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Preface

The International Energy Agency

The International Energy Agency (IEA) was established in 1974 within the framework of the Organisation for
Economic Co-operation and Development (OECD) to implement an international energy programme. A basic aim of
the IEA is to foster international co-operation among the 29 IEA participating countries and to increase energy security
through energy research, development and demonstration in the fields of technologies for energy efficiency and
renewable energy sources.

The IEA Energy in Buildings and Communities Programme

The IEA co-ordinates international energy research and development (R&D) activities through a comprehensive
portfolio of Technology Collaboration Programmes. The mission of the Energy in Buildings and Communities (EBC)
Programme is to develop and facilitate the integration of technologies and processes for energy efficiency and
conservation into healthy, low emission, and sustainable buildings and communities, through innovation and research.
(Until March 2013, the IEA-EBC Programme was known as the Energy in Buildings and Community Systems
Programme, ECBCS.)

The research and development strategies of the IEA-EBC Programme are derived from research drivers, national
programmes within IEA countries, and the IEA Future Buildings Forum Think Tank Workshops. The research and
development (R&D) strategies of IEA-EBC aim to exploit technological opportunities to save energy in the buildings
sector, and to remove technical obstacles to market penetration of new energy efficient technologies. The R&D
strategies apply to residential, commercial, office buildings and community systems, and will impact the building
industry in five focus areas for R&D activities:

— Integrated planning and building design

— Building energy systems

— Building envelope

— Community scale methods

— Real building energy use

The Executive Committee

Overall control of the IEA-EBC Programme is maintained by an Executive Committee, which not only monitors
existing projects, but also identifies new strategic areas in which collaborative efforts may be beneficial. As the
Programme is based on a contract with the IEA, the projects are legally established as Annexes to the IEA-EBC
Implementing Agreement. At the present time, the following projects have been initiated by the IEA-EBC Executive
Committee, with completed projects identified by (*):

Annex 1:  Load Energy Determination of Buildings (*)

Annex 2:  Ekistics and Advanced Community Energy Systems (*)

Annex 3:  Energy Conservation in Residential Buildings (*)

Annex 4:  Glasgow Commercial Building Monitoring (*)

Annex 5:  Air Infiltration and Ventilation Centre

Annex 6:  Energy Systems and Design of Communities (*)

Annex 7:  Local Government Energy Planning (*)

Annex 8:  Inhabitants Behaviour with Regard to Ventilation (*)

Annex 9:  Minimum Ventilation Rates (*)

Annex 10: Building HVAC System Simulation (*)

Annex 11: Energy Auditing (¥*)

Annex 12: Windows and Fenestration (*)

Annex 13: Energy Management in Hospitals (*)

Annex 14: Condensation and Energy (*)

Annex 15: Energy Efficiency in Schools (*)
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Annex 47:
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Annex 50:
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Annex 53:
Annex 54:
Annex 55:

Annex 56:
Annex 57:
Annex 58:

Annex 59:
Annex 60:
Annex 61:
Annex 62:
Annex 63:
Annex 64:
Annex 65:
Annex 66:
Annex 67:
Annex 68:

BEMS 1- User Interfaces and System Integration (*)

BEMS 2- Evaluation and Emulation Techniques (*)

Demand Controlled Ventilation Systems (*)

Low Slope Roof Systems (*)

Air Flow Patterns within Buildings (*)

Thermal Modelling (*)

Energy Efficient Communities (*)

Multi Zone Air Flow Modelling (COMIS) (*)

Heat, Air and Moisture Transfer in Envelopes (*)

Real time HVAC Simulation (*)

Energy Efficient Ventilation of Large Enclosures (*)

Evaluation and Demonstration of Domestic Ventilation Systems (*)

Low Energy Cooling Systems (*)

Daylight in Buildings (*)

Bringing Simulation to Application (*)

Energy-Related Environmental Impact of Buildings (*)

Integral Building Envelope Performance Assessment (*)

Advanced Local Energy Planning (*)

Computer-Aided Evaluation of HVAC System Performance (*)

Design of Energy Efficient Hybrid Ventilation (HYBVENT) (*)

Retrofitting of Educational Buildings (*)

Low Exergy Systems for Heating and Cooling of Buildings (LowEx) (*)

