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EXECUTIVE SUMMARY
The ventilation unit product group covers a wide range of products for residential and
non-residential ventilation in buildings. A ventilation unit is characterised by being
equipped with at least one impeller, one motor and a casing. Ventilation units with both
exhaust and supply fans are also known as air-handling units. However, the product
group also covers ventilation units such as roof fans equipped with only one fan.
In order to reduce the energy consumption of ventilation units, ecodesign requirements
and energy labelling requirements (for residential ventilation units only) were set and
implemented in two regulations:



Commission Regulation (EU) No 1253/2014 (Ecodesign)
Commission Delegated Regulation (EU) No 1254/2014 (Energy labelling)

The requirements apply from 1 January 2016. To be applicable, the European
Commission (Commission) initiated the Technical Assistance Study for the Ventilation
Product Group in which Danish Technological Institute (the Consultant) has provided the
Commission with technical assistance on draft transitional methods, frequently asked
questions, and other technical issues related to the implementation of the regulations.
The main outputs of the study are a draft communication from the Commission document
including a list of measurement categories, parameters, standards and transitional
methods, and a document with frequently asked questions (FAQ) and corresponding
answers. In addition, a report on air leakage rates has been elaborated.
During the duration of the study (14 month), a project webpage was established for
stakeholders (more than 280 subscribers), two stakeholder meetings were held each with
about 50, mainly industry, stakeholders, and interim documents and position papers
from stakeholders were published on the webpage. More than 100 questions were
received from stakeholders. Most of them have been incorporated into the document with
the FAQ. Four coordination meetings were held with CEN TC 156 representatives for
relevant work groups on methods, implementation and standardisation progress. The
Consultant also participated in workgroup meetings on specific ventilation products.
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INTRODUCTION
The Technical Assistance Study for the Ventilation Product Group has provided the
European Commission (the Commission) with technical assistance on draft transitional
methods, frequently asked questions, and other technical issues related to the
implementation of Commission Regulation (EU) No 1253/2014 and Commission
Delegated Regulation (EU) No 1254/2014.
Danish Technological Institute (the Consultant) with support from Danish
Standards carried out the study for the European Commission, DG Growth, under
framework contract FWC B1/ENTR/29/2010/FC LOT 2. The specific contract started in
February 2015 and lasted for 14 months including an extension period of two months.
The technical assistance study addressed the following tasks:


Task 1: Study Definition



Task 2: Needs for Standardisation and Transitional Measurement Methods



Task 3: Draft Transitional Methods



Task 4: Cooperation with Standardisation Bodies



Task 5: Questions and Answers



Task 6: Air Leakages Rates



Task 7: Extension

The following sections describe the process and results of the study task by task. The
main outputs of the study are included as appendices.
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TASK 1 – STUDY DEFINITION
The kick-of meeting was held at the Commission’s premises on 25 February 2015 where
the overall approach to the study was discussed.
1.1

Background documents

The technical assistance provided is for the implementation of the regulations for
ventilation units:



Commission Regulation (EU) No 1253/2014 (Ecodesign)
Commission Delegated Regulation (EU) No 1254/2014 (Energy labelling)

Specific ecodesign requirements and information requirements are laid down for nonresidential (NRVUs) and residential (RVUs) – energy labelling requirements apply to RVUs
only. The requirements apply from 1 January 2016.
Furthermore, the regulations divide ventilation units into bidirectional ventilation units
(BVUs) and unidirectional ventilation units (UVUs). In case of UVUs, many similarities
exist with fans that are regulated by the ecodesign regulation:


Commission Regulation (EU) No 327/2011 (Ecodesign)

For fans, a Commission initiated review study of the Commission Regulation (EU) No
327/2011 was carried out with a final report released on 31 March 2015 (fanreview.eu),
which, among other issues, discusses the definition of a fan.
Finally, the Commission has issued a standardisation request to the European
Standardisation Organisations to support the implementation of the Regulation (EU) No
1253/2014 and Delegated Regulation (EU) No 1254/2014.
These are the background documents for the technical assistance study.
1.2 Webpage and stakeholder involvement
A webpage was set up for the study (ventilationunits.eu) where stakeholders were able
to register for updates and r stakeholder meetings. The webpage further contains a
document section where documents provided by the Consultant and by stakeholders
were made available. Registered stakeholders were updated regularly with news releases
on the progress of the study (nine in total) including invitations to stakeholder meetings.
In addition, a project mailbox was set up to enable the Consultant to receive questions
from stakeholders.
It was agreed with the Commission that they would use their list of Consultation Forum
members to inform about the study and the webpage. During the study, 288
stakeholders registered on the webpage.
The first stakeholder meeting, which took place on 15 June 2015 in Brussels, focused on
two main issues, i.e. the definition of UVU-products known as box and roof fans and how
to calculate the internal specific fan power. In addition, the Consultant and the
Commission presented answers to some questions raised by stakeholders before the
meeting and took note of other questions. The stakeholders were encouraged to send
their questions to the Consultant.
The second and final stakeholder meeting took place on 17 December 2015 in Brussels.
The aim of the meeting was to discuss and finalise the two main outputs of the study:



Draft Communication from the Commission – Transitional methods
Draft FAQ – Questions & answers
8
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The minutes of the two meetings can be found in Appendix 1 and Appendix 2.
TASK 2 – NEEDS FOR STANDARDISATION AND TRANSITIONAL METHODS
The main output from Task 2 is an overview table listing the requirements for residential
and non-residential units by parameter. It should also contain information on the
relevant harmonised standards, other existing international standards or industry
standards. If there is a clear indication that a harmonised standard may be available in a
revised form at the time of coming into force of the regulation, it should be included. If a
standard is not be available in time, a draft transitional method must be proposed.
Task 2 is interlinked with Task 4 as the overview table has been discussed and revised
based on input from the CEN TC 156 working group representatives during the study.
The overview table has also been part of preliminary documents published on the
webpage. The final overview table is included in the Draft communication from the
Commission, which is part of the appendices to this report (see Appendix 5).
The working process is summarised below.
2.1 Necessary measurement categories
Based on a document with initial considerations about filling the gap, see Appendix 3,
and by analysing Regulation (EU) No 1253/2014 and Delegated Regulation (EU) No
1254/2014, the necessary measurement categories were identified.
2.2 Relevant standards
A search in the CEN database revealed a list of standards that was discussed with CEN TC
156 working group representatives (Task 4) including those under development. CEN TC
156 working group representatives presented the basic idea of two scoping standards,
one for residential ventilation units (EN 13142) and one for non-residential ventilation
units (EN 13053). Input was also received directly from stakeholders, e.g., on tracer gas
methods for determining air leakage rate. Included in the search output was also a few
standards meant for testing of fans and ventilation systems performance in situ:


EN 12599, Ventilation for buildings Test procedures and measurement methods to
hand over air conditioning and ventilation systems



EN 14134, Ventilation for buildings Performance testing and installation checks of
residential ventilation systems



EN ISO 5802, Industrial fans – Performance testing in situ

2.3 Analysis of existing standard
The most applicable standards where identified based on analysis of the individual
standards (more than 20 standards were analysed) and on the Consultant’s practical
experience from testing ventilation units. In addition, many position papers and
comments were received from stakeholders on standard issues. These were published on
the webpage. In general, the in situ standards that were analysed were not applicable
due to high uncertainties of the measurement methods that were not compatible with the
tolerances laid down in the Regulations. In addition, no methods for establishing
reference conditions or operational conditions were available.
The analysis showed an urgent need for developing a methodology for the internal
specific fan power, SFPint, which is the main specific ecodesign requirement parameter for
NRVUs. A methodology for determining the internal specific fan power has not been part
of a measurement standard before. Despite extensive efforts from the TC 156 work
9
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groups to develop and implement such a methodology in the relevant standards, it would
be impossible to have an updated European standard in place before 1 January 2016.
Consequently, it was decided to move on with Task 3 and develop a draft transitional
method for internal specific fan power, SFPint.
TASK 3 – DRAFT TRANSITIONAL MEASUREMENT METHODS
Before the first stakeholder meeting, the Consultant published an explanatory note on
internal Specific Fan Power, SFPint, and draft transitional methods. The explanatory note
included two transitional methods, i.e. one for the case, where it is possible to measure
the internal pressure loss of ventilation components and one where it is not. The
explanatory note also included analyses and calculation of different approaches based on
real measurement data of a bidirectional ventilation unit SFPint as well as more detailed
issues concerning measurements of pressure inside a ventilation unit to improve
accuracy.
The explanatory note was presented at a CEN TC WG5 meeting in Copenhagen on 10
June 2015 and at the first stakeholder meeting in Brussels on 15 June 2015. After the
publication, many comments and suggestions were received from stakeholders, but in
general, the transitional methods were well received.
The final transitional methods for internal Specific Fan Power, SFPint are included in the
Draft communication from the Commission, which is part of the appendices to this report
(see Appendix 5).
TASK 4 – COOPERATION WITH STANDARDISATION BODIES
Members of the TC 156 workgroups met with the Consultants and the Commission
several times during the study. The TC 156 group was organised by Mr. Claus Haendel,
convenor of WG 20. The following workgroups were represented:





CEN/TC 156/WG 2: Natural and mechanical powered residential ventilation,
convenor: Marc Jardinier
CEN/TC 156/WG 5: Air handling units, convenor: Øystein Amdal
CEN/TC 156/WG 17: Fans, convenor: Tony Breen
CEN/TC 156/WG 20: Revision of EN 13779, convenor: Claus Händel

Meetings with TC 156 workgroups during the study:








Coordination meeting:
Coordination meeting:
WG 5 meeting:
Coordination meeting:
WG 2 meeting:
WG 5 meeting:
Coordination meeting:

25 February 2015, Brussels
28 April 2015, Brussels
10 June, Copenhagen
9 September 2015, Frankfurt
10 September 2015, Frankfurt
17 September 2015, Frankfurt
11 November 2015, Brussels

The Commission and the Consultants participated in all the coordination meetings. The
workgroup meetings were only attended by the Consultant. At the meetings, methods,
implementation and standardisation progress were discussed.
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TASK 5 – QUESTIONS AND ANSWERS
During the study, more than 100 issues/questions were raised by stakeholders in position
papers, at stakeholder meetings and by email. In order to cope with this large amount of
questions, it was decided to bundle them thematically and mainly answer the questions
as part of the Questions and Answers document.
The final list is included in the Final Draft FAQ – Questions and Answers document (see
Appendix 4).
TASK 6 – AIR LEAKAGE RATES
According to Commission Regulation (EU) No. 1253/2014 ‘The Commission shall assess
the need to set requirements on air leakage rates in the light of technological progress
and present the results of this assessment to the Consultation Forum no later than 1
January 2017’.
In Task 6 of the Technical Assistance Study for the Ventilation Unit Product Group, air
leakage rates were assessed for products in the scope of this measure. The analysis is
included in a separate report (see Appendix 6).
TASK 7 – EXTENSION PERIOD
The Commission opted for an extension period dedicated to answering further questions
from the stakeholders and assist in the preparation of the documents for the
Commission’s internal services.
Due to the comprehensive content of the Draft communication from the Commission
document, it was decided to divide it into two parts.
Chapter 5 of the document has been moved to a separate report published by the
Consultant:
Title:
Transitional method for determination of internal specific fan power of ventilation
units, SFPint
Prepared by:
Danish Technological Institute
Gregersensvej 2
2630 Taastrup
Energy Efficiency and Ventilation
March 2016
Author: Erik Hvirgel Hansen, Christian Grønborg Nicolaisen
ISBN: 978-87-998971-0-0

The remaining part of the Draft communication from the Commission document will
proceed into the process of being made in public in the Official Journal.

