solar Keymark label in September 2002. All planed accreditations of test
procedures will be performed before the project end in March 2003. See
accreditation time schedule in Figure WP1.A.1.

Thermal Performance Tests

Information has been collected about which procedure each laboratory will base
their accreditation for test h) Thermal performance. The purpose is to elucidate
with whom the laboratories may exchange information and inter-compare test
results.

. Eight laboratories will be accredited according to the steady state (SS)
outdoor thermal performance test procedure.
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. Four laboratories will be accredited according to the steady state (SS)
indoor thermal performance test procedure.
. Three laboratories will be accredited according to the quasi-dynamic

(QDT) outdoor thermal performance test procedure.

Some laboratories will implement some test procedures in research and
development purpose but has no plans to be accredited according to the test
procedure. (See Table WP1.A.2)
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Table WP1.A.1 Implementation and accreditation of test procedure.
EN12975-1, 2 Solar Collectors
Laboratory Date of Date of Tests planning for accreditation
; accreditation stated in
implementa EN 12975-1§ 5.2 a) - j)
tion
Arsenal (Austria) 2001-12-31 2002-03-01 All
CSTB (France) 2002-03-01 2003-03-01 h)
Demokritos (Greece) 2001-06-30 2002-03-01 a), b), ¢), d), e), 1), g), h), and j).
Excluded test:
i) Freeze resistance
DTI (Denmark) 2001-12-31 2001-12-31 a), ¢), d), ¢), ), ), h), and j).
Excluded tests:
b) High temperature resistance
i) Freeze resistance
ENEA (Italy) 2001-12-31 2002-03-30 No information
INETI (Portugal) 2002-03-31 2002-09-01 a), b), ¢), d), e), 1), g), h), and j).
Excluded test:
g) Mechanical load (5.9.1 is only
performed at the moment)
i) Freeze resistance
ITW (Germany) 2001-12-31 2002-03-01 All
IZES (Germany) 2001-05-01 2001-08-23 All
SP (Sweden) 2001-12-31 2001-12-31 All
SPF (Switzerland) ongoing 2001-04-20 All
TNO (The Netherlands) 2001-12-31 2002-06-01 a), ¢), ), h) and i)
Accreditation date
2001-01-09 2001-07-28 2002-02-13 2002-09-01  2003-03-20
Arsenal (Austria) ‘ -
CSTB (France) . Keymark
- \
Demokritos (Greece) ' EN 12975
DTI (Denmark) OKeymark
ENEA (Italy) label
INETI (Portugal) WFeasible
ITW (Germany) : Keymark
IZES (Germany) :": O Separate
] test
SP (Sweden) ' ests
SPF (Switzerland)
TNO (the Netherlands) )

Figure WP1.A.1

Jan Erik Nielsen

Solar Collectors
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Table WP1.A.2 Test procedures for implementation (1) and
accreditation (A) of the Thermal Performance test
(EN12975).
Laboratory SS SS QDT
Outdoor Indoor Outdoor
6.14 6.1.5 6.3
6.2.4 6.2.5
Arsenal (Austria) A A A
CSTB (France) A
Demokritos (Greece) A I
DTI (Denmark) A
ENEA (Italy)
INETI (Portugal) A
ITW (Germany) A A A
IZES (Germany) A I I
SP (Sweden) A A
SPF (Switzerland) A I
TNO (The Netherlands) A I
Lessons learned and Comments on the EN12975-1&2
. The purpose with collecting comments was discussed and it was

clarified that the main aim is to help each other in implementing test
procedures for Solar Keymark labelling, to identify difficulties with
performing the tests and to interpret the harmonised standards. If
needed primarily write Keymark internal procedures for the operational
procedure of performing the tests and secondly give suggestions for
revision of the standards to the CEN/TC 312 for the next scheduled
revision of the harmonised standards.

. Some of the comments given to AAW were just small editing
corrections of the standards and it was decided that AAW would add
them to the notes from the meeting. The following comments were of
brought up for discussion:

Uncertainty of test results
Rain test

Specify properties of coating
Exposure test

O O OO

Jan Erik Nielsen
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Annex M

Second method of identification of parameters in QDT
Heat transfer fluid

Tilt angle

O O OO

Uncertainty of test results

A procedure of deciding the uncertainty of the end result of the testing is missing in
the standard. CMS explained that according to the new laboratory standard EN
17025 there are two ways on how to give the uncertainty.

1 Calculation of the total result overall uncertainty with strict,
metrological and statistical acceptable methods.

2 To identify all components that contribute to the uncertainty and make a
reasonable estimation based on the performance and range of
measurements.

Furthermore EN 17025 says that in the case that approved testing methods gives
limits for the main uncertainty sources and specifies how the account of the
calculated result should be done, the laboratory will fulfil the demands for
uncertainty account if the method is followed.

It was thereafter discussed that for thermal performance it is difficult to directly
follow the first suggestion of uncertainty calculation and for the second suggestion
it was discussed whether the standards gives all required limits.

. It was decided that the Solar Keymark laboratories would try to
investigate if a harmonised procedure of how to calculate the
uncertainty can be created as an informative Annex.

. KV has developed one method for SS uncertainty calculation that he
would supply to the Solar Keymark.
. Also AV has a report on uncertainty calculation that she would supply.
. Inputs from all participants were requested for this matter.
Rain test

There were several comments of the rain penetration test of being ambiguous,
difficult and subjective. In the standards there are three different methods for
detecting rain penetration and the discussions concluded that all of them needs
further specifications.

. The Solar Keymark will write an internal paper that will address the
difficulties with each method and make suggestions of how to clearer
define the methods.

. It was concluded that all three methods are needed.
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. KV will write a short suggestion of the method 5.7.2.2.a weighing of
the collector.
Done, see Annex F

. CMs will write a short suggestion of the method 5.7.2.2.b humidity
measurements. Done, see Annex F.
. AAW will write a short suggestion of the method 5.7.2.2.c measuring

of condensation level. Will be done in February by Aasa.

Specify properties of coating

The documentation of test results requires only the name of the material of the
absorber coating. This makes it difficult to identify the material. It was discussed if
one can require that the manufacturer must give values for a and € for
documentation of the coating. This point would be included in the list of
recommendations for revision.

Exposure test

A suggestion of the possibility of adding an indoor test to the standard was
discussed. This was concluded that it was not the task of the Solar Keymark since it
will not lead the accreditation process forward.

It was also addressed that the result is somewhat qualitative but this was not
regarded as a problem.

Annex M

It was questioned why Annex M only is informative? In Annex G that is normative
it is stated that if thermal performance has been tested according to 6.3, test results
according to Annex M should be attached. Therefore it was concluded that Annex
M should be normative in case of testing according to 6.3.

Second method of identification of parameters in QDT

A suggestion of including algorithms for non-linear models beside the Multiple
Linear Regression (MLR) for identification of parameter values in the QDT
equation was discussed.

This could be considered if the method leads to the same result that could be
verified in an inter-comparison of test results of QDT measurements.

Heat transfer fluid

A question if any laboratory uses the possibility of using another heat transfer fluid
than water was made. All laboratories used water except SPF that used glycol.
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Tilt angle

The tilt angle of the solar collector should be mounted in 45° according to the
standard. It was addressed that this will make comparison of measurements at
different laboratories difficult since the incident angle will be different at different
latitudes.

. Finally it was concluded that there are a few things that need revision in
the standards and JEN will inform at the next CEN/TC 312 meeting (1-
2 November 2001) that the Solar Keymark recommends that the
EN12975 should be open for a new revision period. (JEN comment: He
did, and it was accepted)

. It was also a request that all participants should consider how testing
times and costs could be reduced during implementation of the test
procedure. To also consider if some tests not really are necessary and
can be optional.

Inter-comparison of test results
The following points there discussed for inter-comparison of test results:

. Benchmark test for parameter identification for QDT
. Round Robin
. Comparison of SS with QDT

Benchmark test for parameter identification for QDT

Inquires was made of a test that verifies that a set of measurement values collected
during a QDT test will be evaluated in the same way at the different laboratories.

. It was decided that AAW will distribute a set of measurement data in
the beginning of 2002 there all laboratories are invited to perform an
parameter identification for comparison (specifically the three
laboratories that will be accredited according to the QDT test
procedure).

Round Robin

A Round Robin on thermal performance has been suggested from several
laboratories. CMS and HD informed that within the EA (European Accreditation) a
Round Robin test for solar collectors will begin in 2002 and continue for two years.
It was therefore concluded that there is no need for another Round Robin within the
Solar Keymark.
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Comparison of SS with QDT

At SP measurements both with SS indoor and QDT has been made for one glazed
and one unglazed collector and the results will be compared and evaluated.

. Theses kinds of comparisons were inquired from other
participants.
. If there is a response from other participants AAW will create a

reference list of the comparisons that have been done.

List of incoming comments

1. ISO 17025 offers in Claus 5.4.1, NOTE:
"... standards that contain sufficient ... informations on how to
perform the tests ... do not need to be ... rewritten as internal
procedures if these standards are written in a way that they can be used as published
be the operating staff in a laboratory."

Question to all of you:

Do we want to aim with the revision of the methods standards to fulfil the
requirements of this NOTE??

2.  Mixup of "Uncertainty" and "Accuracy" has to be clarified (all over, e.g. 6.1.2.3.2.1.)
Sometimes the values given are to be questioned.

3. EN 12975-2 treats a lot about sensors that is also treated in Quality managements acc. to
ISO 17025. (E.g. calibration intervals.) How can we resolve double-specifications in
these two standards?

4. Has the coating to be specified in the test reports? How can we identify it? What if the
manufacturer refuses to give the exact specification?

5. Do we want to have a procedure for the estimation of the measurement uncertainty in the
standard? Normative or informative?

6. All the comments to the voting on 12975 sent in by Switzerland, Spain, UK, Germany,
France, Sweden

7. Proposal for corrections of the new European Standards in specific points
a) Rain penetration test (EN 12975-2)
From the three alternative methods of measuring the penetration of water into the
collector (weighting the collector, humidity measurement, measuring the condensation
level), only the first one is reliable.

The measurement of humidity inside the collector is a method which introduces many
uncertainties due to its nature. Moreover, the requirements and accuracy of the
measuring instrument and the point of measurement are not specified.
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Also, the procedure for the measurement of the condensation level in the inside part of
the cover are not specified. Measuring the area of the condensate is very unreliable
since this area does not have regular shapes and is not evenly distributed in the cover.

Thus, the only reliable method is the weighting of the collector and it is proposed that
only this should be mentioned in the Standard.

8. Proposal for corrections of the new European Standards in specific points
b) Rain penetration test (EN 12975-2 and EN 12975-1)

According to the standard, the minimum accuracy of scale must be + 1gr for the
measurement of the collector weight and the acceptance criterion is the determined
water quantity shall be less than 5 gr/m’.

Since there are collectors that their weight can reach over 50 kg, it is obvious that the
measurement of such a collector with the accuracy of + 1 gr presents many
uncertainties related to other environmental parameters and requires very expensive
balances.

The permissible amount of water of 5 gr/m” is too small, since in praxis almost all
collectors present such water penetration, especially small ones. Moreover, it is noted
that rain penetration test is actually the only ones that has a quantitave acceptance
criterion.

It is proposed that the accuracy of the balance should be 5 gr/m* and the acceptance
criterion for the collector should be 30 gr/m’.

9. Standardization activities concerning evaluation of uncertainty in test results

It is obvious that any test results should be accompanied by its uncertianty. However,
as in the ISO Standards, there is no provision or methodology in the new European
Standards for the determination of the uncertainty of test results.

It is proposed, and in view of future certification procedures, that CEN should start
activities for the investigation of this matter with the scope to end up with a Standard
defining acceptable procedures concerning evaluation of uncertainty in test results of
solar collectors and systems.