Solar Sustainable Housing (*)

High Performance Insulation Systems (*)

Building Commissioning to Improve Energy Performance (*)

Whole Building Heat, Air and Moisture Response (MOIST-ENG) (*)

The Simulation of Building-Integrated Fuel Cell and Other Cogeneration Systems
(FC+COGEN-SIM) (*)

Testing and Validation of Building Energy Simulation Tools (*)

Integrating Environmentally Responsive Elements in Buildings (*)

Energy Efficient Electric Lighting for Buildings (*)

Holistic Assessment Tool-kit on Energy Efficient Retrofit Measures for Government Buildings
(EnERGo) (¥)

Cost-Effective Commissioning for Existing and Low Energy Buildings (*)

Heat Pumping and Reversible Air Conditioning (*)

Low Exergy Systems for High Performance Buildings and Communities (*)
Prefabricated Systems for Low Energy Renovation of Residential Buildings (*)
Energy Efficient Communities (¥)

Towards Net Zero Energy Solar Buildings (*)

Total Energy Use in Buildings: Analysis & Evaluation Methods (*)

Integration of Micro-Generation & Related Energy Technologies in Buildings (*)
Reliability of Energy Efficient Building Retrofitting - Probability Assessment of Performance & Cost
(RAP-RETRO) (*)

Cost Effective Energy & CO2 Emissions Optimization in Building Renovation
Evaluation of Embodied Energy & CO2 Equivalent Emissions for Building Construction
Reliable Building Energy Performance Characterisation Based on Full Scale Dynamic
Measurements (*)

High Temperature Cooling & Low Temperature Heating in Buildings

New Generation Computational Tools for Building & Community Energy Systems
Business and Technical Concepts for Deep Energy Retrofit of Public Buildings
Ventilative Cooling

Implementation of Energy Strategies in Communities

LowEx Communities - Optimised Performance of Energy Supply Systems with Exergy Principles
Long-Term Performance of Super-Insulating Materials in Building Components and Systems
Definition and Simulation of Occupant Behavior in Buildings

Energy Flexible Buildings

Indoor Air Quality Design and Control in Low Energy Residential Buildings

il
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Because buildings are responsible for 40% of energy use and 36% of Greenhouse Gas (GHG)
emissions in the EU, energy efficiency in buildings has become a priority to drastically reduce the
energy use in buildings. Consequently, a number of policy measures have been implemented in
European Member States to drive the market towards Nearly Zero-Energy Buildings, including
the Energy Performance of Buildings Certificates (EPCs), which are the most visible instrument
of the Energy Performance of Buildings Directive (EPBD). Nevertheless, the boundary conditions
that are necessary for these measures to be effective have rarely been carefully addressed. In
this respect, two specific concerns lie in the compliance of Energy Performance of Buildings
Certificates (EPCs) and in the quality of building works.

The IEE QUALICHeCK project's goal was to raise awareness and trigger initiatives to improve
the compliance of Energy Performance Certificates and the quality of buildings works in order to
decrease the actual energy use of buildings. In other words, QUALICHeCK urges building
professionals to "do what they declare" since otherwise, it discredits the overall approach already
engaged since a number of years in European countries with energy conservation regulations
and incentives in the building sector.

This goal entailed 3 specific objectives:

1. To confirm the concern for non-compliant EPCs and quality of buildings works. Although
there were some unstructured market feedback and studies pointing out this problem,
further understanding of the status on the ground and the extent to which non-compliance
could jeopardize the effectiveness of policies was necessary.

2. To show the benefits of existing approaches. There exist several voluntary or regulatory
schemes that have been developed in many European countries to contain non-
compliance of EPCs and of the quality of building works. QUALICHeCK's objective was to
disseminate information on these schemes to inspire other bodies facing similar
challenges.

3. To give the key steps to set up compliance frameworks. Because the development of a
compliance framework can appear somewhat chaotic for an external observer—for
instance because of feedback loops with stakeholders—the consortium came up with a
summary of key issues that should be addressed for a sound foundation of the framework.

