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Executive publishable summary

IQ-TEST - Improving Quality in Testing and Evaluation of Solar and Thermal characteristics of building components
Original research objectives 

The aim of the IQ-TEST Thematic Network was to further develop common quality procedures for testing, calibration, data gathering, cleaning and analysis, interpretation of test results and scaling/replication to real buildings, maintenance of test infrastructure (PASSYS/PASLINK test cells and alike) which exist in 12 European countries. These activities has consolidated the network, integrated the new test sites and strengthen its common approach of support for new product developments in the field of innovative building components through semi-standardised tests and pragmatic, practicable and affordable but accurate procedures.
Expected deliverables 
· a consolidated collaboration between the members. 
· a commonly agreed set of updated quality procedures for operation of test sites and for product performance evaluation, described in a series of quality manuals, verifiable on the Internet and checked after test site inspection visits by an expert who reports to the network, and common exercises.
· a better understanding of the impact of local variables on the results of performance tests 

· the full integration of the new test sites in the quality assurance policy of the network. 

· an assessment of the possibilities for European standardisation of the test procedures. 

· higher confidence in the results by professional clients and a broader market for performance evaluation using the tools and facilities of the network.

· a self-sustaining network maintaining quality in test and measurement procedures beyond the project.

Project’s actual outcome 
WP 1 ‘Development of quality procedures’

PASLINKIT (WP1) has turned out to be a much appreciated new tool for assisting local implementation of quality control at experimental test sites. In the course of the project from users (network members only) have been collected, and the tool has being gradually improved. At the end of the development, PASLINKIT can be offered as a tool for use by others outside of the IQ-TEST network and the PASLINK grouping for assisting experimental test site managers.

As such, the visits of an expert for on site quality assessment proved to be a very efficient means of evaluation and of support for the local team (test site manager and data analysis team). 

WP 2 ‘Training of test site managers and data analysis’

In the course of the project, 3 training sessions were organised. The training package has evolved in the course of the project. The data analysis has been focused on PASLINK test cell data but the analysis methods are useful for more general activities. 

The future use of the package will be without special costs for the users, so the value/cost ratio will be high.
The training packages will be available without restrictions.

Some of the training sessions were already open for other parties such as universities and other research institutes. Targeted audiences are parties such as universities and other research and testing institutes who are involved in similar dynamic testing on thermal and energy flows related to complex building elements.

WP 3 ‘Round robin tests as part of feasibility study for standardization activities’

The results of the inter-site comparison of test results on an identical component have resulted in an assessment of the possibilities or further standardisation of the test methods and the evaluation procedures.

WP 4 ‘Documentation and synthesis of case study material’

The case studies are an important element in the presentation of the results and of the capabilities of the network members to perform assessment studies of the thermal and solar performances of advanced building components. They integrate the results of testing in PASLINK test cells and of computer modelling to scale these results to real buildings and/or to replicate them in other climate conditions. These case studies are prominent success stories showing the network’s capabilities.
WP 5 ‘RTD strategy’

The results of the WP 5 include an assessment of further opportunities for RTD work by the network, integrating the enhanced possibilities of the network after the implementation of the newly developed quality schemes through this project. A direct result of WP 5 is the DAME-BC project, which was accepted by EC DG Research (ENK6-CT-2002-80650)

WP 6 ‘Support for the organisation of national and regional seminars’

A first workshop was organised at EMPA, Switzerland on 30th October 2001.

The 2nd workshop was held in conjunction with the the 3rd EPIC conference, Lyon 23-26 October 2002 
WP7 ‘Overall coordination of the network, including website development’

In general terms, the main use of the results of IQ-TEST is of course by the network members themselves. They are the first beneficiaries of the improved quality procedures and guidance provided by the network.

At the longer term, these improved quality schemes should result in higher confidence of the market in this type of testing, in improved support for European standardisation procedures and better performing products on the market.

The network has also made substantial progress with the development of the PASLINK/IQ-TEST website, which is an important dissemination route. 

A lot of data from IQ-TEST are already available on the PASLINK website. This is a very efficient way of disseminating results, since already many people have contacted members of PASLINK for further information or even for collaboration.

Even though IQ-TEST has been created for use amongst its members, the results obtained are useful for other research organisations and an effort should be made towards further collaboration. Furthermore, results obtained from IQ-TEST measurements can be used for quality control purposes and/or quality assurance for materials and structures in the market. Approach of manufacturers that would be interested in obtaining a certificate for their products has already been made by some members of PASLINK and results are encouraging.

Broad dissemination and use intentions for the expected outputs 

Throughout the project, dissemination has been a major issue of concern. The main dissemination media are the website and the various workshops. Papers were presented at various conferences.

Further dissemination of the results will be done at different levels:

· For the members of the thematic network, dissemination will take place after the project by applying and presenting the deliverables to colleagues.

· For persons and organisations not belonging to the network, dissemination is mainly achieved by the public part of the website information. The procedures developed in the course of the network activities are to a large extent available for other organisations.

· The conference to be held in the frame of the DAME-BC Accompanying Measure project (Ispra, 13-14 November 2003) is a major means of disseminating the results of IQ-TEST.

 Detailed Final Report
The Final Technical Report does not contain any confidential information. Therefore, both Part 1 and Part 2 are combined for publication.

1. Objectives and strategic aspects

From 1985 on, the European Commission started a concerted action aimed to improving the confidence in passive solar systems for buildings: PASSYS. Major efforts were spent to develop common test methods, test facilities and simulation tools to that end, through large research projects in the field of passive solar system testing and evaluation (PASSYS I, PASSYS II, COMPASS, PASLINK, PV-HYBRID-PAS, ROOFSOL, …). These efforts resulted in a powerful method based on outdoor tests in well-defined test facilities and on scaling and replication of the results from testing to real buildings.

Nowadays, a network of 14 test centres in 12 European countries uses almost identical facilities and applies common quality procedures for performance assessment of this type of building products. The co-operation between these research centres has been consolidated in a European Economic Interest Grouping, called PASLINK, and in this thematic network project IQ-TEST. The investment, both of the European Union and of the research centres involved, to set up these test facilities and to develop the methods, is huge: some 20 Million EURO, of which the EC has funded about 10 M EURO.

The services provided by this network to the building industry and the research community include full support in product development (advanced glazing and façade and roof systems, BIPV, …) aimed for improved energy efficiency and indoor environment control of buildings. Hence it contributes to the management of greenhouse gas emissions in the building sector. 

The exchange of experiences between the network members and the improvement and co-ordination of the quality procedures is a major effort for co-operation at Europe wide scale. Moreover, the network members play an important role at national level both in the support of industry and in the development of national regulations regarding energy efficiency in buildings.

As a spin-off of the concerted research, several new European standards have been  developed with important scientific inputs from members of the network. At the longer term, the collaborative research contributes to the preparation of  a European standardised method for performance assessment of the energy performance of building components.

This thematic network is co-ordinating common quality procedures for testing, calibration, data gathering, cleaning and analysis, test results interpretation and scaling/replication to real buildings, maintenance of the test infrastructure. This will consolidate the network and its common approach of support for new product developments in the field of novel building components through semi-standardised tests and pragmatic, practicable and affordable but accurate procedures.

It is the aim of the Network to make use of the various types of competence which exist among the members and to share this knowledge with the others for an optimal performance of the whole network.

All members are contributing to the common goals by sharing their experiences from test and evaluation exercises, by gathering information from other research projects and from case studies, by applying the common procedures, once upgraded and approved, by further training and improving their skills, by disseminating the Network’s message towards potential professional users.

The final result on the longer term should be a European standardised method for energy performance evaluation of innovative building components and energy conscious buildings, leading to energy efficient buildings.

The Improved Quality concept to be developed in this thematic Network should finally result in an Integral Quality Assurance Policy of the Network. This Policy will be of value, not only for the Members of the Network, but also for other networks and institutes involved in quality procedures for testing, e.g. Building Integrated Photovoltaic projects, etc.

2. Scientific and technical description of the results 
The scientific and technical results of the network are reported here by work package. For each of the work packages, an overview is given of the specific objectives, how the work was performed and the results obtained, compared to the milestones as outlined in the project proposal. 

2.1  WP 1: Development of (pragmatic) quality procedures

2.1.1 Details from work programme

	Work Package: Development of (pragmatic) quality procedures
	WP No: 1

	Starting date: month: 1
	Duration: 36 months
	Total effort: 7 man-months

	Member involved
	Role of Member
	Effort (person-days)

	FGUTP
	WP leader and task leader Manual development
	45

	JRC
	Task leader: Inspection visit
	25

	DTU-IMM
	Task leader: Quality procedures in data  and error analysis
	10

	Other partne rs
	Input to manuals
	55

	Objectives : 

This task aims to make the quality procedures for test site management, testing and data analysis better in line with the real needs and to adapt the existing procedures to make these more practicable and feasible for the test site managers. Moreover, a number of new procedures have to be developed, including quality check of the data and analysis of results procedures.

	Deliverables:

· Manuals

· Test site inspection report

	Milestones and criteria:

Months  8, 13, 19, 28, 36: Updated  versions of the manuals, to be evaluated at the working meetings and during the training sessions (WP2)

Month 36: all test site visits finalised and reported. The result of these visits will show at what level the test sites are capable of meeting the quality requirements for testing.


Table 1
Work programme for work package 1
2.1.2 Results of subtask: Quality manuals: PASLINKIT tool

The main objective of WP1 was to adapt the quality procedures for test site management, testing and data analysis existing at the beginning of IQ-TEST, and new ones to be developed (quality check of the data and analysis of results), to make them more practicable and feasible. Although the existing documents dealing with quality procedures in principle guaranteed that a good quality level could be achieved, many teams were not fully in line with these agreed procedures because they were sometimes too demanding with respect to the quality to be achieved.

It was thus decided to create a software tool that would make all the pertinent quality documents available on-line. It should include the possibility for easy updating and give all the important information about the status of compliance of a particular team with the quality requirements, namely about the valid calibration of every instrument or sensor. This tool, fully developed within IQ-TEST, written in Visual Basic, was named PASLINKIT and it has the following main features:

· A data-base with all the sensors at each of the test cells in each test site - this work is to be done only once by each test site. Updating this data-base is easily done by removing old sensors and adding new ones via menu. A simple click on a test cell will list all the corresponding sensors, as shown in Figure 1.
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Figure 1  
Main page of PASLINKIT showing the sensors associated with one test cell. The menu for updating sensors is also shown.



· Indication of the calibration status of each sensor. The data-base includes the date when the last calibration has been performed, and the required period for recalibration. This PASLINKIT tool then computes if the calibration is valid or not, and displays the status by sensor with a color code: green is calibration is still valid, and red if a recalibration is needed. The user can also specify a warning period (e.g., 60 days) to issue an alert for sensors that will end their calibration validity within that period. These sensors are then displayed in orange color. Figure 2 shows an example of such a listing for a particular test cell. Yellow represents a component that does not require calibration.
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Figure 2 Status of calibration listing in PASLINKIT, ordered by easy to read colour code.



· Easy access, by menu, to all the Quality Manuals in pdf format:



· Apparatus Manual, listing all the existing equipment and documenting their latest calibration.

· Operations Manual, listing all procedures for testing and maintenance.

· Calibrations Manual, listing all procedures for calibration of measuring equipment and defining maximum intervals for repeating calibration.
· Compass Test Procedures, listing running sequences for testing and data analysis requirements.


New versions of Manuals can be added or old ones removed using the menu.

A full search is available to locate where a certain word appears in the text of any of the manuals in the database, making it easy for anyone to locate where a certain topic is addressed.

· Sensor calibrations are input in detail using a linked EXCEL spreadsheet. Old calibrations are kept on file, but the tool recognises the latest one for the updating of the calibration status of each sensor.

Other types of calibration reports (e.g., a report from an outside laboratory or manufacturer) can be input as a scanned document or pdf.



· Detailed recording of procedures, sensors and respective calibration status, data files and analysis of results for each test. This information is organized into 4 pages: Test details (see Figure 1), Test room strategy (see Figure 3), Service Room strategy (see Figure 4), and Data Analysis and Results (see Figure 5). Data files names and locations are recorded, as well as analysis tools used. 



Each test can be recorded with a specific name and kept in the test site data base and viewed later whenever necessary.



· Software Manuals are available in pdf format (CTLSM, LORD. MRQT, PASFIL). New manuals can be added and old ones removed using a menu command.



· Periodic backups of the database can be done for security reasons.

· Easy access, by button, to all the calibration manuals in pdf format.

· All the information can be printed using simple commands for hard-copy versions of the Manuals, for record keeping and for meeting requirements of formal ISO 9000 Quality procedures.

The first full working version was prepared during the first year of IQ-TEST and distributed at the Athens meeting at the end of 2000 to all teams for preparation of their specific test site versions. This experience produced some recommendations for changes, implemented and discussed during the Glasgow meeting in June 2001.

A second version, integrating yet more improvements requested by various participants, was distributed at the Brussels midterm and Steering Committee meeting in November 2001. The main new features included in this version were:

· A password protection to allow change of information.

· An improved search function for multiple documents due to the large number of pdf files.

· A field to allow a detailed description of the dynamic test sequences.

· Information about the date of the last update of Paslinkit.

· Automatic connection between the date of any calibration sheet and the update status.
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Figure 3  Test Room strategy page.
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Figure 4  Service Room strategy page.
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Figure 5  Data Analysis and Results page.



Conclusions

The initial work plan for WP1 called for defining a pragmatic set of quality requirements that would prove feasible for test site managers to apply. Rather than trying to simplify the procedures that were already in place, which were considered as the minimum acceptable for ensuring quality testing, it was decided to create a software-based utility, named PASLINKIT, to reach the same objective without relaxing the level of demand but requiring a lot less effort for test site managers to implement. PASLINKIT was not foreseen in the initial work plan, but it naturally developed from it. It required a larger effort to develop it than initially foreseen, but it was possible to find the necessary support within the existing budget allocation.

PASLINKIT was ready for use at the end of the first year of the project, and was continuously improved with the collected comments by all the participating teams, in an excellent collaborative network effort. Improvements were gradually implemented as they were identified throughout the whole life of IQ-TEST. PASLINKIT has been implemented at each test site, which was the best way to identify problems and desirable improvements. 

