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Executive summary

The report sets out the approach for the PEP Partners to the certification of products and
technologies used in Passive House designs.

The report reviews the benefits of certification of the products, materials and technologies
used in Passive House designs and identifies windows and glazed facades, exterior doors
and heat recovery ventilation units as those for which certification is considered most
practical and beneficial.

Certification criteria for these products are then proposed along with the appropriate
standards and test methods.
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National Foreword

Ireland
Prepared by NUID, Ireland

Introduction

One of the aims of the Promotion of European Passive Houses (PEP) is to initiative passive
house certification is to establish an international mechanism for the certification of passive
house dwellings across Europe. This will add credibility to the passive house programme
and help to differentiate passive house dwellings from traditional construction standards. The
initiative sets out separate certification scheme for design, construction and post
construction (final inspection and testing) of a passive house. It also aims to proposing
certification scheme for products, services and systems necessary to achieve the Standard.
At present there are few dwellings which meet the Passivhaus Standard in Ireland and it is
expected that this number will increase in the near future.

Within the scope of the Promotion of European Passive Houses project, a Workshop
entitled: ‘Proposed Certification of passive house dwellings in Ireland, issues and challenges’
was organised as part of the ‘See the Light 2006’ annual conference, 29 September 2006, in
Cavan, Ireland. The conference was organised by the Sustainable Energy Ireland —
Renewable Energy Information Office and attended by over 150 stakeholders of the
construction industry.

The aim of this Workshop was to present the proposed European initiative for passive house
certification, explore possible certification schemes for passive house buildings and
components in Ireland. The workshop was organised and presented by NUID. (Detailed
Questionnaire was distributed amongst workshop participants, sample included below.) The
workshop was attended by approx. 40 participants openly discussing opportunities, issues
and barriers in Ireland.

Summary of Questionnaire responses / discussion

1. Do you agree with the recommendation of the report that products used in passive
house (PH) construction should be independently tested and certificated/approved by
third party certification bodies?

x Yes/[1No Comment: Yes, in principle, however Irish conditions have to be taken
into account:

e At present, there is no facility for actually testing the PH components in
Ireland. The certification scheme for PH products can be run only if it is based
on ‘approval’ against a set of standards / criteria based on test reports from
other places.

e There is a possibility (needs to be investigated!) if there is a capacity within
the Irish Agrément Board to run a certification scheme for PH products.
(Could possibly result in lengthy procedures for PH products certification.)
**The National Standards Authority of Ireland, NSAI, is an independent State agency
and was established as an independent statutory body in 1997. NSAI offers a wide
range of services to industry, ranging from the development of National Standards
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and Agrément Board services to ISO 9000 quality systems certification and product
certification services. Agrément certification is designed specifically for new building
products and processes that do not yet have a long history of use and for which
published national standards do not yet exist.

2. Do you agree with the recommendation of the report that products used in passive
house construction should comply with requirements for :
. Thermal performance

Durability

Electrical Safety

Fire resistance

Toxicity

Noise.

Yes /[ INo Comment: specific attention to Thermal performance and Durability of
products. Certified PH products should represent best building products standard.

If Yes, how should this be assured?
| Leave to market forces and national regulations;
X Include assessment in the certification scheme;

| Require submission of manufacturer's declarations in certification scheme;

3. Do you think that certification/approval of products used in passive house
construction would be supported in your Country?

X Yes / [ No Comment: Yes, the certification of building products used in PH
buildings should have good appeal for builders, product suppliers and product
manufacturers, assuring them of their quality and performance.

Grant schemes on using certified PH products would be beneficial.

Which national organisation(s) would support it?  Possibly the SEI, Sustainable
Energy Ireland (Organisation Funded by the Irish Government under the National
Development Plan 2000-2006 with programmes part financed by the European
Union).

Which national organisation(s) would act as a certification body? Possibly the Irish
Agrement Board,

4. Please provide any further information about the recommendations in the preliminary
final report, or additional items that you think this work programme should cover

e The report could explain that this is a voluntary certification scheme
established as part of the PEP project.

e Information / experience from the existing PH Institute products certification.

¢ [ssue of embodied energy / ecological materials of PH products is not
covered.

e Emphasizing the importance of on-site practices for PH products installation.