Based on a literature review and 10 specific field studies in 9 countries, each on samples of 25+
buildings, the EU QUALICHeCK project has confirmed this concern for non-compliant EPCs and
quality of buildings works by showing that insufficient quality assurance measures increase the
risk of discrepancies between claimed or expected and actual performance. Speaking about
ventilation and airtightness, this could consist in the absence of controls of the building or
ductwork airtightness values reported in the EPCs; this could also be the ambiguity left for the
EPC expert to choose the appropriate input data for a specific ventilation system.



The good news is that there are also interesting approaches that have been developed to contain
some of the issues reported in the field campaigns. In the area of ventilation and airtightness,
these approaches include competent tester schemes for building airtightness or ventilation
system performance checks, or databases developed to ease unambiguous EPC input data
selection and control.

QUALICHeCK ended in February 2017. The consortium has archived its key findings in several
reports and 59 factsheets which are short 2- to 10-page documents highlighting specific results.
All public deliverables are available on the QUALICHeCK website (http://qualicheck-platform.eu/).

To ease the dissemination of these results in the ventilation and infiltration community, this report
collates 23 factsheets specifically related to ventilation and airtightness issues, field data, and
solutions. We hope you will find this information useful. Buildings are responsible for a major
share of energy use and have been a special target in the global actions for climate change
mitigation, with measures that aim at improving their energy efficiency, reduce carbon emissions
and increase renewable energy use.

Peter Wouters, Rémi Carrié

QUALICHeCK project coordination
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The French regulation includes an alternative route to systematic building airtightness testing to
justify for a given airtightness level. This route was developed to push professionals to revisit their
methods for implementing building airtightness solutions and to include specific quality requirements.
At the end of 2014, 81 such quality management approaches have been approved representing a
production of about 15.500 buildings per year.

Residential buildings M Non-residential buildings M Specific buildings: ......

New buildings ¥ Existing buildings (I

There exists a significant body of literature showing the negative impacts of air leaks in building envelopes
as well as the benefits of good building airtightness with appropriate provisions for ventilation, whether
natural or mechanical. This explains why the French regulation has taken into account building
airtightness since over 30 years, unfortunately with little success until about 2006. That year, a new
regulation (RT 2005) came into force, with a benefit of about 7% on the calculated energy use for better
airtightness on single-family houses. This regulation also introduced a new scheme (Annex VIl of the
regulation) to justify for the target airtightness level based on quality management (QM) principles.

The QM scheme was initially developed considering the difficulties building professionals had to achieve
good airtightness and the hope that cost abatements due to allowance for non-systematic testing could
encourage building professionals to engage in a QM approach for building airtightness. The major problems
addressed with this approach include:

v" Poor training of designers and workers

v" Recurrent poor treatment of envelope leakage sites
v' Absence of self-checks on site

v' Cost for systematic airtightness testing

This scheme is applicable to all new buildings. Because of its limited market potential for non-residential
buildings, it will be restricted to residential buildings as of July 2015 (Annex VII, 2014).

Regulatory background

The 2012 French regulation introduced a minimum requirement for the building airtightness of all
residential buildings, including mandatory justification of the airtightness levels mentioned in Table 1. For
non-residential buildings, default values apply depending on the building types; if a value better than the
default value is used in the calculation, mandatory justification applies as well.

In all cases where justification is necessary, the building airtightness level must be justified either:

v'with an airtightness test by a certified tester of each building; or
v'with a certified quality management approach that allows non-systematic testing.



The reference text for this QM approach is in the Ministry order of the energy performance regulation
itself (RT 2005 and RT 2012). It allows the applicant not to perform an airtightness test systematically, but
requires the organisation to set up a quality management approach for the whole building process that has
to be approved by a specific national committee. In its 2012 version (Annex VII of RT 2012), successful
applicants can use air permeability at 4 Pa in multiples of 0,1 m*/h/m?

v in the range of 0,3-0,6 m*/h/m2 (depending on the results they submitted in their application) for
single-family buildings (this range corresponds to about 1,6-3,2 m*/h/m2 at 50 Pa);

v"in the range of 0,3-1,0 m3/h/m? (depending on the results they submitted in their application) for
multiple-family buildings;

v greater than 0,3 m*/h/m? and smaller than the default value for other types of buildings (no longer
applicable as of July 2015).

Minimum requirement Possible values in case Default value
of QM approach
(multiples of 0,1
m*/h/m?