11

Task 6 – Assessment of Air Leakage Rates

APPENDICES
The following documents are available in the appendices:







Minutes: First Stakeholder Meeting for Ventilation Units Study, 15 June 2015,
Brussels, Belgium
Minutes: Second (Final) Stakeholder Meeting for Ventilation Units Study, 17
December 2015, Brussels, Belgium
Initial considerations about filling the gap
Final draft 21 December, Frequently Asked Questions
Draft communication from the Commission, version 21/12/2015
Task 6 Report – Assessment of Air Leakage Rates
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Appendix 1: Minutes: First Stakeholder Meeting for Ventilation Units Study,
15 June 2015, Brussels, Belgium

Minutes: First Stakeholder Meeting for Ventilation Units Study, 15 June 2015,
Brussels, Belgium
Date and time:

15 June 2015, 10:00 to 16:30

Location:

Centre Albert Borschette (CCAB), Room AB-2A - rue Froissart 36,
1040 Brussels

Agenda:
10:00-13:00 1.Welcome and tour de table
2. Unidirectional units/fans (e.g. box and roof fans)
3. SFPint and the draft transitional methods
13:00-14:00 Lunch break
14:00-16:30 4. Clarification on articles of the Regulation 1253/2014 and Delegated
Regulation 1254/2014 (legal aspects)
5. Questions received from stakeholders
Concluding remarks – next steps

1. Welcome and tour de table
The European Commission (the Commission) welcomed the participants.
The Commission are working on publishing two different accompanying documents for
Regulation 1253/2014 and Delegated Regulation 1254/2014 before the end of the year:
Commission communication including a list of standards to be used for determining the
different parameters of the regulations, and in case there are no such standards
available, transitional methods to be used until harmonised standards are in place.
Implementing guidelines accompanying the regulations including answers on frequently
asked questions.
The project team from Danish Technological Institute presented themselves. Due to the
large number of participants, it was decided not to do a general tour de table.
The Technical Assistance Study for The Ventilation Unit Product Group is about assisting
the implementation of the two regulations, and it is therefore not a review study. The
study output will be used as input to the Commission communication and the
Implementing guidelines. The main focus at the first stakeholder meeting is the
discussion document on unidirectional ventilation units and the transitional methods for
SFPint. The second stakeholder meeting, planned for November, will focus on questions
and answers.
Due to the tight time schedule for the study, we urge stakeholders to be constructive and
cooperate on clarifying the different identified issues.
13
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Presentations will be published on the webpage www.ventilationunits.eu after the
meeting.
2. Unidirectional units/fans (e.g. box and roof fans)
The project team presented the discussion document on definitions of unidirectional units
that include a proposal on how to decide whether a ventilation product is considered to
fall under Regulation 327/2011 (‘fans’) or under Regulation 1253/2014 (‘ventilation
units’). The proposal uses the term ‘first layer’ for the housing enveloping the airstream
first and the term ‘second layer’ for the casing enveloping the airstream next. The
proposal considers a ventilation product with or without a housing (first layer) to be a fan
only and a ventilation product with both a housing and a casing (second layer) to be a
ventilation unit. Other proposals, such as the housing is ‘close to the fan’, are not precise
enough.
The discussion following the presentation showed there is a need for a clear definition of
these products. Most discussions dealt with Example 4 and Example 5 of the
presentation. According to the proposal, the ventilation product of Example 4, called a
‘box-fan’, falls under Regulation 327/2011 when the layer enveloping the airstream is
considered to be the housing. This implies tougher requirements for these products as
compared to products falling under Regulation 1253/2014.
The comments from the stakeholders included:
The housing improves the efficiency.
Proposal on defining the casing as a rectangular box.
Could another approach be to look from ‘outside (casing) to inside (fan)’ instead of from
‘inside (fan) to outside (outside)’. In other words, define what a ventilation unit is first.
If ‘box fans’ (Example 4) come under Regulation 327/2011 it will kill the market for these
products.
If we buy and put a free-blowing fan (i.e. ‘Plug fan’) into a box and the combined product
is under Regulation 327/2011, will it require both a test of the free-blowing fan and of
the combined product?
Ad 1-3) The project team will look into the comments.
Ad 4) Please provide the project team with test results of ‘box fans’ that document this.
Ad 5) Basically, yes, but the project team will consider this as part of the overall
evaluation of the comments. In case of a UVU, the fan efficiency must also be declared
for the combined product, i.e. fan + casing
A comment from a stakeholder on the test conditions for fans equipped with a protection
guard only:
They must always be tested as a fan and without a protection guard.
Stakeholders providing ‘hybrid fans’ for placing on roofs asked for:
Clarity on how to cope with this product group?
In relation to roof fans, a stakeholder asked:
How can we measure the leakage rate of roof fans?
14
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Ad 6&8) The project team will come back on these issues.
Ad 7) The project team asked for input regarding the status of the standardisation work
in progress for test of this product type.
3. SFPint and the draft transitional methods
The transitional method on SFPint was presented and generally accepted by the
stakeholders. The proposal includes a method for direct measurement of the internal
pressure losses and an alternative method for ventilation units where it is not possible
(due to, e.g., compactness) to measure pressure losses inside the unit. It was
emphasised that pressure losses according to the build in of the ventilation components
are included. This also includes the parts of the casing known as transition pieces (to
connect the ductwork).
Stakeholders asked for:
Guidelines on how to deal with ventilation units with better (finer) filters than specified or
more filters. Would they be given a bonus?
The question must be seen in connection with Annex IX, 2. Filter corrections. In general,
ventilation units are tested for the reference configuration with new clean filters as
specified. However, the project team will analyse further on this specific case.
Finally, the project team asked stakeholders to test ventilation units and determine
SFPint according to the proposed transitional methods, and provide the results for
verification purposes of the methodology. The project team will provide
instructions/specifications for the tests.
4. Clarification on articles of the Regulation 1253/2014 and Delegated
Regulation 1254/2014 (legal aspects)
The Commission presented different questions and answers regarding the legal aspects
of the regulation.
In addition, the stakeholders asked questions regarding:
Placing on the market/putting into service of products after 1 January 2016 that have
been imported and custom cleared before 1 January 2016?
Ad 10) The preliminary answer from the Commission is that products sent to customers’
warehouses or premises after 1 January 2016 must fulfil the Regulation 1253/2014
A follow up question from a stakeholder addressed the meaning of final assembly:
What if a customer buys one UVU for supply air from one supplier and another UVU for
exhaust air from another supplier and combines/assembles them as they were a BVU.
Ad 11) The preliminary answer from the Commission is as follows. The responsibility of
the suppliers can only be for the products they supply (the UVUs, in this example);
nevertheless, a further legal entity (e.g. installer) could be responsible for the putting
into service of the BVU. Clarity will be provided on this point.
The stakeholders asked questions on the scope and ventilation units for specific
purposes:
Exhaust fans for machinery
15
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Ventilation units for offshore facilities
Ventilation units for data centres
The Commission will address these questions and come back with answers.
5. Questions received from stakeholders
Four main issues were presented based on the input received from the stakeholders
before the meeting. They included some preliminary considerations from the project
team and drawings of different unit types and systems:
Air handling units with heat pumps
See also presentation on legal aspects (point 4.)
Unidirectional units with recirculation
Discussion on terminal units, run-around coils, and systems where terminal units have an
in-built exhaust fan as well.
Bidirectional units with recirculation and/or bypass
Comment from a stakeholder: Multifunctional units (RVU-area) are considered in prEN
16573 including definitions of supply air, exhaust air and recirculation.
Declaring ventilation units for an area of operational points
Support for the idea from some stakeholders, but also opposition from other stakeholders
who do not want the extra burdens of declaring the ventilation unit in more operational
points. Other stakeholders thought that it should be mandatory to declare compact units
in more operational points to be able to compare tailor-made and compact units.
The project team will continue to work on clarifying the scope and requirements on the
many different unit types on the market.
A discussion on declaration of a ventilation unit as both RVU and NRVU took place. The
intention of the RVU/NRVU terms is not to inform customers about the exact application
of the ventilation units, rather they are a size or system definition of the products. The
Commission made it clear that the declaration of a ventilation unit as both RVU and
NRVU will require two different model identifiers (one for the RVU-declared product and
one for the NRVU-declared product).
After that followed a session with specific questions from stakeholders that need
clarification:
Who is responsible for the delivery of multispeed or variable speed drive as declared for
a ventilation unit?
Are sensors for demand control to be included in the delivery of the ventilation unit?
Must UVUs with filters fulfil both requirements on SFPint and fan efficiency? This was not
the intention!
For run-around coils are there any requirements on the medium if it is not only water?
The limit of 30 W for UVUs, at what operational point/condition is that to be
measured/calculated?
16
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For determination of internal leakage rate of rotary heat exchangers, does the pressures
100 Pa (RVUs) and 250 Pa (NRVUs) also apply?
Information requirements specify that non-ducted units have to inform about airflow
sensitivity… +20 Pa/-20 Pa. Does this also apply to units with less than 30 W electric
input power?
How do we declare the type of drive installed if it has more stages (speeds) and in
addition a variable speed drive that can vary each stage?
In which languages must the information requirements of Annex IV/V be provided?
What is meant by toxic in the exemptions of the regulation?
There is a mistake in Article 2, Definitions (4) text about the pressure difference to be
chosen from a set of values.
How to calculate mixing rate?
Some of the questions regarding testing will be addressed in the transitional methods.
The answers to the other questions will need extra consideration.
Concluding remarks – next steps
Comments on the discussion document and the SFPint explanatory note issued before
the meeting as well as the presentations and discussions from the first stakeholder
meeting are due on 3 July 2015. Please send by email to: ventilationunits@dti.dk
The second stakeholder meeting is scheduled to take place in November with questions
and answers as the main topic of the agenda.
In relation to market surveillance of ventilation units, the Commission told that
representatives from industry will be invited for a dedicated session on this at the next
ADCO meeting (scheduled to take place in October/November), in order to share a
document with suggestions on how to perform market surveillance activities for these
products.
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Appendix 2: Minutes: Second (Final) Stakeholder Meeting for Ventilation
Units Study, 17 December 2015, Brussels, Belgium

Minutes: Second (Final) Stakeholder Meeting for Ventilation Units Study, 17
December 2015, Brussels, Belgium
Date and time:

17 December 2015, 10:00 to 16:30 (registration 9:30)

Location:

Centre Albert Borschette (CCAB), Room AB-1D - rue Froissart 36,
1040 Brussels

Agenda:
09:30-10:00 Registration
10:00

1.

Welcome

2.

Draft Communication from the commission - Transitional methods
document

3.

Draft FAQ - Questions and answers document

4.

Concluding remarks

Lunch break

16:00

1. Welcome
The European Commission (the Commission) welcomed the participants to the final
stakeholder meeting on the Technical Assistance Study of the Ventilation Units Product
Group. The work since the first stakeholder meeting was summarised including the
introduction of the two documents that were to be presented and discussed:
Draft Communication from the Commission – Transitional methods (dated 14 December
2015)
2. Draft FAQ – Questions & answers (Dated 11 December 2015).
It was emphasised that these two documents - with minor adjustment due to comments
raised at this final stakeholder meeting – will be the final output of the study.
Draft Communication from the Commission - Transitional methods document
The consultants went through the document page by page clarifying different issues
raised by stakeholders. Comments and answers were noted to be included in the final
document.
3. Draft FAQ - Questions and answers document
The consultants went through the document question by question clarifying different
issues raised by the stakeholders. Comments and answers were noted to be included in
the final document.
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4. Concluding remarks
The final versions of the two documents will be uploaded to the project webpage
www.ventilationunits.eu before Christmas (beginning of week 52)
The Commission will prepare and translate its Communication for publication in the
Official Journal. Furthermore, the Commission will prepare guidelines for the ventilation
units including FAQs.

19

Task 6 – Assessment of Air Leakage Rates

Appendix 3: Initial considerations about filling the gap
The following text comprises DTI’s initial assessments of relevant standards according to
the specified measuring/calculations parameters in the regulation as well as in the
Commission request ESO’s to develop standards. The parameters are presented in the
same order as the Commission's request to ESO’s and each parameter is accompanied
with a short test describing our initial assessment. Furthermore, the parameters are
divided into the ones relevant to Residential Ventilation Units and to Non-residential
Ventilation Units.