10. 4 Symbols and units, page 5: coefficient b0 for the incidence angle modifier Kgy is missing
11. Exposure test, page 12: the possibility of an indoor test should be included.

12. 6.3.4.8 Collector Parameter identification tool, page 66:
Beside the method of Multiple Linear Regression (MLR) also algorithms for non-
linear models are discussed. These are the Levenberg-Marquart-Algorithm /Press/ and
the DF-program as used for Dynamic System Testing acc. to ISO 9459, Part 5. The
work within IEA SH&C Task XIV showed that both approaches lead to the same
results. The advantage of MLR is the simplicity of the data evaluation, whereas the
non-linear model is more flexible with respect to special collector designs. We
propose that both methods should be taken into account for the revision of the
standard.

13. Annex C, page 106: Heading C.2 Calculations must be heading C.3 Approach - -
Description of how to install the sensor is missing
The number of measurements and the duration of the measurement respectively are
missing.
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14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Annex E, page 111: symbol eta0
6.1 Outdoor, 6.1 Indoor
6.1 Outdoor, 6.3 Outdoor
”Power Output per collectorUnit (W)” it should be indicated that these values are for
normal incidence

Annex M, page 133:
Why only informative?

Exposure test 5.4.3 is unclear (30 days — 30 hrs?)
6.1.5.2. Reference to table 1 should be table 5
6.1.7.1 Figure 5 is wrong figure

Rain test criteria ambiguous

part 1, p4: rain penetration test, problem to detect water entry without
dismantling/destroying the collector

QDT: Benchmarktest for parameter identification
Round Robin Test should be performed

General
Some tests seem to us too expensive compared to the result (e. g. rain penetration
test). Some other ests seem rather useless. For instance in the past we used to do an
impact resistance test with a hailstone launcher and then we gave up the test because
all collectors passed it.

Mechanical load test
The test according to EN 12211 - Windows and doors - Resistance to wind load - (7.4
safety test) has the same objective than the tests described in 5.9 of EN 12975-2. We
propose to adopt the former as an alternative to the latter. This test procedure is
currently applied in the CSTB test laboratory. Then we propose the following
amendment to EN 12975-1:
clause 5.2 g): add "alternatively the collector can be subjected to a safety test
according to EN 12211"

Exposure test
We feel the test in the standard is too short and the result is too much qualitative. We
proposed that a working group (of CEN) will study the possibility of carrying out
exposure tests associated with quantitative assessment methods (thermal, mechanical,

?.

Heading Annex D and Annex F should be without “... under steady state conditions” since
both performance test reports are also for reporting tests done according to the quasi
dynamic method.
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Annex C:
Comments in formatted sheet from Christian Maualler-
Scholl/SPF

TC312 Standards Revision Comment Sheet

Character of the comment Comment reference number (edited by convenor)
technical and/or editorial

Exact reference Clause Quote (if necessary)

EN 12975-2 6.1.2.3.2.1 |“ "

Author E-mail

Christian Muller-Schaéll collectors@solarenergy.ch

Describe the problem

In many places in our standards the word "accuracy" is associated with a numerical figure. However
VIM states "accuracy is a qualitative concept” and consequently NIST Technical note 1297 states
(Appendix D) "one should not use it quantitatively, that is, associate numbers with it; numbers should
be asociated with measures of uncertainty instead."

Plus, there is a mixup of the words "uncertainty" and "accuracy" which is not correct.Furthermore, 1ISO
17025 clause XXXXX states that calculation of the uncertatinty of the end result can be omitted if the
test method standard limits the uncertainty of the measurands that has most influence on the end
result. | believe that this is the concept we should follow

Propose an improved text

Replace heading till "0,1 K" by:
“6.1.2.3.2.1 Required uncertaintyThe temperature of the heat transfer fluid at the collector inlet shall be
measured with a standard uncertainty (coverage factor k=1) of 0,5 K"

Which points require further discussion?

1. Will we refer to use a coverage factor not being 1 here? | believe that in this stage of the uncertatiny
calculation process whe should work with single standard uncertainties (i.e. k=1)
2. We have to discuss about the value. | believe that 0,5 K is appropriate and realistic.

Remarks

This problem also applies to all other chapters that deal with measurements in 12975-2. (see other
comments).

VIM = Vocabulary in metrology (by ISO)Nist Technical Note 1297 available on Internet (free
download).

Author’s personal comment reference
12975-2 1

Connection to other comments (edited by convenor)

Comments have to be submitted in English language.

Please send your comment to the appropriate convenors as WORD-file by e-mail.

Please avoid comments to be longer than one page. Be brief and clear.

This file can be used as template. Save it in your templates directory or simply double-click
in the Windows Explorer from any directory.
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An empty format sheet is attached as a separate file, ready for use: TC312 Standards
Revision Comment Sheet.dot
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ANNEX D: A proposal for a new EA interlaboratory

comparison

Proposed by:

Task group responsible:

Quantity to be measured:

Samples to be distributed:
Measurement range:

Organising Accreditation
Body:

Reference Laboratory:

Homogeneity and stability of
the samples:

Measurement procedure:

Jan Erik Nielsen
CAWINDOWS\Skrivebord\031.doc

Swiss Accreditation Service SAS
Hanspeter Ischi
Lindenweg 50, CH-3003 Berne-Wabern

???

Efficiency Curve Parameters of a Solar Collector (A)
Incidence Angle Modifier (A)

Calculation of Thermal Capacity (A)

Pressure drop curve (B)

Stagnation Temperature (B)

Assessment of Resistance to Mechanical Load (B)

Solar flat plate collectors
As prescribed in EN 12975-2

Swiss Accreditation Service SAS, Switzerland

SPF Institut fir Solartechnik

HSR, Mr. Christian Muller-Schéll

Oberseestr. 10, CH-8640 Rapperswil

With technical support by:

ITW Institut fur Thermodynamik und Warmetechnik
Universitat Stuttgart, Mr. S. Fischer
Pfaffenwaldring 6, D-70550 Stuttgart

Homogeneity:

A manufacturer will produce the test samples with special care that
all materials are taken from same batches of the suppliers and that
all samples are manufactured with the same process parameters.
Stability:

A solar collector is assumed to have a service life of about 20 years
with little change in performance parameters (1...5%). There should
be no changes in the product during the comparison.

Two test samples (Al and A2) will be sent out as two loops for
determination of efficiency parameters (marked "A" in section 3).
The determination shall be performed by either of the methods
described in EN 12975-2. Laboratories are encouraged to apply
more than one method. The number of participating laboratories is
limited to about 12 (6 in each loop). The samples will be measured
by the reference laboratory at the beginning and at the end of each
loop.

Six test samples (B1 through B6) will be sent out for determination of
pressure drop, stagnation temperature and resistance to mechanical
load test (marked "B" in section 3). The reason for this procedure is
that these tests might take a long period of time in the laboratories
(months) and the test samples might be destroyed by the last test
(mechanical load). The results of the tests "A" and tests "B" have
absolutely no interconnection. The number of participating
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laboratories is limited to 6. The samples can not be tested by the
reference laboratories as the tests might destroy the samples.
Homogeneity of the samples is assumed.

Transportation method: Shipment by usual freight carrier.
Proposed date of the April 2002
beginning:

Estimated date of distribution April 2003
of the final report:

References: EN 12975-2, 2001

Remarks: The additional expenses of the reference laboratories are to be
covered by the participants in equal shares.

Berne-Wabern, 05.09.2001 Is/Mc

Comments from Peter Kovacs/SP:

Concerning additional expenses of the reference laboratories we do not agree
that this should be covered by the participants. To our knowledge common
practice in ILC activities is that each laboratory manages their own costs.
(The work of the reference laboratory should be regarded as preparative work
and thus financed from an appropriate superior authority).

Reaction from Jan Erik Nielsen/DTI:

Dear Robert Benyon

From Jan-Ulrik Holtoug | have your mail below. Could you please inform me of the status of
the ILC on flat plate collectors.

From one of my colleagues, Peter Kovacs at SP in Sweden I've got the following comment:
"Concerning additional expenses of the reference laboratories we do not agree

that this should be covered by the participants. To our knowledge common

practice in ILC activities is that each laboratory manages their own costs.

(The work of the reference laboratory should be regarded as preparative work

and thus financed from an appropriate superior authority)".

Speaking on behalf of the "Solar Keymark Group" | agree with Peter that we at least has to
discuss this among the participating labs. And by the way, how do you choose the labs to
participate in the ILC?

The Solar Keymark Group represents 11 main European solar thermal test labs
participating in the EU-Altener project "Solar Keymark" and working on establishing a CEN
Keymark for solar thermal products based on the new EN's for these products.

Thank you and best regards

> Jan Erik Nielsen
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ANNEX E: Uncertainty Analyses in Solar Collector

Measurement

Christian Miiller-Scholl, C and Frei, U.: “Uncertainty Analyses in Solar Collector

Measurement”, Proceedings of Eurosun 2000, Copenhagen

Attached as a separate PDF-file:
19_15_Christian_Muller_Scholl_UNCERTAINTY_ANALYSES_IN_SOLAR_C.pdf

Mathioulakis,E, Voropoulus, K. and Belessiotis,V.: “Assessment of Uncertainty in Solar
Collector Modelling and Testing”. Solar Energy Vol.66. No.5, pp. 337-347, 1999, Elsevier

Science Ltd.

Attached as a separate PDF-file: science.pdf
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Annex F: Rain Penetration Test

Suggestion of the method 5.7.2.2.b: Humidity measurements, Christian Mdaller-
Scholl/SPE

As far as | see ny job,we are |ooking for sonething quantitative,
whi ch

is still not very easily done, and m ght need sonme nor e experience
and

al so input fromother labs, but I will try sonething that is on the
safe

si de:

*kkkk*

For flat plate collectors, an "absolute hunmidity sensor” has to be
placed in the air gap between the absorber and the glazing. Care
shal |

be taken that the sensor does neither touch the glazing nor the
absorber. This type of sensor usually consistst of two elenments, a
relative hunmidity sensor and a tenperature sensor. Absolute

hum dity is

assessed by cal culation. The collector and the sensor shall be
connect ed

to the hot fluid Ioop for at |least five hours before the rain is
switched on in order to stabilize. Wen testing outdoors, in order
to

m ni m ze di sturbances of the nmeasurenent, the collector shall be
shaded

during the whole test.

The humidity shall be nonitored fromfive hours before the raining
till
at least five hours after the raining.

Resul ts

Any visuble droplets in the inside of the collector

or a humdity that exceeds 20 g/ kg at any tinme during the periods
descri bed above, or a hunmidity that doubles fromthe val ue neasured
after stabilization during the periods described above, shall yield
"major failure" (a mark of "2")

NOTE: Ingress of water might also be detected at a |l ater stage,
during
the test "Final inspection", Cause 5.11

Remar ks from the aut hor

We might also need to add a chapter about hum dity sensors,
calibrations, uncertainties etc. in the appropriate section
Nurrerical figures in the text proposed above are subject to

di scussi on.
*kk k)%

Christian Mill er-Schdl |
SPF- HSR
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Comments and suggestions concerning the rain penetration test defined in 5.7 of EN
12975-2, Kostas Voropoulos / NCSR "Demokritos"

Point 1:

The Standard EN 12975-2 suggests three alternative methods of measuring the penetration of water
into the collector, after the rain penetration test (5.7.2.2):

- weighting the collector
- humidity measurement
- measuring the condensation level

However, only for the first method it specifies the procedure and the measuring device together with
its uncertainty. It says nothing about the other two methods, i.e. the procedure to be followed,
instruments, accuracies, €.t.c.