Single-family buildings 0,6 (3,2) 0,3-0,6 (1,6-3,2)
Multi-family buildings 1,0 (5,4) 0,3-1,0 (1,6-5,4)
Non-residential 0,3-1,7 (1,6-9,2) or 1,7 (9,2) or
builqings (no longer 0,3-3,0 (1,6-16,2) 3,0 (16,2)
applicable as of July depending on building depending on building
2015) type type

Table 1: Airtightness levels in the 2012 French regulation in m*/h per m? of cold surface area at 4 Pa.
Approximate corresponding values at 50 Pa are shown in parenthesis.

Figure 1: Possible values of maximum air permeability guaranteed by the applicant
in single-family dwellings and multi-family buildings.



Eligibility and application
In principle, any building owner can apply for a certified QM approach but in practice, this option is
mostly used by builders of single-family dwellings.

Basic requirements
The basic requirements for the 2012 quality management approach to be approved can be summarised as
follows:

identify the scope of the approach regarding the types of buildings concerned;

identify “who-does-what” and when;

show the involvement and training the workers internal to the company or sub-contracted;

trace each step of the approach;

show site supervision documents;

show how remedial actions are implemented and traced;

prove that the approach is effective based on measurements on a sample;

propose a scheme to ensure that the approach will remain effective with time, based on
measurements on a sample. The application must include a bar chart of airtightness measured values;
and

v" have the system audited according to ISO 19001 by an independent ISO 9001 certified organisation.

LA RRS

Successful applicants are not required to perform tests systematically but only on samples (typically 5% to
10% of their production for single-family dwellings, see Table 2) to comply with the justification for the air
tightness level used in energy performance calculation. They have to send to a yearly report to the
ministry including measurement results. If their report does not comply with regulation (poor application
of QM approach, bad airtightness test results), the applicants can be de-certified.

Nprod < 500 | Ntests =5 +10 % Nprod
Nprod > 500 | Ntests =55+ 5 % (Nprod - 500)

Nprod < 50 Ntests = 30 % Nprod
Nprod > 50 Ntests = 15 +15 % (Nprod - 50)

Table 2: Minimum sample size for the QM approach in the 2012 French regulation

Submission process and foreseen changes with certification bodies

Candidates submit their application to the ministry in charge of construction explaining the steps they
have implemented to plan airtightness, build according to the specifications, check and remedy if
deviations are observed, in conformity with the ministry order. They have to show based on measurement
on samples that their approach was effective. Because some applicants had difficulties giving the right
amount of information, leading sometimes to heavy applications difficult to examine by the commission, a
public webpage managed by the ministry' gives additional information for applicants, including the
evaluation grid which is used by the commission and hints on what is expected by the commission.

To cope with the increasing number of applications, the ministry has revised the order to have the
applications processed by accredited certification bodies under contract with the government starting July
2015. The requirements remain the same but the approach is restricted to residential buildings and
applicants are charged.

Evaluation of the applications
A committee of 12 experts set up by the ministry in charge of construction meets about 10 times a year to
evaluate the applications.

The experts analyse the applications with an evaluation grid which is a detailed transposition of the
requirements of the order of the ministry including fields to be filled by the expert such as the documents
examined to evaluate each criterion and the expert's opinion.

With the transfer to certification bodies as of July 2015, the evaluation process will remain the same in
principle, but the evaluation committees will be set up by the certification bodies themselves.



http://www.rt-batiment.fr/batiments-neufs/etancheite-a-lair/demarche-qualite-annexe-vii.html

Several key market actors were sceptical about the uptake in the market given the methods and
organisational changes it implies for building professionals. In fact, because the benefit can be substantial
for builders of single-family houses with a production greater than 50-100 houses per year, once a few
pioneers implemented this process with the support of consultants, many others have followed.

At the end of 2014, 81 QM approaches have been approved. The corresponding number of buildings
produced in accordance with a QM approach is about 75.500 buildings per year, i.e., around 10% of the
national residential building production.

In case of replication in another context, one important pre-requisite clearly lies in the benefit for
applicants in terms of assessment of the energy performance.