Appendix 3.1 Residential Ventilations Units (RVU)
To ensure that the harmonised standards provide procedures and methods to measure
and calculate at least the following parameters:
a. The specific energy consumption SEC in [kWh/(m2a)]
DTI will develop a well-figured example with tools to illustrate the calculation of the SEC,
which includes 18 parameters inclusive the SPI factor. See below.
b. The Specific Power Input SPI
The SPI factor requires the measurement of flow, pressure and power input in 15-20
points plus subsequent mathematical treatment. This is a standard procedure using ISO
5801 EN 308 and13141-7.
c. The thermal efficiency of heat recovery
Can be measured in accordance to EN 308 or EN 13141-7 for equal heat balance or mass
flows in-out and without condensation. The regulation states that the temperature
difference between in and out should be 13 K, why only the EN 13414-7 can be used.
Regarding the temperature rise in the fan a DTI method to mathematically subtract effect
of fan heat can be used.
d. The sound power level (LWA) in [dB re 1pW]
Can be measured according to ISO 9614-2 (To reduce test cost it is often preferred to
use a sound intensity-scanning method), alternatively 3743-1 or 3741 sound power in
reverberation room
To ensure that the harmonised standards provide, where appropriate, revised
measurement and calculation parameters for information requirements including:
a. The maximum flow rate in [m3/h] and reference flow in [m3/s]
Can be measured according to IS0 5801 illustrated with a flow/pressure diagram
b. The reference pressure difference in [Pa]
The reference pressure is not defined in the regulation of RVU. However, at the reference
flow rate it is indicated that the pressure must be 50 Pa. In consultation forum and at
stakeholder meetings, it was agreed that this should be measured in the ducts so the
consumers receive consistent values of pressure and flow. However, it is not clearly
stated in the regulation. There is a need for clear definitions of this and the pressure can
be measured in accordance to ISO 5801
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c.

The electric power input of the fan drive, including any motor control
equipment, at maximum flow rate [W]
The electric power input can be measured in accordance to several harmonised standards
(motors) and ISO 5801 and EN 13053 depending on the measurement uncertainty.
d. The internal and external leakage factors in % for bidirectional ventilation
units and the external leakage factors in % for ducted unidirectional
ventilation units
Can be measured according to EN 308 in chapter 5.2; 5.3; 5.4 and 13141-7 chapter
6.2.1.
e. The mixing rate of local bidirectional ventilation units with fixed air
terminals
No relevant standard exists. The mixing rate is suggested to be measured with tracer gas
and relevant cross-flow on the outdoor side according to the average wind speed in
Europe. It is suggested to use the same equipment for tracer gas that can be used in EN
308 associated with rotary heat exchangers.
f.

The airflow sensitivity to pressure variations at +20 Pa and -20 Pa, for nonducted units.
No relevant standard exist. A simple new method is suggested where a damper and a fan
increases/decreases the backpressure of 20 Pa, by simultaneous pressure output of 50
Pa to the duct system. Flow is measured simplified for example with an airflow measuring
bending supplied with inlet linearizer.
g. The indoor/outdoor air tightness in [m3/h], for non-ducted units.
No relevant harmonised standard exist. New standard/measurements can be based on
national standards for air tightening test of buildings.

Appendix 3.2 Non-residential Ventilations Units (NRVU)
To ensure that the harmonised standards provide procedures and methods to measure
and calculate at least the following parameters:
a. The thermal efficiency nt_nrvu of heat recovery systems in %
Can be measured accordance to EN 308 or EN 13141-7 for heat balance or equal mass
flows in-out and without condensation. In the regulation it is written that the
temperature difference between in and out should be 20 K, why only the EN 308 can be
used.
b. The fan efficiency for UVUs (nvu) in %
No relevant harmonised standard exist, because the efficiency is to be measured with in
the air handling unit. The primary issue is how to measure the pressure rise over the fan.
The electric power consumption can be measured according to harmonised relevant
standards.
c. The internal specific fan power of ventilation components (SFPint) in
[W/m3/s)];
No relevant harmonised standard exist. Because of the reference situation only includes
few of the normal components in the AHU and SFPint is based on the internal pressure
loss over these components, the SFPint requires either a new standard for measuring the
pressure drop over the different components in the air-handling unit or a special airhandling units manufactured only for the test.
DTI has in this area considerable experience as DTI related to measurement acc. ECC
has conducted tests to find an optimum point for internal pressure drops s. Due to the
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measurements would be too expensive, it was agreed instead to measure the pressure at
pressure taps placed by the manufacturer. This did not ensured not a correct measuring
point, as the manufacture can place pressure tap in their own favour (because of vortex),
but they ensured reproducible test.
To ensure that the harmonised standards provide, where appropriate, revised
measurement and calculation parameters for information requirements including:
a. The nominal flow rate in [m3/s]
In NRVU reference flow/pressure is not used as in RVU. Nominal pressure specified by
the manufacturer is used instead. This is because larger plants have a very large output
range and performs very differently than the total capacity range. The pressure can be
measured according ISO 5801
b. The face velocity [m/s]
Face velocity is described in EN 13053, but the measuring method, metrics and
requirements for uncertainty is not described. The flow can be measured acc. ISO 5801,
but the area metering used to calculate the face velocity is not described in the above
standards.
a. The electric power input [kW]
The electric power input can be measured according to several harmonised standards
(motors) and ISO 5801 and EN 13053 depending on the measurement uncertainty.
b. The nominal external pressure (∆ps,ext) in [Pa]
Can be measured in accordance to IS0 5801 illustrated with a flow/pressure diagram.
Regarding pressure measurements ISO 5801 recommends to avoid measurements in
rotary air flows. EN 13053 and EN 13141-7 also describes the measurements but not the
measuring points
c. The internal pressure drop of ventilation components (∆ps,int) and of nonventilation components (∆ps,add) in [Pa]
No relevant harmonised standard exist. See the description below “2.C” that describes
the same problem
d. The external leakage rate, in % of the casing, and the internal leakage rate,
in % of bidirectional ventilation units or carry over
Can be measured in accordance to EN 308 and 13141-7.
e. The casing sound power level (LWA) in [dB]
Can be measured according to ISO 9614-2 (To reduce test cost it is often preferred to
use a sound intensity-scanning method), alternatively 3743-1 or 3741 sound power in
reverberation room
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Appendix 4: Final draft 21 December, Frequently Asked Questions

FINAL DRAFT 21 DECEMBER 2015

FREQUENTLY ASKED QUESTIONS

TO

COMMISSION REGULATION (EU) No 1253/2014

of 7 July 2014
implementing Directive 2009/125/EC of the European Parliament and of the Council with
regard to ecodesign requirements for ventilation units (Text with EEA relevance)
and
DELEGATED COMMISSION REGULATION (EU) No 1254/2014
of 11 July 2014
supplementing Directive 2010/30/EU of the European Parliament and of the Council with
regard to energy labelling of residential ventilation units
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INTRODUCTION
The Ecodesign and Energy Labelling regulations for ventilation units were published in
2014. The regulations establish minimum requirements and an energy labelling scheme
for the products in their scope. These guidelines aim to help relevant stakeholders,
including industry and public authorities, to implement the Regulations in practice. They
summarise the most relevant information from the regulations to give SMEs an
introduction to the subject matter and answer the most common questions. The
guidelines are intended to be used only for facilitating the implementation of the
Regulations. They are not intended to replace the Regulations or to provide
“interpretation” beyond their intent. The guidelines only reflect the opinion of the
Commission services and are not legally binding. A finally binding legal interpretation of
EU legislation may only be provided by the European Court of Justice. The guidelines are
without prejudice to the position the Commission might take should an issue arise in a
procedure before the European Court of Justice.
FREQUENTLY ASKED QUESTIONS

QUESTION ON THE PLACING ON THE MARKET – PUTTING INTO SERVICE
1. What is it exactly meant for placing a product on the market? What is the
difference with putting it into service?
For the definitions of “placing on the market” and “putting into service”, please refer
to the Ecodesign Directive 2009/125, in particular Article 2. Further explanations can
be found in the “Blue Guide”1, in particular under sections 2.2. and 2.3, according to
which placing a product on the market refers to making it available for the first time
on the Union market. The operation is reserved either for a manufacturer or an
importer i.e. the manufacturer and the importer are the only economic operators who
place products on the market. A product is made available on the market when
supplied for distribution, consumption or use on the Union market in the course of a
commercial activity, whether in return for payment or free of charge.
Concerning the differences between “placing on the market” and “putting into
service”, please refer to the Frequently Asked Questions (FAQ) on the Ecodesign
Directive and its Implementing Regulations2, question 1 pg3.

QUESTIONS ON THE PLACING ON THE MARKET – SPECIFIC CASES
2. Would a company be able to manufacture non-compliant products after
01/01/2016, if an order before 31/12/2015 is received? What happens to
non-compliant products which fail after 01/01/2016, but are still in their
warranty period? Does Regulation 1253/2014 apply to ventilation units, to
be installed in buildings which are already under construction on the day this
Regulation entered into force?

1

Available at http://ec.europa.eu/DocsRoom/documents/11502

2

Available at http://ec.europa.eu/growth/industry/sustainability/ecodesign/policy-actions/index_en.htm
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As a general rule, it is the moment when a product is placed on the market which
determines the applicable legal requirements. Products placed on the market after
the date an Ecodesign Regulation is applicable (1253/2014, in our specific case),
need to comply with its provisions. Moreover, any private contract needs to respect
the applicable legal framework. The placing on the market takes place when the
product is supplied for distribution, consumption or use and it is in any event
necessary that the product has been manufactured and its conformity has been
assessed. A contract which has been signed to manufacture a particular product,
where this product still does not exist, cannot be construed as placing on the market.
Therefore, the Regulation 1253/2014 cannot be interpreted as excluding from its
scope products in the situations hereby described.

QUESTIONS ON "SEPARATE DELIVERY" AND CE-MARKING
3. Who is responsible for the CE marking when the ventilation unit is delivered
without control system? The manufacturer of the ventilation unit, or the one
who connects the control system? How to label a RVU sold without control
system? How to deal with partly delivered (separate components) and/or
installed units?
It is not fully clear by the expression "control system", if the "indoor climate control
system" is meant, or the "motor control system". The first one is e.g. related, for
RVUs, to the choice of the control factor, (Annex IV-1-n of Regulation 1253/2014),
whereas the second one is related to the declared type of drive (Annex IV-1-e (for
RVUs) or Annex V-1-d (for NRVUs)). Specific categories of drive are explicitly
addressed by the Ecodesign Regulation 1253/2014: as an effect of the provisions laid
down in annex II for RVUs and Annex III for NRVUs, ventilation units have to be
equipped with a multi-speed drive or variable speed drive. In case it is opted for the
variable speed drive (VSD), as from definition 4 of Annex I (of Regulation
1253/2014), the VSD can be a separate delivery. Concerning the "indoor climate
control systems", specifically for RVUs, several options are possible (e.g. "manual
control", "demand control", etc.).
If a ventilation unit is placed on the market without the "indoor climate control
system" or the "motor control system", the manufacturer has to provide the
information on which system has to be installed on the ventilation unit, so that it
complies with the requirements when putting it into service.
The manufacturer has to CE-mark the product showing he has complied with all his
obligations. The installer is responsible for ensuring that the product is put into
service in accordance with the information provided by the manufacturer pursuant to
Annex IV or V. Suppliers also need to supply an energy label when placing residential
ventilation units on the market, even if without indoor climate control system(s), in
which case the calculation of the label class needs to take into account the
information provided by the manufacturer pursuant to Annex IV-1-n of the ecodesign
regulation.
Where other components might be delivered separately, an approach similar to the
abovementioned situation can be adopted.
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4. Allegedly, there are some third countries (outside the EU) which require, to
products to be sold on their markets, compliance with some EU directives,
e.g. the Machinery directive. Some ventilation units can be in scope to the
machinery directive, but they are also impacted by a specific ecodesign
regulation (Regulation 1253/2014). Therefore, to affix the CE mark the
manufacturer shall assess compliance of the product with the requirements
of these two directives3. With this said, the question is as follows: when
selling the product outside of EU, these manufacturers want to know if they
can affix a kind of "partial CE mark", i.e. a CE mark only showing compliance
with the Machinery directive (and not with Ecodesign Regulation
1253/2014). Is this possible?
The fact that the CE marking is affixed on a product that is placed on the market of a
non-EU/EEA market shall not change its meaning, and this is to indicate conformity
with all the requirements laid down by the EU harmonisation legislation in question.
Please note that further Q&As on ventilation units are also present in the Frequently
Asked Questions (FAQ) on the Ecodesign Directive and its Implementing
Regulations4, pp75-77.