The measurement of humidity inside the collector is a method which introduces many uncertainties
due to its nature and it is not mentioned when, how and at which point of the collector this
measurement is conducted.

The procedure for the measurement of the condensation level in the inside part of the cover is not
also specified. Measuring the area of the condensate is very unreliable since this area does not have
regular shapes and is not evenly distributed in the cover.

Our opinion is that the whole procedures for both humidity and condensation level measurements
should be mentioned clearly in the test of paragraph 5.7 of EN 12976-2.

Point 2:

In 5.7.2.2 of EN 12975-2, it is stated that the minimum accuracy of scale must be + 1gr for the
measurement of the collector weight.

Since there are collectors that their weight can reach over 50 kg, it is obvious that the measurement
of such a collector with the accuracy of + 1 gr presents many uncertainties related to other
environmental parameters and requires very expensive balances. It is proposed that the measurement
should be conducted with an accuracy of 5 gr/m” collector area.

Point 3:

In the Standard there is no specific mention about the several types of collectors that can be tested in
rain penetration, concerning their construction materials. However, there are collectors which have
wood on their backs.

Our proposal is that an extra paragraph should be included in 5.7 of the Standard, stating clearly that
in cases of collectors having wood in the backs (or other special cases), the laboratory must take all
necessary measures so that the final result will not be influenced or altered by the special
construction of the collector during the conduction of the test.

Comments and suggestions concerning the pass criteria of the rain penetration test
defined in 5.3.7 of EN 12975-1, Kostas Voropoulos / NCSR "Demokritos”
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In this paragraph it is stated that the pass criterion for the collector concerning the rain penetration
test, and in the case that the weighting method has been used, is that the determined water quantity
shall be less than 5 gr/m”.

According to our opinion, this figure is too small, since in praxis the majority of the collectors
present such water penetration. It should also not be forgotten that actually this the only test in
which a quantitative pass criterion is set, whereas in all other tests it is the "no major failure". This
may cause the unhappy situation that a collector with medium efficiency can pass the rain
penetration test due to its "heavy sealing", thus being certified and another collector with very high
efficiency can be excluded because it did not meet the 5 gr/m” rain penetration criterion.

It is therefore proposed that the acceptance criterion of the rain penetration test for the collector
should be 30 gr/m”.
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ANNEX G: Notes concerning EN12976 Factory Made

systems

Notes taken by Amelie Veenstra TNO
Implementation of test procedures - status

Solar Keymark label for “factory made solar thermal systems” requires compliance

with EN12976-1, chapter 4. The relating tests are EN 12976-2, chapter 5.

* Four laboratories are planning full accreditation for these tests (Democritos,
ENEA, INETI, TNO)
* Three laboratories are planning accreditation for DST thermal performance
test only (CSTB, ITW, IZES)
» All above laboratories will only implement the obligatory tests, not the
optional tests
* Accreditation status:
- DST accreditation ready: INETI, IZES, TNO
- CSTG accreditation ready: Democtiros, INETI
- Quality tests accriditation ready: none

The implementation and accreditation plans are shown in Table WP1.B.1.

Tabel WP1.B.1 Status implementation EN 12976 — 2nd

meeting
Deadline for Tests to be implemented:
. . A. Quality tests
implementatio B. Th. performance
n Deadline for
Laboratory accreditation
. A. All
%g:fg)“os 2002-05-30 2002-09-02 |B.CSTG
(CSTG accr. ready)
A. All
ENEA (Italy) 2001-09-30 2001-12-30 | B. CSTG
A. None
CSTB (France) 2001-12-30 2003-06-30 | B.DST
A. All
?;fr{ul al) 2002-03-31 2002-09-30 |B. DST and CSTG
& (DST and CSTG acc. ready)
A. None
ITW (Germany) 2002-12-30 2003-12-30 B.DST
Jan Erik Nielsen Page 25
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A. None

IZES (Germany) 2001-05-01 2001-08-23? |[B.DST
S A. None

SPF Ready No lcl‘;ﬁggtlon B. DST

A. All
TNO 2001-12-30 2002-06-30 | B.DST
(Netherlands) (DST acc. ready)
Lessons learned and Comments on the EN12976-

1&2

General resolutions

Like with EN 12975 discussion, it was agreed on to resolve implementation
matters within this consortium, acting as a platform. This includes technical and
accreditation matters, as well as interpreting questions and comments on the

standards.

The subtask WP1.b leader (TNO-AVq will collect and maintain a uniform
comment sheet on the standards, for the next revision round of CEN TC 312.
Also, AV will prepare a list of recommendations and alterations to be included
in the Mark scheme rules.

Furthermore, AV will act as a contact when a technical problem arises while
implementing the standard tests.

© >

ACCEOEmUO

Comments, discussion and action

Some wrong references and other editorial issues

1. Implementation of SMT Bridging the Gap result DST and CSTG
2. Comparability CSTG and DST concerning reference conditions
Round robin tests needed?

Daily load pattern for Long Term Performance Prediction (LTPP)
Conformity of slightly changed products

Development of standards “virtual” system for quality check
Methods for calculating measurement uncertainty

Availability InSitu software for DST

Presently conducted DST tests in Europe and acceptance

Testing costs

Classification and sequence of tests

' AV = Amelie Veenstra

Jan Erik Nielsen
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Ad. A. Editorial
The group is asked to forward all found editorial mistakes to AV, to be put in the
comments list for CEN TC 312.

Ad. B. Reference conditions and SMT results

Final results of SMT “Bridging the Gap” should be implemented in DST and CSTG
standard. Most important are the newly established reference conditions for CSTG,
in order to guarantee comparability of DST and CSTG.

Because of the expected long time schedule for revising the ISO standards, is was
advised to include these reference conditions into Solar Keymark Scheme, for the
time being.

Ad. C. Round robins
Till further notice, the group does not advise “round robins” for any of the tests in
EN 12976-2.

Ad. D. Daily load pattern

It was stated that a daily load pattern of “100% draw off at 6hrs after solar noon” is
discriminating for some system types. This was recognised by the group, though it
was stressed that this 100% draw off was a compromise made on TC 312 level. The
reason for this was that the CSTG method is not capable off performing LTPP
calculations with other draw offs. Possibly this could be changed in a next revision
of CSTG standard. This issue will stay on the list of comments.

Ad. E. Conformity of slightly changed products

The questions was raised how to test a system which has slight changes compared
to a previous, already tested system. For instance, when a new system type is
developed with a new store and an “old” collector, collector test need not to be
repeated. This topic is related to the issue “lifespan of the keymark”, and should be
dealt with while establishing the Solar Keymark scheme rules (WP2).

Ad. F. “Virtual system for quality check

In relation to quality checks for processing test data (for thermal performance),
there was suggested to establish a virtual system described as “standard test
dataset”. Quality of testing cannot be checked with such a dataset, but processing
data, fitting data and calculating can. For instance:

- A standard DST test dataset (D, files) can be used to run intermediate
checks on data processing, parameter fitting and LTPP calculations.

- A standard DST test dataset with uncertainty band gaps (“D; £AD,”,
based on sensor accuracy and/or estimation of random errors) can be
used to run intermediate checks on uncertainty in end result of LTPP.
This standard dataset can also be used in interlaboratory comparison.

Standard date sets can be incorporated within WP 1.d task. AV could supply such a
standard data set for DST results.

Ad. G. Measurement uncertainty
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When ISO 17025 is in force (beginning of 2002) accreditation boards will ask for
procedures to calculate uncertainty of measurements. For discussion of this issue,

see also report WP 1.a.

With respect to DST and CSTG testing and uncertaintys, it is the belief of AV that
the report of SMT project B-gap is sufficient proof for reporting uncertainty, at

least for the time being.

AV will do an extra check at the Dutch accreditation board (via TNO Quality

Manager).

Ad H. Availability InSitu software
There were some doubts about the availability of InSitu software for DST
parameter fitting procedure. The general opinion is that our dependence on one
commercial company is not favourable, especially because the algorithms are not
fully described in the DST standard. More important, the question is whether
accreditation boards will accept the use of this software with a non-open source
code and no possibilities for validation checks at the labs. There are several
suggestions to deal with this problem:
- Check at accreditation board if the present situation is acceptable. AV

will check.

- Insist on open source code, or else full description of algorithms within
the standard, through ISO. CEN TC 312/WG2 convenor will check.

- Investigate possibilities of the TRNSY'S model (action by who?)

- Mr. Du Gazelle from Belgium will check if their work on this topic can

be of help.

The concluding remark is that Solar Keymark group can forward questions to CEN
TC 312 and ISO TC 180 level, but cannot resolve this issue within the Keymark

project.

Ad. I. European status DST

A question was raised about the dissemination and use of DST method on a
commercial base. An inventory amongst the group gave the results beneath, from
which you can conclude the dissemination is fairly good:

Institute Approx. Number tests/year Remarks

TNO 10-20 Dutch reference conditions
CSTB 10-20 DST related French test type
INETI 1

IZES 3-5

SP 5

ITW 2

Ad. J Test costs

Concern was mentioned about the expected test costs. The group was asked to
develop the tests procedures (logistically) as efficient as possible and give
comments on standards from this respect.

Jan Erik Nielsen
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Another issue related to this was the amount of requirements for factory made
systems. Because this amount was criticized, the group decided to circulate an
enquiry amongst the group about the necessity of the requirement. AV will
circulate this enquiry.

Ad. K. Classification/ test sequence

With the revision of prEN 12976-1 to EN 12976-1 the table about “Classification of
tests” was deleted. This type of classification was not allowed in a product

standard. For certification reasons a classification could although be of need. Also a
sequence of tests may be needed in conjunction with collector tests. The group
could discuss and decide on adopting proposal 3 of the next chapter.

Person Action

AV Will prepare formal comment sheets to be forwarded to CEN TC 312

AV Will draw proposals to be implemented in scheme rules

AV Will check acceptance of commercial inSitu software for DST calculation

AV Will check if SMT B-gap uncertainty calculations DST and CSTG are acceptable for
accreditation

AV Will act as a contact for technical problems while implementing tests

AV Will circulate enquiry on amount of requirements

Du Gazelle Will inform Solar Keymark group on DST parameter fitting in Belgium
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List of recommendations /alterations for mark

scheme rules
Proposal 1: Adopt reference conditions for CSTG methods according to reference
conditions established with the SMT project “Bridging the Gap”.

Proposal 2: Adopt table for retesting slightly changed product like in table 1
(source prEN 12976-1: 1996):

In Table 1, guidelines are given to assess whether one or more tests have to be repeated in order to
assure that the changed product is still in conformity with the requirements.

Table 1: Guidelines for repetition of tests in case that components have been changed

Component Anti- Control | Collec- Store Heat ex- | Support- Collector

Test freeze unit tor changer ing piping or
fluid frame installation

Freeze resistance test X x? x? X X
Over temperature X2 X X X
Pressure resistance X X X X
Collector tests X
Lightning protection X X X
Mechanical strength X
Thermal performance” X" X X X X X©
Ability to cover load” x" X X X X X%

.
2).
3).
¥,
5).
o).
7

Usually not affected, except when the viscosity of the fluid changes.

If the control unit is involved in frost or overheating protection.

Mainly for drain-back systems.

If the tank is placed outdoors.

If the material is changed (especially non-metal to metal)

Mainly for thermosyphon systems

When, in the judgement of the second/third party, changes have a minor character or will improve the
performance of the system, retesting of the performance and the ability to cover the load is generally not
necessary and the old results can be used.

Jan Erik Nielsen
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Proposal 3: Consider adopting the following text as “initial testing
procedure” (source: prEN 12976-1; 1996).

Initial testing

The system to be tested shall be installed under responsibility of the manufacturer. Following
installation, the manufacturer (or a representative party for the manufacturer) shall sign a statement that
the system has been installed according to the installation manual and is in good working order. A copy
of this declaration shall be included in the test report.