This paper describes one specific scheme applicable when the airtightness level reported in the EP
certificate has to be justified, either because a minimum requirement must be justified or because the
value reported differs from a default value. Of course, many options could be discussed for a similar
scheme if replicated in a different context. Nevertheless, for a given issue, whether one option is
appropriate or not has to be appreciated in a given context. Therefore, the sections below do not give
definite answers on the relevance of choices that could be made but point out pros and cons that should
be considered when choosing options. These are summarised in Table 3.

Non-systematic versus systematic tests — Size of sample

The allowance for non-systematic tests has been a strong driver for the market acceptance of the
approach. This requires boundary conditions to avoid adverse effects, namely in the French case, the
obligation to set up a quality framework to secure the claimed airtightness level and to perform tests on a
samples of a minimum size (Table 2). Therefore, the cost abatement thanks to sampling are partly
counter-balanced by investments in the development and operation of the QM approach. The distribution
of builders according to their production suggests that it remains interesting for builders producing over
50 houses per year, the trade-off being somewhere in the range of 20-50 houses per year (Figure 1).

In other contexts, the sample size should be set considering the target users, in particular, the typical
production that may be concerned. It may result that allowance for non-systematic testing is not relevant
in another context. If the objective is to foster QM approaches to improve the treatment of air leakage
sites and encourage self-checks without allowances for non-systematic testing, favourable calculation
factors when such approaches are implemented could be considered.

Figure 1: Distribution of builders applying the approach according to their yearly production



Safety margin for the level guaranteed

Because tests are performed on samples only and the difficulty to reach extreme airtightness levels, the
present approach is not applicable to justify for airtightness levels below 0,3 m*/h/m?at 4 Pa (about 1.6
m*/h/m?at 50 Pa). In other words, if one needs to justify an airtightness level below 0,3 m3/h/m? for a
specific building, he has to perform an airtightness test whether a QM approach is implemented or not.
Another safety margins which may be envisioned would be a safety factor between the maximum
permeability measured on the samples and the level guaranteed. In the French context, this is applied
voluntarily by several builders (e.g., who aim for an airtightness value around 0,1 m*/h/m?under their
official target), so as to be sure to comply with their official target. When builders apply such process,
they hardly ever exceed the official target value.

Such safety margins seem relevant although there is little feedback on their effectiveness.

Independent tests versus self-tests for the samples

Unlike the 2005 version, the 2012 version of the scheme requires tests reported to the ministry to be
performed by independent testers. Concerns for competition distortion and confidence in the results
together with the pressure of independent testers are partly responsible for this change. Note however
that this requirement can be by-passed by creating a testing company which is legally independent,
although under the authority of the same person(s) in reality. In addition, it implies extra costs and
assumes enough independent testers available to match the demand. Finally, experience has shown that
builders have considerably improved their methods by doing tests themselves, which explains why some
continue to perform many tests themselves although not required to.

Certification via a private body versus a committee managed by state of local authority
Since its origin in 2006, the present approach has been fully handled by the ministry in charge of
construction. The advantage is that it has allowed the processes to progressively step up in a non-
competitive environment for the evaluation committee, and to tune the quality requirements for the
evaluation of the procedures to the satisfaction of the ministry. One downside lies in the number of
applications overflowing the committee's capacity, probably magnified by the exemption from payment
for applicants as well as the handling of poor or incomplete applications (although procedures have been
set up to speed up the handling of such applications as mentioned above).

Consequently, as of July 2015, the applications will be processed by certification bodies. This required
another set of procedures to be defined by the ministry to specify the requirements to the candidate
certification bodies. Because applicants will be charged, this may help improve the quality of the
applications and thereby speed up the evaluation process. The transition is expected to be smooth now
that the system is mature.

QM versus results-based approach or application of standard drawings

Pushing professionals to engage in quality management for building airtightness was a primary motivation
for setting up this approach in France. It was preferred to simpler approaches for builders that could be
based uniquely on proofs of results achieved on a sample (showing results below a given level of
permeability) or the application of standard drawings.

These alternatives may be appropriate for a different context but they do not directly push professionals
to plan airtightness, implement adequate solutions, check their implementation on site and correct in
case of deviations. These are precisely the core elements of a QM approach. Without integrating these
aspects, the risk of deviation is likely significant, in particular when only applying standard drawings
without performing some tests.