QUESTIONS ON ARTICLE 1 - SUBJECT MATTER AND SCOPE (Regulation
1253/2014)
5. Under what operating conditions, flow/pressure difference, is the electric
power input determined?
The electric power input is measured at the declared maximum flowrate and the
pressure difference related to the maximum flowrate. For BVUs, the total electric
power input is the sum of the electric power input measured per individual fan
including controllers but without frost protection. Accordingly, the ’30 W per air
stream’, cf. Article 1 (b), means that the Regulation 1253/2014 shall not apply to
BVUs with a total electric power input of less than 60 W except for information
requirements. The limit of ’30 W per air stream’ also applies to alternating BVUs. For
maximum flowrate, see the question: ‘What is the flowrate (maximum, reference or
nominal) for an alternating BVU?’
Electric power input is:
-

not power in the Best Efficiency Point (BEP) according EU 327/2011 (Fan
Regulation);

-

not maximum power written on the name plate of the fan within the unit; and

-

not always the same as the power on the name plate of the entire unit, because
this may also include the power of additional components like pre- and afterheater etc.

Please note that the scope of the energy labelling Regulation 1254/2014, is not
excluding BVUs with electric power input less than 30 W per air stream, see

3

To simplify, the question is posed without considering other EU directives which can impact on these products

4

Available at http://ec.europa.eu/growth/industry/sustainability/ecodesign/policy-actions/index_en.htm
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Frequently Asked Questions (FAQ) on the Ecodesign Directive and its Implementing
Regulations4, pp75-77.

6. What is meant by ‘toxic, highly corrosive or flammable or in environments
with abrasive substances’, Article 1 (f), (v)?
-

'toxic, highly corrosive or flammable' can be considered referring to those
environments where the handling of toxic, highly corrosive or flammable gases or
vapours takes place as set out in Regulation (EC) No 1272/20085 and its
adaptations;

-

'in environments with abrasive substances' can be considered to be in line with
the FAQ for Regulation (EU) No 327/2011.

7. How to deal with units combining multiple functions of which some might be
regulated by other Ecodesign Regulations?
For NRVUs a distinction is made between ventilation components and additional nonventilation components. Additional non-ventilation components can be heating or
cooling coils that are not part of the reference configuration and therefore corrected
for in the calculation of SFPint. Ventilation-components include for a BVU among
others a HRS. If this is combined with a heat pump for heat recovery, the BVU does
not fall under Regulation 1253/2014. However, if an air-to-water heat pump uses
exhaust air from the ventilation unit by using a coil (that can be considered additional
non-ventilation component not affecting heat recovery), the ventilation unit falls
under the Regulation 1253/2014. The air-to-water heat pump must comply with the
relevant Ecodesign Regulation as well. Examples of such products are shown in Figure
1.

5

OJ L 353, 31.12.2008, p. 1.
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Figure 1: Examples of NRVUs within scope using a coil (additional non-ventilation
component not affecting heat recovery) to connect to an air-to-water heat pump

Concerning RVUs, it is considered that BVUs equipped with a heat pump for heat
recovery only (same as 'heat transfer being additional to heat recovery') do not
fall under Regulation 1253/2014. Figure 2 show an example of such product
Figure 2: Example of BVU outside scope with a heat pump for heat recovery only
(same as 'heat transfer being additional to heat recovery')

RVU multifunctional products/systems, such as UVU including exhaust air-towater heat pumps, do not fall under Regulation 1253/2014 as long as the
component(s) that constitutes a ventilation unit is integrated into the rest of the
system and is not commercialised/delivered separately. As an example, if the
ventilation unit is delivered separately (able to operate) and it is up to the final
user to potentially integrate it with the heat pump, this ventilation unit will be
compliant with Regulation 1253/2014).
The unit’s main function may be heating or cooling (or water heater function). In
this case, the product must fulfil other relevant Ecodesign Regulations, if this is
the case.
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8. Are professional range hoods in scope to Regulation 1253/2014?
It is intended that professional range hoods are not within the scope of Regulation
1253/2014.

QUESTIONS ON ARTICLE 2 - DEFINITIONS (Regulation 1253/2014)
9. We manufacture VUs for marine/cruise ship applications. Are they within
scope?
Article 2 (1) says ‘ventilation unit (VU)’ means an electricity driven appliance
equipped with at least one impeller, one motor and a casing and intended to replace
utilized air by outdoor air in a building or a part of a building;
Article 1 (3) of the Ecodesign Directive 2009/125/EC stipulates that the Directive
does not apply to means of transport for persons or goods.
It follows that an implementing Regulation should not apply to products that are
designed only for use in e.g. marine ships. However, if the same product is designed
for use in a means of transport for persons or goods and for use in a building, it
should comply with all relevant requirements of the Ecodesign measure (bearing in
mind the exclusions of scope of the regulation itself).

10.What is meant by ‘to replace utilised air by outdoor air’
Article 2 (1) says ‘ventilation unit (VU)’ means an electricity driven appliance
equipped with at least one impeller, one motor and a casing and intended to replace
utilised air by outdoor air in a building or a part of a building;
In a building or part of a building designed for human occupancy, the purpose of the
ventilation unit is to replace utilised air by outdoor air. In this respect, the utilised air
is the polluted air due to the presence of human beings and their use of the building
including emissions from materials, equipment, internal and external heat gains. The
Regulation should not apply to a product intended to be used in a building or part of
a building not designed for human occupancy or to a product that is not intended, as
its primary function, to replace utilised air (as specified above), unless the same
product is also designed to only replace utilised air (as specified above) and thus,
should comply with all relevant requirements of the ecodesign measure (bearing in
mind the exclusions of scope of the Regulation itself).
An example of an application where the Regulation should not apply are ‘Data
centres’.

11.Are products designed for 100% recirculation considered ventilation units?
If the product is not designed for replacing utilised air with outdoor air, it is not a
ventilation unit, unless the same product is also designed to replace only utilised air,
and thus it should comply with all relevant requirements of the ecodesign measure
(bearing in mind the exclusions of scope of the Regulation itself).
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In case the product has a connection to the outdoor with a supply/exhaust air
flowrate in regular operation of minimum 10% of the total declared recirculated air
flowrate, the unit is considered a ventilation unit and falls under Regulation
1253/2014.

12.We manufacture ventilation equipment for ‘cleanrooms’. Cleanrooms can be
found in hospitals, research centers, pharmaceutical and certain other
manufacturing plants. The ventilation units used for clean rooms treat large
volumes of air, with limited replacement of the treated air by new air. One
objective is to ensure overpressure in the cleanrooms so that the level of
pollutants (dust,microbes…) is kept at minimal or controlled. Are they within
scope?
As long as:
1) These products can be defined as ventilation units, in line with definition 1 of
article2 of the Regulation 1253, i.e."an electricity driven appliance…….intended to
replace air by outdoor air in a building")
2) These products are not between the scope exclusions.
they fall in scope to Regulation 1253/2014 and, if RVUs, to Regulation 1254/2014.
Please also bear in mind the clarifications given in the FAQs "What is meant by ‘to
replace utilised air by outdoor air’?" and "Are products designed for 100%
recirculation considered ventilation units?".

13.What is a ‘housing’ in terms of Regulation 327/2011, and what is a ‘casing’
in terms of Regulation 1253/2014 and Delegated Regulation 1254/2014?
‘Regulation 1253/2014 shall not apply to ventilation units which are axial or
centrifugal fans only equipped with a housing in terms of Regulation (EU) No.
327/2011’, Article 1 (c). This implies, that such products are considered ‘fans’ and
shall be treated according to Regulation 327/2011.
A working draft from CEN TC 156 WG 17 ‘Fans – Procedures and methods to
determine the energy efficiency for the electrical input power range of 125 W up to
500 kW – Complementary element’ describes the term housing in detail as a casing
around the impeller that guides the gas stream towards, trough and from the
impeller. The housing may include an inlet bell, an inlet guide vane, an outlet guide
vane or an outlet diffuser. For examples of boundaries for different fan types (in line
with the draft working document), see sketches (a) to (f) in Figure 3. A fan can be
with or without housing. Protective guards are not included in the measurements of
fans (are removed for testing).
Ventilation units are by definition equipped with a casing, Article 2 (1), which,
according to the above, is additional to the housing in terms of Regulation 327/2011.
This implies the casing is defined as all parts of the ventilation unit additional to the
housing that interfere with the airflow. For a ventilation unit including a fan without
housing, there will only be the casing interfering with the airflow. Products that would
normally be called ‘box-fans’ or ‘roof-fans’ are ventilation units. For examples of
ventilation units within the scope of Regulation 1253/2014, see sketches (g) and (h)
in Figure 3.
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Figure 3: Sketches of some fan types and ventilation unit types with indication of
‘housing’ and ‘casing’. The term ’boundary’ is used to indicate the practical boundary for
testing of fans. Source: CEN TC 156 WG 17 Working draft.

31

Task 6 – Assessment of Air Leakage Rates

14.According to which conditions/parameters shall a ventilation unit be
declared a 'non-residential ventilation unit' (NRVU) or a 'residential
ventilation unit' (RVU)?
Definitions 2 and 3 of Article 2 of Regulation 1253/2014 give the necessary
information in reply to this question. The following table summarises the information.
MAXIMUM
FLOWRATE
≤250 M3/H

250 M3/H < MAXIMUM FLOWRATE
< 1000 M3/H

MAXIMUM
FLOWRATE
≥1000 M3/H

RVU (if the manufacturer declares the
ventilation unit's intended use as being
exclusively for a residential ventilation
application)

RVU

NRVU (if the manufacturer does not
declare the ventilation unit's
intended use as being exclusively for
a residential ventilation application)

NRVU

Note: For NRVUs, the maximum flowrate and corresponding external pressure are
chosen by the manufacturer (i.e., there are no lower pressure requirements). Thus,
the same ventilation unit design can for a maximum flowrate 250 m3/h < maximum
flowrate < 1000 m3/h either be declared as a NRVU with a higher air flowrate and
lower corresponding pressure (maximum flowrate at a pressure under 100/50 Pa*)
or as a RVU (maximum flowrate at 100/50 Pa*). Figure 4 shows this graphically. ‘*’
100/50 Pa refers to question: ‘What is the maximum flowrate for a ducted RVU that
is not able to deliver 100 Pa’?
Figure 4: Example of a ventilation unit design that can either be declared as a NRVU
or as a RVU
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15.What is the reference flowrate for a non-ducted RVU
For a non-ducted RVU the reference flow can be understood as 70% of the maximum
flow or the next higher volume flow.

16.What is the flowrate (maximum, reference or nominal) for an alternating
BVU?
In this type of unit, the exhaust airflow and supply airflow are sequential. Thus, the
direction of the flow will change from exhaust to supply with a stop period in
between. This must be taken in consideration and measured according to EN 13141.8
as described in draft Commission communication VERSION OF 21/12/2015, Section
4.1, Determination of the reference and maximum flow for ducted RVUs
The airflow rate is the actual average flow rate over a cycle period as indicated by the
grey area in Figure 5. In short, it is described as the mean value of the average
measured airflow (without signs ±) in first one direction (e.g., supply) and then in the
other direction (extract), divided by two, where both airstreams are corrected
according to the stop period.
Figure 5: The airflow rate of alternating units
Airflow

Supply mode

Supply mode

Exhaust mode

Time

Cycle period

17.What is the maximum flowrate for a non-ducted RVU that is not able to
achieve 10 Pa?
Article 2, Definitions, (4), states that the maximum flowrate is related to the airflow
at the lowest achievable total pressure difference to be chosen from a set of values of
10 (minimum) -20-50-100-150-200-250 Pa, whichever is equal or just below the
measured pressure difference value. In case a non-ducted RVU cannot deliver 10 Pa,
the maximum flowrate is determined at the actual pressure and, according to the
Regulation, the minimum pressure is declared ‘10 Pa’ instead of the actual pressure
(as in EN 13141-4 Section 3.5)
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QUESTIONS ON ANNEX I – DEFINITIONS (Regulation 1253/2014)
18.The Regulation describes a number of issues regarding fan efficiency for
non-residential ventilation units (NRVUs). How is the fan efficiency of a
NRVU defined and for what operational point must it fulfil the ecodesign
requirements?
For the calculation of internal specific fan power, SFPint,:
-

where internal pressure measurements can be performed, the internal fan
efficiency is to be used as defined and described in draft Commission
communication VERSION OF 21/12/2015 Section 5.2.