2.1.3 Results of subtask: Inspection visits

The final goal of the regular inspection visits is to improve the quality of the experimental work and to guarantee a coherent experimental set-up at the thermal test sites in the frame of the PASLINK EEIG activities. Inspection visits are carried out on sites of candidate members also.

Aim of the visit is to inspect the implementation of the harmonisation actions defined by the network. Special attention will be given to trace ability of documents, calibration, data and analysis.

1. Introduction

Inspection is defined as an agreement between the network partners to review the status of quality level of the outdoor test facility, harmonised operating procedures and common data analysis. The participating test sites should have at least one so called ‘upgraded test cell’ operational, being subject for the inspection.

A procedure for the inspection visit has been defined and can be found in this document, as well as a template for the inspection reporting.

In the past two more inspection visits have taken place, in 1991 and in 1995. This document reports about the latest visits that took place during the IQ-Test project.

Background

Important is to understand that in principle each test laboratory should follow international standards, whereas the PASLINK IQ-Test project consortium can define only a certain level of conformity on different aspects agreed by the PASLINK network.

Thus benchmarking gives a reference of confidence for certain tests that may be used as level of skill (quality!). Note that commercial tests remain difficult to certify
. Our PASLINK network is a research network (DG Research supported) although organised in an EEIG.

Concerning Paslink the situation for auditing is probably the best referred to EN 45004 (ISO/IEC 17020) that deals with inspection. The problem is that PASLINK being a research network (now running the IQ-Test project) the assurance of quality can only be described in manuals or in Good Laboratory Practice (GLP) with references to (where possible) standards. Existing or evolving standards can be used as guidance for definition of GLP’s and general quality issues, thus 19011 or 17025 (General items such as: ‘contents of reports’ and ‘requirements for inspection’ can be copied, after adaptation to PASLINK).

Good Laboratory Practice (GLP) is a quality system concerned with organizational process and the conditions under which studies are planned, performed, monitored, recorded, reported and archived. The whole concept can be applied to environmental, field and laboratory studies. It contains a complete traceability in 17025 for routine based processes. Probably the most important fact for PASLINK is that it is in particular suited for development of methods and tests on methods and not for products.

2. Overview of visits

An overview of the inspection visits in the frame of the IQ-TEST project

Until now nine visits have taken place to:
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PASLINK site Date of visit Type of test cell cells | persons
FGT-UP in Porto 19-20 March 2001 AS, Upgraded 2 2
PSA in Almeria 7-8 May 2001 AS, Upgraded 2 2
BRE in East Kilbride 6-7 June 2001 HFS, Upgraded 4 1
EMPA in Duebendorf. | 29-30 October 2001 Ventilated skin - 3
BBRI in Limelette 15-16 November 2001 AS, Upgraded (2) 3 3
VTT in Espoo 20-21 March 2002 HFS, Own constructed | | 2
University of Athens 27-28 November 2002 | HFS*, has moved 1 2
CRES in Athens 28-29 November 2002 | PAS embedded 2 2
JRC Isprz 9-10 December 2002 [ HFS, Proto type 2 1
University Cottbus 11-12 March 2003 HFS, Has moved 2 2
TNO Bouw 10 March 2003 HFS, Upgraded 4 2
DTU Not applicable o upgraded cell 2
No member anymore:
ITW AS embedded 3 -
GENEC - 4 -
CSTB - 1 -
Conphoebus Left PASLINK 1/1/03 | HFS, upgraded 4 -





* New and improved versions of HF-tiles were shipped to Athens.

** Inspection visit carried out by Paul Baker (BRE, Scotland)

Table 2
Inspection visits carried out in IQ-TEST

PASLINK EEIG consists at present of 12 sites of which 9 have upgraded PASSYS test cells (out of 37 Cadolto type test cells). Five sites (12 original PASSYS test cells) are not in the network testing activities anymore. Two of these sites have an upgraded test cell but are not involved in PASLINK activities. Two sites went through the process of becoming a member to the network.

Concluded can be that the network recognizes 3 types of test cell and therefore knows 3 calibration and experimental test procedures.

The conclusions from these visits are not necessarily reflecting the situation of all participating sites but moreover demonstrate the need for harmonised activities and to bundle the expertise that is available in the network.

Quality control and traceability

At one site it was demonstrated how important the database software tool can be.

PASLINKIT is a powerful tool supporting the goals of IQ-Test concerning quality control and trace ability. The problem is, that the software is new and some time is needed to implement it. A very important deliverable that should demonstrate not only to the Commission the level of quality but to industry also. It is strongly recommended to give high priority to the implementation of this tool.

The implementation of PASLINKIT is still under way but some sites have difficulties with the integration of it with their own quality system. The first inspection visits resulted in a list of implementation problems. A more complete list was compiled during the plenary meetings from the comments and remarks that were collected during the inspection visits and it was given further attention by the developer to solve these problems. In January 2003 a final and much improved PASLINKIT the University of Porto made version 3 available.

At another site it was demonstrated that the network could be very helpful for the analysis of data. The training, common software tool and the workshops are needed to keep this level. One of the recommended exercises in IQ-Test is the cross-analysis of data. That has demonstrated the ability of a quality description of the experiment and the quality of the data analysis and reporting.

At some sites the wall component for the benchmark testing was under construction or even installed. Pictures have been taken but can be found in the appropriate documents describing the walls. Some information and assistance was given to construct the wall at the sites that were in the preparation phase. By the end of the project all experimental work should have been finalised.

Discussion was made almost at every site and problems were notified and often solved, ranging from positioning of climate sensors, to calibration procedures.

Air infiltration

The reporting of relevant air leakage to ambient is a general problem. The matter of air-tightness was discussed during some plenary meetings and improvements have been notified in the reports from other site managers thereafter. The discussion was mainly about the physical aspects of air infiltration; is it a diffuse process or a local effect? Energetically considered it is an important difference that probably only can be assessed by performing tracer gas experiments. However, since most of the test cell is not changed after a calibration (only the south wall or even a part of it). The impact will be almost the same when the experiments are carried out in the same period of time. The discussion remains if the 50Pa criterion is correct for deciding if the experiment is valid or not.

Taking into account the age of the test cells and the condition that some of the test cells are, the near future may bring a number of partners in problems. (BRE cannot reach under 2 ACH using pressurisation and JRC just under 1 ACH; both have HF tile test cells). It is a serious problem but so far the upgraded test cells are still OK, however maintenance is required to keep the test cells tight against water penetration.
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Table 3
Characteristics of test cells
After the first visits the air infiltration has been discussed several times during the meetings. The conclusion was that it is strongly recommended to apply the tracer gas technique during the whole experiment duration.

The test cell

The visits made clear that three different type of test cells can be distinguished, see further. In order to perform common experiments more attention should be given to the design of the experiment to fulfil the goals that are set for benchmark exercises. 
The three test house concepts differ for the design of the experiment. It depends a lot on the time constant for optimisation (more attention should be paid to it). A design model is needed in the present situation (TRNSYS or ESP-r). The effect of solar gains through the walls is neglected as well.

The description and minimum requirements for the test cell should be reviewed in the light of the three types of test cells. Define accuracy of reported heat loss of test component in terms of the total heat loss (only applicable for caloric measurements).

This item remains for discussion.

It should be noted that some test sites are reporting problems with the older test cells, mostly due to rain penetration. TNO, BRE and JRC report each, one test cell that cannot be used anymore and should be demolished.

Data Analysis

An important part of the visit has become the traceability of documents that deal with the data collection and data analysis. A common problem is for those sites that have one person performing the experiment and the analysis, to keep the documentation up to date. In general that person has all the knowledge in his head and the need to document it is not too obvious. The cross analysis exercise forces all partners now to document carefully all aspects of the data collection, data treatment and finally the analysis. At test sites where experimental work and the data analysis is divided between 2 or more persons or even groups, all aspects of documentation were found FRInspectioReport.doc Bloem page 7/15 of a higher quality. The inspection visits made it clear that it has improved considerably over the last years.

Inspection reports

After the visits a report has been made by the inspector and discussed with the site manager. In some cases actions were recommended. After approval by the site manager the reports have been sent to the PASLINK co-ordinator. 
3. Test Cell description

At present there is not a full and well defined set of minimum requirements for being accepted as a PASLINK test cell.

In theory, PASLINK EEIG are in favour of a performance-based approach whereby each team has the liberty to design a concept as long as it meets the specifications. In practice, it is not possible to have a full set of very precise requirements.

Examples are:

South wall orientation may differ

A test cell which has a small overhang above the test component

Purpose of the experimental work; caloric or component heat loss measurements

Future members may have constructed or will construct a test cell with features that have been proven by PASLINK experience.

Frequency for test cell calibration if one uses cellulose as insulation material for the test cell envelope (major change in material properties if water penetration) or PUR for which ageing may be a major problem.

However, beside the performance approach description, PASLINK EEIG will decide on a case by case about the minimum requirements. The proof of conformity may require substantial additional efforts, as well by the organisation involved in the test cell design as by the PASLINK EEIG. Any particularity or diversity should be justified supported by an error analysis.

The following is a proposal for the so-called PASLINK upgraded test cells, which have been discussed during several plenary meetings.
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Table 4
Requirements for PASLINK test cells

In addition to execute experimental work:

1. Means to measure the heat loss through the wall with accuracy better than 5% of the total heat loss. In practice it means that HF-tiles, the PAS wall or a ventilated skin should be installed

2. Means to measure absolute temperatures with accuracy better than 0.2 ºC. TC with reference junction or calibrated PT100 are commonly used.
3. Means to disturb the indoor air temperature (by auxiliary heating or cooling). In case of cooling the internal gains may not exceed 200 Watt. A PRBS or ROLBS sequence should be controlling the heater.
4. Means to maintain natural convection as much possible. Stratification can be reduced by using a ventilator which power should be as low as possible; less than 50 Watt is achievable.
5. Means to collect data at regular interval and to store these raw data for elaboration in a later phase. At present all sites have fast computers, connected to the Internet, for control of reliable data acquisition instruments.

Not a requirement: Means to measure the ventilation losses through the envelope with accuracy better than 4%. In practice it means tracer gas measurements during the experiment for highest accuracy.

4. Minimum set of sensors

During PASSYS a minimum set of sensor has been defined. The set has been adjusted for the upgraded PASLINK test cells.

The description of the sensors should be given (example gives JRC Ispra situation)

Climatic data

0GHE01 : 
Global horizontal incident solar irradiation (W/m2) in plane of roof of thetest cell

0GVE01 : 
Global vertical incident solar irradiation (W/m2) in plane of south wall

0ATE01 : 
Ventilated air temperature, external (°C) in plane of south wall

0ATE02 : 
Ambient air temperature (oC) in weather box North side of test cell

0DHE01 : 
Diffuse horizontal incident solar irradiation (W/m2) local weather station

0AVE01 : 
Wind speed at 10 m height (m/s) local weather station

0ADE01 : 
Wind direction at 10 m height (degrees) local weather stationCell data

1ATI01 : 
PT100 Test room air temperature, centre of floor, 15 cm height (oC)

1ATI02 : 
PT100 Test room air temperature, centre of ceiling, 15 cm below (oC)

1ATI03 : 
PT100 Test room air temperature, centre of east wall, 15 cm of (oC)

1ATI04 : 
PT100 Test room air temperature, centre of west wall, 15 cm of (oC)

1ATI05 : 
PT100 Test room air temperature, centre of room (oC)

1ATI06 : 
PT100 Test room air temperature, centre of partition wall, 60 cm o (oC)

1ATI07 : 
PT100 Test room air temperature, centre of south wall, 60 cm of (oC)

1ATI08 : 
PT100 Service room air temperature, centre of ceiling, 20 cm of (oC)

1HP01 : 
Electric heating power of the auxiliary heater and axial fan power (W)

In addition HF tile or PAS sensor description see related DOCs

In addition a list of sensors and instruments for the specific test component.

Some definitions
ACH: 

Air Changes per Hour

TC: 

Termocouple

PT100: 
Platinum termo resistance sensor

HF-tiles: 
Heat Flow sensitive tiles

PAS: 

Pseudo Adiabatic Shield

PRBS: 

Pseudo Random Binary Sequence

ROLBS: 
Randomly Ordered Logarithmic Binary Sequence

ATI : 

Air Temperature sensor Interior

5. Upgraded test cells


Heat Flux tile upgraded test cell (6)

Original test cell on which interior surface 

heat flux tiles are mounted. Major part of 
the envelope is exposed to solar radiation 

and ambient temperature.

Figure 6 HFS type test cell
PAS upgraded test cell (5) 
Due to the heavy insulation, special attention should be given to the experimental set-up

The wall can be made adiabatic under certain conditions by using the heat-foils in the wall.

An embedded version does exist at CRES that maintained its original volume.
Figure 7 PAS type test cell
EMPA test house (1)

The test house contains two rooms with a ventilated skin.

Differences are the controlled environment of the test room (Tambient is only applicable to the exposed testing component)

It is a light weight test cell.

The wall can be made adiabatic under certain conditions.
Figure 8   EMPA test cell
6. Conclusion

The visits have turned out to be very useful in identifying general problems that concern mostly in testing and analysis, but often specific local problems also. In this way the PASLINKIT tool was improved as well as the experiment procedures. It is strongly advised to repeat such inspection visits to keep the network of outdoor test facilities at its high quality.

Highest priority should be given to the implementation of PASLINKIT. This might be obligatory for the experiment only; however it will demonstrate that documents produced by the Network, be it test procedures or other quality documents, can be linked easily to the database structure.

High priority should be given also to regular (re-) calibration of the test cell to be used for commercial tests or benchmark tests, including proper reporting of the air infiltration rate and preferably the ventilation heat loss by means of tracer gas measurement.

Another topic is the analysis of the produced data. The Network has decided during the project on a clear procedure for data treatment (from raw data to model input data) and cross analysis as a training aspect. The reporting could be more consistent when other network members with knowledge about the experimental and analysis work could give a ‘second opinion’ (cross analysis). It would improve considerably the quality of analysis including error analysis and reporting.

Maintenance is important and probably a regular check on water tightness of the roof might avoid a lot of problems in the future. An umbrella was discussed at one site that could improve the conditions during summer period as well.