Accreditation and the role of the EA

5. Do you agree that the certification bodies operating certification schemes for passive
house components should hold National accreditation by an accreditation body
recognise by the EA?
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X Yes /[ No
Maintaining the integrity of the Scheme and Brand

6. Should the certification be via:
e [] Totally Independent national schemes?
e X Separate national schemes but with some central control and brand?
J 1 A common European scheme with approved operators in different
countries?

If there is to be a common Brand (i.e. as in b) or c) above), what should this Brand be
and how should it be protected?

Comment: Agree with PHP comment (below). Also, National certification schemes
will allow for some variations of product performance requirements to be defined at a
national level due to variation in climate.

PHP: “Brands like ‘certified passive house’ and ‘appropriate for use in a passive
house’ should be directly linked with a programme of requirements and specification
of the procedure for obtaining results (calculated and/or tested values or values
according to regional standards)”

7. Should the scheme include:
e x Type testing
e x Assessment of Factory production control
e ] Surveillance of Factory production control
e [ Audit testing

Comment: Type testing for PH products and assessment of Factory production
control could be evaluated by the Certification Body. It will be in the interest of the
certified PH product manufacturer to maintain quality of the Factory production to
keep the quality of their products.

Scope of Certification Scheme(s)

8. Do you agree with the recommendations made in the table for:

Comment:
e Insulation materials Yes /X No
Thermal bridging design Yes/ X No Comment:

Thermal bridging is covered in detail in the PHPP calculations. More information /
catalogue of examples of thermal bridge-free construction details and calculation
tools are needed for design practitioners in Ireland.

e Windows/glazed facades X Yes /[ No
e Doors X Yes /[ No
e Heat recovery Vent systems X Yes /[ 1 No
e Space heating cooling etc Yes /X No
e DHW systems Yes /X No
¢ Renewable energy systems Yes/ X No

e High efficiency lighting Yes/ X No

e Energy saving appliances Yes / X No
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9. Do you think that there are other elements, systems or innovative products that
should be covered?

Comment: Air tightness tapes (durability, aging, weathering properties); Lightweight
concrete thermal blocks used to prevent thermal bridging at foundations.

10. Should the certification scheme include prefabricated building systems (e.g. wall
panels etc) with respect to insulation, admittance and thermal bridging?

[] Yes/ X No

11. The various schemes for rating the energy efficiency of windows etc are based on
computer simulations of the heat flows. This is obviously a cost efficient method but
does not take account of the level of workmanship that is achieved in the products
actually produced. Should the scheme include physical testing on a representative
sample(s) to confirm that the claimed performance can be met and as an objective
measure of the quality of workmanship?

[]Yes/X No Comment: covered with the blower door test

12. The Passivhaus Institut (PHI) issue certificates for glazing separate from windows,
doors and facades and then certify frames separately with Uy for the glazing
assumed to be 0,7 W/(m?K). The alternative would be to certify the windows with
the glazing system(s), as specified by the window manufacturer.

e Should the scheme include glazing separately? Yes /X No or

e Should windows be certified with specified glazing? X Yes/[]No or
e Both a) and b)

Comment: It is unlikely that glazing and frames will be bought separately for windows
and doors.

General Comment

e The Certification criteria for PH components could vary in different countries
due to variations in climate. The performance criteria of PH products should
allow for these (national) variations.

Glazing systems

13. Are the following proposed criteria acceptable?
e U;<0,8W/(m2K) xYes/IONo Comment:: Perhaps higher value for Ireland?
e g=>Uy1,6 xYes/[INo Comment:: as per above

14. Are the correct standards referred to?
1Yes/[1No Comment:: as per above

Window Frames and Glazed Facades
15. Is the following proposed criteria acceptable?
Uy < 0,8 W/(m2K) x Yes/[INo

16. Is it necessary to specify requirements for Us (thermal transmittance of the frame) and
WY, ( linear thermal transmittance of the glazing spacer) if these are included in the
overall U,? [1Yes/xNo

17. Is it necessary to specify requirements for the thermal bridging which results when
the window is installed? [1Yes/x No
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18. Should requirements for air tightness be specified?
x Yes /[1No
If Yes,
e |Is EN 1026 suitable? X Yes/[1No
e What limit should be required? Comment: 0.6ach.
19. Are there other criteria or standards that should be applied?
x Yes / [1No Comment: Quality / durability of air-tightness tapes might deteriorate the
air-tightness of the building after some time.