Option

Pros

Cons

v" Non-systematic versus
systematic testing - Sample
size

v" Cost abatement for non-
systematic testing can be a
major market driver if it
covers the cost for

v

Market potentially
concerned may be marginal
due to minimum sample
sizes

developing and operating v" Market distortion if QM
the scheme requirements to secure level
are insufficient
v Safety margin for the level v Confidence in values'
guaranteed reported by the applicants
v Independent tests versus v Confidence in values v Cost for the builder
self-tests for the samples reported by the applicants v' Builders also learn by
v' Confidence in values used in performing tests themselves
EP certificates v" Need to have a matching

number of independent
testers available

v' Testers may be independent
on paper but not in practice

v Certification via a private v" Cost for state authority v Need to write specifications
body versus a committee v' Better quality applications for certification bodies
managed by state or local (due to fee) v" Need to follow up

effectiveness of the
certification bodies
v" Cost for applicants

authority

Table 3: Pros and cons of various options

Compliance concerns related to EP regulation and to the QM approach

No reporting [J Wrong reporting M Not meeting the performance

requirements

Compliance concerns related to EP certificates (see QUALICHeCK terms and definitions)

Lessons learnt from state controls

Because of the limits of a documentary analysis, the ministry decided to implement yearly control
campaigns to better assess builders' approaches, including their effectiveness in terms of actual
airtightness. These control campaigns consist in in-situ audits and tests performed by independent
controllers (State controllers).

Thus, the approach allows the ministry to monitor the progress of the applicants year by year and overall,
a set of options progressively modified or introduced has brought more confidence in the values declared
by the applicants. Analysis of the yearly reports has shown that on average between 2008 and 2011, the
builders have made progress to build airtight envelopes (see Figure 3). It has also shown much better
results than those obtained in field campaigns conducted about 10-15 years ago (Litvak et al., 2000; Litvak
et al., 2005; Guillot and Litvak, 2000).

Independent in situ controls of the scheme performed by the state since 2011 have shown some positive
results but also raised several concerns (Charrier et al., 2014):

v' First, quantitative requirements are generally met (Figure 3); however, in several cases, the measured
airtightness did not meet the level claimed by the applicant;

v" Second, several weaknesses in the actual implementation of the approaches were found although the
quantitative requirements may have been met (see Figure 4).

These results call for pursuing in situ independent controls by the scheme holder with both in situ
measurements and checks of the correct implementation of the QM procedures.

Nevertheless, this approach encourages applicants to secure a minimum airtightness level. This statement
is supported by Figure 5 which shows that both the median value of the airtightness levels and the spread
of the distribution are significantly smaller for buildings subjected to a QM approach. Thereby, it contains
the risk of degrading the EPC with poor airtightness or not meeting a minimum airtightness requirement if
applicable.
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Figure 4: Summary of first control campaign.
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Figure 5: Distribution of measured airtightness of houses with and without implementation
of a certified QM approach.

Penalties

In theory, the French penal code foresees sanctions that can go up to 45.000 €, and 75.000 € with 6 month
imprisonment (in case of repeat offence) for non-compliance to the building code, including the energy
performance regulation. Non-compliance is established by sworn-in civil servants who ask the building
owner to take remedial actions; in parallel, they also formally report to the general attorney on the non-
compliance and status of remedial actions. Although the building owner is responsible for the application
of the regulation, in turn, the responsibility bears on the persons “skilled in the art” (architects,
contractors, etc.).

The general attorney may decide to take sanctions foreseen by the penal code as soon as non-compliance
is established. In practice, the preferred path is to compel the professionals involved to undertake
remedial actions, which may in some cases be very expensive.

This general principle could apply to failure to achieve the airtightness claimed in the approach on one
particular building; however, in practice, the preferred path is to de-certify the applicant (who is in fact
responsible for the failure). The ministry has established a number of failures which may lead to de-
certification®. These failures include insufficient achieved airtightness levels as well as incorrect
implementation of the approach.

It is premature to evaluate how dissuasive these penalties are. One possible option would be to establish
proportionate penalties ranging from simple fines up to de-certification, either in the French context or if
the scheme is replicated elsewhere.