7.  Inspection procedure
Announcement of the visit by the PASLINK inspector is made several months before the visit will take place. After agreement of dates for the visit, the test site will arrange accommodation and the inspector organises his travel.

The visit:

Opening meeting with all people involved. The inspector explains the scope of the inspection visit and presents his programme. The time schedule will have to be organised taking into account availability of the people.

The programme will include a visit to the test cells, the making of several photos, the discussion of data analysis, PASLINKIT, quality issues etc. (following the topics in the inspection check sheet (below). If time permits a visit to supporting units can be arranged, such as workplace, laboratory etc. to make a more complete picture of the test site situation.

Closing meeting with all people involved. The inspector presents his findings, the good things and the things to be improved (actions to be carried out)

The inspector will prepare within two weeks time a preliminary report including pictures that will have to be checked by the test site manager. He will give his comments and remarks to the inspector within an agreed period (usually 1 week). The inspector will submit the final report to PASLINK and the test site within a month after the inspection visit has taken place.

Note that the inspection report is not public, but for PASLINK internal use only.

8. Inspection template document

A template document for the inspection visit was compiled based on the experience of previous inspection visits (1991 and 1995) updated with the goals set by the IQ-Test Network to improve the quality in testing and analysis.

Test Site Inspection, Check Sheet - Institute (XX), date of inspection

Administrative matters:

See xyz PASLINK status report ('date of latest version'). The status reports are documents collected at regular interval by one of the partners (at present CRES in Greece)

The visit will follow three main issues: Hardware – Operationality – Analysis. All three issues are related to Quality and in particular trace ability (administration, manuals, data, etc.)

Introduction (general description of the institute, its position in PASLINK, organisation, names of persons directly involved, web-page, etc.)

Hardware (General description of sensors, cabling, DAS, visual check of the test cell; see site map in PASLINK CD rom too)

Computer:

Software:

DAS:

Status during visit:

Computer network: (concerns means for data exchange and control)

General:

Pressurisation and tracer-gas instruments:

Climate Data (PASSYS defined minimum set of climate/ambient parameters to be measured)

Operationality: Status 'date' (level of ventilation losses should be documented, description of the installed building component)

Test cell 1:

Test cell 2:

General remarks:

Quality

(Some hardware channels from DAS to physical position and/or vice versa will be checked)

(Check of the ventilation system and heating/cooling system).

Manuals (Previous PASLINK documents and integration with PASLINKIT)

Data elaboration and analysis

From raw data to analysed result data. One may recognise 4 steps concerning traceability:

1. Storage of raw data,

2. Filtering in space and time,

3. Preparation for model input and

4. Final result data (thermal parameters etc.)

(Cross analysis by another PASLINK partner is crucial to demonstrate our IQ Test quality objectives.)

Calibration (of sensors, instruments and of the test cell; Manual)

(Check the HFS and PAS calibration procedure)

Check reporting requirements with PASLINK for example reduction of data, sensor description etc. reference to proper manuals, like calibration for PAS or HFS, pressurisation. PV Hybrid Pas has introduced a reporting template

Quality system (Organisation of PASLINK site in relation to EN45000 and or ISO9000)

Actions to be carried out after the visit.

Conclusions:

Photos (A number of photos will be taken).
2.1.4 Results of Subtask: Test Report Template

The test results must be reported according to the agreed format. Thereto a test report template has been developed as the standard format for reporting.
The template is included as Deliverable 1.3 on the CD-ROM. 

An example of a test evaluation report is presented under WP2.

2.1.5 Results of Subtask: Test sites database – PASLINKDAT

According to the Test Site Status Report template used for years to record the activities carried out at the Test Cells, a database was developed in order to gather information from every Test Site.

The database was developed in order to provide information of the following:

· Details of each test site: Organisation, laboratory name, location, telephones, Fax.

· Status of PASLINK membership (full member, associated member, candidate member).

· Overview of the experiments carried out with information on the origin of the project (international, national research project, commercial project with possible links if available). 

· Names of test site manager and other persons involved in the activities together with some information on how to contact them (telephone, e-mails).

· The Test Sites’ philosophy, an overview of the test site activities and their plans for the future. 

The database was redesigned in order to be more flexible, more easy to input information, more simple by means of displaying the data.

The database addresses two kind of users:

· The simple user for just acquiring information on the Test Sites

· The standard user to input data
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Figure 9  Start menu of PASLINKDAT
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Figure 10  General information sheet 

The Access database is available on the CD-ROM as Deliverable 1.4.

2.1.6 Results of Subtask: Quality procedures in data and error analysis

This subtask is integrated in WP 2 and is reported in the relevant section.

2.2   WP 2 : Training of test site managers and data analysis

2.2.1 Introduction

2.2.1.1 About this document

This document is the management summary of the final result of the EU Thematic Network project IQ-Test (2000-2003), Work Package 2: Training of test site managers and data analysis.

For full report: see final report of WP2, which includes annexed instructions and examples plus test cases (datafiles)

2.2.1.2 Objective IQ-Test WP2

To develop and apply a set of training instruments, aiming to promote that at each member’s outdoor test site the expertise in the design, preparation and execution of tests and the analysis of test data comply with the required minimum quality level.
2.2.1.3 Detailed description

	Work Package: 
Training of test site managers and data analysis
	WP No: 
2

	Starting date: 
month no: 1
	Duration: 
36 months
	

	Members involved
	Role of Member
	

	Partner 9: TNO
	WP leader and task leader for thermal part and system identification
	

	Partner 8: EC-JRC
	Task leader for electric part and system identificaton exercises
	

	Partner 4: DTU-IMM
	Input on data analysis and error detection
	

	All others (exc. 11: Ustrat)
	Participants to training
	

	Objectives :

To develop and apply a set of training instruments, aiming to promote that at each member’s outdoor test site the expertise in the design, preparation and execution of tests and the analysis of test data comply with the required minimum quality level. 

	Description of work/tasks: 
Before an actual test can be regarded as completed, a high number of successive actions have to be taken; from preparation of the test cell and its instruments, calibration, mounting test specimen, setting the control strategy and data acquisition for the dynamic test, logging, checking and cleaning of the data; but also the application of a dynamic system identification software package to extract from the computed results the physical properties of the test specimen and their accuracy. 

The test site teams and especially the test site managers should have expertise in a whole range of topics. Practice shows that it is not evident to guarantee this at all test sites over a longer period. Normally, different persons perform different parts of these actions. Voluminous quality documents are available (see WP1), but it is hard to keep all the knowledge and experience up to date, in particular if there are changes in personnel or gaps between successive tests. 

In order to improve the quality, training sessions are planned which all test site managers can attend and other persons involved in the test site operation. A 1998 enquiry among the test site managers showed that there is a general need for such activity. A mixture of the following concepts will be used: central training courses, training by work experience in other organisations, training ‘workbooks’ with example problems.

The inspection visits at all test sites by the task leader (see WP1) will also serve as an important support to the local test site manager and personnel for training and evaluation of procedures.

Further assistance will be provided through the training sessions on the following: 

1) Training people in system identification, parameter estimation and model validation using statistical methods.

2) Transfer of know-how on non-linear and non-stationary modelling of thermal dynamics of complex building components. The background is that some building components, and in particular, more complex components constitute a non-linear system. Furthermore, methods for modelling non-stationary systems will be considered, since, for instance, moisture in building components may call for methods for non-stationary modelling.

3) Training people in using and implementing methods for automatic detection of errors in on-line measurements. Methods for both  systematic and random errors will be considered. The methods will provide an estimation of the detected error or drift in the measurements. 

4) Training on implementing methods for correction of errors and for filling in missing observations in time series. The background for this subject is that many methods for system modelling etc. need complete and rather perfect time series of data.

5) Assist people and test teams in signal processing, error detection, statistics, system identification, model verification and in modelling dynamical systems in general.

6) Training on design of experiments. The motivation for this subject is the fact that by designing the experiment in an optimal way, the number of test, or the needed time period, can be reduced.

	Deliverables:

Training packages for outdoor test preparation, execution and evaluation (system identification)

3 training sessions

	Milestones and criteria:

Months 4, 15, 24: 
completed training package (3 rounds)

Months 10, 22, 31:
evaluation of training sessions (3 rounds)

	Interrelation with other work packages:

Pragmatic procedures of WP1 are input for WP2; WP2 is input for quality of RR tests in WP3. There probably can also be some benefit for WP 4 by guaranteeing better test site data.


Table 5
Work programme for work package 2

2.2.2 Results
2.2.2.1 Workshops

Three workshops-training sessions were organised, consisting of:

· Workshops with presentations concerning system identification, data processing and error analysis.

· Training sessions with hands-on analysis of simulated or real dynamic tests sequences and/or discussion of home work.

Material from these sessions:

· Presentations at the workshops

· Specifications of the calculation cases

· Individual homework reports

Additional material produced on the basis of these sessions:

· Checklist for test preparation, execution and evaluation

· List of frequently made mistakes

· Prototype models of test cells and specific components

· Example of test evaluation report

2.2.2.2 Training participation

The first workshop was held in Athens, Greece, on Thursday November 30th 2000. 

As part of this workshop the participants were invited to analyse sets of data from different sources. This analysis also served as training for the use of the software program Lord for analysis of dynamic thermal data. This first training has been very successful and was visited by 19 participants from all institutes participating in the IQ-test project. 

The first training has been evaluated for the second and third training, see next figure.
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Figure 11  Part of the evaluation results of the first training.

A second workshop, jointly organised by TNO Bouw (NL), DTU-IMM (DK) and the JRC-IES-RE, was held in Copenhagen, 30-31 January 2002, on the topic of “Dynamic analysis and modelling techniques for the energy performance assessment of buildings and building components”. 

These specific techniques enable the assessment of unknown parameters in physical systems in particular those systems that have dynamic or non-linear behaviour and that includes photovoltaic and ventilated facades.

As an example, the experimental data from the hybrid PV integrated wall has been analysed and modelled with these identification techniques, in a previous project. 
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The workshop offered to 21 persons a number of lectures on the application of GLM (General Linear Model) and the demonstration of the latest version of the routine Ident in the MatLab toolbox and the program CTSM developed by DTU-IMM. Professor Jan Holst from the Technical University of Lund (Sweden) was invited to give a lecture on a comparison of Output Error (OE) and Prediction Error (PEM) methods. All participants could perform individual exercises on the provided computers. 
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Before the workshop, homework test cases had been distributed for each participant to complete and submit a few weeks before the meeting.

The third and final workshop was held September 25-26, 2002 at JRC Ispra (It).

Theme:

Building Energy Performance Assessment and Dynamic Modelling

Specific mathematical identification techniques enable the assessment of unknown parameters in physical systems in particular those systems that have dynamic or non-linear behaviour and that includes photovoltaic and ventilated facades.

Participation: about 15 members from PASLINK and external visitors.

Various presentations were given on physical parameters from identification tools such as LORD, CTSM and Matlab-Ident , error assessment of thermal parameters, electric and thermal analysis from building integrated PV system and more.

Part of the meeting was reserved for hands-on exercises on the homework cases and on evaluation of the collected homework results.

2.2.2.3 Dissemination of results

After the project the training packages serve as a stand-alone training package for new personnel involved in PASLINK or similar experiments of dynamic thermal and energy flows related to complex building elements. The data analysis will be focused on PASLINK test cell data but the analysis methods are useful for more general activities.

The use of the packages after the completion of the project will be without special costs, so the value/cost ratio will be high.

The training packages are available without restrictions due to protection of results or patents.

The results will be open for other parties such as universities and other research institutes. This way new co-operations might be set-up and the knowledge that is generated will be available for more parties. 

2.2.3 End products

2.2.3.1 Workshop presentations

See list of presentations in Annex A to the final technical report, part 2.

2.2.3.2 Training package

The training package consists of the case studies prepared for the training sessions:

See Annex B to the final report.

2.2.3.3 Other utilities

List of frequently made mistakes (including tips and tricks)

As a result of the training sessions and the homework activities, various types of mistakes were made and frankly reported and discussed by the participants. These formed a valuable source of information for future users.

This resulted in a list of frequently made mistakes/tips and tricks.

See Annex C to the final report.

Set up of experiment:: error analysis 

One of the important questions is, what is the effect of type of test cell, test component, climate/weather and test equipment and test procedure on the possible accuracy of the test.

During the project, various ways to analyse the uncertainty of tests have been proposed, discussed and tried.

As a result, the idea of a guidance tool was developed. This guidance tool will be worked out as part of the DAME BC Accompanying Measures Project before end of 2003.

The principles are presented in Annex D the final report.

Prototype models of test cell and specific components

As a result of the training sessions and the homework activities, various types of models were used to describe the test cells and test components.

The intention is to prepare a set of prototype models for the different types of test cells, and for calibration and specimen tests, for specific test components.

This set will be presented as part of the Guidance Tool that will be completed within the DAME BC Accompanying Measures Project before end of 2003 (see also Annex D the final report).

Example of test evaluation report

An example of a report to describe the process of evaluation of test results has been prepared. The example was based on the report of the homework exercise prepared by Maria Jose Jimenez Taboada (September 18, 2002). 

See Annex E to the final report.

Note: the test evaluation report does not cover a full test report. See WP1 “Guidance Tool” for more information.

2.3  WP 3: Round robin tests as feasibility study for standardisation

2.3.1 Details from work programme

	Work Package Title: 
Round robin tests as feasibility study for standardisation
	WP No: 3

	Starting date: month no: 1
	Duration: 36 months
	Total effort 5.5 man-months

	Member involved
	Role of Member
	Effort (person-days)

	BRE
	WP leader 3
	45

	Univ. Strathclyde
	Task  Leader Model calibration
	5

	Other partners
	Participant
	60

	Objectives :

To assess inter-site quality of testing and analytical procedures of the participating organisations, with a view to developing Standards for outdoor testing.

To produce high quality data for calibration of ESP-r.



	Deliverables:

A report will be produced at the end of the project, including

· Presentation of the test data and analyses

· the quality of the test data and analytical procedures 

· recommendations regarding 

(a) the quality assurance of test and analytical procedures

(b) an outline standard 

· results and recommendation from the model calibration exercise.