Exterior Doors

20. Should exterior doors be considered separately from Windows and Glazed facades?
x Yes /[INo
21. If Yes, are the required criteria the same? 1 Yes/ [INo Comment:: See below

22. If No, are the following proposed criteria acceptable?
e Up<08W/m?K) XYes/INo Comment:: Or somewhat higher in case of
Ireland due to milder climate conditions.
e Airtightness: Class 3 as per EN 12207
1Yes/[1No Comment: Class 3 not explained in the report.
23. Is it necessary to consider the thermal bridging which results when the door is
installed? [ Yes/x No

Heat Recovery Ventilation Systems

24. Please answer the following question as concerning the criteria applied by PHI:
e Passive house comfort criteria: Minimum supply air temperature 16,5°C .
How can this be defined for a product without knowledge of the building and its
energy flow conditions?

By assuring the minimum efficiency of the high-efficient MHRV Systems.

e Electrical-efficiency-criterion : The unit’s total electrical power consumption must
not exceed 0,45 W per (m%h) supply air flow delivered at design mass flow.
Is this criterion acceptable? X Yes/[1No Comment: this is an important issue.
The total electrical power consumption of the MHRVS itself should be defined so
high energy consumption by this ‘equipment’ is avoided in PH buildings.

e Balancing: It must be possible to balance the supply air and extract air mass flow
rates at design flow rate
To what tolerance must balancing be possible.? Would + 10% of the design flow
rate be acceptable? X Yes/[1No

e Ventilation Controllability: controllability is required in at least 3 grades (basic
ventilation (70-80%), standard ventilation (100%), increased ventilation (130%).
Is this criterion acceptable? x Yes/[1No

e Sound insulation: Sound pressure level inside the installation room < 35 dB(A),
in habitable rooms < 25 dB(A), in subordinate rooms < 30 dB(A).
How can this be assessed for a product without knowledge of the building and its
acoustic conditions? Comments: Avoiding excessive noise from the MHRV unit
itself as well as through ducts to habitable rooms, especially bedrooms, should be
taken into account.

e Room air hygiene: Ambient air filter at least F7, extract air filter at least G4
Is this criterion acceptable? x Yes/[1No Comment:: the experience in Ireland
suggests filters should be changed every 6 months. This should be included in
maintenance information about PH.
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e Icing protection: Icing protection for heat exchanger without discontinuity in
ambient air flow, anti-icing protection for heater coils at failure of exhaust air
ventilator or icing protection heater coils.

How can this be defined for a product without knowledge of the building and its
energy flow conditions? Icing protection in Ireland is less critical compared to
more northern European climate regions. Winter night time temperatures in
Ireland can drop to -15DegC. Therefore de-icing will be needed and should be
looked from a local climate point of view.

Space heating / cooling

25. Should space heating and cooling units (e.g. compact service units be included in the
certification scheme ?

x Yes /[1No
If Yes what are the required criteria?

Comment:: Amount of heat coming to the heat exchanger compared to the amount of
energy input required in a water tank.
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1 Introduction

It is well recognised than the design of a Passive House requires a holistic approach to the
building design and involves far more than simply selecting appropriate components.

However, to achieve the Passive House standard high quality materials and products with
high levels of performance are required. In many products the performance required
exceeds that available for standard products used in current common building practice. It is
therefore considered beneficial to provide a system to certify products which are suitable and
to confirm that the levels of performance claimed for these products are correct.

This report reviews the benefits of certification of the products, materials and technologies
used in Passive House designs.

It assesses the various products, materials and technologies that could be considered for
certification and identifies those for which certification is considered most practical and
beneficial.

For those products the criteria that could be used as the basis of certification are proposed
along with the appropriate standards and test methods.
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2 Background and description of the project

Introduction to the Passive House Standard

Buildings designed to the Passive House standard have very low heat losses so that the
specific energy requirement for space heating and cooling is reduced to no more than 15
kWh per m? floor area per annum. This requires a well insulated and sealed building
envelope with a ventilation system that can recover heat from the exhaust air. In such a
building a conventional space heating system is no longer required and the small amount of
space heating needed can generally be supplied via the ventilation air which is distributed
throughout the building.

To achieve these low-energy targets the building design has to exceed the normal regulatory
requirements for insulation and airtightness, however experience, mainly within Germany
and Austria, has shown that it is possible and economic to build such houses and that they
can maintain good air quality and thermal comfort throughout the year. In Europe more than
5000 dwellings have so far been constructed in accordance with these requirements.