As a rule of thumb, a production of 50 dwellings a year is a minimum to balance the cost of the
development and implementation of the QM approach compared to systematic measurements. This does
not include the positive side effects of the implementation of a QM approach, for instance to lower
customer service costs.

Until 2014, the commission did not charge for the examination of applications. There was no information
available on the true cost for the examination of the applications. The cost for the evaluation by
certification bodies is not available at the time we are writing this paper.
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Overall evaluation

Despite legitimate concerns about its market penetration, its effectiveness, and its potential biases to
competition, the current approach has proved to be successful among builders, to positively question
applicants about their methods to reach good or at least required airtightness levels, and to be consistent
with the achievement of better airtightness levels (Figure 5). The evaluation of the process conducted by
the state authority has confirmed the relevance of the approach; it has also shown weaknesses that should
be dealt with and strongly suggests reinforcing in situ controls to avoid deviations which may in turn
question the relevance of the approach.. Overall, the pros and cons are summarised in Table 4.

Pros Cons
v Encouraging builders to question their current | ¥ Cost for developing the approach and
practice and engage in QM independent audits
v Great market impact v" Applicable mostly to single-family builders
with a production of at least 50 houses / year
v Reduces testing cost if production is v Examination/approval of the applications is
sufficient time-consuming and requires well-developed
procedures
v" Possible monitoring of the progress as v Finding independent examiners and
applicants have to file a yearly report confidentiality of the approaches
v" Improvement of workers skills

Table 4: Overall pros and cons of the approach

The approach entails a number of issues to be carefully addressed, summarised in Table 5 as hints and
pitfalls to avoid. Overall, the replication potential in other contexts seems rather high; however, it is a
relatively complex approach to set up that requires time to be implemented properly (at least one year),
even if it is done progressively as was the case in France. In addition, one key pre-requisite lies in having a
substantial reward for good airtightness in the regulation to push stakeholders to consider this approach.

Level of complexity Prerequisite:
(dark orange = simplest) Substantial reward for good airtightness in EP
calculation

Potential for replication
(dark orange = best)

Hints Pitfalls

v Stress the benefits of QM approaches to v" Resources for examining applications
secure airtightness level and comply with the | ¥~ Proof of application of standard drawings is
regulation among stakeholders not sufficient, some measurements must be

v' Discuss options with stakeholders done

v" Progressively increase QM requirements

v' Ensure fair evaluation of the applications

v" Conduct in situ controls

v' Carefully estimate the minimum size of the
sample to be measured

Table 5: Overall hints and pitfalls to avoid when developing such an approach
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A voluntary scheme defining the data to be announced in the product documentation has been
launched in 2012 by Uniclima, the French association of ventilation product manufacturers. It ensures
that product characteristics are provided under a harmonised form (same physical quantity, unit and
assessment method), and facilitates access to relevant input data for the energy performance
calculation of a building. The scheme contributes to enhancing the compliance of published data.

Residential buildings M Non-residential buildings ¥ Specific buildings: ......

New buildings M Existing buildings M

Even if testing methods are well defined in European standards, it may happen that product
characteristics are not made available in a harmonised way by various manufacturers in their
documentation.

Quantities announced and units used may differ, because of ambiguities, different interpretations, or
misunderstandings of the standard. Differences may also exist because no regulation requires and defines
how to publish product data (as for example do or will do the regulations that implement the "Ecodesign”
Directive' or the "Energy labelling" Directive?). This could make difficult to find the data needed for the
energy performance calculation of a building, as well as for its energy rating on the Energy Performance
Certificate (EPC).

For this reason, a voluntary scheme that defines the data to be published in the manufacturer
documentation has been launched in 2012 by Uniclima, the French association of ventilation product
manufacturers.

The present document aims at:

v' presenting this approach, that may be transposed to other countries than France,

v" showing how it provides an easy access to data that are used as input data for the energy performance
calculation of a building, and

v discuss to what extent such a scheme can also provide an evidence of compliance of these data, even
without a systematic control by a third-party.