	Milestones and criteria: 

Month 6 (September 2000) : design of component 1 available

Month 9 (December 2000) : design of component 2 available, component 1 constructed

Month 12 (March 2001): component 2 constructed, design of test available

Month 30: round robin tests on  both component 1 and 2 terminated

Month 33: evaluation and synthesis of test results; results from model calibration

Month 36: final report, recommendations


Table 6  Description of Work Package 3 in the work programme
2.3.2 Scientific and technical assessment

A round robin test generally produces a clear picture of the overall quality of certain test procedures carried out by the participating organisations. The main activities of the work package have been involved with the design and testing of suitable test components and the subsequent analysis of the test data. 

Given the number of organisations involved in the Thematic Network it was decided at the beginning that it was impractical to circulate one component for testing for the following reasons:

· Variation in the test aperture size of test cells between sites.

· High transportation costs.

· Likely difficulties in keeping to a strict timetable, given the use of the test cells for other tests.

The approach adopted was for each organisation to construct its own component(s) according to strict instructions regarding the selection of materials, manufacture and instrumentation. Two components of different levels of complexity were design.

The first component for round robin testing – the opaque wall

The design of the first component was proposed by the work package leader at the 1st Plenary Meeting. The principle of the design was to incorporate flexibility, in order that the first component could be used as a platform for the second component. The first component is an opaque, homogeneous panel consisting of a sandwich of 200mm PS30 insulation between plywood, which fits the aperture of the test cell. The component has a removable central section: height 1500mm x width 1250m. The thermal properties of the panel are well defined and the required materials are available in the locality of each participant.

The objective of testing the first component is for each participant to determine the thermal characteristics of the panel by

1. 1-D heat flux measurements through the central removable section, in order to determine its thermal transmission coefficient (U-value = UProfile_A)

2. An energy balance on the test cell, in order to determine the thermal transmission coefficient of the whole component (U-value = U1) The latter value will include edge effects, which will vary depending on the test cell and installation of the test wall at each site.

The final version of the design was circulated at the end of June 2000.

The second component for round robin testing

The objective of the second component is to introduce a greater degree of complexity by using a window to replace the central section of the first component. Therefore, the following can be determined

1. The whole wall U-value (U2) and solar aperture (gA-value) estimated from the test cell energy balance.

2. The window U-value (Uw) which includes the edge effects of the frame: 
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where A is the whole wall area and Aw is the area of either the central removable section of the opaque wall or the window including both frame and glazing.

The proposal for a double glazed window was discussed at the 1st Plenary Meeting, where various options were suggested, e.g. centralised vs. local sourcing of double glazed units, manufacture by each participant, etc. The outcome was a proposal by BBRI, that the frame for the window, including a “spacer”, should be provided centrally by BBRI, whilst each participant should supply their own glazing, on the assumption that the properties of ordinary float glass from each locality would be more or less identical. It was proposed that each participant would send a sample of clear float glass to BBRI for spectral analysis. Calculations based on the results of the tests indicated that all samples would give the same centre-of-pane U-value in a double glazed unit. However, three of the samples from BRE, CRES and TNO would give significantly different solar energy transmittances compared to the six samples from the other participants, which were found to be within a range of (1%. It was recommended that BRE, CRES and TNO should find alternative glazing suppliers.

The final proposal for the window was made at the 2nd Plenary Meeting and window profiles were shipped out to participants in January 2001. Each participant was asked to supply BBRI with further samples of the actual glass to be used in the test component. The results of the spectral analysis of the samples were presented at the 3rd Plenary Meeting in June 2001. Again, difference were found in between the glazings. Although all glazings have similar visual properties, the range of the energy transmittance, 66 to 72.6 %, was significant. This would result in a range of 73.2 to 77.3 % in the g-value (solar aperture) of the double glazing units. 

It was decided at the plenary meeting that the participants would go ahead with the testing of their existing glass incorporated into the double glazed window. The differences in the glazings would be taken into account in the inter-site comparison.

The spectral analysis was done by BBRI (supported by the ZOEKLICHT research project (VLIET-bis project 970388, Onderzoek naar lichttechnische en energetische eigenschappen van gevelsystemen. Supported by the Flemish Region of Belgium)).

Recommended Test Procedures for IQ-Test WP3 Round Robin Tests - Test Sequences

The procedures applicable to both the opaque and the window, which are based on the COMPASS Measurement and Data Analysis Procedures (van Dijk and Tellez, 1995), were documented and circulated to participants in March 2001.

Recommended Reporting Format for Test Results

A proposal for the reporting of the round robin test results was presented at the 3rd Plenary Meeting in June 2001. A revised proposal was circulated to participants after the meeting. The objectives of the format are

· To standardise reporting format within IQ-Test and PASLINK

· To provide a general template for reporting test results for IQ-Test and future work

· To provide a means of interchange of data between sites.

The reporting proposal also contains recommendations for the common coding of sensors used in the round robin tests and general advice concerning internal validation of test results and error analysis. A proposal for performing an error analysis was presented at the 5th plenary meeting.

2.3.3 Analysis cross checking exercises

In the original description of the tasks for the work package, the results from each participating organisation would be synthesised by the work package leader, and would include a cross check on the data analysis. It was agreed at the start of the project that all teams would benefit from exchanging data and performing a cross check on another team’s data, in order to check the quality of both the data and analytical procedures.

A data exchange format was proposed at the 4th plenary meeting as a simple means of providing an adequate description of the data for the cross check exercise. Each team’s data and data set description were forwarded to the cross analysis team after the work package leader had performed a quality check. The cross check exercise has been completed by all teams for the first component with error analysis.

It is intended that a similar exercise should be carried out for the second component as part of the accompanying measure DAME-BC.

As part of the training exercise carried out for the 3rd workshop at JRC, Ispra in September 2002, data were provided by BRE from tests carried out on 

· The whole opaque wall

· The opaque wall with an unknown component in the 1250 x 1500mm aperture.

The aim of the exercise was to determine the thermal characteristics of the “unknown” component, without providing the participants with a physical description or any clues to the type of the component, after first estimating the properties of the opaque part of the wall. Information regarding measurement errors was given to the participants. The data were from a test, carried out as part of a UK Government research programme, on a rooflight component typically used in industrial roofing systems. Although the U-values of such systems can be calculated using KOBRA, TRISCO, etc., little is known about the solar transmittance. With changes in UK Building Regulations the g-value has become important, in terms of restriction in the allowable area of rooflights to prevent summertime overheating. The tests were performed to provide validation information for U-value calculations and provide real data on solar apertures. The component is a triple skin GRP rooflight for a composite cladding system. The calculated U-value is ~1.6 W/m2K,  i.e. the UA-value for a 1250 x 1500mm sample is ~ 3.0 W/K.

2.3.4 Results

First component – the opaque wall

The results, summarised in Table 7, indicate that good inter-site agreement can be achieved with such a component in terms of the 1-D U-values of the central section. The range of UProfile_A was between 0.16 and 0.20W/m2K, with an average value of 0.17W/m2K and standard deviation 0.01W/m2K. The error estimate on the determination of UProfile_A is also 0.01W/m2K. Similarly, the cross check by a second team, shows that good agreement can be achieved between participants analysing the same data from the 1-D measurements.

The difference between the whole wall and the centre of panel U-values indicates the magnitude of the edge effects of the wall. The error estimate of U1 is 8%. The cross check revealed that, whilst generally good agreement was achieved between teams, there was a significant discrepancy between results from CRES, and the cross analysis by BRE. This may be explained by differences in the assumptions used to model the test cells. Further work will be undertaken to resolve this. 

	Analysis by team A performing

test


	Test Cell Type
	Test Cell Aperture

m2
	Whole Wall

U-value - U1 W/m2K
	Central Panel U-value – UProfile_A
W/m2K
	Cross check by team B


	Whole Wall

U-value - U1 W/m2K
	Central Panel U-value – UProfile_A
W/m2K

	BBRI
	PAS
	6.25
	0.20
	0.17
	CIEMAT
	0.24
	0.17

	BRE
	HFS
	7.16
	0.19
	0.18
	JRC
	0.19
	0.18

	CIEMAT
	PAS
	6.13
	0.33
	0.17
	VTT
	0.34
	0.19

	CRES
	PAS
	7.56
	0.21
	0.18
	BRE
	0.33
	0.19

	EMPA
	EMPA
	6.73
	0.16
	0.16
	BRE
	0.20
	0.18

	FGUP
	PAS
	6.10
	0.18
	0.17
	BBRI
	0.19
	0.18

	JRC
	HFS
	7.45
	0.59
	0.16
	BRE
	0.60
	0.16

	TNO
	HFS
	7.58
	0.27
	0.20
	CRES
	0.24
	0.20

	UoB Cottbus
	HFS
	7.43
	0.19
	0.18
	BRE
	0.19
	0.17

	VTT
	HFS
	7.32
	0.17
	0.17
	EMPA
	0.19
	0.16


Table 7  Summary of results on the first component 

The second component with window

The results for the characteristics of the window are summarised in Table 8. The calculated values of the U- and g-values of the window are included for comparison. Note that the U-value was calculated for standard boundary conditions and the g-value was calculated at normal incidence.

	
	Window 

U-value

W/m2K
	g-Value

-

	BBRI with cold box
	2.00
	-

	BBRI
	2.00
	0.52

	BRE
	2.53
	0.60

	CIEMAT
	2.77
	0.57

	CRES
	2.53
	0.51

	EMPA
	2.58
	0.53

	FGUP
	2.40
	0.36

	JRC
	2.43
	0.52

	TNO
	2.94
	0.62

	UoB Cottbus
	2.03
	0.54

	VTT
	2.27
	0.57

	Calculated using WIS
	2.65
	0.69


Table 8   Window results

The error estimate for the measured U- and g-values of the window is about 7%.

The variation in the U-values obtained by the different participants can be explained by the differences in the boundary conditions at each site. The U-value was found to be correlated with the wind speed, the internal-external temperature difference and the mean window temperature.

There is reasonable agreement between the g-values obtained, although the FGUP result is anomalous.

Cross check exercise on unknown component

The results are summarised in Table 9.
	
	Opaque Wall
	Wall with unknown component

	
	Whole Wall 

UA-value

W/K
	UProfile_A
W/m2K
	Whole Wall 

UA-value

W/K
	UA-value of 

unknown 

component

W/K
	gA-value of 

unknown 

component 

m2

	BBRI
	1.33
	0.17
	3.99
	2.99
	0.67

	BRE
	1.37
	0.18
	4.00
	2.96
	0.67

	CIEMAT
	1.36
	0.18
	4.00
	2.99
	0.65

	CRES
	1.26
	0.18
	4.04
	3.11
	0.68

	EMPA
	1.37
	0.18
	4.00
	2.96
	0.67

	FGUP
	1.28
	0.18
	3.98
	3.04
	0.67

	JRC
	1.35
	0.18
	3.97
	2.96
	0.66

	UoA
	1.24
	0.18
	3.98
	3.08
	0.67

	UoB Cottbus
	1.28
	0.18
	4.00
	3.06
	0.67

	VTT
	1.41
	0.18
	3.98
	2.91
	0.67


Table 9   Summary of results for “unknown” component exercise.

Good agreement between the teams was achieved for the thermal transmission (UA-value)and solar aperture (gA-value) of the unknown component:

· The UA range = 2.9-3.1 W/K

· The gA range = 0.65-0.68 m2
Excellent agreement was achieved for the UA-value of the opaque wall with the unknown component, with a range of values 3.97-4.04 W/K.

Overall, the largest contribution to variation in the estimates of the UA-value of the component is due to the identification of the whole wall UA-value of the opaque wall (range 1.24-1.41 W/K).

The results of the cross analysis exercise were presented at the EPIC/AIVC conference in October 2002 and have been submitted as a paper to Building and Environment.

2.3.5 Comparison of achieved objectives and stated objectives 

In general, the work has achieved the stated objectives. 

Two components have been designed with a detailed specification.

Testing of the components has been carried out following common test and quality procedure at each test site.

Common reporting formats have been adopted for full reporting of results and circulation of data for cross checking by another team or teams.

Analysis of the data has been carried out by all team and synthesised by the work package leader. Participants have gained experience in the use of identification techniques through the cross checking and training exercises.

Additional work was also carried out by all participants as a more thorough cross analysis procedure was implemented for the first test component and the training exercise on the data from the unknown component. 

A pragmatic error analysis procedure was also implemented, which required a substantial extra effort in terms of data analysis. It is intended that this can be largely automated as one of the tasks of the accompanying measure DAME-BC.

2.3.6 Conclusions
· The results of the round robin tests and the cross analysis exercises show that a high standard of testing and analysis has been carried out across the Thematic Network

· Workable standard procedures are in place.

· Feedback from the participants indicates that improvements are needed with respect to

· choice of identification models, particularly for the different test cell types

· automating error analysis procedures by improving identification software

· test procedures to de-correlate gA- & UA-values, for example using a shading screen to give initial estimates of UA

· refining test procedures for different test cell types.

It is intended that some of these issues will be addressed by DAME-BC.

2.3.7 Calibration of ESP-r Computer Model Against Test Cell Data

Subtask report by Dr P A Strachan and G. Kokogiannakis, Energy Systems Research Unit

2.3.7.1 Introduction

The PASLINK methodology requires that a simulation model of the various configurations of the test cell can be formed, and calibration carried out to ensure that the component models are acceptable, and can therefore be used in full scale building modelling.

Modelling has been an important part of the overall PASLINK methodology throughout the  PASSYS, COMPASS and PV-Hybrid-PAS projects. It does not form a significant part of IQ-TEST, but in order to maintain the capability, a small task within WP3 was specified, which involved carrying out a calibration of a upgraded test cells with a PAS wall and a test cell with HFS tiles.

Both opaque and glazed unit datasets were selected, using data from FGTUP, Porto for the PAS case and BRE, Scotland for the HFS case. In this report, the analysis using the data from Porto is presented.

More detailed work on calibration and scaling/replication to full scale will be carried out in the framework of the DAME-BC project (an Accompanying Measure), which will set out detailed calibration and scaling procedures and demonstrate the operation in a detailed case study.