In central Europe, a building can be considered to meet the 'Passive House Standard' if the
following are achieved:

e A total energy demand for space heating and cooling of less than 15
kWh/m#annum’;

e A total primary energy use (heating, cooling, hot water, household electricity) of less
than 120 kWh/m%annum’;

e Airtightness is such that an air change rate of less than 0.6 h™ is achieved for under-
or over-pressure of 50 Pa, when tested in accordance with EN 13829.

The Passive House Planning Package (PHPP) provides the means to verify that the Passive
House standard can be met by a particular design. The verification requires specific data
about the design, materials and components to be entered into the PHPP spreadsheets.
The validity of the results from this process are of course highly dependent upon the validity
of the data entered.

Introduction to third party certification

Specifying the right products and services can be a confusing process, and it is important to
understand what you are getting. Sales material and technical data sheets often show the
product or service in its best possible light and may not present all of the necessary data so
that it is difficult to compare products and services from different suppliers. Unless backed
up by third party certification, claims made and the validity of technical data is often difficult
to verify. They may not answer questions about compliance with standards, durability,
functionality or the reputation of the supplier. Choosing approved products and services
means that a detailed scrutiny of such claims has already been carried out and that regular
checks of the supplier have taken place. Good approvals are nowadays listed on the
internet and are easy to find and verify.

1 Note: The possibility of adjusting these values, to suit latitudes above 60° was agreed by the PEP partners
(but no specific values were agreed). For warm climate in southern Europe the Passiv-On definition applies.
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Unfortunately claims are made that can mislead the user into believing a product, system or
service has approval when in fact it does not. It is common to find phases printed on a

product, packaging or marketing material such as “designed to ..... , "complies with ....",
“tested to ...."”, "meets EN xxxx." or even just "EN xxxx". Most people assume that this
means the products meet this standard but this may not be the case and none of these
claims are verifiable. Products may undergo testing, fail those tests and still be sold as
"tested to ....". Using a third party list of approved products gives independent confirmation

that the product did actually pass all the required tests.

Certification is third party confirmation that products, services, systems and personnel meet
and continue to meet the appropriate standard. It differs from a test which is basically a
snapshot showing that the product passed the test on a given day. Certification, through
regular audits, ensures that the product continues to comply with the standard and meet the
specification.

The certification process involves rigorous assessment and testing of products and services

to ensure that they meet and continue to meet quality standards set by a team of experts

who may be manufacturers, installers, designers, clients, regulators, insurers, engineers and

scientists.

¢ Demonstrates compliance with relevant standards and/or regulations;

e Recognised by Building Control, specifiers, legislators and insurers etc.

e Worldwide marketing and recognition, providing the certification brand becomes
established;

¢ Increased sales generated through confidence in the market place;

e Possibly used to justify CE Marking, where appropriate.

Choosing the right products and services, tested and approved against the appropriate
standards, will save you time and cost spent searching, assessing and selecting products
and services. Responsible manufacturers and suppliers, working with approval bodies and
test laboratories, will have undertaken conformity assessment and will be able to
demonstrate reliable performance.

Choosing good quality products and services sends positive messages to influencers and
stakeholders such as regulators, insurers, lenders, customers and suppliers. It also offers
intangible benefits in terms of staff morale and visitor perception, and promotes a positive
feel for the organisation. Conversely, working in or visiting a building with poorly specified
products and services will reflect badly on the organisation.

Benefits of certification of Passive House products and technologies

Benefits for designers & specifiers:
» provides a list of suitable products
» all parameters are specified as required for PHPP
» verified that claimed parameters are correct
» ensures that quality is maintained

Benefits for manufacturers & suppliers:
» differentiates suitable products
* increased sales
» targets development
* maintains brand integrity
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» eases market entry for new products

Existing Certification available for Passive House components

Certification of components suitable for Passive House designs is currently available in
Germany from the Passivhaus Institute. This is an independent research institution founded
in 1996, by Dr. Wolfgang Feist. More information about this certification can be found at

www.passiv.de .
The criteria for certification proposed in this report are based heavily on the Passivhaus

Institute's certification scheme, with some modifications intended to make the certification
process more easily applicable by other European certification bodies.
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3 Scope and Issues
What technologies / products should be covered by certification

As part of this project an assessment was made of various products materials and
technologies used in Passive House designs to determine those for which it would be useful
and practical to propose a certification system.