-

alternatively, where internal pressure measurements cannot be performed, the
external fan efficiency is to be used for SFPint determination for NRVU as defined
and described under Section 5.2 in draft Commission communication VERSION OF
21/12/2015

In case of UVUs, the Regulation distinguishes between UVUs in general and UVUs
intended to be used with a filter. UVUs intended to be used with a filter must fulfil
requirements concerning maximum internal specific fan power SFPint_limit.
All UVUs (both intended and not intended to be used with a filter) must fulfil the
minimum fan efficiency of ventilation units, ηvu. The fan efficiency of UVU is
determined as described in draft Commission communication VERSION OF
21/12/2015 at the declared (nominal) flow and pressure of the reference
configuration. This implies that pressure losses due to the casing is taken into
account. Please note that the operational point is not by definition the best efficiency
point of the fan but the nominal conditions of the ventilation unit as stated in Annex
1, 2 (2).

19.Is ‘one fan switched off’ a by-pass facility for bi-directional RVUs?
‘One fan switched off’ during the summer (non-heating) can generally not be
considered as a thermal by-pass facility. It is only accepted as a bypass facility if the
air volume flow in by-pass mode is supported by supply/exhaust grills in the facade
(openings) in analogy with UVU ventilation systems, and the same information
requirements for instructions to installation of these are followed as described in
Annex IV (r).
For bi-directional RVUs using ‘one fan switched off’ as bypass facility, it is deemed
necessary:
-

the CTRL factor for central demand control (for the calculation of SEC) can only be
used if these openings are also regulated by the control system of the units. The
main fan(s) performance and opening(s) to be controlled according to the central
demand.

-

the CTRL factor for local demand control (for the calculation of SEC) can only be
used if these openings are also regulated by local demands by the control system
of the unit. The main fan(s) performance and openings to be controlled according
to local demands.
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QUESTIONS ON ANNEX V - INFORMATION REQUIREMENTS FOR NRVUs
(Regulation 1253/2014)
20.How to declare a NRVU where the design point is not known at the time of
placing the product on the market, e.g., in the case of mass-produced
NRVUs?
Mass-produced NVRUs are normally designed for a wide range of working points and
are mostly produced in large quantities. Their capacity is generally given in ranges
and they can optionally be used in different buildings and/or applications. Below we
suggest an optional method on how to declare such products. Alternatively, the
manufacturer can choose a specific working point and assess compliance with
Regulation 1253/2014 with the standard approach, see question: What is it meant for
‘nominal flow rate’ for NRVUs under Regulation 1253/2014? At which conditions shall
a manufacturer refer to?
Declaration of a mass-produced NRVU (optional)
If the working point is not specified by the customer, which can be the case for a
mass-produced NVRU, the manufacturer can declare an area (graph) of nominal
airflows with associated 'nominal external pressure (Δps, ext)', see Figure 6.

External static pressure difference

Figure 6: Example of declaration of a mass-produced VU

Air flow rate

In this case, the declaration is as follows:
1) All values in Annex V in the Regulation (information requirements) for one
nominal point within the grey area, with the largest flow and corresponding
static pressure (indicated by the blue dot in Figure 5)
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2) A graphical representation as above, containing at least five points where
the outer limit is described in all cross sections (indicated by red dots in
Figure 5) and an additional point yellow dot in the middle of the grey area,
where the following values are indicated for each point:
a. Internal specific fan power of ventilation components (SFPint) and/or
fan efficiency (ηvu) regarding type of unit
b. Thermal efficiency of a non-residential HRS (ηt_nrvu) (for BVU’s only)
c. Sound power level (LWA)
d. Nominal flowrate (qnom)
e. Nominal external pressure (Δps,ext)
The customer can use the NRVU if their operation point(s) (design working
point(s) is within the declared area (grey area where the NRVUs comply with the
minimum requirements).

The declaration as a mass produced product is optional, but all values with in the
grey area must meet the requirements of the Regulation.

QUESTIONS ON ANNEX IX – MEASUREMENTS AND CALCULATIONS (Regulation
1253/2014)
21.How can manufacturers handle filters, if they are different to the reference
condition? Like a F9 filter instead of a F7 Filter?
NRVUs must be tested and calculated in accordance with Annex IX of Regulation
1253/2014. In case of BVUs, filter correction factors are given, where either the filter
on the inlet-side or the one on the exhaust-side (or both) are missing.
In case of UVUs intended to be used with a filter, such correction factors are not
given, therefore the compliance with the SFPint requirement shall only be assessed in
the reference configuration.
In principle, the tests could be performed with a filter different from the ones
foreseen in the reference configurations (see in particular definitions 3 and 4 in Annex
I, Part 2), e.g. using a F9 filter instead of a F7 filter. In this case, an appropriate
(calculation) method must be used to infer (and declare) the performance with the
filter foreseen in the reference configurations.

FURTHER QUESTIONS
22.What is the reference configuration of an exhaust UVU?
Definition 4 of Annex I, part 2 of Regulation 1253/2014 does not explicitly provide
specific indications on the reference configuration for an exhaust UVU. Therefore, the
reference configuration of such products shall be in line with the general case
("‘reference configuration of an UVU’ means a product configured with a casing and at
least one fan with variable speed or multi-speed drive"); concerning the presence (or
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the lack of) and the typology of the filter, it is left to the manufacturer to decide (and
consequently declare) it.
23.Is an EC-motor for a fan (no sensor or external controller connected, only 010 V input option for setting the speed) considered to be a VSD
According to the specific ecodesign requirements of Regulation 1253/2014, Annexes
II and II, ventilation units must be equipped with a multi-speed drive or a variable
speed-drive (VSD).
EC (electronically commutated) motors are not mentioned specifically as VSDs, but
they are drives consisting of a motor and an integrated motor control able to vary the
speed over a wide range by means of typically an external control signal (0-10 V).
The Regulation 1253/2014 do not specify requirements for external control signals or
sensors for VSDs. In this respect, EC motors (including integrated motor control) can
be considered VSDs. Please note, that for RVUs, demand control requires device(s)
that measure a control parameter and uses the result to regulate automatically the
flow rate(s).

24.Is a cowl considered a ventilation unit?
In 13141-5:2004 a cowl is defined as ‘air terminal device with or without moving
component, intended to be fitted on top of an exhaust duct, with aim, by creating
negative pressure depending on the wind speed, to avoid reverse flow and to increase
the extracted flow’. Further, it is defined that an assisted cowl is a ‘cowl fitted with an
auxiliary device using other energy sources than wind to compensate for lack of
suction effect’. The auxiliary equipment can be a fan.
A cowl, assisted or not, fulfilling the above definitions is not considered a ventilation
unit under Regulation 1253/2014. However, the auxiliary device may be subject to
Ecodesign regulation. Depending on the specific auxiliary device, this can be the case
where:
1) the auxiliary device can be considered a ventilation unit itself, under Regulation
1253/2014
2) the auxiliary device falls under the fan regulation 327/2011

25.What is it meant for ‘nominal flow rate’ for NRVUs under Regulation
1253/2014? At which conditions shall a manufacturer refer to?
The ’nominal flow rate‘ for NRVUs is the ’declared design flow rate’, at the conditions
laid down in definition 6 of Annex I, Part 2. Therefore, freedom is left to the
manufacturer on how to determine more in detail such conditions, depending on the
specific design choices (e.g, including or not a pressure reserve for clogging).
As an indirect conclusion stemming from definition 8 of Annex I, Part 2, it is deemed
necessary that the ’nominal flow rate‘ is the one at which the maximum rated fan
speed occurs.
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26.What is the demand for fluid mixture in RAC system:
The percentage of ethylene glycol to be used in RAC system is the mixture related to
the design condition given by the manufacturer
If nothing is specified it is considered that the brine in the RAC system is a mixture
with 25 % ethylene glycol and 75% water. A brine with 25% glycol has a freezing
point at around –14 °C.

27.What is meant by ‘continuously regulates the fan speed(s) and flowrates’?
The question relates to the definition given in Annex I for ‘Central demand
control’ and ‘Local demand control’
The word ‘continuously’ refers to the continuous measurement of the control
parameter. The control should regulate continuously and therefore, the motor drive
must also be able to continuously adapting the electrical power.

28.Is switching of the VU (maintenance switch or equal) enough for ‘off’ -mode
regarding Annex I, 1. Definitions (3) ‘multi-speed drive’;
The definition in the regulation states; (3) ‘multi-speed drive’ means a fan motor that
can be operated at three or more fixed speeds plus zero (‘off’)”;
The maintenance switch ‘off’ or equal is adequate for the ‘off’-mode. A door switch or
a circuit breaker is adequate too.

29.How can the latent (humidity bound) energy (efficiency) be considered in
the regulation?
The regulations does not take the latent energy / efficiency into consideration.
According to definition 6 of Annex I, Part 1 and definition 11 of Annex I, Part 2, the
thermal efficiency shall always be measured under dry conditions – no condensation
in the HRS, in accordance to EN308/ EN13141-7.
If a manufacturer has a product which exploits the latent energy when operating, the
manufacturer is free to have technical specifications regarding latent energy in their
own information documents.
30.What is the difference between local and central demand control?
According to the Regulation 1253/2014, the definitions for local and central demand
control are as follows (annex I, part 1):
(24) ‘central demand control’ means a demand control of a ducted ventilation unit
that continuously regulates the fan speed(s) and flow rate based on one sensor for
the whole ventilated building or part of the building at central level;
(25) ‘local demand control’ means a demand control for a ventilation unit that
continuously regulates the fan speed(s) and flow rates based on more than one
sensor for a ducted ventilation unit or one sensor for a non-ducted unit;
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By these definitions, the Regulation 1253/2014 states that the difference between
local demand and central demand is not only by the number of sensors but also by
the difference in the flow rate which is controlled (rate / rates)
Therefore, it is understood that local demand control for ducted BVUs means at least
two sensors placed local in zones/rooms or in the airstream to/from the room/zones
where the airflow to the individual rooms/zones is regulated according to the local
demands measured by the sensors in/to/from the room/zone. The local flow to/from
the room/zones is normally regulated by dampers if it is ducted centralised ventilation
and if it is local ventilation by the device which is a part of the total unit. The total
flow provided by the fans in the unit is operated according to the sum of the
individual local demands, usually by pressure sensor(s).
For single local placed non-ducted units Regulation 1253/2014 only requires, for the
local demand control, one sensor and the regulation of the entire flow of the unit as it
is placed locally in the room/ zone.

31.What is meant by energy performance, and energy classification of filters?
In Annex X the information requirements for NRVUs requires:
(p) energy performance, preferably energy classification, of the filters (declared
information about the calculated annual energy consumption);
The suggested method to provide this information requirement is the declaration of
the filter classification (efficiency) determined according to Annex IX.

32.How to measure the “casing-radiated” noise in a single room ventilation unit
not intended to be equipped with duct connections?
The emitted casing-radiated noise for ventilation units without duct connections can
be measured using the sound intensity method as described in ISO 13347-4. This
makes it possible to separate the emission of sound from different (partial) surfaces
of the casing. Thus a surface including openings (inlet or outlet) can be subtracted.
With high air velocities some caution must be observed like using windscreens and
larger measurement distances.
Please note that the total noise from a non-ducted unit should include the noise from
the openings to be a usable measure of the sound in the room with the unit installed.
If measurements are done only using sound pressure methods, testing ducts with
efficient silencers may be a remedy for reducing the duct noise, but at the same time
it may influence the pressure loss / air velocity and thus the sound made by the fan
etc. This is not a problem when using the sound intensity method. (See also ISO
9614-2)
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33.How to measure the airflow sensitivity to pressure variations for small unidirectional units?
For small uni-directional (exhaust or supply) RVUs with an electric power input of less
than 30 W (not in scope to Regulation 1253/2014 except for information
requirements), in the measurement of the airflow sensitivity to pressure variations at
+ 20 Pa and – 20 Pa, the pressure variation will influence the airflow rate in a large
degree, as the test pressure often exceeds the units maximum provided pressure.
Therefore, on this specific point it can be declared “not applicable”.
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Appendix 5:
21/12/2015

Draft

communication

freom

the

Commission,

version

DRAFT
COMMUNICATION FROM THE COMMISSION
in the framework of the implementation of Commission Regulation (EU) No
1253/2014 of 7 July 2014 implementing Directive 2009/125/EC of the
European Parliament and of the Council with regard to ecodesign requirements
for ventilation units, and of the implementation of Commission Delegated
Regulation (EU) No 1254/2014 of 11 July 2014 supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to
energy labelling of residential ventilation units
(Publication of transitional methods)
VERSION OF 21/12/2015
(2016/C …/…)
(Text with EEA relevance)
1. Publication of titles and references of transitional methods of measurement and
calculation6 for the implementation of Commission Regulation (EU) No 1253/2014 of
7 July 2014 implementing Directive 2009/125/EC of the European Parliament and of
the Council with regard to ecodesign requirements for ventilation units, and of the
implementation of Commission Delegated Regulation (EU) No 1254/2014 of 11 July
2014 supplementing Directive 2010/30/EU of the European Parliament and of the
Council with regard to energy labelling of residential ventilation units
2. Parameters in italics are determined in Regulation (EU) No 1253/2014 and in
Regulation (EU) No 1254/2014
3. References
3.1 Types of units
Under the regulation, there are different types of units to be tested according to
harmonised standards or transitional methods - both regarding RVU and NRVU:

6

It is intended that these transitional methods will ultimately be replaced by harmonised standard(s). When
available, reference(s) to the harmonised standard(s) will be published in the Official Journal of the European
Union in accordance with Articles 9 and 10 of Directive 2009/125/EC.
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Type

Recirculation

HRS

Unidirectional

Ducted

Not relevant

No exchanger

Not relevant

No exchanger

Bidirectional

Non
ducted
Ducted

With recirculation* (option)

Plate heat exchanger

Rotary heat exchanger
Run around coils
Heat pipes
Alternating (regenerator)
Regenerative heat exchanger
with shifting direction of airflow
Without recirculation*
Same as above
Non
With recirculation* (option)
Same as above
ducted
Without recirculation*
Same as above
*: recirculation means that the circulating airflow on the inside (casing side) is greater than the
fresh air supply.