2.3.7.2 Datasets

The following datasets of the reference components specified and tested within WP3 were obtained from the test sites:

	Site
	Test cell type
	Component type
	Test dates

	FGTUP, Porto
	Pseudo-adiabatic shell (PAS)
	Opaque reference component
	19-26 May 2001

	FGTUP, Porto
	Pseudo-adiabatic shell (PAS)
	Glazed reference unit
	21-27 December 2001

	BRE, East Kilbride
	Heat-Flux tiles (HFS)
	Opaque reference component
	24-29 January 2002

	BRE, East Kilbride
	Heat-Flux tiles (HFS)
	Glazed reference unit
	23 March – 3 April 2002


Table 10 Data sets for model calibration
Regarding the Porto climate data, only global horizontal and diffuse horizontal (uncorrected for shadow band) radiation and external temperature data were available. Wind speed and direction data were later made available for the glazed component tests. In the case of the BRE data, all necessary climate variables were available except for diffuse radiation. For the diffuse radiation, estimated values were derived from the global horizontal radiation following Reindl DT, Beckman WA and Duffie JA (Solar Energy 45, 1-7, 1990).

2.3.7.3 Computer Model

The model developed in ESP-r in the PASSYS programme was no longer applicable, as the test cells used for PASLINK tests have now been upgraded to reduce and/or measure more accurately the heat fluxes through the test cell envelope. There are two common methods employed in the test cells: a Pseudo-Adiabatic Shell (PAS)  and Heat Flux System using tiles (HFS).
PAS: The cells fitted with this system have an inner lining in the cells of  100mm insulation sandwiched between aluminium sheets for all surfaces except the south wall. Heat is applied via heating foils to maintain a temperature difference across the insulation as small as possible. In this study, this configuration was modelled using the measured internal surface temperatures (averaged for each surface) and arranging the model so that these temperatures were imposed as a boundary condition on the simulation. In the case of the Porto cells the internal aluminium surfaces were unpainted and an estimate of 0.5 for the emissivity was assumed.

HFS: The cells fitted with the heat flux tiles on all surfaces except the south wall use the tiles to accurately measure the heat flux through these surfaces. Again, the internal surface temperatures were measured and these were used in this study as an imposed boundary condition on the simulation.

Regarding the south wall components, these were modelled using the data provided in the component report. Most of the required important thermophysical property data was available, in particular the thermal conductivity of the south wall materials. Assumptions were made of the absorptivity and emissivity. Some sensitivity studies were carried out to demonstrate that these assumptions were not critical to the predictions.

There are two ways to compare measurements and predictions. The measured heat inputs to the cell can be imposed and the resulting predictions of cell air temperature can be compared to measurements. Alternatively, the measured internal air temperature can be imposed and the resulting predictions of heat input can be compared to measurements. In this study the latter option was followed. In both cases, predicted south wall fluxes and temperatures can also be compared with measurements.

2.3.7.4 Results: Porto - Opaque Component

The results presented here show the comparison between measurements and predictions for the opaque wall dataset. Some additional graphs are included to show that the measured climate and cell boundary conditions were effectively imposed on the simulation.

Figures 1 and 2 show that the measured test cell air and surface temperatures were correctly represented. Figures 3 shows the external temperature during the test  period and Figure 4 shows the predicted global vertical radiation on the south face (based on the solar algorithms in the simulator using the measured global and diffuse horizontal radiation).  This shows that the radiation model gives accurate estimates for south wall irradiance.

The following figures show how well the simulation model matches the measured data in terms of the heat input to the test cell (Figure 5), the internal south wall temperature (Figure 6), the conductive heat flux at the internal surface of the south wall (Figure 7), the external surface temperature of the south wall (Figure 8) and the internal test half way through the south wall (Figure 9).  As can be seen, the agreement is good. Some discrepancies can be seen for the outside surface temperature, but this is thought to be due to the fact that the wind speed had to be assumed. However, it is important to note that the simulation results obtained were highly sensitive to the assumed internal convection coefficient. The results shown were for an internal convection coefficient of 3 W/m2K which was found to be the best fit.

Figure 12  Porto – opaque: measurements and simulation output of test room air temperature

 Figure 13  Porto – opaque: measurements and simulation output of test room west wall surface temperature

 Figure 14  Porto – opaque: measurements and simulation output of external air temperature

 Figure 15  Porto – opaque: measurements and simulation output of global vertical radiation on the south wall

 Figure 16  Porto – opaque: measurements and simulation output of test cell heat input


Figure 17  Porto – opaque: measurements and simulation output of south wall internal surface temperature

 Figure 18  Porto – opaque: measurements and simulation output of south wall
conductive heat flux at the internal surface

 Figure 19  Porto – opaque: measurements and simulation output of south wall external surface temperature

 Figure 20  Porto – opaque: measurements and simulation output of south wall mid-wall temperature

2.3.7.5 Results: Porto - Window Component

A similar analysis was carried out for this component as for the opaque wall described above. However, in this case the heat inputs and south wall component performance was found to be even more sensitive to the particular convective heat transfer and surface emissivity assumptions. Only poor agreement was obtained between the measured and predicted heat inputs into the test cell. For the south wall, however, it was possible to obtain reasonable agreement between the internal surface temperatures of the opaque (Figure 10) and transparent (Figure 11) elements of the wall. Note that the glass surface temperature is always difficult to measure accurately, particularly under high levels of solar radiation, so the level of agreement attained is considered reasonable. 


Figure 21  Porto – window component: measurements and simulation output of south wall internal surface temperature

 Figure 22  Porto – window component: measurements and simulation output of window internal surface temperature

2.3.7.6 Discussion and Conclusions

The overall quality of the datasets used for the calibration studies was high – there did not appear to be any missing data or data spikes. However, in all cases there was not a complete set of climate data as required for simulation purposes. It is recommended that the basic

climate instrumentation set as documented in PASLINK procedures is always maintained so that the data collected is suitable for both simulation and identification analysis (Appendix A).

Regarding the results obtained, good agreement was obtained for the Porto test cells fitted with the opaque south wall. Both internal heat inputs and temperature and heat flux profiles through the south wall were well represented in the model predictions.

The agreement for the Porto window component was satisfactory for the south wall component in terms of the predicted temperatures, but the predicted heat input for the test cell was poor. This is being investigated, together with the data from the BRE test cells,as part of the DAME-BC accompanying measure, which will set out clear modelling guidelines.

Appendix A: Data Requirements for Calibration of Simulation Models

There is a need to maintain the requirements for High Quality Data Sets (HQDS) developed in PASSYS if modelling is to be used for calibration and scaling. The following is a summary of the most important requirements for HQDS for calibration and validation, based on the criteria developed within the PASSYS programme.

The most important elements for the modelling are:

1. Datasets should be fully documented – referring to other standard PASLINK documents where appropriate. 

- description of test, component, etc

- note of any problems with instrumentation

- description of any processing carried out on data

- list of sensors which are not described in PASLINK manuals

- data to be archived with PASLINKIT database

2. All climate data to be recorded: to include 

- solar radiation Gh, Dh, Gv

- temperature

- wind speed and direction

- humidity (if possible)

3. Dataset to include heating/cooling fluxes and internal temperatures. Also heat fluxes and surface temperatures (for HFS) and temperatures (for PAS).

4. Dataset to include additional temperatures and fluxes measured in component. Also additional measurements as appropriate for the test (e.g. light levels).

5. Data gaps should be filled with realistic data (and noted  in documentation).

6. The standard test sequence is sufficient for model calibration in terms of  duration and range of conditions.

7. Data should be 5 or 10 minute averages and time intervals must be constant.

8. Make it clear whether solar time or local time is used. If local time, state whether it is standard time or summer time (1 hour advance).

9. Data relating to infiltration rate should be given.

2.4  WP 4: Documentation and synthesis of case study material

2.4.1 Details from work programme

	Work Package:  Documentation and synthesis of case study material
	WP No: 4

	Starting date: month no: 1
	Duration:  6 months
	Total effort : 3 man-months

	Member involved
	Role of Member
	Effort (person-days)

	Partner 11: Un. Strathclyde
	WP leader 4
	30

	Other partners
	Participant
	27

	Objectives :

To collate, document and disseminate existing case studies to illustrate the Network’s methodology and its potential benefits to designers and manufacturers of existing and novel building components.

	Deliverables:

At least 6 well documented web-based case studies demonstrating the application of the Network’s methodology to a range of building components.

	Milestones and criteria: 

1. Produce list of useful component tests that have been undertaken (deliverable month 6). 

2. Develop common format for presentation of component details, test results and analyses (deliverable month 12). 

3. Document a number of case studies - preferably where there has been subsequent implementation/monitoring on a real building (deliverable month 30).

4. Present case studies in html format for Network website (deliverable month 36).



	Interrelation with other work packages:

Results will also be communicated in the workshops (WP 6) and on the website (WP 7).


Table 11  Work programme for WP 4
2.4.2 Summary

The objective of IQ-TEST Work Package 4 was to collate, document and disseminate existing case studies to illustrate the Network's methodology and its potential benefits to designers and manufacturers of existing and novel building components.

During the project, a comprehensive list of tests that had been undertaken in the PASLINK test cells was produced. From these, a comprehensive set of case studies was selected that illustrate the range of outdoor tests that have been undertaken using the outdoor test cells. The studies range from building component tests within EC research projects to commercial tests, and from conventional building components to novel integrated facade systems. 

The methodology adopted by PASLINK involves performance testing of the building components, with scaling and replication by simulation as a mechanism for extrapolating to the full scale. Several of the case studies show how the outdoor tests have linked into the overall component evaluation.

A template was constructed to guide the consistent documentation of the case studies. Each case study summarizes the test component, the purpose of the test, details of the test configuration (period of test, instrumentation etc), results and analysis, and associated modelling and monitoring where appropriate. In all cases, standard PASLINK procedures were followed. References are given to more comprehensive reports where available.

A total of thirteen documented web-based case studies demonstrate the application of the Network's methodology to a range of building components. 

2.4.3 Selection of Case Studies

The following tables show the selected case studies, grouped first by component type (Table 1) and then by research project (Table 2).

	Component type
	Case Study
	Organisation
	Comment

	Passive solar components in the south aperture
	Advanced Glazing Components
	BBRI
	Common application

	
	Synergy Façade
	Cottbus
	Full scale monitoring

	
	Electrochromic Glazing
	University of Athens
	Novel component

	
	Window component
	TNO
	Component used in IEA 13

	Ventilation component in the south aperture
	Air Supply Window
	BRE
	Includes analysis of ventilation performance

	
	Ventilated Window
	University of Porto
	Includes analysis of ventilation performance

	Passive solar components added to cell
	Conservatory
	University of Strathclyde
	Includes calibration and full-scale modelling

	Shading elements
	Screens and Shading
	EMPA
	West facing

	Roof components
	Ventilated Roof Component
	CRES
	Includes modelling + full scale implementation

	Photovoltaic components
	Hybrid PV component
	JRC
	Electrical and heating power

	
	PV Hybrid ventilated façade
	VTT
	Commercial component

	Equipment in test rooms
	Façade Heating System
	Cottbus
	Industrial project using test cell infrastructure

	Solar collectors
	Thermal Solar Collectors
	CIEMAT/PSA
	Full scale implementation and monitoring


Table 12  Case Studies Sorted by Component Type


 
	Research Project
	Case Study
	Organisation

	PASSYS
	Conservatory
	University of Strathclyde

	IMAGE
	Advanced Glazing Components
	BBRI

	PV-HYBRID-PAS
	Hybrid PV component
	JRC

	
	PV Hybrid ventilated façade
	VTT

	ARCHINT (CRAFT)
	Thermal Solar Collectors
	CIEMAT/PSA

	AIRinSTRUCT
	Ventilated Roof Component
	CRES

	SOLVENT
	Ventilated Window
	University of Porto

	National Projects
	Façade Heating System
	Cottbus

	
	Synergy Façade
	Cottbus

	
	Air Supply Window
	BRE

	
	Electrochromic Glazing
	University of Athens

	IEA
	Screens and Shading
	EMPA

	
	Window component
	TNO


Table 13  Case Studies Sorted by Research Project
The case studies are presented within the Website constructed within the scope of the IQ-TEST project. The web pages corresponding to the individual case studies are included in the annex Final Technical Report Part 4.

2.5   WP 5: RTD strategy

2.5.1 Details from work programme

	Work Package Title: RTD Strategy
	WP No: 5

	Starting date: month no: 1
	Duration: 36 months
	Total effort: 3 man-months

	Member involved
	Role of Member
	Effort (person-days)

	Partner 10: NKUA
	WP leader
	20

	Partners
	Input to reports and website
	39

	Objectives : 

To co-ordinate running and new RTD activities involving this type of testing.

To identify the direction of new common RTD activities for the Network and to propose a strategy for implementation of specific activities.

	Deliverables:

The outcome of the WP will be a Research and Technological Development Strategy for Outdoor Testing Facilities including a review of the existing range of testing activities and the appropriate standardisation related activities which should be pursued concerning outdoor testing.

	Milestones and criteria:

Regular reporting at the Network meetings

	Interrelation with other work packages:

Results from the WP's 1, 3 and 4 will be used as guidance for relevant RTD projects making use of this type of testing. They also will be evaluated against their potentialities for standardisation of the test procedure and for wider RTD applications.

The website (WP 7) will evidently be used for information exchange on relevant RTD projects.


Table 13  Table 14  Work programme for WP 5

2.5.2 Improving the technical quality of the work: DAME-BC project

The discussions in WP 5 have resulted in the identification of a number of new actions to undertake to strengthen and to improve the quality services of the network. As a result, a proposal for Accompanying Measures has been submitted for the call of February 28th, 2002. The DAME-BC project proposal has been approved and the project has started on December 1 2002 (ENK-CT-2002-80650).

In this chapter, the major issues of the DAME-BC project are given.

2.5.2.1 Overall summary of DAME-BC project

Dynamic Analysis and Modelling techniques are applied since many years to assess the solar and thermal performance characteristics of buildings and building components. However a lot of problems still exist to provide accurate results and to create large confidence of the client. 

The major objectives of this project are:

· to bridge the gap between expertise from both physical and mathematical/statistical analysis and modelling practice and to set up cooperation with potential beneficiaries, by extending the available software tools and offering support services to a wider public.