Table 1 lists the products, materials and technologies used in Passive House design, which
were considered. It suggests the performance parameters that could be verified and/or
controlled by the certification scheme, and in the final column discusses the practicality and
benefits of applying certification and makes a recommendation based on the discussions of
the PEP partners.

As a result of this assessment it was decided, in the first instance, to propose certification
criteria for; windows, glazed facades, external doors and mechanical ventilation systems
with heat recovery.

Table 1 Products, materials and technologies considered for certification

Element Parameters Discussion

Insulation Thermal An accurate value for the thermal conductivity of insulation

materials conductivity material is essential for correct modelling within PHPP.
Durability There are however many materials and different ways of

using them many of which may suitable for Passive House
applications in certain instances. It would therefore be difficult
to manage a product certification scheme for these materials.
There are also well established standards for measuring In
this case it may be better to add some requirements to the
certification scheme for the design process to ensure that the
data is generated in accordance with the correct standard and
test procedure by an accredited organisation.

Requirements for the durability of the materials are generally
the subject of other regulatory requirements that apply to
building materials

Recommendation: Insulation materials do not need to be
covered within a certification scheme specifically for Passive
House technologies.

Thermal Thermal Again an accurate value for the thermal conductivity of
bridging details | conductivity thermal bridges is an important input into the PHPP. However
the details are likely to be specific to each design and the
assurance of the quality of this data has to be part of the
certification of the design process.

The methodologies and conventions also differ for assessing
these for different countries.

Whilst it is unlikely that one off designs will apply for
certification the assessment methodologies should be made
clear. For mass-produced pre-fabricated designs certification
of the details and insulation is considered of use when these
become more common. See also mass-produced pre-
fabricated building elements

Recommendation: A certification scheme for thermal bridges
for standard designs/pre-fabricated building elements should
be considered for future developments.

BRE/WP3.8/rp1266 WP 3.8 Passive House Technologies Certification Page 15



EIE/04/030/S07.39990

PEP: Promotion of European Passive Houses

Windows (and
glazed facades)

Thermal
transmittance
Solar energy
transmittance of
glazing
Airtightness
Linear thermal
transmittance of
thermal bridging
at boundaries

Extremely high thermal performance of windows is required to
meet the Passive House standard. Windows exhibiting this
performance are likely to be manufactured under factory
conditions and supplied ready for fitting and are therefore
suitable for product certification.

Accepted standards exist for determining some of the
performance parameters listed. There is currently no fixed
methodology for determining the Linear thermal transmittance
of thermal bridging at boundaries since the result will depend
upon the wall construction used.

PassivHaus Institute currently certify windows, although the

Durabilit
y glazing and frames are dealt with separately.
Recommendation: Windows and glazed facades are
considered suitable for a certification scheme and suitable
criteria should be proposed (see Section 4).
Exterior Doors | 1hermal Extremely high thermal performance of doors is required to
transmittance: meet the Passive House standard. Doors exhibiting this
Airtightness performance are likely to be manufactured under factory

Linear thermal
transmittance of
thermal bridging
at boundaries

Durability

conditions and supplied ready for fitting and are therefore
suitable for product certification.

Accepted standards exist for determining some of the
performance parameters listed. There is currently no fixed
methodology for determining the Linear thermal transmittance
of thermal bridging at boundaries since the result will depend
upon the wall construction used.

PassivHaus Institute currently certify exterior doors.
Recommendation: Exterior doors are considered suitable for

a certification scheme and suitable criteria should be
proposed (see Section 4.)

Ventilation
systems with
heat recovery

Heat recovery
efficiency

Electrical
efficiency

Leakage

Acoustic
performance
Hygiene
Anti-icing
precautions
Controllability
Durability

Due to the high airtightness requirements of the Passive
House standard it is generally necessary to have a
mechanical ventilation system to maintain acceptable air
quality. For a Passive House, the heat content in the exhaust
air is a significant proportion of the heat losses from the
building and may exceed the specific heating requirement. It
is therefore necessary to recover this heat, as far as possible,
with a highly efficient heat exchanger.

To meet the required performance the main part of the system
(excluding ducts) is likely to be manufactured under factory
conditions and supplied ready for fitting and is therefore
suitable for product certification.

Accepted standards exist for determining some of the
performance parameters listed but it is likely that other
specific procedures need to be defined.

PassivHaus Institute currently certify ventilation and heat
recovery units.