The objective was to give better information to stakeholders (contractors, installers, building owners and
consumers) about ventilation and air handling products, offering an easy access to their characteristics,
especially those that are needed for checking the compliance with regulations, as for example the
characteristics used as input data in the buildings energy performance calculation.
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The problems addressed can be illustrated by the following examples:

» different approaches may exist for publishing operation curves for fans, showing air flow rates vs.
pressures, either by using total pressure or static pressure,

» different values may be published for the heat recovery efficiency of a balanced ventilation fan box,
corresponding to different operating conditions described by the testing method,

» acoustic performance may be published by using different quantities (sound power, sound pressure at
different distances).

In this context, decision was taken by French manufacturers, within their association Uniclima, to develop
a voluntary scheme that would define the minimum set of product data to be included in the
manufacturer documentation, and the format under which they have to be displayed.

It was also necessary to define the rules under which manufacturers undertake to comply with this
scheme, while retaining their freedom to provide information beyond this minimum requirement.

The scheme was launched in 2012, after having been prepared in 2010-2011 by a working group of
Uniclima, with the technical support of CETIAT, the French Technical Centre of HYAC manufacturers.

The scheme covers ventilation and air handling products that can be installed in all types of buildings
(residential, commercial or even industrial), new or existing.

Products covered
The voluntary data publication scheme applies to a series of 19 ventilation and air handling products:

humidity controlled air inlets,

pressure difference self-adjust air inlets,

humidity controlled air exhausts,

pressure difference controlled exhaust air terminal devices,

temperature controlled exhaust air terminal devices,

indoor air terminals devices,

flexible and semi-rigid air ducts,

rigid air ducts and ductwork components,

active fittings for circular ductwork (airflow regulators, dampers, valves),

fire dampers,

exhaust fan units for houses,

exhaust fan units for commercial buildings or collective dwellings,

balanced ventilation fan units for individual dwellings,

balanced ventilation fan units for commercial buildings or collective dwellings,
exhaust fan units for humidity controlled ventilation systems for individual dwellings,
exhaust and/or fire smoke extraction roof fans,

fire smoke extraction fan units,

fan coil units,

active chilled beams.

AN N N N N N N N N N N N N N NN

Figure 1: Logo used to identify products for which data are published according to the scheme

Data publication rules

The product data covered are those intended to be published in technical sheets, website, catalogue,
price list and on the product packaging. Depending on the products, at least one of these media has to
include all the characteristics announced.

For each product, the following rules have been defined in dedicated sheets:
v" The list of minimum characteristics that have to be published by the manufacturer.
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v" The conditions for obtaining and displaying these minimum characteristics, as well as some optional
characteristics, with reference to the appropriate standards (NF, EN, ISO) and certifications (for
example NF, CSTBat, Eurovent).

v' The list of communication media where the characteristics should be displayed.

These rules are regularly updated to take into account the evolutions of standards and regulations.
Data published according to the scheme are identified by a specific logo (see Figure 1).

Example of data for one product
As an example, Table 1 shows the minimum list of data required for a balanced ventilation fan unit with
heat recovery intended for a one-family house.

At least one of the following communication media: technical documentations, price list, or website must
include all the data listed in Table 1. In addition, the characteristics that must be found on the price list
for professionals and the packaging of the products if they are sold in do-it-yourself stores are also
mentioned.

X X
X X
X X
To be
chosen X X
(mm,
cm...)
French NF Mark (certification rules NF 205) X X
According to the certification rules NF 205, or
indication of the minimum and maximum sizes X X
of the house that can be equipped
EN 13141-7 with the following conditions:
- balanced air flow rate at +/-10% in volume
- temperature conditions according to EN308 X X
- exhaust air flow rate: 120 m*/h
- pressure difference inlet/outlet: 50 Pa
- fans in operation
X
According to EN 13141-7 and certification rules . X
w NF 205 (min. and max.
(all values)
values)
X (+ information
dB(A) | ENISO 5135 and certification rules NF 205 Optional Cer{;‘ﬂc“;{f:n%les
NF205)
Pa vs. .
mi/h Optional X
EN 779 X X

Table 1: Data to be published for a balanced ventilation fan unit with heat recovery for a one-family house

Who can apply?
The scheme is managed by the French ventilation manufacturer association, Uniclima. It has been defined
with the technical support of CETIAT.

Detailed rules and logo are available from Uniclima.

The scheme is opened to all manufacturers and products distributors, even if they are not members of
Uniclima. Manufacturers choose themselves which of their products will be covered.
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