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Lessons learned and Comments on the EN12975-1&2

Edited by: Aase Wahlstroem / SP

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

· Annex M 

· Second method of identification of parameters in QDT 

· Heat transfer fluid

· Tilt angle

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.  

· 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  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.

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.

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.
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/m2.

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/m2 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/m2 and the acceptance criterion for the collector should be 30 gr/m2. 

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 K(b 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.

14. 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

15. Annex M, page 133:


Why only informative?

16. Exposure test 5.4.3 is unclear (30 days – 30 hrs?)

17. 6.1.5.2. Reference to table 1 should be table 5

18. 6.1.7.1 Figure 5 is wrong figure

19. Rain test criteria ambiguous

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

21. QDT: Benchmarktest for parameter identification

22. Round Robin Test should be performed

23. 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. 
24. 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"

25. 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, ?).

26. 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.

ANNEX WP1a.1: Refernces to: Uncertainty Analyses in Solar Collector Measurement

Christian Müller-Schöll, 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
ANNEX WP1a.2:
Rain Penetration Test

Suggestion of the method 5.7.2.2.b: Humidity measurements, Christian Mûller-Schöll/SPF 

As far as I see my job,we are looking for something quantitative, which

is still not very easily done, and might need some mor e experience and

also input from other labs, but I will try something that is on the safe

side:

******

For flat plate collectors, an "absolute humidity sensor" has to be

placed in the air gap between the absorber and the glazing. Care shall

be taken that the sensor does neither touch the glazing nor the

absorber. This type of sensor usually consistst of two elements, a

relative humidity sensor and a temperature sensor. Absolute humidity is

assessed by calculation. The collector and the sensor shall be connected

to the hot fluid loop for at least five hours before the rain is

switched on in order to stabilize. When testing outdoors, in order to

minimize disturbances of the measurement, the collector shall be shaded

during the whole test.

The humidity shall be monitored from five hours before the raining till

at least five hours after the raining.

Results

Any visuble droplets in the inside of the collector 

or a humidity that exceeds 20 g/kg at any time during the periods

described above, or a humidity that doubles from the value measured

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 later stage, during

the test "Final inspection", Clause 5.11.

Remarks from the author:

We might also need to add a chapter about humidity sensors,

calibrations, uncertainties etc. in the appropriate section.

Numerical figures in the text proposed above are subject to discussion.

******

-- 

Christian Müller-Schöll

SPF-HSR

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, 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 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/m2 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"

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/m2. 

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/m2 rain penetration criterion.

It is therefore proposed that the acceptance criterion of the rain penetration test for the collector should be 30 gr/m2. 

ANNEX WP1a.3: Comments in formatted sheet from Christian Mûller-Schöll/SPF

TC312 Standards Revision Comment Sheet

Character of the comment
 FORMDROPDOWN 

Comment reference number (edited by convenor)      


Exact reference
 FORMDROPDOWN 

Clause
6.1.2.3.2.1
Quote (if necessary)

“     ”

Author

Christian Müller-Schöll
E-mail

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, ISO 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. I 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? I 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. I 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.

Lessons learned and Comments on the EN12976-1&2

Edited by: Amalie Veenstra / TNO 

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-AV
) 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. 

Comments, discussion and action

A. Some wrong references and other editorial issues

B. 1. Implementation of SMT Bridging the Gap result DST and CSTG
2. Comparability CSTG and DST concerning reference conditions

C. Round robin tests needed?  

D. Daily load pattern for Long Term Performance Prediction (LTPP)

E. Conformity of slightly changed products

F. Development of standards “virtual” system for quality check

G. Methods for calculating measurement uncertainty 

H. Availability InSitu software for DST

I. Presently conducted DST tests in Europe and acceptance 

J. Testing costs

K. Classification and sequence of tests

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 (D1 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 (“D1 ±∆D1”, 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

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 uncertainty, 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 TRNSYS 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. 

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

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

Test
Anti​freeze fluid
Con​trol unit
Col​lec​​tor
Store
Heat ex​changer
Sup​por​t​ing frame
Collec​tor piping or installa​tion

Freeze resistance test
X
X2)
X3)
X4)


X3)

Over temperature

X2)
X
X


X

Pressure resistan​ce


X
X
X

X

Collector tests


X





Lightning protec​tion


X
X4)


X5)

Mechanical strength





X


Thermal perfor​man​ce7)
X1)
X
X
X
X

X6)

Ability to cover load7)
X1)
X
X
X
X

X6)

1):
Usually not affected, except when the viscosity of the fluid changes.

2):
If the control unit is involved in frost or overheating protection.

3):
Mainly for drain-back systems.

4): 
If the tank is placed outdoors.

5):
If the material is changed (especially non-metal to metal) 

6):
Mainly for thermosyphon systems

7):
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.

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 manufac​turer. 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

4.1​.4.1
5.2
Over temperature protection test
A

4.1.5
5.3
Pressure resistance test
A

4.1.2
5.4
Water contamination test (op​tio​nal)
D

4.4.1
5.5
Lightning protection test (optional)
D

4.3.2
5.6
Mechanical strength and dura​bility of sup​por​ting fra​me test (optional)
D

4.3.1
prEN 12975‑1
Collector tests
prEN 12976-1

4.5.2, 4.7
5.8
Thermal performance cha​rac​teri​zati​on
C

4.5.2
5.9
Ability to cover load
C 

Full list of incoming comments

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

Laboratory
Comments

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.

c)  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)


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 project“bridging the gap“)

· No round robin necessary

TNO (Netherlands)
· Results bridging gap to be included 

· 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”

First Experiences with and Comments on the ENV12977-3

Edited by: Jan Erik Nielsen / DTI 

First experiences:

ENV 12977-3: Storage Performance Test

Laboratory
Deadline for implementation
Deadline for accreditation
Comments
Test 6.3.1

Analytical
Test 6.3.2

Par. ident.
Test 7

In system test

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





Demokritos   (Greece)







DTI  (Denmark)
2002-03-31
2002-03-31
UA determination time consuming
X



ENEA (Italy)
2002-12-31
2003-03-30





ITW (Germany)
2001-12-31
2002-03-31
good experience with parameter identification method
X
(only heat loss rate and capacity)
X
X

IZES (Germany)
?
?
Simplification wanted

?


SP  (Sweden)
2002-12-31
2002-12-31
Testing and evaluation is time consuming

X
X

First comments:

Laboratory
Comments to ENV 12977-3: Storage Performance

Arsenal  (Austria)


Demokritos   (Greece)


DTI  (Denmark)
p10: 0,05 ->0,1 K

p12: control deviation of store inlet temp. 0,1K

p14: 0,02->0,05 K

p22: Other UA-method / fewer T-points

Maybe only one heat loss coefficient necessary

ENEA (Italy)


ITW  (Germany)
- good experience with parameter identification method

- 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)





� AV = Amelie Veenstra





Jan Erik Nielsen
Page 23
19-03-02
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