· to transfer the necessary know-how to other areas that may take profit from it, e.g. industry, designers, standard organizations (CEN, ISO), networks (IEA, EnerBuild, IQ-TEST, PASLINK) by the creation of support units to continue in a future extended network

· to initiate collaboration with candidate member states and to include them in the existing network. 
Thereto a workshop will be organized to inform these people about the present status of these techniques and demonstrate the new possibilities.

The work is focused on the workshop and the supporting material, and organized in 6 tasks, each led by one of the 6 partners:

1. Coordination: organization, dissemination and linking with existing networks

2. Workshop for invited experts from ERA, presenting the new possibilities for support in data analysis and performance prediction, accompanied by continuous dissemination through website and newsletter

3. Extension of the data analysis tool LORD with a Prediction Error Method

4. Development of a guidance tool to assess the anticipated accuracy of the performance evaluation as function of the features of the test element, test conditions and test infrastructure

5. Preparation of a data analysis support structure and case study

6. Preparation of a performance prediction support structure and case study.

The following milestones and results are planned:

(M5)
Website active and a dedicated newsletter distributed to create awareness from potential participants and to invite them to the workshop.

(M11)
Workshop for ca. 40 experts from ERA countries. At this event, at least prototypes of the software tools (LORD-PEM and guidance tool) and drafts of the case studies (DASU and PPSU) will be presented. 

(M14)
Proceedings of the workshop available on cd-rom

(M15)
Final versions of LORD-PEM and guidance tools, and case studies for DASU and PPSU. Proposal for the structure of the support units for data analysis and performance prediction. Proposal for extended network including new participants from ERA countries. 

2.5.2.2 Objectives of DAME-BC

· The major goal is to bridge the gap between different expertise: on one side the building construction industry and design for the built environment and on the other side the mathematical and statistical analysis and modelling expertise. The proposal therefore focuses strongly on the aspect to bring these expertises together and to inform the people that are expected to benefit from the application of these analysis methods. For that purpose a workshop will be organised and the PASLINK web site will be used for continuous dissemination.

· A second objective is that the PASLINK consortium will provide the necessary know-how to other areas that would profit strongly from it, e.g. industry, standard organisations such as CEN, ISO, networks like IEA, EnerBuild. Software tools developed under PASLINK will be extended and made available for public and two support units will be created.

· A third objective is to initiate collaboration with candidate member states and to include them in a future network on this topic. Experts from all European Research Area countries will be invited to participate to the workshop.

· This project will have as final objective the creation of a network on the specific topic of “Dynamic analysis and modelling techniques applied to energy performance assessment and prediction of buildings and building components, focussing on the integration of renewable energies and rational use of energy in buildings”.

2.5.2.3 Innovative aspects of DAME-BC

There is a need for standardized methodologies for the assessment of thermal parameters for different types of building components. Dynamic system identification techniques are the most promising methods to achieve this goal. 

Development of assessment procedures and guidelines is one of the objectives of the EC. Within the frame of the EC PASSYS, COMPASS and PASLINK projects the work by the partners has been concentrated on the development of reliable system parameter identification methods. Methods developed by the PASLINK network are based on a lumped parameter model and a continuous time model, modal models and ARMAX models. 

Advantages of dynamic methods compared to the generally applied average method are illustrated in several papers which deal with real in-situ measurements on simple walls. Industry needs shorter testing time to reduce the costs significantly. The error analysis is an essential part of the work and is supported by several teams specialised in statistics. The integration of renewable energies in buildings, (only solar thermal and electrical systems are considered) will have its impact on the overall performance of the building envelope. The photovoltaic industry for example will have to provide specifications that conventional building components have, such as thermal conduction or solar aperture. Multi functional facades such as ventilated windows have dynamic characteristics as well. 

The area of TC 89 of CEN is on Thermal Performance of Buildings and Building Components. Its scope is to deal with standards on test methods for determining thermal properties of building materials, products and components, including the insulation of equipment. In the task is included consideration of accuracy levels appropriate to the subsequent treatment of results and guidelines to assess the apparatus and testing procedures used by laboratories. A performance check for methods was developed by PASLINK that is included now in EN12494, which includes tests on noise, change of input signal by uncontrolled phenomena and non-linear parameter behaviour.

The potential of new ICT’s is fully exploited in the grouping. The PASLINK network is able to work in a fast and reliable way to solve analytical problems in energy in building research. This is demonstrated by the fact that it started in an early stage with the development of reliable evaluation procedures for energy performance of building integrated photovoltaic systems.

The dynamic analysis and modelling techniques are able to deal with non-linear processes, that can be encountered when energy performance of occupied buildings have to be dealt with. For energy management the tools are very well suited. 

2.5.3 Medium and long term operation of test centres and PASLINK EEIG network

2.5.3.1 Overall context

2.5.3.1.1 Increased complexity

In the eighties, carrying out a PASSYS test was far from simple. However, compared with the requirements in 2003, the required testing and data analysis knowledge needed in e.g. 1988 was a fraction from the knowledge required today and this in many ways :

· Setting up and maintaining a test site;

· Calibration of equipment;

· Setting up of an experiment;

· Data analysis of experiments;

· Knowledge of wide range of possible testing components;

· …

2.5.3.1.2 Maintenance of high quality in time

The availability of high quality and experienced staff is essential for a correct and successful operation of a PASLINK test site. Achieving these conditions is a challenge, maintaining this over time is perhaps even a bigger challenge.

· What will happen with the X test site if person Y disappears?

· What will happen in Z if person W would not longer be involved?

· What will happen in … if major repair work is needed for one of the test cells?

Once key persons are gone, it may be very difficult and sometimes even nearly impossible to build up the required knowledge within a reasonable timing and with a reasonable cost. Moreover, the probability of having in the (near) future a collaborative European project seems not large.

2.5.3.1.3 Market: limited but also missing countries

The market for carrying out tests differs apparently strongly from country to country but, in general, one cannot speak of a very large, industry driven, market.

At the moment, certain parts of the European market are not well covered :

· In geographic terms :

· A major country as France is at the moment completely outside PASLINK

· None of the NAS countries is involved in PASLINK

· Scandinavia: no test site in Norway, Sweden, Denmark

2.5.3.1.4 Overall framework quite good (IQ-TEST, DAME-BC)

A very strong element in the overall PASLINK concept is the quality framework which is in place since the end of IQ-TEST:

· A formal, legal, organisation which brings all members together;

· A range of procedures for test site management and related aspects;

· A knowledge network of persons with different experiences in outdoor testing, analysis and modelling;

2.5.3.1.5 Preliminary conclusions

Without any doubt, the PASLINK network has gathered a lot of knowledge and represents a network of research centres with unique capabilities for the performance assessment of the thermal and solar characteristics of building components, using outdoor test cells.

For various reasons (technical, economic, timing, less European common projects,…), it is not evident to assume a long term future of the present network.
As discussed in Porto, it is considered appropriate to actively evaluate before the end of DAME-BC the possibilities for alternative approaches AND, if appropriate, to use the contacts and activities within the DAME-BC project to prepare and/or implement the required measures. Since the DAME-BC conference (Ispra, 13-14 November 2003) is a major event of dissemination of the results and marketing of the concept of outdoor testing and dynamic data analysis to a wide public, the message brought about the future of PASLINK and related activities should be clear and coherent.

2.5.3.2 Possibilities for future networking and test site management

2.5.3.2.1 Option 1: Focusing all efforts on implementing agreed procedures

The tools and procedures which are available at the end of IQ-TEST and, in addition, those which will become available in the framework of DAME-BC represent a very strong basis for test site management. See also figure 1.

For information: the following tasks are planned in DAME-BC :

7. Coordination: organization, dissemination and linking with existing networks

8. Workshop for invited experts from ERA, presenting the new possibilities for support in data analysis and performance prediction, accompanied by continuous dissemination through website and newsletter

9. Extension of the data analysis tool LORD with a Prediction Error Method

10. Development of a guidance tool to assess the anticipated accuracy of the performance evaluation as function of the features of the test element, test conditions and test infrastructure

11. Preparation of a data analysis support structure and case study

12. Preparation of a performance prediction support structure and case study.
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Figure 23 
Central support services

2.5.3.2.2 Option 2 : Option 1 + Small scale grouping(s)

Option 1 is without any doubt a major support for the individual test sites. However, as indicated in §2, this might not be enough for guaranteeing the long term high quality future of the individual test sites.

One possibility is to consider specific collaborations between certain teams within the PASLINK network and/or with organisations outside PASLINK, e.g. :

· Partnership between VTT and organisation(s) in Sweden and/or Norway

· Specific collaboration actions between BBRI and TNO (and perhaps an organisation in France?);

· Collaboration between JRC and North-Italian universities;

· …

2.5.3.2.3 Option 3 : Option 1 + Network of Excellence

In principle, the 6th framework programme offers the possibility of so-called networks of excellence. 

Networks of excellence are designed to strengthen scientific and technological excellence on a particular research topic by networking together at European level the critical mass of resources and expertise needed to provide European leadership and to be a world force in that topic. This expertise will be networked around a joint programme of activities aimed principally at creating a progressive and durable integration of the research capacities of the network partners while, of course, at the same time advancing knowledge on the topic.

Networks of excellence are therefore an instrument designed primarily to overcome the fragmentation of European research where the main deliverable consists of a durable structuring and shaping of the way that research in Europe is carried out on particular research topics.

It is important that these networks do not act as “closed clubs”, concentrating only on strengthening the excellence of the partners inside the network. Each network will therefore also be given a mission to spread excellence beyond the boundaries of its partnership. Training will be an essential component of this mission.

Networks of excellence will be expected to have ambitious goals particularly in terms of providing European leadership and creating a world force. They must assemble the critical mass of resources and expertise needed to achieve those goals. The duration of the Community support is another important aspect of critical mass, since a network must be supported long enough for its integration to take on a lasting nature. Support, in many cases, may therefore be needed up to five years and, in exceptional cases duly justified, perhaps more. In no case, however, will support be granted for more than seven years.

Unfortunately, NoE are not considered in the area of medium and long term research on sustainable energies.

Nevertheless, the idea of a NoE on the PASLINK related activities seems on itself interesting although also not evident to achieve.

2.5.3.2.4 Option 4 : Widening the PASLINK partnership

A widening of partnership can be in different directions:

· Geographically : in particular the NAS countries might be interested partners

Perhaps even exchange of test cells?

· Industry : involvement of companies or associations? Permasteelisa? PV-industry? …

· Collaboration with other networks: EUREC?...

2.5.3.3 Which future for common activities within PASLINK EEIG?

In the past, the oxygen for the PASLINK related activities mainly came through EC funded research project. As a matter of fact, there has been more or less continuous EC support from 1985 till 2004.

Within FP 6, it is not evident at all to have one or more projects in which the PASLINK network represents a major part of the activities. Therefore, alternative ways for collaboration might be necessary.

As far as BBRI is concerned, we have the impression that the market opportunities in our own context are as follows:

· the market for tests in line with the agreed testing and analysis procedures is on itself apparently limited and we have no indications which justify a major shift in market interest during the coming years. As far as the EPD is concerned, we don’t expect a major impact.

· The market for other, less standardised tests is probably larger. This may involve analysis at component level (no energy balance at test room level), daylight related aspects, air flow visualisation,…. . For such kind of experiments, the heavy procedures developed within the context of PASLINK EEIG/ IQ-TEST are not obligatory.

2.5.3.4 Which future for PASLINK EEIG as legal organisation?

The organisational and administrative efforts for managing PASLINK EEIG are not tremendous but at the same time not marginal, even in case there would not be any research contract with the EC.

Some thoughts:

· Without contracts with third parties and/or no real perspective for having contracts during the next years, one should clearly question the relevance of keeping the network as a legal EEIG.

· In case the legal EEIG status would be considered as not longer appropriate, one might still consider a network but without a legal status. Of course, this will probably substantially reduce the motivation from several partners and, moreover, it will further reduce the chances of research contracts. Moreover, once the decision is taken to finish the EEIG, it will not be evident at all and probably in practice impossible to re-start an EEIG.

· If it is decided to continue as an EEIG, it is not obvious to assume that BBRI will continue the management of the EEIG.

2.5.3.5 SWOT analysis of PASLINK EEIG

A SWOT analysis is a rather common technique for evaluating a certain system or organisation by identifying the Strengths, Weaknesses, Opportunities and Threats

In table 1, a first attempt is made for carrying out a SWOT analysis of the PASLINK EEIG related activities.

	Strengths of PASLINK EEIG context

· A unique network of high quality test facilities 

· A unique set of quality procedures

· A strong commitment of several persons and organisations

· A collaboration of more than 15 years

· A rather well known network

· …

Weaknesses of PASLINK EEIG context

· Limited market

· No CEN, ISO or national testing standard

· Very advanced skills needed in wide range of activities (test site management, testing, data analysis, marketing)

· …
Opportunities for PASLINK EEIG context

· Perhaps collaboration with others (e.g. EUREC, see mail H. Bloem)

· Collaboration with industry (e.g. Permasteelisa, to become a reference partner)

· Formal collaboration and task sharing between several PASLINK members and/or new members (BBRI-TNO-CSTB?)

· Availability of a CEN standard (however, at present not evident)

· …

Threats for PASLINK EEIG context

· Several test sites will probably run into problems if the key person leaves his function

· It is realistic to expect in the future rather substantial budgets for maintenance, upgrading and or moving test sites to other locations (due to internal needs). If low income is generated, this might endanger the future of the PASLINK activities.

· It becomes more and more common to critically evaluate the costs-benefits of certain test facilities. At present, the cost-benefit predictions for PASLINK are not very favourable.

· ….




Table 16  SWOT analysis of PASLINK EEIG and related activities

2.5.3.6 Conclusions

1. A range of support tools is in place or will be operational at the end of DAME-BC.

2. The overall quality control seems to be well developed in the context of PASLINK EEIG.

3. The complexity of the hardware, software and knowledge related aspects of the PASLINK activities requires a strong commitment of the organisations involved. 

4. For a number of PASLINK members, a substantial change in staffing may have a major impact on the short term but also long term quality level of their test site.