The following tests and checks shall be performed on the system according to the regimes given in table
2. The regimes are as follows:

A: This test or check is related to the safety of the system for the user. When this test fails, the
system is considered not to be in conformity with the requirements.

B:  When this test or check fails, the system may be repaired or modified and the test repeated
once. When the repeated test fails, the system is considered not to be in conformity with the

requirements.

C:  For this test there is no pass/fail criterium in the Requirements; the measured value from the test
is reported but not subject to requirements.

D: This test or check is optional; the results have no influence on the conformity to the require-

ments.
Table 2: Regimes of tests for initial testing.

Clause Clause in prEN XXY-2 Name of test Regime
4.1.3.1 5.1 Freeze resistance test B
4141 52 Over temperature protection test A

4.15 53 Pressure resistance test A

4.1.2 54 Water contamination test (optional) D

44.1 55 Lightning protection test (optional) D

432 5.6 Mechanical strength and durability of sup- D

porting frame test (optional)

43.1 prEN 12975-1 Collector tests prEN 12976-1
452,47 5.8 Thermal performance characterization C

452 59 Ability to cover load C
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Full list of incoming comments

NOTE: This list will be translated into formal comments towards CEN TC 312, wherever needed.

[ Laboratory | Comments
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Demokritos
(Greece)

A. Proposal for corrections of the new European Standards in specific points

a) Determination of long-term energy output of a system tested by the CSTG Method (EN
12976-2)

Systems can be tested according to ISO 9459-2 or ISO/DIS 9459-5 Method,
depending on their type (table 3). Their performance is stated in tables of Annex A,
depending on the system type. However, the reference conditions for performance
prediction in Annex B are such that they refer and fit to the ISO/DIS 9459-5 and not
to the ISO 9459-2. This happens since the conditions that are defined for the system
long-term performance prediction in the ISO 9459-2 are different that these of the
ISO/DIS 9459-5.

The ISO 9459-2 defines that long-term performance prediction is done by considering a draw-
off either of a volume equal to the store volume or until a temperature limit for the hot water. In
the ISO 9459-5 a daily load volume and a desired hot water temperature (considering a mixing
valve) are simultaneously defined, as is the case of Annex B of the European Standard. As a
result, with such conditions it is unclear how the long-term performance prediction of a system
tested according to ISO 9459-2 can be done.

It is proposed that the long-term performance prediction of a system tested according to ISO
9459- 2 should be done either under the conditions stated in this Standard (as it is) or an official
alteration in the ISO 9459- 2 should be done which will contain the way that the long-term
performance prediction is done under the new conditions.

b) Character of tests defined in EN 12976-1

A series of tests of several nature are defined in the Standard (concerning health, resistance,
electrical safety, performance) for the system and its parts. Since this Standard contains
provisions and suggestions for conformity assessment based on the tests, the character of each
test is not mentioned. Obviously, for a conformity assessment some tests must be mandatory and
some other can be optional.

It is proposed that this point should be clarified. At least tests that are related to safety (such as
pressure resistance, overtemperature protection, electrical safety) should be characterized as
mandatory, some others could be mandatory but not subjected to acceptance criteria and others
could be optional. The characters of each test could be defined in a relative table, as was in a
previous draft of the Standard.

¢) Normative references (EN 12976-2)

The Standard contains the reference to the Standard ISO/DIS 11924 (for overtemperature
protection and pressure resistance tests). However, this Standard is now not in use.

It is proposed that the procedures defined in the old ISO/DIS 11924 for the tests can be used as
they are and a correction should be made in the references paragraph of the Standard EN 12976-
2.

B. Standardization activities concerning evaluation of uncertainty in test results

It is obvious that any test results should be accompanied by its uncertianty. However,
as in the ISO Standards, there is no provision or methodology in the new European
Standards for the determination of the uncertainty of test results.

It is proposed, and in view of future certification procedures, that CEN should start activities for
the investigation of this matter with the scope to end up with a Standard defining acceptable
procedures concerning evaluation of uncertainty in test results of solar collectors and systems.

ENEA (Italy)
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CSTB (France)

- Check on system docs in stead of most tests (for instance freeze resistance, mechanical
resistance, high-temperature resistance)

- Daily load pattern (Annex B Reference conditions for performance prediction). The
pattern 100 % after solar noon favors the ICS systems (little effect of night losses). It is a
problem for us when we assess thermosiphon and ICS for Corsica or overseas territories.

- Air velocity (ISO/DIS 9459-5:1997 clause 5.2.3.6) "the surrounding air velocity shall be
measured on a surface (minimum dimensions 1m x 1m) fixed in the same plane as the
collector surface." In this case, a three-cup anemometer could not met the specifications
(+/-0.5ms-1). What is the solution?

- Mains water temperature (ISO/DIS 9459-5:1997 clause 6.2.2.1.1). According to the
standard, the upper limit of the mains water temperature is 20 °C. This limit cannot be
respected in summer without cooling. If it has no physical justification we proposed to
raise this limit up to 25 °C.

- Software to apply ISO/DIS 9459-5:1997 methodTo apply the ISO 9459-5 test method, we
use the software bought from InSitu Scientific Software version 2.7 - 1997. It seems this
software is no longer on the market (no news from Wolfgang Spirkl). It is a problem for
the future if there is no software available.

INETI
(Portugal)

Results bridging the gap should be implemented in CSTG and DST, till that time:
international agreement on preliminary adoption

ITW (Germany)

IZES (Germany)

Dst not recommended for load site heat exchanger and temperature controlled pump (see
also SMT projectbridging the gap®)
No round robin necessary

TNO - Results bridging gap to be included
(Netherlands) - Conformity of slightly changed products
- Availability InSitu Software
- Test costs too high
- Wrong reference in EN 12976-1 page 13, ”5.10” should be °5.9”
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ANNEX H: Notes concerning ENV12977 Custom Built

Systems
NOTES taken by Jan Erik Nielsen

5 laboratories are planning to implement (some) of the ENV 12977 standards before the end
of 2002. 4 are planning to have accreditation for (some) of the ENV 12977 standards before
the end of 2002

Some of the laboratories will exclude some parts of the standards. To be able to label
custom built systems with the Solar Keymark all requirements and tests stated in
ENV12977-1 must be fulfilled. Some labs may only wish to label the components (store
and controller).

Still only a few comments and lessons learned from using the standards were given at this
second meeting, as most of the laboratories have just started the implementation. However,
some problems and suggestions were addressed:

*  Problem of two store test procedures

* Time consuming store test procedures

*  Round Robin on thermal performance of stores, no decision taken

*  Methods for calculating measurement uncertainty still missing,

* Reporting format: Has to be fixed. JEN collects input from the participants

These items will be discussed again at the next meeting.

All participating laboratories seem to have a working quality assurance system, and nobody
expected any problems with the actual accreditation procedure, that needed to be addressed
in the network.

JEN will collect more experiences with and comments to the standards just before next
meeting.

Enclosed next two pages:
* Tables for participating labs in ENV 12977-2&3
* Comments — so far — on the standards

Comments so far to the standards ENV 12977-2: System Test

Deadline for Deadline for
Laboratory implementation | accreditation Comments

Arsenal (Austria) 2002-12-01 2002-12-31

Demokritos (Greece) 2003-05-30 2003-09-02

DTI (Denmark) 2002-03-31 2002-03-31 | Only controller test
ENEA (Italy) 2002-06-30 2002-06-30
ITW (Germany) 2001-12-31 2002-03-30
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IZES (Germany)

SP (Sweden)

2002-12-31

2002-12-31

ENV 12977-3: Storage Performance Test

Deadline for Deadline for Test 6'.3'1 Test6.3.2 Test7
Laboratory . . o Comments | Analytica . In system
implementation | accreditation I Par. ident. test
Arsenal
(Austria) 2002-12-01 2002-12-31
Demokritos
(Greece)
UA
- 2002-03-31 | 2002-03-31 | determination X
(Denmark) time
consuming
ENEA (Italy) 2002-12-31 2003-03-30
good
experience with X
ITw 2001-1231 | 2002-0331 | parameter | (onlyheat X
(Germany) . . . loss rate and X
identification capacity)
method
1ZES 9 9 Simplification 0
(Germany) ’ ’ wanted :
Testing and
SP (Sweden) |  2002-12-31 2002-12-31 evalgi‘rtlleon 15 X X
consuming
Laboratory Comments to ENV 12977-3: Storage Performance
Arsenal (Austria)
Demokritos (Greece)
p10: 0,05 >0,1 K
p12: control deviation of store inlet temp. 0,1K
DTI (Denmark) pl4:0,02->0,05 K
p22: Other UA-method / fewer T-points
Maybe only one heat loss coefficient necessary
ENEA (Italy)
- good experience with parameter identification method
ITW (Germany) - no experience with determination of the heat transfer capacity rate of
immersed heat exchangers according to 6.3.1.1.3 and. 6.3.1.2.6 resp.
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IZES (Germany)

SP (Sweden)
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ANNEX I. Interim Report to WP1.D

Databases for computer models and test sequences, Harald Driick

In the European Standards EN 12975, EN 12976 and ENV 12977 numerical
computer models and mathematical procedures for the determination of certain
parameters based on measured data are included. The aim of this subtask is to set
up a data base for computer models and measured data (test and verification
sequences) in order to validate these models and procedures.

1.D.1: Computer models
It was decided to take the following computer models into account:

Collector:
The equation how the thermal behaviour of a solar collector is described is given
in EN 12975. This equation is directly implemented in the collector model from
Bengt Perers which is available as TRNSYS Type 132. Hence it is only
necessary to deal with this model.

Store:

The basic equations which are necessary to describe the thermal behaviour of a
hot water store are in principle given in EN 12977-3. Since there are several
ways to implement these equations in a numerical model, different store models
are available. The ones considered in this project are:

- TRNSYS Type 60 (Standard TRNSYS Type)

- TRNSYS Type 140 (MULTIPORT store model)

- maybe the model from Simon Furbo

1.D.2: Validation
The validation can be carried out based on two approaches.

1.D.2.1 Analytical validation:

The analytical validation is performed by a comparison of the results calculated by
the model with the results of analytical calculations. Examples of this approach are
given in ENV 12977-3, Annex B2 (temperature in the store during stand-by) and
ENV 12977-3, Annex B3 (store considered as a heat exchanger)

1.D.2.2 Comparison with measured data:

The validation is performed by a comparison of the results calculated by the model
with the results of measurements. If this approach is used, there is the problem that
the results of the calculation depend on both, the model itself and the parameters
used in combination with the model. Hence it is necessary to perform this
validation in the following steps:

- determination of the parameters necessary to describe the thermal behaviour of the
specific component. The determination of these parameters has to be performed as
described in the standard based on a set of measured test data.
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- validation of the model (in combination with the determined parameters) by ‘re-
simulation® of an other set of measured data.

Following this approach allows for a validation of the model and the procedure
used for the determination of the parameters. In order to ensure that the parameters
determined are not only valid for the data used for the parameter determination it is
necessary to use two sets of measured data. One for the determination of the
parameters (test sequence) and one for the validation (validation sequence).

However, since the numerical models that are used in combination with the
standards are quite complex, a general validation will never be possible.