For most parameters, measurements can be conducted according to existing standards.
However, in some cases, there is a need for a revision of the standards as they could be
improved regarding the measured values, nomenclature, test setups and methods. To
ensure that new terms, such as SFPint, are correctly applied, CEN/TC 156 is working on
revision of a number of standards as well as a number of sub-standards. All
measurements for RVU and NRVU (including references to other standards) will be
addressed in standards:
RVU:

EN 13141-series (sub-number depending on type of unit)
EN 13142 (scoping standard)

NRVU: EN 13053 (primarily for BVUs (bidirectional ventilation units) but UVUs
(unidirectional ventilation units) can be measured similarly)
The key topics will be described in the relevant sections on the relevant standards and
will be accompanied by illustrative drawings.
Non-ducted BVUs
If non-ducted BVUs are intended to be installed with wall penetrations (i.e. ducts), all
performance tests must be performed with these wall penetrations and corresponding
exhaust and supply air terminal devices. Alternatively with ducts of equal diameter to the
unit on the external-side (EHA and ODA) of 0.5 m length and corresponding exhaust and
supply air terminal devices (optional standard façade grill declared by the manufacturer).
The test is performed as usual in category A, where the wall penetrations and terminal
devices are considered as an in integrated part of the unit.
Declaration of Non-residential BVUs
The declared nominal conditions refers to the airflow passing through the heat recovery
system (normally winter design conditions).
As the calculation of SFPint for unbalanced airflows (different pressure drops etc.)
requires values for both sides of the BVU, it is suggested, that manufacturers declare
values for both sides (SUP-side) and (EHA-side), if unequal flows is the case.
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3.2 Residential ventilation units (RVUs)
Measured/
calculated
parameter

Organisation

Reference/Title

Notes

SEC - Specific
Energy
Consumption for
ventilation per
m2 heated floor
area of a
dwelling or
building
[kWh/(m2.a)]

European
Commission

Commission
Regulation (EU) No
1253/2014 Annex
VIII

No standards describe SEC, but the equation is
given in Regulation 1253/2014, Annex VIII,
and in Regulation 1254/2014, Annex VIII.

The specific
power input
(SPI)

CEN

EN 13142 and the
EN 13141-series
acc. to product type

Calculation of SPI is described in EN 13142:
2013 for BVUs and the test method for
measured values is described in the 13141series regarding type of unit.
For UVUs the same definition and method can
be used
However, it must be measured and calculated
according to the reference flow and pressure
described in the regulation.
For BVUs measured at at least 70% of max
flow and 50 Pa on the inlet side (maximum
flow at 100 Pa). For non-ducted units at
minimum pressure at reference flow.
On page 13 in Annex 1, section (13), SPI is
expressed in W/m3/h, and on page 24 in
Annex 8, SPI is expressed in kW/m3/h. At
information level, SPI must be set out in
W/m3/h. For the calculation of SEC, SPI must
be in kW/m3/h.

Effective (total)
power input

CEN

EN 13141-series
acc. to product type
supplemented by
ISO 5801

EN 13141-7 and 13141-6 refer to 13141-4
(6.1) which refers to ISO 5801 (Chapter 10,
Power input).
The definition in the standards is 'power input'
or 'total power input' and not 'effective power
input' as in the regulation.
EN 13141-8 has no description of method or
reference and lacks requirements for
measurement uncertainty.
BVU: To be measured summarized for both
fans and control equipment. The electric power
consumption for auxiliaries is to be included
e.g. BVUs with rotating HRS also include rotor
motor.

External total
pressure
difference

CEN

EN 13141-series
acc. to product type
supplemented by
ISO 5801

For ducted units to be measured in connected
ducts in order that the consumers receive
consistent pressure and flow values.
External total pressure difference is, according
to Regulation 1253/2014, the static pressure
difference for ducted RVUs and the total
pressure difference for non-ducted RVUs
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

between inlet and outlet, for BVU both airflows
(if not equal ref. to supply).
To which connection the pressure is delivered
is not described in the regulation. The
distribution is optional but it is suggested that
for ducted RVU to be distributed with 1/3 of
the external total pressure difference on the
outside (EHA and ODA) and 2/3 of the
external total pressure difference (ETA and
SUP) at the building side according to the EN
13141-series.
For further description, see Chapters 4 and 5
in this document
BVU
The test is described in EN 13141-7 (6.2.2),
which describes that the test must be
conducted in all 4 ducts. EN 13141-7 refers to
EN 13141-4 (5.2.2) in which the installation of
the ducts is defined.
UVU (exhaust)
Not described in EN 13141-6. Use ISO 5801 or
EN 13141-4.
BVU (single room non-ducted)
Overall description in EN 13141-8, Section
5.2.3 (and Annex A), which refers to EN
13141-4 and ISO 5801.
UVU (supply systems)
The test is described in EN 13141-11 (6),
which refers to EN 13141-4 and ISO 5801
How the pressure is measured in the duct
(measurement ducts)/chamber and the
permissible deviation is not described in all
standards. This must be designed and tested
according to ISO 5801.
Reference flow
rate

CEN

EN 13141-series
acc. to product type
supplemented by
ISO 5801

The standards do not describe the reference or
maximum flow and pressure. Nor do they
describe how to achieve these according to the
regulation. They only describe how to measure
the flow according to the design of the
individual units (except 13141-8 regarding
flow and 13141-11 regarding pressure).
Se description in Chapter 4 of this document
on how to declare reference flow rate for
ducted units A method is also specified for the
case, where a unit is not capable of achieving
a pressure at 100 Pa but is capable of
achieving 50 Pa.
The reference flow rate cannot be higher than
the maximum flow rate.
BVU
The test setup is described in EN 13141-7
(6.2.2). EN 13141-7 refers to EN 13141-4
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

(5.2.2) in which the installation of the ducts is
defined.
For BVUs; if the test is conducted with a
numerical unbalanced airflow SUP-SIDE in
relation to the EHA-SIDE it should be noticed
in the test report.
For BVUs units, the flow rate applies to the air
supply outlet.
UVU (exhaust)
Overall, the test setup is described in EN
13141-4 / 6. EN 13141-6 refers to airflow
measurements according to ISO 5221 (from
1984 WITHDRAWN)! Use ISO 5801 instead.
UVU and BVU (single room non-ducted)
Overall description in EN 13141-8 (3.1.9).
Method in accordance with EN 13141-4
Section 5.2.3 and ISO 5801.
UVU (supply systems)
The test is described in EN 13141-11 (3.6).
Method description (6) refers to EN 13141-4
and ISO 5801.
Flow
rate/pressure
diagram

CEN

EN 13141-4

EN 13141-7 refers to BVUs but the method
can also be applied to other products.

EN 13141-7
supplemented by

ISO 5801 refers to fans, but the method can
also be applied to other products.

ISO 5801
Maximum flow
rate

CEN

EN 13141-series
acc. to product type
supplemented by
ISO 5801

For all products, see reference flow

Thermal
Efficiency, ηt

CEN

EN 13141-7 and
ISO 5801

Thermal efficiency can normally be measured
according to EN 308 or EN 13141-7, EN
13141-8 and ISO 16494 for equal mass flows
in-out and without condensation. But the
regulation states that the temperature
difference between in and out shall be 13
K, which is why only the EN 13414-7 and
EN 13141-8 can be used. Must be measured
with contribution from fan.

EN 13141-8 and
ISO 5801

For BVU use EN 13414-7.
For BVUs for single room installation use EN
13141-8.
Flow measured according to ISO 5801. All
other values are according to EN 13141-7 or
EN 13141-8 depending on unit design.
Temperature measuring points must be
performed outside the unit, as contribution
from fan must be included (in the ducts for
ducted units).
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

The ducts/connection box between the unit
and measuring plane must be insulated with
an insulation material with a thermal
resistance of at least 1m2 K W-1 (approx. 50
mm insulation material).
EN 13141-7 sets only requirements on the
leakage (no requirements for the heat
balance), and can be used to this extent.
However, it is suggested to follow the
requirements in EN 308 (leakage 3% and heat
balance 5%). In case, the unit is with unequal
mass flow, it is suggested, that data is
delivered as part of the product information.
EN 13141-8
For units with alternating HRS there is an
overall test model description in EN 13141-8 in
section 5.4.7. Please note that it normally
requires fast measuring equipment.
It is recommended that necessary measures
must be taken to ensure that outdoor and
indoor mixing is reduced under test.
Notes regarding not applicable standards:
EN 308 is normally used to asses the
performance of the HRS alone where
contribution for fans is deducted and the test
is performed with a temperature difference of
20K, why it cannot be used for RVUs.
ISO 16494 describes a test procedure for an
AHU with HRS. Specific demands regarding the
static pressure in the inlets and outlets and
fan settings.
Test setup equal to EN 14141-7 and EN 308.
Refers to ISO 5801, ISO 3966 and ISO 5167-1
regarding airflow measurement method.
ISO 16494 allows a large ambient
temperature tolerance which influence the test
results and it is not consistent with EN 13141
or EN 308.
Electric power
input and
effective power
input

CEN

EN 13141-4 and
EN 13141-7
supplemented by
ISO 5801

EN 13141-7 (section 6.5) refers to 13141-4
(6.1) which refers to ISO 5801 (section 10).
Definition in the standards is mostly 'power
input' or 'total power input' and not 'electric
power input' or effective power input as in the
regulation.
BVU: To be measured summarised for both
fans and control equipment

Sound Power
Level (LWA)

CEN
EN-ISO 9614-2 or
EN ISO 3744 or

Can be measured according to ISO 9614-2
(sound intensity scanning) or EN ISO 3744 or
EN ISO 3746 (sound pressure in free field). To
reduce test costs, it is often preferred to use
the sound intensity scanning method.
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

EN ISO 3746 or

Alternatively ISO 3743-1 or ISO 3741 sound
power in reverberation room.

ISO 3743-1 or
ISO 3741 or
ISO 13347 or
ISO 9614-1 or

Because of different methodologies used in the
different standards, the reproducibility of
results between one methodology and another
one cannot be always guaranteed. Therefore,
it is recommended to compare results
obtained with the same methodology.

ISO 3745 or
ISO 3743-2 or
Reference
pressure
difference in Pa;

CEN

13141-series acc.
to product type
supplemented by
ISO 5801

For measuring method and notes, see
'External total pressure difference'.

Maximum
internal and
external leakage
rates and carry
over

CEN

EN 308

Leakage
Both internal and external leakage can be
tested according to EN 308 and EN 13141-7
(EN 13141-series only valid for RVUs)). EN
308 focuses originally only the HRS
component, but can and is usually also applied
to the test of the complete unit. In EN 308, it
is only measured in one point (same as the
regulation). In EN 13141-7 it is measured in
three points. EN 1886 can only be used for
external leakage.