5. It is to a certain extent some kind of contradiction to observe that we have never been so strong in the management of quality and at the same time to have to admit that there are serious concerns about the real future for our network.

6. It is an absolute must to evaluate the future of  this network and, if possible, consider in the course of 2003 – 2004 possibilities to strengthen the network, to create better market conditions and to reduce the risk of major quality loss in case of unforeseen events at the level of individual test sites.

7. It might be useful to further refine the SWOT analysis and, based on this analysis, identify the best strategy to be followed.

2.5.4 Overall conclusions

Extensive work has been done in the following areas:

· thermal issues

· daylight issues

· shading systems

· glare measurements

· innovative day lighting systems

· natural ventilation

· control systems

PASLINK EEIG is a network of European outdoor test centres, that has carried  out a lot of field testing of building components, including elements ranging from simple wall components to complex PV integrated roof and façade systems. Dedicated software tools have been developed over the past 10 years. Over the past 15 years, PASLINK has gained considerable expertise in analysing the experimental data to assess thermal and solar and, in case of PV, electrical characteristic parameters. 

Training and guidance tools are required to keep the necessary skill at a high level. In the past workshops and training exercises have been organised regularly within the grouping. The specific dynamic analysis and modelling techniques require a high level of skill to be applied properly. Often the statisticians and mathematicians have hardly the knowledge to apply these identification techniques to physical processes in a correct way, given the reason that it is hardly applied in areas where it can be very useful, such as the optimisation of electricity transport networks, energy performance analysis and prediction, energy management. 

Non-linear processes are dealt with dynamic analysis and modelling techniques. These are encountered when energy performance of occupied buildings has to be considered. For energy management the tools are very well suited. A first worldwide competition on the application of system identification techniques was organised in 1993, followed by a second one in 1996.

PASLINK has been focusing on bridging the gap between different expertises: on one side the building construction industry and design for the built environment and on the other side the mathematical and statistical analysis and modelling expertise. These expertises are slowly coming together and people are benefiting from the application of these analysis methods. Workshops have been organised for this matter and the PASLINK web site is used for continuous dissemination.

The PASLINK consortium aims at providing the necessary know-how to other areas that would profit strongly from it, e.g. industry, standard organisations such as CEN, ISO, networks like IEA, EnerBuild. Software tools developed under PASLINK will be extended and made available for public and two support units will be created.

There is a need for standardized methodologies for the assessment of thermal parameters for different types of building components. Dynamic system identification techniques are the most promising methods to achieve this goal. 

Partners of the PASLINK grouping are active in several EU networks and standard organisations, CEN, IEC, ISO, CENELEC. Their expertise has been deployed on the development of thermal performance assessment methods of building components and the development of specific Standards for Building Integration of photovoltaic systems. The expertise of the grouping will become available to the whole network.

Development of assessment procedures and guidelines is one of the objectives of the EC. Within the frame of the EC PASSYS, COMPASS and PASLINK projects the work by the partners has been concentrated on the development of reliable system parameter identification methods. Methods developed by the PASLINK network are based on a lumped parameter model and a continuous time model, modal models and ARMAX models. 

The integration of renewable energies in buildings (only solar thermal and electrical systems are considered) will have its impact on the overall performance of the building envelope. The photovoltaic industry for example will have to provide specifications that conventional building components have, such as thermal conduction or solar aperture. Industry needs shorter testing time to reduce the costs significantly. Advantages of dynamic methods compared to the generally applied average method are illustrated in several papers, which deal with real in-situ measurements on simple walls. The error analysis is an essential part of the work and is supported by several teams specialised in statistics 

The area of TC 89 of CEN is on Thermal Performance of Buildings and Building Components. Its scope is to deal with standards on test methods for determining thermal properties of building materials, products and components, including the insulation of equipment. In the task is included consideration of accuracy levels appropriate to the subsequent treatment of results and guidelines to assess the apparatus and testing procedures used by laboratories. A performance check for methods was developed by PASLINK that is included now in EN12494, which includes tests on noise, change of input signal by uncontrolled phenomena and non-linear parameter behaviour.

The potential of new ICT’s is fully exploited in the grouping. The PASLINK network is able to work in a fast and reliable way to solve analytical problems in energy in building research. This is demonstrated by the fact that it started in an early stage with the development of reliable evaluation procedures for energy performance of building integrated photovoltaic systems.

2.6   WP 6: Regional workshops with industry

2.6.1 Details from work programme

	Work Package Title: Regional workshops with industry
	WP No: 6

	Starting date: month no: 1
	Duration: 36 months
	Total effort: 2 man-months

	Member involved
	Role of Member
	Effort (person-days)

	Partner 5: EMPA
	WP leader 6
	21

	Other partners
	Participants
	12

	Objectives :

Performance assessment and product optimisation are important issues for introducing successfully new products in the market or to apply advanced building technology with low risks. On the longer term, the future of the outdoor test centres is depending to a large extent on the confidence of industry in the support they can expect from this type of testing and product development support. Therefore, the use of outdoor testing facilities for performance testing of industrial products and the assessment of their performance in real building applications through scaling and replication will be promoted towards industry through regional workshops. This should enhance the information on the possibilities of outdoor testing centres to support industry. This WP will support the organisation of such regional workshops.

	Deliverables:

· Set of basic material (including common presentations, information package, …) for the workshops (to be used by each country)

· Documentation for each regional workshop (done on national basis)

· 2 workshops within the 3 year period held

· Analysis of the feedback of the workshops

	Milestones and criteria:

Month 15: Workshop 1                                                Month 30: Workshop 2

	Interrelation with other work packages:

The information gathered in the WP 1, 3 and 4 should feed the content of the workshops.

Close collaboration with WP7 is foreseen (use of Internet) for the promotion of the workshops and the follow-up afterwards by information supply.


Table 17  Work programme for WP6
2.6.2 Results

Two workshops have taken place, the first one with the Swiss fenestration industry in Dübendorf, Switzerland, in 2001,October 30, the second one during the international conference EPIC2002AIVC, October 24, in Lyon, France.
The participants of the workshop in Switzerland were either curtain wall manufacturer and subcontractors (glazing or shading device) or building designers (architects, engineers, consultants). The participants of the second workshop were mainly researchers from the European window industry and from universities and building research organisations.

2.6.2.1 First workshop

In Dübendorf, the following presentations have been made:

1.
Introduction

 




Th. Frank, EMPA

2.
The European Thematic Network Project "IQ-Test"
J.J. Bloem, JRC Ispra

3.
Concept of the EMPA Test Site



H. Simmler, EMPA

4.
First Results from Robin Tests



B. Binder, EMPA

5.
Discussion






Th. Frank, EMPA


Visit of the EMPA Test Site

Since several manufacturers were not able to attend the workshop at the proposed date, a second presentation has been made in Dübendorf at EMPA on January 10, 2002 in conjunction with a plenary meeting of the Swiss federation of window-curtain wall producers (SZFF), with 45 participants.

Industry was very interested to get more detailed information on the new and sophisticated testing procedures for complex window-curtain wall systems. Since there is a lack of European testing standards for the measurement of solar energy transmittance of building components, the EU network IQ-Test helps to harmonise the test procedures and to improve the quality of the measurements. With regional workshops the information gathered in WP1,3,and 4 is transferred to the industry.

2.6.2.2 Second workshop

The second workshop with the title “Energy Performance Assessment of Building Components" was held in Lyon at the EPIC 2002 AIVC Conference, October 24. The workshop was chaired by Thomas Frank, EMPA, Switzerland and Eduardo Maldonado, Univ. Porto, Portu​gal.

2.6.2.2.1 Programme of the workshop:

1. Outdoor component performance testing and evaluation
Th. Frank, EMPA
2. The PASLINK/IQ-TEST network and DAME-BC project
H. Bloem, JRC-IES Ispra
3. Quality assurance in testing – the PASLINKIT tool
Ed. Maldonado, FGT-UP
4. Round robin tests as a feasibility study for standardisation
P. Baker, BRE
5. Component testing for industrial clients
– Example 1: Multiple glazing with incorporated PCM
B. Binder, EMPA
– Example 2: Solar wall "Synergy-facade"
O. Gutschker, BTU









Cottbus

6. Conclusions
Th. Frank, Ed. Maldonado

2.6.2.2.2 Synopsis

What is the real performance of a new glazing system or another innovative façade or roof component in terms of energy savings, heat loss, solar gain etc.? The PASLINK network of outdoor test centres develops quality procedures for this type of assessment under real climatic conditions, which are not yet harmonised by European standards. This workshop shall present some results from the thematic network activities to show how these new testing facilities can be used and their potential benefits.

2.6.2.2.3 Abstracts

Outdoor component performance testing and evaluation
Th. Frank, Laboratory for Applied Physics in Building, Swiss Federal Laboratories for Materials Testing and Research EMPA, Dübendorf, Switzerland

With outdoor component testing, new fenestration products have been developed and introduced successfully in the building market. The use of outdoor testing facilities for performance testing of industrial products and the assessment of their performance in real building applications through scaling and replication has enabled build​ing designers to minimise the risk of a failure. Investors and clients today therefore often ask for a special proof, that the chosen building component fulfils all the requirements demanded by the building regulations. In build​ings with high amount of glazed façade areas the aspects of solar protection and the thermal comfort situation in winter and summer has to be analysed carefully. The situation of the Swiss building regulations related to thermal comfort is discussed in detail.

The PASLINK/IQ-TEST network and DAME-BC project
H. Bloem, Joint Research Centre JRC-IES Ispra, Italy

Outdoor testing started with the Joule project PASSYS 1985 with 8 test laboratories and covers today 13 labs, spread over whole Europe from Spain and Portugal in the south to Finland in the north. The network IQ-TEST developed the needed quality procedures and tools for outdoor testing. With the new project DAME, the dynamic analysis and modelling applied to energy performance assessment will be extended with the prediction error method PEM.

Quality assurance in testing – the PASLINKIT tool
Ed. Maldonado, University of Porto, Portugal

Quality control is needed to get good confidence of clients on the test results. In order to help the labs to build up a quality control system according to EN ISO 17025, the software package PASLINKIT was developed. The tool kit assists the test site manager to handle the test site equipment including all the sensors and the measurement procedures and the data records in a way, that the traceability of the results is possible.

Round robin tests as a feasibility study for standardisation 

P. Baker, Building Research Establishment BRE, Scottish Laboratory, Glasgow, UK

The objective of the Thematic Network IQ-Test is to further develop common quality procedures at the test cell facilities in Europe. Round robin tests were made to assess both the inter-site quality of testing and the analytical procedures of the participants. Two components were designed: (1) an opaque, well insulated, homogeneous panel and (2) a window, double glazing unit with wooden frame, which is used to replace the first component. The data sets generated by each team have been made available for cross-validation by another team.

Component testing for industrial clients
– Example 1: Multiple glazing with incorporated PCM

B. Binder, Laboratory for Applied Physics in Building, Swiss Federal Laboratories for 

Materials Testing and Research EMPA, Dübendorf, Switzerland

For a highly insulating glazing system with integrated phase change material PCM and angle dependent glazing characteristics by using a acryilic prism, the outdoor test facility at EMPA was used to measure the total solar factor g according to the procedures developed by PASLINK eeig. The measurements were made for a typical summer period (June/July) and a typical winter period (December).

Component testing for industrial clients
– Example 2: Solar wall "Synergy-facade" 

O. Gutschker, Brandenburgische Technische Universität BTU, Cottbus, Germany

This example describes a modular facade system, which supplies the room behind with the necessary amounts of heat, light and fresh air. Aims of the development of this facade were both to achieve a high degree of comfort for the users and to save energy in comparison to a conventional facade. The experimental investigations to assess and to optimize the facade system were performed in a PASLINK test cell. These test cells allow measurements of the thermal and solar performance of facade elements in original dimensions and under natural climate conditions. The described synergy facade was tested over a period of several months to allow as much combinations of operation states and weather conditions as possible. The standardized PASLINK test was adopted to the special needs of this facade.

2.6.2.2.4 Conclusions

The five presentations gave an overview on the energy performance assessment procedures on building components, developed within the framework of the PASLINK EEIG and the Thematic Network IQ-TEST. The following conclusions were made:

· There is a need for experimental characterization of the performance of building components under real weather conditions to support industry in developing new products.

· Quality control is essential for confidence in the results and calculation of uncertainties.

· Complex systems need careful analysis and adequate characterization of their performance.

· Good results of component testing require careful performance of the tests and data analysis, carried out by staff with adequate training and skills.

· PASLINK provides the needed quality control procedures and tools for outdoor testing.

· The benefits for industry are substantial; fair product comparison is now possible.

All presentations can be found as power-point files on the CD-ROM.

2.7 WP 7: Network management

2.7.1 Details from work programme

	Work Package Title: Network management
	WP No: 7

	Starting date: month no: 1
	Duration: 6 months
	Total effort: 5 man-months

	Member involved
	Role of Member
	Effort (person-days)

	Partner 1.1: PASLINK-BBRI
	Co-ordinator
	80

	Partner 1.1: PASLINK-BBRI
	Task Leader Website
	20

	Partners
	Input to reports and website
	9

	External company
	Subcontract for website development
	

	Objectives :

To provide the basic conditions for networking between the members, including communication with the WP leaders and the members, the activities of the Steering Committee, the network secretariat (members administration, contracts administration, compilation of progress reports, cost statements, organisation of main meetings, etc.), the setting up and maintenance of the web-site and the communications infrastructure of the network.  

	Deliverables:

Communication and information structure between the members.

Website for dissemination of information to outside and for internal communication within the network.

	Milestones and criteria:

Months 2, 8, 13, 19, 28, 36: Working meeting

Months 7, 13, 19, 25, 31: Progress reports
	Month 19: Mid-term assessment report and meeting

Month 38: Final report

Month 6: Website operational

	Interrelation with other work packages:

Results of WP 1, 2, 3, 4, 5 will be presented on website. 

General co-ordination is done through intensive contacts with the WP leaders of all WP’s via the Steering Committee.


Table 18 Work programme for WP 7
2.7.2 The IQ-test web-site
The development of the IQ-TEST website was subcontracted to Spider Communication.

After internal review and try-out, the first public version was put on the internet in July 2001.