Recommendation: Heat recovery ventilation units are
considered suitable for a certification scheme and suitable
criteria should be proposed (see Section 4.)
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conductivity of
thermal bridges

Airtightness
Durability

Space Thermal Traditional heating system such as boilers do not warrant
Heating/cooling | efficiency certification, however Passive House specific technologies
systems/Post Safety such as compact service units incorporated into ventilation
heaters and Durability systems should be considered when these become more
compact common.
service units. Recommendation: A certification scheme for compact
service units should be considered for future developments.
Domestic Hot Thermal Recommendation: No requirement — already covered by
Water systems | efficiency national requirements and there are no requirements specific
Safety to meeting the Passive House requirements.
Durability
Renewable/low | Efficiency Recommendation: No requirement — these technologies are
carbon energy | Safety commonly integrated in to Passive House dwellings, however
systems Durability they are not specific to meeting the Passive House
requirements.
High efficiency | Electrical Recommendation: No requirement — already covered by
lighting efficiency (Im/W) | European energy efficiency labelling
Durability
Energy-saving | Energy The use of efficient household appliances is likely to be crucial
household efficiency to meeting the primary energy requirements of the Passive
appliances House standard. However, the EU already operates a
(white goods) compulsory labelling scheme for household appliances that
allows consumers to clearly see the efficiency and energy
consumption of a product. A specific Passive House
certification scheme for these products is not considered
necessary.
Recommendation: No requirement — already covered by
European energy efficiency labelling
Mass-produced | Thermal Certification of the suitability of mass-produced pre-fabricated
pre-fabricated conductivity building elements is considered of use when these become
building Thermal more common. There are currently no agreed methodologies
elements for such prefabricated units and it is beyond the scope of this

project to develop such a methodology.

Recommendation: A certification scheme for mass-produced
pre-fabricated building elements should be considered for
future development.

Should the certification scheme(s) be implemented at the European level or

Nationally ?

The benefits of a European based scheme allowing the possibility mutual acceptance
between different certification bodies was discussed. However, with the current state of the
market the majority of the PEP partners considered that it is too early to implement such a
system and that nationally based schemes would be more appropriate.

The possibility of implementing an identifiable Passive House mark or logo was also
discussed but no agreement was reached and it is expected that the different certification
bodies, who run certification schemes, will implement the certification with their own marks.
However, the PassivHaus Institute (PHI) may be interested in forming partnerships with
certification bodies to use the PHI logo.
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4 Certification criteria

This section of the report discusses the details of the required parameters and acceptance
criteria for the certification of windows and glazed facades, doors, and mechanical ventilation
systems suitable for use in Passive House designs.

Windows and glazed facades:

The thermal transmittance U (W m™ K) of windows and glazed fagades shall be determined
and specified by calculation in accordance with EN ISO 10077 or by measurement in
accordance with EN ISO 12567. The specified U value shall be less than 0,8 W m? K.
In addition the U value of both the glazing? and frame3 shall be less than 0,8 W m? K.

The total solar energy transmittance (Solar Factor) g of any glazing shall be determined and
specified in accordance with EN 410. It is recommended that g > 0,5.

Air tightness of the window or facade shall be determined in accordance with EN 1026 and
classified in accordance with EN 12207. The overall classification and the classification
based on joint length shall be Class 3 or 4 (i.e. air permeability at 100 Pa<2,25 m®h' m™).

Exterior doors:

The thermal transmittance U (W/(m? K)) exterior doors shall be determined and specified by
calculation in accordance with EN ISO 10077 or by measurement in accordance with EN
ISO 12567. The specified U value shall be less than 0,8 W/(m? K)

The total solar energy transmittance (Solar Factor) g of any glazing shall be determined and
specified in accordance with EN 410. It is recommended that g > 0,5.

Air tightness of the exterior door shall be determined in accordance with EN 1026 under the
environmental conditions specified in Table 2 and classified in accordance with EN 12207.
The overall classification and the classification based on joint length shall be Class 3 or 4
(i.e. air permeability at 100 Pa<225m®h™ m™).