EN 13141-7
EN 1886
ISO 16494

The flow used to calculate the leakage and
carryover (in the standard described as the
nominal air mass flow rate indicated by the
manufacturer) is the reference flow for RVUs
and the nominal flow for NRVUs as defined in
the regulation.
Carryover
Carryover can be tested according to EN 308.
It should be indicated in which direction the
leakage is. Leaks from dirty to clean air should
be avoided (from EHA-side to SUP-side).
At low flows, the purge zone needs more time
for cleaning and the rotor rpm must be
reduced. This has a significant impact on the
leakage and must be taken into consideration.
Further description regarding leakage:
A further enlightening of the leakage test is
set out in Annex V (NRVU) of Regulation
1253/2014, where it is described that the test
and calculation can be carried out according to
either a pressurisation test (acc. to the
pressure set out in the definitions) or
with tracer gas test method at declared
system pressure although this is not clarified
under (in line with) the definitions.
Since the regulation does not distinguish
between different types of exchangers it is
suggested that the leakage rate is measured
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

with an appropriate and quick method chosen
by the test manager. The declared value is the
specified leakage rate and the standard used.
The test can either be carried out as a “static
pressure test” according to the pressure
defined in the definitions, where the pressure
is considered as a positive/negative applied
pressure to the one side of the BVU (or
inside/outside regarding external leakage) or
as a “dynamic test” (e.g. Extract Air Transfer
Ratio - EATR) where the test pressure is the
actual pressure difference inside the unit as a
result of the reference/nominal configuration
(external pressure).
The tracer gas method is mentioned in EN308
regarding leakage test but how to carry out
the test is not described.
The tracer gas method is described in ISO
16494 and EN 13141-7 and prEN 16798-3.
Mixing rate

CEN

EN 13141-8

EN 13141-8, (5.2.2.1) describes the test and
calculation of the internal leakage and indoor
and outdoor mixing.
It is recommended that the measurement is
carried out isothermally to reduce testing
time, and the effect is not significant.
Values for both indoor and outdoor mixing is
to be declared.
Mixing rate for alternating unit with combined
discharge and intake ports are not possible to
determine without contamination of the test
room and consequently the mixing rate for
these types of units is not to be declared
before a revision of standards has developed a
valid method.

The airflow
sensitivity to
pressure
variations

CEN

EN 13141-8 Annex
A and section 5.2.3

EN 13141-8 can be used.

The
indoor/outdoor
air tightness

CEN

EN 13141-08

EN 13141-08 describes the measurement and
can be used.
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3.3 Non-residential ventilation units (NRVUs)
Measured/
calculated
parameter

Organisation

Reference/Title

Notes

Thermal
efficiency of
heat recovery

CEN

EN 13053

EN 13053 (section 6.5 and Annex A) refers to
EN308 regarding test setup and procedure.
The only exception is the placing of the
temperature sensors in the unit.

ηt_nrvu

EN 308

Annex A3 of EN 13053 describes how the
temperature sensors must be placed inside the
unit and between the fan and HRS.
EN 308 focuses originally only the HRS, but
can and is normally also applied to test of the
complete unit.
EN 13779 (section 6.6) refers to EN 13053
regarding description and classification of HRS.
Refers to EN308 regarding test setup and
procedure.
ISO 16494 describes a test procedure for an
AHU with HRS. Specific demands regarding the
static pressure in the inlets and outlets and
fan settings. Test setup equal to EN 13141-7
and EN308. Refers to ISO 5801, ISO 3966 and
ISO 5167-1 regarding airflow measurement
method.
The regulation states that the
temperature difference between in and
out should be 20 K. This is why only EN
308 / EN 13053 can be used.
Measured with no contribution from fan
preferably inside the unit.
If possible, the placing of the temperature
sensors must be in accordance with EN 13053.
If it is not possible to place the sensors inside
the unit and between the fan and HRS, two
test procedures are possible.
1.

The fans are in operation and the heat
contribution from the fan/motor must be
taken into account in the calculation of
ratios.

2.

The fans are not in operation.

The flow used for measurement and testing is
the nominal NRVU flow rate which passes the
heat exchangers (winter conditions without
recycling or bypass)
Temperature measurement points must be
radiation-protected.
The requirement in EN 308 under section 6.4
‘.... The maximum allowed deviation in a
measuring plane is equal to 0.05 (t22-t21)’.
This cannot be fulfilled when measured inside
a unit and should not be followed.
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

Nominal NRVU
flow rate in
m3/s qnom
(New symbol)

CEN

Preferred std.:

Can be measured according to EN 13053 and
ISO 5801. EN 13053 refers to ISO 5801, ISO
5167-1 or ISO 3966 (regarding fluids).

EN 13053
ISO 5801
Alternative std.:
EN 131414,5,6,7,8,11
regarding type of
unit and

Can also be measured according to EN 131414,5,6,7,8,11 regarding type of unit and ISO
5801. EN 13141 refers primarily to residential
ventilation but is more detailed and can be
used for areas where EN 13053 procedures
are not specified yet.
Nominal NRVU flow rate does not have a
symbol in the regulation. Use qnom.
The value for qnom used to calculate the ηfan
for BVUs is with regard to the airflow side
(SUP-side and EHA-side) and not the sum of
both supply and extract airflow divided by two.
The declared information value for qnom is the
sum of both supply and extract airflow divided
by two.
Notes:
The ’nominal flow rate‘ for NRVUs is the
’declared design flow rate’, at the conditions
laid down in definition 6 of Annex I, Part 2.
Therefore, freedom is left to the manufacturer
on how to determine more in detail such
conditions, depending on the specific design
choices (e.g, including or not a pressure
reserve for clogging).
As an indirect conclusion stemming from
definition 8 of Annex I, Part 2, it is deemed
necessary that the ’nominal flow rate‘ is the
one at which the maximum rated fan speed
occurs.

Nominal
external
pressure Δps,
ext in Pa

CEN

Preferred std.:
EN 13053
ISO 5801
Alternative std.:
EN 131414,5,6,7,8,11
regarding type of
unit and

Can be measured according to EN 13053 and
ISO 5801. EN 13053 refers to ISO 5801
(5.2.3.1.1).
Can also be measured according to EN 131414,5,6,7,8,11 regarding type of unit and ISO
5801. EN 13141 refers primarily to residential
ventilation but is more detailed and can be
used for areas where EN 13053 procedures
are not specific yet.
Overall, for BVU the test is described in EN
13141-7 (6.2.2) (and the other standards in
the 13141-series regarding type of unit). The
test must be conducted in all four ducts. EN
13141-7 refers to EN 13141-4 (5.2.2), which
defines the installation of the ducts.
The external pressure must be set to design
pressure condition. It is recommended that
the internal pressure is taken in to
consideration and there in the supply air
section just after the HRS is a higher pressure
than the pressure in the extract air section
just before the HRS to avoid leakages.
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

For ducted units the pressure must be
measured in connected ducts so that the
consumers receive consistent values of
pressure and flow.
The nominal external pressure is the static
pressure difference between inlet and outlet.
In case of BVUs for both airflows.
The pressure measured in the duct
(measurement ducts) and the permissible
deviation must be designed and tested
according ISO 5801, as long as applicable.
It is recommended that the pressure
distribution applied to the each side of the unit
is described by the manufacturer, as the
performance of the unit can change according
to the pressure distribution.
For further descriptions, see Chapters 4 and 5
in this document
Nominal electric
power input (P)
(W) and the
effective electric
power input

CEN

EN 13053
ISO 5801

The electric power consumption can be
measured according to several harmonised
standards (motors) and ISO 5801 and EN
13053 depending on the measurement
uncertainty.
EN 13053 describes that the electric power,
voltage and current must be measured, but it
does not refer to any standards or describes
any methods (Table 2). There is a general test
method reference to ISO 5801 (5.2.2).
Can also be measured according to EN 131414,5,6,7,8,11 regarding type of unit and ISO
5801.The EN 13141-series refers primarily to
residential ventilation but is more detailed
regarding some product types and can be used
for areas where EN 13053 procedures are not
specified yet. In this case use method from EN
13141-series and the measuring principle from
EN 13053/ ISO 5801.
In general, use measuring principle from ISO
5801.
The nominal electric power input (P) must be
expressed in kW and SFPint in W/m3/s.

SFPint in
W/(m3/s)

European
Commission

Commission
Regulation (EU) No
1253/2014 Annex
VIII

See description in Chapter 5 of this document.
The declared value for the SFPint of
unidirectional NRVUs not intended to be used
with a filter must be 'not applicable'.
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

‘static pressure
(psf)’

CEN

ISO 5801/No
relevant standard is
adequate

ISO 5801 can be used for external
measurements. For internal measurements, no
relevant standard is adequate.

‘total pressure
(pf)’

Se description in Chapter 5 of this document
for measuring and calculation.

‘stagnation
pressure’
Face velocity in
m/s at design
flow rate

CEN

EN 13053 and ISO
5801

Face velocity is described in EN 13053.
However, the measuring method and metrics
according to area measurement are not
described.
The flow can be measured according to ISO
5801.
Use EN 13053 and ISO 5801 for measuring of
flow and velocity. Meter the area for
calculating of the velocity with an uncertainty
within +/-3%.

The area is the the free unit area at the filter
section or fan section. The declared value is
the highest of SUP/EHA.
Internal
pressure drop of
ventilation
components;
(Δps,int) in Pa

European
Commission

Commission
Regulation (EU) No
1253/2014 Annex
VIII

and
Internal
pressure drop of
additional nonventilation
components
(Δps,add)

Fan efficiency
(ηfan)

No relevant harmonised standard exists.
-

EN 13053 (6.1) refers to EN 13779

-

EN 13779 (A.10.5) refers to EN 13053

-

EN 1216 ( 7.2.3) Air pressure drop coils is
measured with pitot tube traverse

See description in Chapters 5 of this document
for measuring and calculation.
The NRVU inlet and outlet losses must be
included in the 'the internal pressure drop of
ventilation components (Δps,int). If a ducted
air-handling unit has full size openings (the
internal cross section of the duct systems is
equal to the cross section of the NRVU), it has
no additional pressure losses at the inlet and
outlet openings.
CEN

External - ISO 5801
(for UVU without
filter/additional
components)
Internal - No
relevant standard is
adequate

For UVU without filter use ISO 5801 and the
external fan efficiency, measured at nominal
flow rate and nominal external pressure.
Please note that the operational point is not by
definition the best efficiency point of the fan
but the nominal conditions of the ventilation
unit as stated in Annex 1, 2 (2).
The fan efficiency is the external static fan
efficiency.
For all other products no relevant harmonised
standard exists, because the efficiency must
be measured within the ventilation unit for the
use of SFPint calculating, even though the
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

following standards describe measuring of fan
efficiency:
-

EN ISO 13348:2007

-

ISO 12759:2010

-

EN ISO 5801

-

Com.reg. 327/2011

The primary issue is how to measure the
pressure rise over the fan. The electric power
consumption can be measured according to
the relevant harmonised standards.
The fan efficiency ηfan is the 'overall static
efficiency drive' at nominal airflow and
nominal external pressure drop to be
measured at the fan section, in %, according
to ISO 12759, but when the fan is placed in
the intended casing, i.e. considering system
effects.
It is the static efficiency including motor and
drive efficiency of the individual fan(s) in the
ventilation unit (reference configuration)
determined at nominal airflow and nominal
external pressure drop (and internal and
additional pressure drop).
It is the ratio between the nominal airflow
multiplied by the static pressure rise of the fan
(equal to the sum of pressure drops of all
ventilations components, clean and dry, and
the nominal external pressure) divided by the
electrical power of the fan drive.
The placement of a fan in a casing will affect
the fan pressure rise and the power
consumption compared to an idealised
performance outside of the unit.
The fan efficiency must be
measured/calculated in the BVU and with the
external (and internal and additional) pressure
loss at nominal airflow (defined by the
manufacturer) according to the definition of
SFP even though the calculation of SFPint only
uses the internal pressure drop.
For BVU calculated and summarised for both
airstreams respectively, the supply air stream
(SUP) and the extract air stream (ETA) for
determination of SFPint. For UVU calculated
for one airstream.
For further description see Chapters 5 of this
document.
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Measured/
calculated
parameter

Organisation

Reference/Title

Notes

Declared
maximum
external leakage
rate (%) of the
casing of
ventilation
units; and
declared
maximum
internal leakage
rate (%) of
bidirectional
ventilation units
or carry over

CEN

EN 308 (BVU):

See description under RVU regarding
Maximum internal and external leakage rates
and carry over.