1.D.2.3 Criteria for acceptance:

For the comparison of calculated (predicted) results with measured data the
following acceptance criteria can be used ('x' indicates a flow loop defined by a pair
of corresponding inlet and outlet connection; e. g. collector in- and outlet, store
charge loop in- and outlet, store discharge loop in- and outlet):

Difference in transferred energy & o:

EX,Q = w 100%

with:  Qy , = calculated (predicted) energy [kJ]

Qx.m = measured energy [kJ]

Difference in transferred power:
Every time step during the simulation for each flow loop 'x' the absolute difference
between the transferred predicted and measured power AP, shall be calculated by

AP, =

Px,p - Px,m|
with: Py, = calculated (predicted) power [W]

Py .m = measured power [W]

The mean difference in transferred power AP shall be calculated by

J’ z AP dt

Aﬁ -t x
z tx,t
X
with:  ty ; = transfer time [s]. Time period during which energy is transferred
through the corresponding flow loop. The transfer time is calculated over

one or more test or verification sequences, excluding time periods used for
conditioning at the beginning of the sequences.

The mean transferred power P shall be calculated by
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P dt
2"
St

The relative error in transferred power €, shall be calculated by

= 2% 100%
P

P

p

1.D.3: Database of test and validation sequences

The database with test and validation sequences shall include the following:
- Description of the component (collector, store, "virtual system")
- Description of the data format
- Test sequences for the determination of the parameters
- Validation sequences for the verification of the determined parameters
- Address of the person responsible for the data

1.D.3.1 Types of stores that should be included in the database

+ Store that is charged via two immersed heat exchangers (solar and auxiliary) and
that is discharged in a direct way

 Store that is charged by solar energy via a mantel heat exchanger and that is
discharged in a direct way

+ Store which is charged and discharged in a direct way

1.D.3.2 Types of collectors that should be included in the database
- Flat plate collector with selective coating

+ Flat plate collector with none selective coating

+ CPC-Collector (CPC = Compound parabolic concentrator)

+ Collector with honey comb cover

1.D.4: Deliverables

A CD containing the numerical computer models, test sequences and validation
sequences for the different types of stores and collectors. Furthermore data of a
"virtual" solar domestic hot water system will be included, which allow for the
validation of a system model (such as the DST-model) for a complete solar
domestic hot water system.
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1.D.5: Time table and further actions

The following table lists the actions agreed upon during the meeting in Athens:

Pos Action Person Due
responsible date
1 Delivery of sets with test and validation sequences all participants | 15/03/02
for stores and collectors according to 1.D.3 of WP 1.D
2 Preparation of an example for Pos 1 and distribution | H. Driick 31/01/02
to the participants S. Fischer
3 Delivery of a set of test and verification sequences A. Veenstra until next
for a "virtual" solar domestic hot water system meeting
4 Documentation of models H. Driick until next
S. Fischer meeting
5 Analytical validation of models H. Driick until next
S. Fischer meeting
6 Application of the models and validation procedures | H. Driick until next
on the test and validation sequences S. Fischer meeting
7 Presentation of results H. Driick next
S. Fischer meeting
8 Discussion of results and decision about the further all next
procedure meeting

Note: This report includes the decisions made at the Brussels and Athens meeting

H. Driick 17/01/2002

Jan Erik Nielsen
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ANNEX J. Position paper from EBHE

7/ AEBHE

POSITION PAPER

To be discussed in the Solar Keymark-2. meeting, Athens

The main targets of the acceptance of International and European Standards, together with
the KEYMARK Project, is the removal of the obstacles to the free trading of our products
and the healthy competition.

It is already known that, before the approval of the Standards, several Laboratories
promoted national testing Standards, resulting to the creation of obstacles to the
penetration in some markets. Moreover, there is a general sense that, in some cases,
Laboratory executives follow commercial politics by favoring specific companies and by
creating conditions of unequal competition.

The continuation of the application of testing Standards, which are different than the
European ones, prolongs this unacceptable situation. It is not accepted the fact that a
Laboratory declares the acceptance of new Standards by participating in Projects such as
the KEYMARK but simultaneously oppose them by implementing other ones.

Our position is that only test results reported by Laboratories accredited for testing
according to the new European Standards should be accepted in the framework of
KEYMARK

Testing Laboratories should keep the rules of impartiality and objectivity. They can not be

considered reliable in cases that their actions indicate lack of objectivity by showing
different behavior against companies or groups of companies.

Athens, 30 October 2001

Greek Solar Industry Association

Dr. lordanis Paradissiadis
President
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Annex K. Answer from P. Croon on questions on
CCB Accreditation

2001-12-12

Accreditation in the KEYMARK system, especially of laboratories

1. The requirements for testing laboratories and inspection bodies

First of all the attention has to be drawn on the requirement B.2.3 and B.2.3.1 of
the CEN/CENELEC Internal Regulations : Part 4 Certification of the
CEN/CENELEC European Mark System (the Keymark), imposing the accreditation
of the certification bodies themselves on the basis of EN 45011 by bodies that are
signatories to the European co-operation for Accreditation (EA) Multilateral
Agreement (MLA). A deviation is not foreseen.

For their departments or subcontractors active in testing and inspection, B.2.3.2
has to be implemented: All laboratories or inspection bodies owned or employed by
a Certification Body shall be accredited respectively against EN ISO/IEC 17025
(EN 45001) or EN 45004 for the category of products and related test methods
covered by the European Standard concerned. In specific cases the Certification
may evaluate laboratories as an alternative to accreditation.

2. The alternative method to accreditation.

If the certification body will itself evaluate the laboratory (or inspection body), the
accreditation body will probably evaluate if the certification body has the
knowledge and the competence to do that. If the certification body has an own
department for testing, the accreditation body involved will assess not only the
certification activity but also the testing activity of the certification body to be
accredited.

The attitude of the accreditation bodies can be specific in these matters depending
of the policy followed in the different countries (Beltest in Belgium, Cofrac in
France, RVA in the Netherlands and so on).

However there exist other methods as the peer assessment as done by CENELEC in
their Keymark schemes.

If in the solar energy sector, one of these possibilities is chosen, it is to be foreseen
in the Keymark Solar Energy scheme. The relevant rules have to be approved by
the CCB.

3. Interpretation of EN ISO/IEC 17025, especially the finance aspects
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It should be remembered that the accreditation bodies are assessing the
laboratories wishing to be accredited on the basis of EN ISO/IEC 17025 and that
they have to give an interpretation to EN ISO/IEC 17025 in their business.

In the framework of EA they are seeking a common interpretation.

However EN ISO/IEC 17025 is giving a requirement relating to the financial
aspects which is not so strict as mentioned in the e-mail of Mr. Nielsen of 2001-12-
12.

It reads:

Clause 4.1.4. If the laboratory is part of an organization performing activities
other than testing and/or calibration, the responsibilities of key personnel in the
organization that have an involvement or influence on the testing and/or
calibration activities of the laboratory shall be defined in order to identify potential
conflicts of interest.

Note 1 Where a laboratory is part of a larger organization, the organizational
arrangements should be such that departments having conflicting interests, such as
production, commercial marketing or financing do not adversely influence the
laboratory’s compliance with the requirements of this International Standard.

Note 2 If the laboratory wishes to be recognized as third-party laboratory, it should
be able to demonstrate that it is impartial and that it and its personnel are free
from any undue commercial, financial and other pressures which might influence
their technical judgement. The third-party testing or calibration laboratory should
not engage in any activities that may endanger the trust in its independence of
judgement and integrity in relation to its testing or calibration activities

4. Conclusion

The Solar Keymark group has first to see which method it the best one for the
testing in the solar energy domain. We remember that a few years ago TNO raised
the question of the high costs of accreditation for laboratory, being perhaps not in
proportion with the income of the limited number of tests which can be performed.
Accreditation in the long run seems however to be the solution, preferred by most
of the people, especially in matters where trade barriers are playing a role, what is
the case.

If accreditation is chosen, the laboratory should foresee in its Quality Manuel
provisions in conformity with clause 4.1.4.

If difficulties persist and if needed, a contact should be taken with EA to see what
can be done in the specific sector of solar energy, wherein research is an important
element and should not be taken in account to evaluate the compliance with the
requirement of an independent finance without subsidy.
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P. Croon

Contact was taken with EA 17/1, 01 by JEN:
Dear Robert Benyon /EA

As you know frommy last mail concerning the ILC on solar
coll ectors we are an European group working on a "Sol ar Keynark
Schenme". In this connection we have a question for EA

Qur problemis that many of the European solar |abs are subsidised
fromnational (independent) funds because of the general politica
will to pronote renewabl e energy, but according to the bel ow
statement this is not allowed:

B.2.3.3 in CEN /CENELEC Internal Regul ations — Part 4:
Certification, ‘The CEN CENELEC European Mark System states that:
"The Certification Body, its |aboratories and inspection bodies
shall not receive financial subsidy to support their certification
testing or inspection activities, in order to avoid unfair
conpetition.”

The basis of this statenment is according to CEN the clause 4.1.4 in
EN | SO | EC 17025:

"Clause 4.1.4. If the laboratory is part of an organization
performng activities other than testing and/or calibration, the
responsi bilities of key personnel in the organization that have an
i nvol venent or influence on the testing and/or calibration
activities of the |aboratory shall be defined in order to identify
potential conflicts of interest.

Note 1 Wiere a laboratory is part of a larger organization, the
organi zati onal arrangenents shoul d be such that departnents having
conflicting interests, such as production, conmercial marketing or
fi nanci ng do not adversely influence the |aboratory’ s conpliance
with the requirenents of this International Standard.

Note 2 If the |aboratory wi shes to be recognized as third-party

| aboratory, it should be able to denonstrate that it is inpartial
and that it and its personnel are free from any undue comrerci al
financial and other pressures which night influence their technica
judgenent. The third-party testing or calibration |aboratory
shoul d not engage in any activities that may endanger the trust in
its independence of judgenment and integrity in relation to its
testing or calibration activities."

CEN advise us to contact EA, so we will appreciate the opinion of
EA in this matter very much.

Thank you

Jan Erik Niel sen
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Minutes of and follow up on the 3™ Solar Keymark meeting in
Vienna, May 27-28, 2002

Participants

Link for: |Particigants| (updated)

Material given out for the meeting:

Link for: |¥ienna meeting material|
[ ]

Meeting Agenda

¢ Interim Report May 2002

o Participants

e Latest Scheme Rules (4.02)

e General CEN Keymark Scheme Rules
Start of meeting /JEN

Welcome
Presentation of participants
Résumé of the minutes of last meeting

WHP1. Network for implementing standards

General remark: It was decided to push the new TC312 secretary to call for delegates for the
working groups (WGH1: Collectors, WG2: Factory Made Systems, WG 3: Custom Built Systems) —
JEN will do that (done 29/5). The revision of standards will be done in very, very close co-
operation with the WG’s — merge of WP1’s with WG’s?. We will try to arrange WG meetings
together with the next Solar Keymark meeting in October in Rome (TC312 secretary informed by
JEN 29/5). In the case of WP1.A/\WGH1 the task leader/convenor is not the same - AAW will
contact Emmanouil Mathioulakis|at Demokritos and arrange close co-operation.

Thoughts after the meeting: To be considered to provide separate space at the Solar Keymark
web site for WP1's and WG's. Please task leaders/convenors, let me know if you want a link
from the Solar Keymark web site to your own web site or you want to pass on the material
to me to organise it?

WP1.A: Separate report from AAW - to be placed at the web site in June

WP1.B: Separate report from AV - to be placed at the web site in June

WP1.C: Separate report from JEN - to be placed at the web site in June

WP1.D: Separate report from HD - to be placed at the web site in June

WP2. Mark Scheme /JEN

Presentation of the 4.02 draft

Discussion of the draft — main issues:

e Accreditation of labs: All labs should be accredited before the end of 2003.

e Subsidies for the labs should end before 2006 — the %-numbers for max subsidy in the current
draft can be removed. Each lab should have the same prices for all manufacturers no matter
their nationality

e Selection and submission of type test samples: The manufacturers should be free to choose
test lab from list of labs fulfilling the requirements in these specific rules and the general
Keymark rules [1]. This might conflict with the interests of the certification bodies, so also in
this connection it is important to establish a dialogue with them as soon as possible. It was
decided that everybody should try to discuss the rules with their national bodies and
invite them for our next meeting.

o How to test big modules, definition of type

e Special test in case of doubt

Jan Erik Nielsen, SolarEnergyCentre, Danish Technological Institute 30-01-03
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¢ Include EN12976 corrections in scheme rules (AV)

e The text copied from the general rules into the specific rules should be deleted

The discussions will be compiled by JEN in the next draft (5.01)

Fees and budget for the secretariat to come was questioned: JEN replied that the fees and budget
is already roughly half compared with the administration of the Keymark for thermal insulation
products, and further more an application for 50% support from EU-Altener for the first two years
has been forwarded.