Table 2 Environmental conditions for airtightness tests

Interior side Exterior side
Standard Air Temperature Humidity Air Temperature Humidity
Reference 8, (°C) ¢+ (% RH) 8, (°C) ®> (% RH)
EN 1026 10to 30 251075 10 to 30 251075
EN 1121 Climate c* 232 305 3x2 85+5
EN 1121 Climate d 23+2 305 -15 2 N/R
EN 1121 Climate e’ 20 to 30 N/R 0+ (55+5)* N/R
* Only required for wooden doors
Exterior side heated by infrared radiation as described in EN 1121
Average temperature on reference surfaces as described in EN 1121
N/R No requirement specified

2 The U value of the glazing shall be calculated using EN 673 or measured in accordance with EN 674 or EN
675.

3 The U value of the frame shall be calculated using EN ISO 10077-2 or measured in accordance with
EN 12412-2.
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Heat recovery ventilation systems

Individual whole house heat recovery ventilation units shall meet the following requirements
(N.B. This does not cover Compact service units):

Thermal Efficiency:
The efficiency of sensible heat recovery (i.e. without condensation) shall exceed 75% for

the nominal range of flow rates specified for the unit when measured in terms of the
supply-air side temperature ratio as described in EN 13141-7.

Electrical Efficiency:

The total electrical power consumption4 of the unit shall < 0,45 W m? h™ when the
effective power input is measured as described in EN 13141-7 and is compared with the
airflow rates delivered at the operating points tested.

It is recommended that the certification should also include the following, however the
specific requirements may be changed to suit different national schemes:

Air Leakage:

The internal and external leakage, measured as described EN 13141-7, shall be < 3% of
the nominal maximum airflow specified for the unit.

Functional requirements:

The unit shall be provided with a suitable means to balance the supply-air and extract-air
mass flow rates to within 10% of each other.

The unit shall provide user controls that allow:

= the unit to be switched off. Any standby power consumption in the off mode shall
be <1 W;

= the unit to operate in the standard (or normal) ventilation mode;

= the unit to be operated in a basic ventilation mode with the supply and extract air
flows reduced to 70 to 80 % of those in the standard ventilation mode;

= the unit to be operated in a boost (or enhanced) ventilation mode with the supply
and extract air flows increased to 130% of those in the standard ventilation mode.

After a power failure to the unit, restoration of the power supply shall cause the unit to
operate in the mode selected before the failure or the standard mode, without user
intervention.

The unit shall be equipped with user replaceable air filters, at the ambient-air and
extract-air inlets to the unit, to protect the building air quality and the heat exchanger
from fouling. The ambient-air filter shall have a classification of at least F7, in
accordance with EN 779, and the exhaust-air filter shall have a classification of at least
G4, in accordance with EN 779.

Technical Data

The manufacturer or supplier shall provide sufficient technical data on any additional
equipment required (e.g. supply-air heater or sub soil heat exchanger) to achieve a
minimum supply-air temperature of 16,5°C with an ambient (outside) air temperature of
-10°C.

4 excludes any heater loads (e.g. anti-icing heaters)
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The manufacturer or supplier shall provide acoustic data, measured as described in
EN 13141-7 for the noise radiated through the casing of the unit and from the duct
connections, at the maximum of the nominal air-flow range. This shall be accompanied
by sufficient technical data on the means to limit the sound pressure levels to < 25 dB(A)
in living rooms to < 35 dB(A) in the plant room containing the unit and to < 30 dB(A), in
other rooms.

The manufacturer or supplier shall provide sufficient technical data on the means (e.g.
anti-icing heater) required to protect the unit's heat exchanger and any down stream
hydraulic heat exchanger from freezing under operation of the unit with an ambient
(outside) air temperature of -15°C.
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5 Scheme outline and procedures

This section outlines the certification processes needed as summarised in the following flow
chart. It is recommended that in order to obtain wide acceptance the certification body
operating the scheme should be accredited in accordance with EN 45011 to operate the
scheme:

Product

Testing &
. assessment
Regew_e Certification Issue
Application recommended certificate
Factory

Assessment

Decline No Maintenance
requirements

Write to applicant Re-assessment

required

1. Application / review

Applicants must complete application forms which are designed to capture as much
information as possible about the product in order that a quotation for testing and certification
can be developed. The application should be reviewed to determine if the product is suitable
for certification (e.g. within the scope of the certification) and that all of the relevant data has
been supplied. At this stage the costs of the certification should also be agreed with the
applicant

2. Product testing / assessment

Product(s) must be tested to the requirements of the standards or specifications required to
confirm that the certification criteria are met. Testing should where possible be carried out by
a facility which is accredited for the work by a suitable accreditation body (e.g. a member of
the European co-operation for Accreditation (EA)) or be assessed and found acceptable to
the certification body

Upon completion of testing, the certification body reviews the test report to ensure that all of
the requirements have been met. Where product testing is not satisfactory additional testing
or a re-application may be necessary.