Since then, the website has been regularly updated and extended.

The actual version is available at the address www.paslink.org. The version as at the end of the project is included in the CD-ROM as deliverable 7.

2.7.3 General Management

The management aspects dealing with membership, organisation, meetings and communication are addressed in a separate report.
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subject to an inspection visit at all test sites.
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Figure 24
Homepage of the IQ-TEST section on the PASLINK website www.paslink.org 
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Figure 25  
Example of presentation on IQ-TEST on the website

2.7.4 New proposal for Accompanying Measure

Following the evaluation of the training workshop and the discussions at the 4th plenary meeting in Lyngby, a number of additional needs were identified to improve the performance of the network. Therefore it was decided to prepare a proposal for Accompanying Measure, named DAME-BC: Dynamic Analysis and Modelling applied to Energy performance assessment and prediction of Buildings and Components (renewables and rational use). This proposal is complementary to the work performed in IQ-TEST. Its main aims are:

· to bridge the gap between expertise from both physical and mathematical/statistical analysis and modelling practice and to set up cooperation with potential beneficiaries, by extending the available software tools and offering support services to a wider public.

· to transfer the necessary know-how to other areas that may take profit from it, e.g. industry, designers, standard organizations (CEN, ISO), networks (IEA, EnerBuild, IQ-TEST, PASLINK) by the creation of support units to continue in a future extended network

· to initiate collaboration with candidate member states and to include them in the existing network. 
Thereto a workshop will be organized to inform these people about the present status of these techniques and demonstrate the new possibilities.

The work is focused on the workshop and the supporting material, and organized in 6 tasks, each led by one of the 6 partners, all members of the IQ-TEST network:

1. Coordination: organization, dissemination and linking with existing networks

2. Workshop for invited experts from ERA, presenting the new possibilities for support in data analysis and performance prediction, accompanied by continuous dissemination through website and newsletter

3. Extension of the data analysis tool LORD with a Prediction Error Method

4. Development of a guidance tool to assess the anticipated accuracy of the performance evaluation as function of the features of the test element, test conditions and test infrastructure

5. Preparation of a data analysis support structure and case study

6. Preparation of a performance prediction support structure and case study.

These tools will enhance the performance of the IQ-TEST network in a substantial way.

Provided that the contract negotiations with the Commission turn out positively, this project could start in the last phase of the IQ-TEST project and integrate its results.

3. Assessment of Results and Conclusions
3.1 List of deliverables as in the work programme
	N°
	Due Date
	WP N°
	Nature
	Description
	Final Deliverable N° 

	D1
	4
	2
	Documentation and software 
	Training package
	FD 2, 2.1, 2.2, 2.3, 2.4, 2.5

	D2
	6
	7
	Website
	Website operational
	FD 7

	D3
	7
	7
	Report
	1st Progress report
	

	D4
	13
	7
	Report
	2nd Progress report
	

	D5
	15
	1
	Manual
	Quality manuals:

· Apparatus Manual
· Operations Manual
· Calibrations Manual
· Data analysis
· Proof of qualification by test site managers
	FD 1.1 PASLINKIT tool, incl. all manuals

	D6
	15
	6
	Documentation package
	Common presentation and Documentation package for regional Workshops
	FD 6.1, 6.2

	D7
	18
	7
	Report
	Draft Technology Implementation Plan
	FD 0.2

	D8
	19
	7
	Report
	Mid-term report and 3rd Progress report
	

	D9
	25
	7
	Report
	4th Progress report
	

	D10
	30
	4
	Report
	6 case studies demonstrating the application of the methodology on components applied in real buildings
	FD 4.1 … 4.13

	D11
	30
	6
	Report
	Second workshop
	FD 6.2

	D12
	31
	2
	Report
	Evaluation of training sessions
	FD 2

	D13
	31
	7
	Report
	5th Progress report
	

	D14
	36
	1
	Report
	Test site status report after inspection visit
	FD 1.2

	D15
	36
	3
	Report
	Evaluation and synthesis of round robin test results; results from model calibration
	FD 3

	D16
	36
	4
	Web
	Website version of documented case studies 
	FD 4.1 to 4.13

	D17
	36
	5
	Report
	RTD strategy 
	FD 5

	D18
	36
	7
	Website
	Website fully developed and including all relevant material developed in the project
	FD 7


Table 18 
List of deliverables and milestones as anticipated in the work programme

3.2  List of Final Deliverables 
	Deliverable N°
	WP 
	Nature
	Description

	FD 0.1
	7
	Report
	Final Technical Report

	FD 0.2
	7
	Report
	Technology Implementation Plan

	FD 1.1
	1
	Software tool
	PASLINKIT Interactive tool for test site managers including all quality manuals and background information

	FD 1.2
	1
	Report
	Inspection visit report

(incl in FD 0.1)

	FD 1.3
	1
	Template
	Test report template

	FD 1.4
	1
	Database
	PASLINKDAT Access database with information on test sites 

	FD 2
	2
	Report
	Final Technical Report – Part 2

	FD 2.1
	2
	Presentations
	Powerpoint presentations at training workshops

	FD 2.2
	2
	Training package
	Case studies used at the training workshops

	FD 2.3
	2
	Listing
	Frequently made mistakes/tips and tricks

	FD 2.4
	2
	Models
	Prototype models of test cells and components

	FD 2.5
	2
	Test Report
	Example of test evaluation report

	FD 3
	3
	Report
	Final Technical Report – Part 3 
Evaluation and synthesis of round robin test results; results from model calibration

	FD 4
	4
	Report
	Final Technical Report – Part 4

	FD 4.1 -13
	4
	Web pages
	13 case studies demonstrating the application of the methodology on components applied in real buildings

	FD 5
	5
	Report
	Final Technical Report – Part 5 
RTD strategy

	FD 6.1
	6
	Presentations
	4 Powerpoint presentations at regional workshop Dübendorf

	FD 6.2
	6
	Presentations
	6 Powerpoint presentations at regional workshop Lyon

	FD 7
	7
	Website
	Full website including all relevant material developed in the project


Table 19
List of Final Deliverables

3.3  Conclusions for further work
The future of the European PASLINK network of outdoor test cells is challenging. Indeed, the long term operation of these test cells (maintenance, knowledge for testing and data analysis, …) requires substantial investments. 

In the context of IQ-TEST, specific attention has been given to the future RTD strategy. 

A direct spin-off of this work has been the DAME-BC project proposal. (Dynamic Analysis and Modelling applied to Energy performance assessment and prediction of Buildings and Components).

Throughout Europe and elsewhere, new building components are developed which often integrate various strategies for improving the energy efficiency and indoor climate performances of buildings. Such developments are crucial for achieving the required progress in the building performances in terms of energy efficiency and indoor climate performances.

Often, the performance evaluation includes the full-scale testing of components under real weather conditions. This is a highly technical and complex issue combining skills in the area of data collection, data analysis, statistical techniques, performance prediction,…

If not correctly done, several unwanted effects can occur :

· industry will invest in developments which are not cost effective and/or far from optimal;

· there is an unfair competition between various building components due to wrong performance data

It is not evident to expect that all the required skills can be developed in an autonomous way by one single organisation and it surely is unrealistic to assume that all interested organisations will be able to acquire the required expertise. In any case, it also is not efficient and economically not justifiable to duplicate all these knowledge at many different locations. As such, a European integrated approach is highly justified.

The aim of this Thematic Network was to further develop common quality procedures for testing, calibration, data gathering, cleaning and analysis, test results interpretation and scaling/replication to real buildings, maintenance of test infrastructure. This has clearly contributed to a better consolidation of the network and its common approach to product development support through semi-standardised tests and procedures. However, there are still concerns about the overall future of the PASLINK network and/or some of the individual test sites.

What the majority of the members of the proposed Thematic Network have in common is the test equipment and the evaluation methodology for (thermal, solar, visual, …) performance assessment of innovative building components. Several members have in the course of the project set up such working environment.

Such components (e.g. superinsulating glazings, transparent insulation, sunspaces, electrochromic or thermochromic switchable glazings, solar blinds, facade or roof integrated PV modules for combined heat and power recovery, cooling roofs,…) may contribute both to an improved energy efficiency of buildings and at the same time a better indoor climate, thus providing improved living or working conditions in buildings to the occupants.  For some of these components, their performances are not yet well covered by (CEN) standards and the PASLINK related work can contribute to the development of (better) standards and assessment procedures.

The test facilities available at the member’s test sites and the methods applied, allow for the energy performance assessment of such components, in terms of thermal, solar and visual characteristics, as well as, recently, for the electrical characteristics of integrated photovoltaic systems.

Therefore, the project’s outcome have contributed to Building sustainability (advanced windows) and Efficient space heating, cooling, ventilation, lighting systems and integration of renewables into buildings.

Since 1985, the EC has actively promoted the development of European test centres involved in outdoor testing of the solar and thermal performances of so-called passive solar building components. This has been done in the framework of a whole suite of research projects:

· PASSYS I (1985-1989) : the creation of outdoor test centres in 7 European countries

· PASSYS II (1989-1993) : the further development of the test procedures for these test centres and model validation; extension of the scope to all types of building components

· COMPASS (1992-1995) : the setting up of test centres in 3 more countries (Greece, Portugal and Spain) and the creation of test facilities allowing to evaluate roof components

· PASLINK (1992-1994) : specific support to CEN for standardisation, improvement of the quality management at the test centres and setting up of a European Economic Interest Grouping

· PV-HYBRID-PAS (1996-1998): Development of procedures for overall performance evaluation of hybrid Photovoltaic building components

The total investment in these various projects and test centres is of the order of 20 M€, of which some 10 M€ was funded by the EC. It is probably the biggest investment in R&D research infrastructure in Europe with respect to the thermal and solar performance characterisation of building components.

Besides these projects, which were specifically oriented to the development and improvement of the test facilities and the related evaluation procedures, the outdoor test facilities are since the beginning of the 90-ies used in many European R&D projects: the JOULE projects PASCOOL, IMAGE, the Solar House programme, ROOFSOL, AIRINSTRUCT, THERMIE projects PERBERG ...., several IEA projects and many national research projects and product developments on request of industry. 

The management of these test centres is heavy and requires expert knowledge in various fields. Since 1994, the PASLINK eeig has played a crucial role in the management of quality related issues. In general, there is a rather strong interest in quality but it is not always evident to reach the required levels. This can be due to financial limitations (lack of funds for maintenance, calibration, training of staff,…) or labour problems (lack of staff with appropriate knowledge or skills). 

Given the financial pressure (e.g. limiting cost and duration of testing), there is a potential risk to have a competition between teams that really meet good quality levels and other teams that offer a substantially lower quality level, whereby the latter may be substantially cheaper. A strong network has as major aim to guarantee a minimum quality level at all test sites.

The PASLINK eeig is the ideal organisation for running such network. At present, it groups 5 organisations in a formal structure and 7 others are associated with it and follow the same activities on outdoor testing. There is also 1 candidate member (for more info, see www.paslink.org) Moreover, PASLINK eeig seems to be accepted by other organisations as a platform for quality related issues and it is planned to involve a substantial number of other organisations in our network. 

Although apparently there is a consensus about the need for co-ordination of the quality related issues at a European scale, it was not evident to generate within PASLINK eeig the required financial resources for achieving a substantial progress in the quality related aspects. Therefore, financial support from the 5th framework programme was crucial since it has allowed to achieve a triple objective:

· A substantial strengthening of the quality related aspects

· To involve more organisations in the development and implementation of quality related procedures such that the building community has better access to outdoor test centres and confidence in the tests performed.

· To increase the probability that the important investments in the past (some 20 M€) will be valorised on the longer term.
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Figure 26: IQ-TEST: Quality guarantee for a 20 M€ investment on outdoor testing of energetic and solar performances of building components

The budget for this thematic network represented only 2 % of the budget invested by the EU and the member countries during the last 15 years in the development of such outdoor test centres. Without this additional investment, there was a real risk that these investments are not fully exploited and that the usability will substantially drop in the coming years. Therefore, the community added value of this project was high.

An important issue of concern is the standardisation of outdoor testing procedures. In the past, several members of this thematic network have been strongly involved in the development of the European standard on the in situ determination of the thermal resistance of building components (EN 12494). This procedure is to a large extent based on the philosophy developed in the various PASLINK related EC projects and may be considered as a spin-off product of the PASSYS-PASLINK method. However, a European standard on outdoor testing of thermal and solar performances of building components is extremely complex and at present not realistic for being developed. Therefore, the thematic network has focused through the setting up of quality procedures the achievement of more pragmatic quality guidelines.

The RTD strategy in IQ-TEST focused on potential ways for implementing the network’s and the member test sites’ capabilities into research and development projects.

The DAME-BC project is a clear spin-off of this RTD strategy. (for more info see www.paslink.org). 

Future RTD-strategy

In the course of 2003, several meetings have been organised focusing whereby the future of PASLINK EEIG as a whole, of the PASLINK deliverables and of the test sites themselves has been discussed.

From these discussions, the following conclusions can be drawn :

1. A range of support tools is in place or will be operational at the end of DAME-BC.

2. The overall quality control seems to be well developed in the context of PASLINK EEIG.

3. The complexity of the hardware, software and knowledge related aspects of the PASLINK activities requires a strong commitment of the organisations involved. 

4. For a number of PASLINK members, a substantial change in staffing may have a major impact on the short term but also long term quality level of their test site.

5. It is to a certain extent some kind of contradiction to observe that we have never been so strong in the management of quality and at the same time to have to admit that there are serious concerns about the real future for our network.

6. It is an absolute must to evaluate the future of this network and, if possible, consider in the course of 2003 – 2004 possibilities to strengthen the network, to create better market conditions and to reduce the risk of major quality loss in case of unforeseen events at the level of individual test sites.

7. It might be useful to further refine the SWOT analysis and, based on this analysis, identify the best strategy to be followed.

Based on these conclusions, it is suggested to envisage a double strategy (to be further discussed at the PASLINK EEIG meeting in November 2003): 

· On the one hand, to actively search for a stronger collaboration between the test sites (including task sharing, common use of test cells, attracting new partners for a better valorisation,…). On the longer term, this might result in a reduced number of test sites but with an overall higher quality. These members are fully im