Deadlines / action plan / meetings:

e 7/6: Nextdraft 5.010f scheme rules - JEN

12/6: Comments before 12/6 - all

13/6: Draft 5.02 - JEN

14/6: Decision if meeting is needed in early September to solve problems

22/6: ESIF meeting

5/9: Draft 6.00 for approval in CCB 19/9 - JEN

14/9: Astig meeting

19/9: CCB meeting

WHP3. Dissemination/JEN

Presentation of the Soltherm project by Wilma Mert, Grazer Energieagentur. It was discussed how
the two projects can help each other. The Soltherm project will promote and recommend the use
of the Solar Keymark and the quality aspects from the Solar Keymark will be brought into the
Soltherm project. Further more it might be possible to use the “guidelines” developed in the early
drafts of the standards (now taken out) in the Soltherm project.

The participants welcomed the homepage.

A draft label for collector was presented — the industry representatives committed them selves
to give comments. A draft for factory made systems will be made by JEN before the next
meeting.

Material for presenting the Solar Keymark will be placed on the web site before next
meeting by JEN

An preliminary overview of the national actions is given in
http://www.solarkeymark.org/Links/Internal_links/Interim 2002/wp3.2 national actions.doc| -
please everybody give all details and return to JEN

It was agreed to focus on getting certification bodies interested in the Solar Keymark

Thoughts after the meeting: A separate space at the Solar Keymark web site for WP3 will be
made before next meeting by JEN

General matters

Interim report (70%) written and delivered March 2002 (%wj
affaele Piria

For economical and contractual matters please contact | at ESIF headquarter in
Brussels.

Next meeting(s)

Next meeting will most kindly be hosted by ENEA in Rome, October 24-26. The plan is to have it
together with the WG meetings.

A preliminary programme is given at: http://www.solarkeymark.org/meetingrome.asp

There is a small risk that we have to have an extra meeting September 3 in Frankfurt, but only if
big disagreements arise though the next drafting period. It will be decided before 15/6 whether this
extra meeting is necessary.

Last Solar Keymark meeting will be March 5™ in connection with the CEN/TC312 meeting, which |
proposed to the CEN/TC312 secretary to have March 6"—7" 2003 at INETI in Portugal.

Concluding remarks

The Keymark project is still well on track.

Jan Erik Nielsen, SolarEnergyCentre, Danish Technological Institute 30-01-03
D:temp\jen\b\04.doc
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Project Proposal Summary

Aim of the project

The aim of the project is to open the European market for producers and dealers of
solar thermal products by implementing the new EN standards and establishing a
certification mark (KEYMARK) for solar thermal products. This “SOLAR
KEYMARK?” shall ensure compliance with the upcoming European standards for solar
thermal products: EN12975, EN12976 and ENV 12977. To the consumers the Keymark
act as a common EU quality certificate for solar thermal systems and components. The
Keymark shall replace all the different national/regional “certifications” existing now.

Expected results
The direct results of the project will be:

e International co-operation about implementing the EN tests for solar thermal
products. A large group of the main national European solar test institutes will be
accredited to perform the tests according to the EN standards

e The SOLAR KEYMARK. This certification mark referring to conformity with the
EN standards will be used as a quality label for solar thermal products

e A solar thermal product will need one test only according to the EN standards — this
test will be valid for whole Europe

And the most important indirect results

¢ Open market for solar thermal products
Increased sale

Lower price

Improved quality

Enhanced user confidence

Dissemination potential

The European Solar Industry Federation, representing approx. 300 European solar
industries, together with 10 leading national solar test institutes propose this Solar
Keymark project. They commit themselves to use their major influence to make the
Solar Keymark valid through out all of Europe, replacing all the different
national/regional “certifications” existing now. So do the associated partners: Active
Solar Thermal Group, representing directly 18 European solar thermal industries and
the test institute Testzentrum Saarbriicken.

Financial details Euro
Total project cost 600,500
Eligible cost (for European Commission support) 600,500
Support requested from the EC 300,000
Support requested from or granted by any other public body (please specify) 0
Expected income (participation fees, sales,etc ...) 0
Financial contribution of the proposer(s) 300,500
Jan Erik Nielsen Page 2 30-01-03
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Contents

PROJECT PROPOSAL SUMMARY 2]
[CONTENTS 3
INTRODUCTION 4
WORK PACKAGE 1: NETWORK OF TEST INSTITUTES 4
WORK PACKAGE 2: CEN/CENELEC EUROPEAN MARK SCHEME 5|
WORK PACKAGE 3: DISSEMINATION OF PROJECT RESULTS AND
IMARKETING THE “SOLARKEYMARK” LABEL ¢
ATTACHMENTS: 8|

Jan Erik Nielsen Page 3 30-01-03
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Introduction

This is the interim report on the ALTENER project: “Solar Keymark - Network co-operation
about implementing the EN Standards and establishing the CEN/CENELEC Keymark for
Solar Thermal Products, Co-ordinator: European Solar Industry Federation (ESIF), Project
manager: Danish Technological Institute, Proposal no: AL/2000/144, Part of the Cluster 2:
Solar Thermal Technology Promotion, Contract no: 4,1030/00-002/2000”. The report
describes the work done in the project so far corresponding to 70% of proposed work.

The project is running very well — some months ahead of the original time schedule.

Work Package 1: Network of test institutes

The network of solar thermal test institutes is established and well functioning. The project
has really become a platform for European test institutes to meet and exchange
experience.

WP1.a Biggest priority has been given to collectors. The implementation of the collectors
test methods of the European standards is already finished at all institutes and more than
half of the institutes are already accredited.

WP1.b Second priority has been given factory made systems. The implementation of test
methods is already finished at almost all labs (only two missing) and the first two labs are
already accredited.

WP1.c Third priority has been given custom built systems. The test methods for these
products are given in preliminary standards (ENV’s) and according to the general Keymark
scheme rules it is not possible to Keymark products for which only ENV’s exists. So the
focus for this group is to work with standards, improving them to the stage where they can
obtain the EN status.

WP1.d The common database for computer models and measured test sequences is
established, but not yet fully developed Appendix WP1.1: Databases — 1.draft.

The first draft list including the most important comments to the standards are produced
Appendix WP1.2: Comments to the standards — 1.draft.

Two meetings out of original planned three has been held so far.

WP1 milestones reached

v 1/4,2001: Network established

v' 8/6, 2001: Kick off meeting, 1. meeting report included in: Appendix G1: Interim Report
October 2001

29-30/10 2001: 2. meeting, 2. meeting report: Appendix G2: Minutes of 2. meeting
31/3, 2002; All labs ready to test according to EN12975-2

31/3, 2002; 6 out of 11 labs accredited for testing according to EN12975-2

31/3, 2002; 6 out of 8 labs ready to test according to EN12976-2

31/3, 2002; 2 out of 7 labs accredited for testing according to EN12976-2

31/3, 2002; 2 out of 6 labs ready to test according to ENV12977-2

15/3, 2002: Databases for models and test sequences established 15/3, Appendix
WP1.1: Databases — 1.draft.

AN N NN N SRN

Jan Erik Nielsen Page 4 30-01-03
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WP1 Milestones missing

a All test methods implemented at all labs
a All labs accredited

Q Final version of databases

a Last meeting with report

WP1 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report
October 2001 and Appendix G2: Minutes of 2. meeting.

v" A set of recommendations for revision of EN/JENV 1297x: First draft with the most
important recommendations: Appendix WP1.2: Comments to the standards — 1.draft.

v' Databases for models and test sequences: First version: Appendix WWP1.1: Databases
— 1.draft.

v Interim Report, October 2001: Appendix G1: Interim Report October 2001

v" Project Interim Report, March 2002: This report

WP1 deliverables to come

Q Last meeting report

Q Final version of databases

O Final set of recommendations for revision of EN/ENV 1297x

Work Package 2: CEN/CENELEC European Mark
Scheme

The process of working out the CEN/CENELEC European Mark Scheme for Solar Thermal
Products (The Specific CEN Keymark Scheme Rules for Solar Thermal Products) is
working out very well. The CEN Certtification Board (CCB) has accepted the development
of a Solar Keymark certification scheme and the creation of a CEN Solar Keymark Work
Group. And despite some confusion in the beginning of the project - due to essential
changes in the general certification regulations at CEN level - the drafting process is now
on track, and a - hopefully - final draft will be presented to the CEN Certification Board
(CCB) in May 2002. An earlier draft has already passed the CCB and has been approved
for further elaboration. The CCB may approve the draft presented in May, but to be on the
safe side we calculate with a final approval in the autumn 2002.

Two meetings with the CEN Management Centre (CMC) have been held and the project
proposal has been presented and approved at a CCB meeting.

It has been discussed how to assure the sustainability of the Solar Keymark certification
after the end of this project — this is reported in the WP3 part below.

WP2 milestones reached

v 11/9, 2001: Project proposal for a CEN/CENELEC European Mark Scheme for Solar
Thermal Products delivered and presented at the CCB meeting in Brussels.

v 11/9, 2001: Project proposal for a CEN/CENELEC European Mark Scheme for Solar
Thermal Products approved by CCB

Phase one completed

v’ 12/9, 2001: Official CEN Solar Keymark Work Group established (Jan Erik Nielsen,
DTI, project manager of the Altener Solar Keymark project; Andreas Constantinides,

Jan Erik Nielsen Page 5 30-01-03
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representing the European Solar Industry Federation (ESIF); Teun Bokhoven,
representing the industry association the Active Solar Thermal Group (ASTIG)

v' 5/3, 2002: First draft of the Specific CEN Keymark Scheme Rules for Solar Thermal
Products approved by CCB for further elaboration

WP2 Milestones missing
a Final preparation (1/5, 2002 and maybe again before autumn 2002)
a Final approval (16/5 or autumn 2002)

WP2 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report
October 2001 and Appendix G2: Minutes of 2. meeting.

v" Project proposal for a CEN/CENELEC European Mark Scheme: Appendix WP2.1:

Proposal for a CEN/CENELEC European Mark Scheme for Solar Thermal Products

Approved project proposal for a CEN/CENELEC European Mark Scheme

Draft Mark Scheme rules prepared (and approved by CCB ): Appendix WP2.2: Specific

CEN Keymark Scheme Rules for Solar Thermal Products.

AN

WP2 deliverables to come
a Approved CEN/CENELEC European Mark Scheme for Solar Thermal Products

Work Package 3: Dissemination of project results

and marketing the “Solar Keymark” label

Designing the label: The minimum requirements for the contents of information are actually
already given in the standards EN12975-1 and EN12976-1 for collectors and systems
respectively. Discussion is going on right now if a kind of classification/characterisation
should be added. First draft of a collector Keymark label is given in Appendix WP3.1: Label
draft.

Focus in the Solar Keymark promotion campaign has so far been directed to the
manufacturers and authoryties. The national industry associations are informing their
members about the new European standards and recommending the use of the Keymark.
See list of arrangements already held in Appendix WP3.2: List of National Actions.