3. Factory assessment visits

As part of the product certification and technical approval process, assessments are usually
undertaken at the factory/manufacturing locations detailed on the application form to review
the processes, materials and procedures that are used to produce the end product to ensure
that there is a high probability that the products produced and released to the market will also
meet the certification criteria. The duration of a Factory assessment is dependant upon the
number of products to be assessed and the size and location of the facility.
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4. Certification recommendation / issue of certificate

A product certificate is awarded once all assessment and product testing, verification and
review activities are satisfactory and any non-conformities identified in the process have
been "closed out".

5. Maintenance of Certification

Product certificates are usually maintained and held in force through surveillance
assessment visits to the manufacturing facilities, the completion of agreed product audit
testing or assessments and the assessment of any modifications made to the product.
Modifications to the product may require additional testing to be conducted to confirm
continued compliance with the applicable criteria.
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6 Conclusions and recommendations

The benefits of providing certification of the products and technologies used in Passive
House designs have been debated by the PEP Partners during a number of meetings. It
was suggested that this type of certification is not absolutely necessary for the successful
realisation of a building meeting Passive House requirements and that since the Passive
House design requirements allow great flexibility in the architectural solutions possible it
would not be beneficial to insist that only certified products should be used. It was, however,
identified that for the types of products identified below the provision of voluntary certification
schemes would have benefits for all parties concerned

The various products and technologies used in Passive House designs have been reviewed
and the PEP partners have proposed that windows and glazed facades, exterior doors and
mechanical ventilation systems with heat recovery should be considered for certification
schemes in the first instance. They have also identified that at a later stage it would also be
beneficial to develop schemes for mass produced prefabricated building elements and for
compact service units.

The criteria for the certification of windows and glazed facades, exterior doors and heat
recovery ventilation systems are proposed along with the standards and test methods.
These proposals are based heavily on the certification scheme operated by the PassivHaus
Institute in Germany, modified as proposed by the PEP Partners and to make the
certification process more easily applicable by other European certification bodies.

It is intended that the certification schemes set out in this report, if adopted, would allow any
certification body with an interest in certification of components required for Passive House
dwellings to gain accreditation for these activities. This will provide an open market for
certification services and competition.
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Appendix A Background to Work Package 3

BRE was awarded Work Package WP3 — Passive House Concept and Technologies
Certification in relation to Energy Performance Certification by the work package leader.
The project was reported as item 4.2.3 on page 13 of document EIE-2003-30 titled
Promotion of Passive House dwellings.

Project overview (extract from document EIE-2003-30).

Description of the work, Outcomes and Deliverables

Activities on the national level Activities on the international level

3.2 Translation < 3.1 Define criteria for certification of
Passive House dwellings, based on the
Passiv. Haus Projektierungs Paket
(English version) and EU-directive on

Adaptation to national building
technologies , standards and codes

Adaptation to national methods of Energy Performance Certification
EPC
A
| 2 3.3 Evaluation and feed back (all
participants)
v

3.4  National Passive  House
Certification System

3.6 Translation < 3.5 Define criteria for certification of
Passive House technologies, based on
the outcomes of Work package 2

Adaptation to national methods of A
certification of building technologies | » 3.7 Evaluation and feed back (all
and building products participants)

v

Adaptation to national building
technologies , standards and codes

3.8 National Passive House
Technologies Certification System

The aim of Work Package 3 is to establish an International mechanism for the certification of
Passive House dwellings such that each participating Country can operate to the same
certification processes and criteria. This will add credibility to the Passive House
programme and help to differentiate Passive House dwellings from traditional construction.

The description of work is broken into activities on both a National and International level. On
a National level the project is looking at the local conditions within participating Countries
with regard to Building Regulations and the implementation of the Energy Performance of
Buildings Directive. It also considers the market conditions and any existing certification and
approval systems. On an International level the project is looking at developing a Passive
House certification scheme that can be adopted across the participating countries allowing
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for variations at a National level for location and climatic conditions.

This item, Certification of Passive House Technologies forms a part of Work Package 3 and
is interlinked with the other work packages. | should incorporate the outcomes from work
package 2 “Passive House Concepts and Item 3.4 Passive House Certification, which is
reported separately.
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