The national authorities and standards committees are “attacked” by the participating
national test institutes, all of them having actually very big influence on the respective
national authorities. The goal is to make the national certification schemes equal to the
Keymark scheme. Some success has been achieved already, but there is still work to be
done. See list of deviating national requirements in Appendix WWP3.3: National Deviations.

Co-operation with the Altener Soltherm initiative has started and agreement obtained that
promotion of the Solar Keymark will be included in the campaigns done here. This means
that the Solar Keymark will reach the public, as the campaigns done within the Soltherm
initiative will recommend the users and installers to choose Keymarked solar products. See
http://www.mysolar.com/soltherm/tools_guidelines.asp|

Also the Solar Keymark has been promoted more generally at international conferences,
see list of papers given in Appendix WP3.4: List of International Papers.

Jan Erik Nielsen Page 6 30-01-03
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Although it was not foreseen in the project proposal a web site has been published:
Wwww.solarkeymark.org} because this is very effective in the dissemination process.

It is very important to establish a sustainable structure/organisation for the administration of
the Solar Keymark to secure its survival in after this project has finished. The project
manager has discussed this issue with the industrial associations and they have agreed on
a proposal for establishing a secretariat very close linked to the industrial organisations and
financed by licence fees from manufacturers. In Appendix WP3.5: Proposal for future
administration of the Solar Keymark this proposal is outlined in more detail.

WP3 milestones reached

v" Updated project information twice a year: Appendix G1: Interim Report October 2001
and this report. Web site published: www.solarkeymark.org|

v" 4 international papers given: Appendix \WP3.4: List of International Papers.

v' Draft campaign material ready for download: www.solarkeymark.org|

WP3 Milestones missing

a Replacement of national certificates with the Solar Keymark: Due to changes (out of
our hands) at CEN level, a Keymark has to be used in conjunction with a national
certificate (fulfilling the Keymark requirements). However the participants are all using
their influence to make the national certification schemes as close to the Keymark as
possible. In Appendix WP3.3: National Deviations an investigation of the national
deviations are presented.

a Final campaign material ready

WP3 deliverables so far

v" Meeting reports: Reports of first and second meeting: Appendix G1: Interim Report
October 2001 and Appendix G2: Minutes of 2. meeting.

Web site: www.solarkeymark.org|

Solar Keymark design: First draft given in Appendix WP3.1: Label draft.

Newsletters and meeting reports from ESIF to members. Newsletters and meeting
reports from ASTIG to members (obtainable from ESF and ASTIGY.

4 international presentations/papers papers given: Appendix WP3.4: List of
International Papers

Draft campaign material for download from: www.solarkeymark.org|

International actions: Co-operation with the Altener Soltherm project and the Altener
Sun in Action Il project

National actions: See list in Appendix WP3.2: List of National Actions

Appendix WP3.5: Proposal for future administration of the Solar Keymark

AR N NN

AN

v
v

WP3 deliverables to come

a Final Solar Keymark Label Design
a A few more international papers
a Final Campaign material

Jan Erik Nielsen Page 7 30-01-03

D:\temp\jen\b\05.doc


http://www.solarkeymark.org/
http://www.solarkeymark.org/
http://www.solarkeymark.org/
http://www.solarkeymark.org/
http://www.solarkeymark.org/

Solar Keymark Project Interim Report October 2002

Appendix G4: Solar Keymark Interim Report March 2002

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

Attachments:

(Attachments to this March 2002 interim report are not included this “Solar Keymark
Project Interim Report October 2002 - Appendix G4: Solar Keymark Interim Report March
2002” version. They can be found at the www.solarkeymark.org web - menu item: Altener
Project).

]
]

a

oo0oo0o00o

Appendix G1: Interim Report October 2001 (incl. minutes of 1. meeting)
Appendix G2: Minutes of 2. meeting

Appendix WP1.1: Databases — 1.draft
Appendix WP1.2: Comments to the standards — 1.draft

Appendix WP2.1: Proposal for a CEN/CENELEC European Mark Scheme for
Solar Thermal Products

Appendix WP2.2: Specific CEN Keymark Scheme Rules for Solar Thermal
Products

Appendix WP3.1: Label draft

Appendix WP3.2: List of National Actions

Appendix WP3.3: National Deviations

Appendix WP3.4: List of International Papers

Appendix WP3.5: Proposal for future administration of the Solar Keymark

Jan Erik Nielsen Page 8 30-01-03
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Database of test and validation sequences
for collectors and stores

Note: This is an example how the database can be structured and should be
used in order to present your input in the same way

1. Introduction

In the European Standards EN 12975, EN 12976 and ENV 12977 numerical computer models
and mathematical procedures for the determination of certain parameters based on measured
data are included. The aim is to set up a data base for measured data (test and verification
sequences) in order to validate the numerical models and evaluation procedures described in
the standards.

This database is containing measured data for solar collectors and heat stores.

The following information should be included in the data base

- Description of collector

- Description of the location and orientation of the test site (only required for collectors)

- Information about the test sequences required for the determination of the parameters and
the verification sequences

- Information about the format of the data files included.

- Address of the person responsible for the data

D:\temp\jen\b\06.doc HD 11/10/02
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Solar Collectors
1.C Collector COL1

1.C.1 Description of the collector

The absorber consists out of 10 absorberstrips (Teknoterm, selective coated). The
absorberstrips are divided into two serial bunches with 5 parallel stripes each. The collector
case 1s build up out of aluminium profile and a 0.5 mm aluminium back. The insulation at the
back is 30 mm PU foam and 20 mm mineral wool. Side insulation is 30mm mineral wool. The
collector has the gross area of 5.85 m? (length 4063 mm, width 1440 mm) and was mounted
horizontal. The transparent cover consists out of 4 structured glass sheets (structure pointing
towards the absorber). The aperture area of 5.09 m? is thus divided by 3 vertical aluminium
bars to hold the glass covers. The test was performed with water as heat carrier and the mass
flow rate during the test was adjusted to 50 kg/(m?h).

1.C.2 Description of the location and orientation of the test site

Location: Stuttgart, Germany
Local Latitude: 48.78°

Local Longtitude: 9.2°

Standard Longtitute: 15.0°

Collector tilt: 48°
Collector azimuth: 5.71° west

1.C.3 Test and verification sequences

The test and verification sequences were performed on the basis of prEN 12975:2000 6.3.4.6.2
Description of test days.

The verification sequences are selected among the sequences not used for parameter
identification. It should be used at least 2 sequences showing enough variability within the
surrounding conditions. The mean temperature of the two sequences shall differ by at least
30 K.

sequence name of data file
Day type 1 according to 6.3.4.6.2 750205t£.30
Day type 2 according to 6.3.4.6.2 750105t£.30
1™ Day type 3 according to 6.3.4.6.2 751704t£.30
o Day type 3 according to 6.3.4.6.2 7524041t.30
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Day type 4 according to 6.3.4.6.2 7524042t.30
Verification day type 2 7517041t.30
Verification day type 4 752304t£.30

Table 1.C3.1: Test and verification sequences for collector COL1

1.C.4 Data files

To ensure the maximum flexibility in the evaluation of the data the selection does not strictly
follow the requirements of the prEN 12975-2. The only criterion for the data selection has

been a positive collector output.

All data files (ASCII-Format) are located in the directory COL_DATA\COL1\*.*,

The time step of the data points is equidistant (30 seconds). The format of the data files is
listed in Table 2. Has a quantity not been measured during the test the channel is denotetd by

“9999”.

column quantity unit
1 time [s]
2 hemispherical solar irradiation [W/m?]
3 direct solar irradiation [W/m?]
4 diffuse solar irradiation [W/m?]
5 long wave irradiance [W/m?]
6 surrounding air temperature [OoC]
7 collector inlet temperature [°C]
8 collector outlet temperature [°C]
9 mean collector temperature [°C]
10 collector mass flow rate [kg/(m?h)]
11 useful power extracted from collector [W/m?]
12 incidence angle of the direct solar irradiance [©]
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13 angle between the normal of the collector surface and the |[©]

projection of the line of sight to the sun into the
longitudinal (east —west) plane

14 angle between the normal of the collector surface and the |[©]
projection of the line of sight to the sun into the transvers
(north —south) plane
15 surrounding wind speed [m/s]
16 time derivative of the mean fluid temperature [K/s]

Table 1.C.4.1: Format of the data files for collector COL1

1.C.5 Contact person

The measured data of the test and verification sequences are provided by:

University of Stuttgart, Institut fiir Thermodynamik und Warmetechnik (ITW)

Stephan Fischer

Paffenwaldring 6, D-70550 Stuttgart, Germany

Phone: ++49-711-685-3231, Fax: ++49-711-685-3242
email: fischer@itw.uni-stuttgart.del
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Stores
1.S Store STO1

1.S.1 Description of the store

The store is discharged in a direct way and charged via a solar loop or an auxiliary loop heat
exchanger. Hence, according to the classification of stores given in Table 1 of ENV 129773
the store belongs to group 2.

The nominal volume is 280 litres. The store vessel as well as the heat exchangers are made of
steel that is enamelled for corrosion protection. Both the solar loop heat exchanger and the
auxiliary loop heat exchanger consist of a smooth tube with a fluid content of 5,7 litres. Design
drawings of the store are shown in Figure 1.S.1.1 to Figure 1.S.1.3.
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Figure 1.S.1.1:

Front view of store STO1
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Figure 1.S.1.2:

Side view of store STO1
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Figure 1.S.1.3:

Bird's view of store STO1
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1.S.2 Test and verification sequences

The test and verification sequences were performed on the basis of prEN 12977. The numbers
for the sequences given in Table C1 refer to the corresponding section of prEN 12977. For the
tests water was used inside the store and as heat transfer fluid for both heat exchangers.

The store was connected to the test facility in the following way:

Tap water inlet at the bottom (connection KW) and outlet at top (connection HW).

Solar loop heat exchanger and auxiliary loop heat exchanger:

Inlet at the upper connection (VL) and outlet at the lower connection (RL).

Conditioning was performed via the inlet at the bottom (connection KW) and the
outlet at top (connection HW). This means that the “tap water connections’ were

used.

name of data file

Test C according to 6.3.2.1.1.2 CX 0610.DAT
Test S according to 6.3.2.1.2 SX 0809.DAT
Test L according to 6.3.2.1.3.2 LX 0627.DAT

Test NiA according to 6.3.2.1.4

AXN 0327.DAT

Test NB according to 6.3.2.1.6.2

BXN 0528 DAT

Test V according to 8.2.1.1.3

DX 0612.DAT

Test N1V according to 8.2.1.2

DXN 0530.DAT

Table 1.S2.1: Test and verification sequences of store STO1
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1.S.3 Data files

All data files (ASCII-Format) are located in the directory STO_DATA\STOI1\*.*. The time
step of the data points is equidistant (1.5 minutes). The format of the data files is listed in
Table C2.

column quantity unit
1 time [h]
2 ambient temperature [°C]
3 tap water inlet temperature (cold) of the store [°C]
4 tap water outlet temperature (hot) of the store [°C]
5 tap water volume flow rate* [m3/s]
6 solar loop heat exchanger inlet temperature [°C]
7 solar loop heat exchanger outlet temperature [°C]
8 solar loop heat exchanger volume flow rate* [m3/s]
9 not used -
10 auxiliary loop heat exchanger inlet temperature [°C]
11 auxiliary loop heat exchanger outlet temperature [°C]
12 auxiliary loop heat exchanger volume flow rate* [m3/s]
13 not used -

Table 1.S.3.1: Format of the data files for store STO1

* Note: The flow meter for the determination of the flow rates was located at the inlet. Hence,
if required, the corresponding inlet temperature has to be used for the calculation of
the mass flow rate.
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1.S.4 Contact person

The measured data of the test and verification sequences are provided by:

University of Stuttgart, Institut fiir Thermodynamik und Warmetechnik (ITW)

Harald Druck

Paffenwaldring 6, D-70550 Stuttgart, Germany

Phone: ++49-711-685-3536, Fax: ++49-711-685-3503

email: drueck@itw.uni-stuttgart.de
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Section A: Solar Keymark WP1.A input to CEN/TC 312 WG1

Section B: Solar Keymark WP1.B input to CEN/TC 312 WG2

Section C: Solar Keymark WP1.B input to CEN/TC 312 WG3
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Internal procedures for Solar Keymark WP1.A
and input to CEN/TC 312

During the Solar Keymark project comments of the EN12975-1&2 (solar collectors) have
been collected and frequently discussed by emails and during the meetings. The main aim
with colleting the comments has been to help each other in implementing test procedures for
Solar Keymark labelling, to identify difficulties with performing the tests and to interpret the
harmonised standards. Some of the most useful comments that have facilitate the
implementations of the test procedures and accreditations have been collected in this
document. This document primarily aims to act as Solar Keymark internal procedures for the
operational procedure of performing the tests and secondly gives suggestions for revision of
the standards to the CEN/TC 312 for the next scheduled revision of the harmonised standards.

This is the first version of this document and it is aimed for discussions and acceptance in the
4™ Solar Keymark meeting in Rome. Additional comments, which were addressed at the 3rd
Solar Keymark meeting in Vienna for further investigations, will also be discussed at the
Rome meeting. These additional comments will be added to this document after the meeting
in order to make a final version for the 5™ Solar Keymark meeting in Portugal. The additional
comments will primarily be:

o Recommendations on how to structure the standard better for the quasi-dynamic
test in order to help the laboratories to make better selections of data points for
parameter identification.

Action from: Peter Kovacs
. Calibrating pyranometers
Action from: Asa Wahlstrom and Carmen Granados Casals
o Mechanical load test
Action from: Pierre Richard and Asa Wahlstrém
o Uncertainty of test result
Action from: Pierre Richard and Ueli Frei (through Asa Wahlstrom)
o Clause 6.3.5.2
Action: Hubert Fechner

. Inconsistence between 12975-1 and 12975-2
Action: Hoang Liuaw and Asa Wahlstrom

See WP1.A minutes from previous Solar Keymark meetings for further information about the
addressed problems in these comments.
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Comments to EN 12975-1

Comment 1: Change prEN to EN
The standard is referring to prEN 12975 instead of EN 12975, throughout the complete
document.

Comments to EN 12975-2

Comment 1: Better structure, layout and table of contents

The standard is not well structured. Required conditions (figures etc.) are often not in a table.
This makes it not easy to work with. Also the chapters could be better structured, for instance
a new chapter on a new page etc. It’s impossible to find something by using the table of
contents. The table of contents should include all chapters, from main chapter 1-6 with sub
chapterse.g. 6.1.1.1.

Comment 2: Mix up of “Uncertainty" and "Accuracy"
The word accuracy is often used when it supposed to be uncertainty. For example in
6.1.23.2.1.

Comment 3: Specify properties of coating

The documentation of test results requires only the name of the material of the absorber
coating (given in Annex D.2 and Annex F.2). This makes it difficult to identify the material. It
would be beneficial if it is required that the manufacturer must give values for o and € for
documentation of the coating.

Comment 4: Symbols and units, page 5:
Coefticient b0 for the incidence angle modifier Kep 1s missing

Comment S: Second method of identification of parameters in QDT

Beside the Multiple Linear Regression (MLR) for identification of parameter values in the
QDT equation (in 6.3.4.8.1) also other methods should be possible to use. For example
algorithms for non-linear models as the Levenberg-Marquart-Algorithm and the DF-program
as used for Dynamic System Testing acc. to ISO 9459, Part 5. The work within IEA SH&C
Task XIV has showed that both approaches lead to the same results. The advantage of MLR is
the simplicity of the data evaluation, whereas the non-linear model is more flexible with
respect to special collector designs. Solar Keymark suggest that Work group 1 (CEN/TC 312)
should investigate if the suggested methods lead to the same result. This could be verified in
an inter-comparison of test results of QDT measurements. The verification will tell if the
methods should be taken into account for the revision of the standard.

Comment 6: Heading Annex D and Annex F

The heading in Annex D and F should be without “... under steady state conditions” since the
“performance test reports” are also for reporting tests done according to the quasi dynamic
method.
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Comment 7: Annex E

The symbol eta0 has become a square in table "Based on Absorber Area” and table ”"Based on
Aperture Area” in Annex E. Should be changed. (The same in Annex G.)

It should be clearer if it is mentioned that 6.1 is the steady state method and 6.3 the quasi-
dynamic method under “Thermal performance has been tested based on the test methods” in
Annex E (as it is done in Annex F)

6.1 Outdoor (steady state) |:| 6.1 Indoor (steady state) |:| 6.3 Outdoor(quasi-dynamic) |:|

In the table "Power Output per collector unit (W)” in Annex E it should be indicated that
these values are for normal incidence

Comment 8: Annex M

In the standard Annex M is only informative. In Annex G, that is normative, it is stated that if
thermal performance has been tested according to 6.3, test results according to Annex M
should be attached. Therefore Annex M should be normative in case of testing according to
6.3

Comment 9: Table number
In 6.1.5.2. should the reference to table 1 should be table 5.

Comment 10: Illustrations
In 6.1.7.1 the Figure 5 is wrong figure and should be the one showed below.

Right Figure 5
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Comment 11: IHlustrations

In Annex I the Figure 1.3 is wrong figure and should be the one showed below.

Aperature Area of Tubular Collector

Ao = L2 x B2

Tubular Collector with Reflector

Length: L2j Length of exposed reflector.

Width : B2j Width of exposed reflector.

Figure 13

Right Figure 1.3

Aa = L2 x d x N

Tubular Collector without Reflector
di Internal Diameter

L2: Length of Parallel and
Transparent Section of the Tuke.
(Length of Aksorber)

N: Number of Tubes.

Figure 1.4
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Comment 12: Illustrations
In Annex I the Figure 1.5 is wrong figure and should be the one showed below.

Aperature Area of Flat Plate Collector

Reflector

NOOTOCOTNONY ADOTOOOTTOSY

---------------------

Ao = L2 x B2

Figure 1.3 Figure 1.6

Right Figure 1.5

Comment 11: Maximum Tm" values

In 6.1.4.4 it says that the maximum temperature shall be at least around 80 °C. This should be
changed to “shall be chosen so that maximum Tm’ value is at least 0.09 unless the
temperature difference become smaller than required in 6.1.4.3.”

Comment 12: Choice of absorber test

Four different methods are described for heating the absorber in clauses 5.2.2.2.2 through
5.2.2.2.4. In Annex B.13.2.2, page 96, it should be written which method that has been used.
It is not clear which method that should be used under certain conditions or if it is a free
choice. Add at the end of 5.2.2.1 “One of the methods described in 5.2.2.2.2 through 5.2.2.2.4
may be chosen.

Comment 13: Clarification
Add at the end 0f 6.2.4.8.1 “NOTE: Positive EL values are a downward oriented irradiance
onto a surface with a temperature of 0 K.



Solar Keymark Project Interim Report October 2002
Appendix WP1.2: Comments to the standards

Cluster 2: Solar Thermal Technology Promotion, Contract no.: 4.1030/00-002/2000, Proposal no.: AL/2000/144

Comment 14: Delete per square meter two times

One can not calculate a value “per square meter” without knowing the reference area to use.
Furthermore the effective thermal capacity of collector, C, has the unit (JK™') and the specific
heat capacity, c¢;, has the unit (Jkg'K™) according to page 5 and 6.2.6.2. Therefore, must the
mass, m;, in Equation 29 has the unit kg (that is in consistence with page 5). The sentence in
6.2.6.2 should be “... ,of the product of its mass, m;, (expressed in kilograms), ...”. Delete
per square meter two times in 6.2.6.2.

Comment 15: Observation interval recommendations occurs with two expressions

In 6.1.2.1.1.3 it says that the condition for the desiccator should be observed both “prior to
and following each daily measurement sequence” and “on a regular basis”. Delete “prior to
and following each daily measurement sequence”.

Comment 16: Micrometers in Equation 14
The integration borders have wrong units. It should be micrometers expressed with the Greek

((my77 and a ((m77 (ﬂm).

Comment 17: Change prEn to EN
Change to EN 12975-1 in Annex B.2.3 instead of prEN 12975-1.

Comment 18: Rain penetration test

The rain penetration test has been frequently discussed in the Solar Keymark meetings. The
standard has three different methods for detecting rain penetration. It has been concluded that
all three different methods are needed in the standard, but they need further specifications.
Therefore, have Solar Keymark written three internal papers that address the difficulties and
make suggestions how to clearer define all three methods. These papers are suggested to be
the Solar Keymark recommendation for revision of the rain penetration test. The papers are
added in the Annex 1-3 of this document.
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ANNEX 1: Rain Penetration Test, Weighting the Collector

Comments and suggestions concerning the rain penetration test defined in 5.7 of EN 12975-2:
5.7.2.2.a: Weighting the Collector

Kostas Voropoulos
NCSR "Demokritos"

Point 1:

The Standard EN 12975-2 suggests three alternative methods of measuring the penetration of water into the
collector, after the rain penetration test (5.7.2.2):

- weighting the collector
- humidity measurement
- measuring the condensation level

However, only for the first method it specifies the procedure and the measuring device together with its
uncertainty. It says nothing about the other two methods, i.c. the procedure to be followed, instruments,
accuracies, e.t.c.

The measurement of humidity inside the collector is a method which introduces many uncertainties due to its
nature and it is not mentioned when, how and at which point of the collector this measurement is conducted.

The procedure for the measurement of the condensation level in the inside part of the cover is not also specified.
Measuring the area of the condensate is very unreliable since this area does not have regular shapes and is not
evenly distributed in the cover.

Our opinion is that the whole procedures for both humidity and condensation level measurements should be
mentioned clearly in the test of paragraph 5.7 of EN 12975-2.

Point 2:

In5.7.2.2 of EN 12975-2, it is stated that the minimum accuracy of scale must be + 1gr for the measurement of
the collector weight.

Since there are collectors that their weight can reach over 50 kg, it is obvious that the measurement of such a
collector with the accuracy of + 1 gr presents many uncertainties related to other environmental parameters and
requires very expensive balances. It is proposed that the measurement should be conducted with an accuracy of
5 gr/m” collector area.

Point 3:

In the Standard there is no specific mention about the several types of collectors that can be tested in rain
penetration, concerning their construction materials. However, there are collectors which have wood on their
backs.

Our proposal is that an extra paragraph should be included in 5.7 of the Standard, stating clearly that in cases of
collectors having wood in the backs (or other special cases), the laboratory must take all necessary measures so
that the final result will not be influenced or altered by the special construction of the collector during the
conduction of the test.

Comments and suggestions concerning the pass criteria of the rain penetration test defined in 5.3.7
of EN 12975-1
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In this paragraph it is stated that the pass criterion for the collector concerning the rain penetration test, and in the
case that the weighting method has been used, is that the determined water quantity shall be less than 5 gr/m”.

According to our opinion, this figure is too small, since in praxis the majority of the collectors present such water
penetration. It should also not be forgotten that actually this the only test in which a quantitative pass criterion is
set, whereas in all other tests it is the "no major failure". This may cause the unhappy situation that a collector
with medium efficiency can pass the rain penetration test due to its "heavy sealing”, thus being certified and
another collector with very high efficiency can be excluded because it did not meet the 5 gr/m” rain penetration
criterion.

It is therefore proposed that the acceptance criterion of the rain penetration test for the collector should be
30 gr/m”.