The casing
sound power
level (LWA)

CEN

EN 1886 and EN
308 (UVU)
ISO 16494

EN-ISO 9614-2 or
EN ISO 3744 or

(in the case of
NRVUs specified
for use indoors,)

EN ISO 3746 or
ISO 3743-1 or
ISO 3741 or
ISO 13347 or
ISO 9614-1 or

ISO 3745 or
ISO 3743-2 or
Filter
performance

CEN

EN 779:2012

The flow used to calculate the leakage and
carryover (in the standard described as the
nominal air mass flow rate indicated by the
manufacturer) is the reference flow for RVUs
and the nominal for NRVUs as defined in the
regulation.

Can be measured according to ISO 9614-2
(sound intensity-scanning) or EN ISO 3744 or
EN ISO 3746 (sound pressure in free field).
To reduce test costs it is often preferred to use
the sound intensity-scanning method.
Alternatively ISO 3743-1 or ISO 3741 sound
power in reverberation room.
The casing sound power level is in the
definitions defined acc. to the reference
airflow. For NRVUs this is to be considered as
the nominal airflow
Because of different methodologies used in the
different standards, the reproducibility of
results between one methodology and another
one cannot be always guaranteed. Therefore,
it is recommended to compare results
obtained with the same methodology.
Use description in the Regulation Annex IX
according to the relevant standards.

EN 1822:2009

4. Additional elements for measurements and calculations
4.1 Determination of the reference and maximum flow for ducted RVUs
Standard example that describes the flow/pressure diagram and the method to
determine the reference and maximum point/curve.
A ducted RVU must always be able to deliver 50 Pa, as this defines the reference flow
rate and the reference point for calculation of the SEC. (situation 1 below).
In case, the ducted RVU cannot deliver 100 Pa (situation 2 below) according to Article 2,
Definitions (4), the maximum flow rate can be determined at the maximum external
static pressure difference that the ducted RVU can deliver (between 50 and 100 Pa).
For such ducted RVU the maximum flow can be chosen above or equal to an external
static pressure difference of 50 Pa.
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The reference flow rate can optionally be determined as the abscissa value to a point on
a curve in the flow rate/pressure diagram which is the at or closest to a reference point
at 100 ∙ √

50 𝑃𝑎
𝑃𝑚𝑎𝑥,𝑒𝑥𝑡,𝑠𝑡𝑎𝑡

% of the maximum flow rate, where Pmax,ext,stat is the maximum

external static pressure difference (between 50 and 100 Pa) (situation 2 below).
In case, the ducted RVU cannot deliver a higher pressure at a higher flow rate than the
reference flow (situation 3 below), maximum and reference flow rates can be selected by
the manufacturer, bearing in mind the reference external static pressure difference is
kept.
The reference external static pressure difference is always 50 Pa.

Pa

Pa

100

100

Pa

80
100

50

50

50

m3/h

m3/h
Pref
m3/h

70 %

30 %

100 

50 Pa
Pmax,ext ,stat

in %

Max

Max airflow (100 %) acc. to the regulation

1: Normal determination

2: 100 Pa is not possible to achieve

3: Higher pressure at a higher
flow rate than the reference flow
(and reference pressure) is not
possible to achieve

4.2 Determination of reference and maximum flow for other ducted RVUs
See prEN 13142 Annex A5
5. Calculation and measurement of SFPint, internal pressure and internal fan
efficiency.
5.1 Terminology related SFPint values
To achieve consensus between standards and regulations, symbols and subscripts from
prEN 16798-3 have been adopted for the cases where no such symbols are described in
Regulations 1253/2014 and 1254/2014. Where there is inconsistency between symbols
used in the standards and the regulations, the regulations symbols are used.
The figure below is a sketch of a BVU. The components are placed randomly and can be
placed in different orders. The figure applies to both BVU and UVU. For UVU, only one of
the sides is considered, i.e. either the exhaust airside (EHA) or the supply airside (SUP).
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ΔpFan,EHA
ΔpFan outlet,EHA ΔpFan,EHA

Δpadd,EHA

Δpint,EHA
ΔpFan inlet,SUP

Δpext,EHA

EHA
ETA

ODA

SUP

ΔpFan inlet,SUP
Δpint,SUP

ΔpFan,SUP

ΔpFan,SUP

ΔpFan outlet,SUP
Δpadd,SUP

Δpext,SUP
hk-cgl9

Symbols and subscripts are described in in the following. All values can refer to both total
and static pressure rise (only static is used for SFPint calculation).

Symbols
According to prEN 16798-3

According to regulation

Δpint tot

Total internal pressure rise
from the ventilation
components (fan casing, heat
recovery, and filters) in Pa

None

Δpadd tot

Total additional pressure rise
from the additional components
(cooler, heat exchanger,
humidifier, silencer, etc.) in Pa

Δpext tot

Total external pressure rise
from the ductwork and external
components in Pa

None

None

Δpint stat

Static internal pressure rise
from the ventilation
components (fan casing, heat
recovery and filters) in Pa

Δps,int

‘internal pressure drop of ventilation
components (Δps,int)’ (expressed in Pa)
means the sum of the static pressure
drops of a reference configuration of a
BVU or an UVU at nominal flow rate.

Δpadd stat

Static additional pressure rise
from the additional components
(cooler, heat exchanger,
humidifier, silencer, etc.) in Pa

Δps,add

‘internal pressure drop of additional nonventilation components (Δps,add)’
(expressed in Pa) means the remainder of
the sum of all internal static pressure
drops at nominal flow rate and nominal
external pressure after subtraction of the
internal pressure drop of ventilation
components (Δps,int);

None

None
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According to prEN 16798-3

According to regulation

Δpext stat

Static external pressure rise
from the ductwork and external
components in Pa

Δps, ext

‘nominal external pressure (Δps, ext)’
(expressed in Pa) means the declared
design external static pressure difference
at nominal flow rate.

pfan

Static pressure difference
between the fan outlet and
inlet section.

None

None. The following is used ps,Fan

ηtot

ηfan tot x ηtr x ηm x ηc based
on total pressure

None

None

ηstat

ηfan stat x ηtr x ηm x ηc based
on static pressure

None

None

Psfp,int

Internal SFP value of the
bidirectional air-handling unit.

SFPint
[W/(m3/s)]

‘internal specific fan power of ventilation
components (SFPint)’ (expressed in
W/(m3/s)) is the ratio between the
internal pressure drop of ventilation
components and the fan efficiency,
determined for the reference
configuration;

ηfan

The overall efficiency ηfan is
based on the efficiencies of the
single components (impeller,
motor, belt drive, speed
control, etc.)

ηfan
(ηs,Fan)

‘fan efficiency (ηfan)’ means the static
efficiency including motor and drive
efficiency of the individual fan(s) in the
ventilation unit (reference configuration)
determined at nominal airflow and nominal
external pressure drop;
In the following written as ηs,Fan

Fan power

P [kW]

‘nominal electric power input (P)’
(expressed in kW) means the effective
electric power input of the fan drives,
including any motor control equipment, at
the nominal external pressure and the
nominal airflow;

Nominal airflow rate

qnom
[m3/s]

‘nominal flow rate (qnom)’ (expressed in
m3/s) means the declared design flow rate
of an NRVU at standard air conditions
20°C and 101 325 Pa, whereby the unit is
installed complete (for example, including
filters) and according to the manufacturer
instructions;

P

qV;SUP;ahu;nom.

Subscripts
According to prEN 16798-3

According to regulation

ODA

Outdoor*

Outdoor air

Annex I-6
Annex I NRVU-6,11

SUP

Supply air

Air supply
outlet
Supply

Annex I-15
Annex I-5,6,7,8,11
Annex I NRVU-11,15
Article 2-5,6
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ETA

Extract air

Extract

Annex I-7,11
Annex I NRVU-15
Annex II & IV

Indoor**

Annex I-6
Annex I NRVU-6,11

EHA

Exhaust air

Exhaust

Annex 1-5,6,8
Annex I NRVU-11,14
Annex IV-4 (RVU)
Annex IX
Article 1-2a,5,6

s

static

s

static
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Other specifications

According to regulation

Indoor-side

Indoor**

Indoor side of AHU (SUP and ETA)

Annex I-10,33
Annex I NRVU-11
Article 2-5,6
Annex IV & V VIII

Outdoor-side

Outdoor side of AHU (ODA and EHA)

Outdoor*

Annex I-10,33
Article 2-5,6
Annex IV & V VIII

SUP-SIDE***
(ODA-to-SUP)
EHA-SIDE***
(ETA-to EHA)

Supply airside. The airflow going from
Outdoor(ODA) through the unit to Supply
(SUP).

Inlet-side

Annex I NRVU -3,4

Supply-side

Annex I NRVU -14

Exhaust airside. The airflow going from
Extract (ETA) through the unit to Exhaust
(EHA).

Exhaust-side

Annex I-3,14

Extract-side

ANNEX II & IV (RVU)
Annex 1 NRVU-15

INS

Test conducted inside the unit

None

None

OUT

Test conducted outside the unit

None

None

According to ISO 5801

According to regulation

Fan outlet

The positive pressure side of the fan

Fan outlet

Annex I-27&29

Fan inlet

The negative pressure side of the fan

Fan inlet

Annex I-27
Annex I NRVU-3,4

*In the regulation 'outdoor' is used as both outdoor-side and outdoor air.
**In the regulation 'indoor' is used as both indoor-side and indoor air.
*** The specification 'SUP-SIDE' is used instead of 'SUP' and 'EHA-SIDE' instead of 'EHA' when using the
specification for the whole side of the unit (from outdoor to supply and from extract to exhaust).

5.2 Measurements and calculations related to SFPint
Additional elements for measurements and calculations related to the internal specific fan
power of ventilation components (SFPint) of NRVUs.
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5.2.1 Definition of SFPint
Unidirectional ventilation unit (UVU):

𝑆𝐹𝑃𝑖𝑛𝑡 =

∆𝑝𝑠,𝑖𝑛𝑡
𝜂𝑠,𝐹𝑎𝑛

For bidirectional ventilation units (BVUs), the SFPint is calculated as the sum of the
internal specific fan power of the air supply side and the air extract side of the unit:

𝑆𝐹𝑃𝑖𝑛𝑡 =

∆𝑝𝑠,𝑖𝑛𝑡 𝑆𝑈𝑃
𝜂𝑠,𝐹𝑎𝑛 𝑆𝑈𝑃

+

∆𝑝𝑠,𝑖𝑛𝑡 𝐸𝐻𝐴
𝜂𝑠,𝐹𝑎𝑛 𝐸𝐻𝐴

5.2.2 Applicable test methods
Two test methods are applicable for determining the SFPint according to the Regulation
1253/2014:
1. VU where internal pressure measurements can be performed (recommended with
local face velocity’s in the measuring section for internal pressure drop below 3 m/s);
2. VU where internal pressure measurements cannot be performed (can be used with
both low and high local face velocity’s).
5.2.3 SFPint determination for VU where internal pressure measurements can
be performed
Unidirectional ventilation unit (UVU):

𝑆𝐹𝑃𝑖𝑛𝑡 =

∆𝑝𝑠,𝑖𝑛𝑡
𝜂𝑠,𝐹𝑎𝑛

For bidirectional ventilation units (BVUs), the SFPint is calculated as the sum of the
internal specific fan power of the air supply side and of the air extract side of the unit:

𝑆𝐹𝑃𝑖𝑛𝑡 =

∆𝑝𝑠,𝑖𝑛𝑡 𝑆𝑈𝑃
𝜂𝑠,𝐹𝑎𝑛 𝑆𝑈𝑃

+

∆𝑝𝑠,𝑖𝑛𝑡 𝐸𝐻𝐴
𝜂𝑠,𝐹𝑎𝑛 𝐸𝐻𝐴

The pressure drop of ventilation components is inserted with numerical values for p. All
values are calculated for SUP-side or EHA-side for UVUs depending on whether it is a SUP
or EHA fan unit and calculated values for SUP-side and EHA-side for BVUs.

∆𝑝𝑠,𝑖𝑛𝑡 = ∆𝑝𝑠,𝐹𝑎𝑛 − ∆𝑝𝑠,𝑒𝑥𝑡.𝑇𝑂𝑇𝐴𝐿
If measured with additional ventilation components as a part of ps,int:

∆𝑝𝑠,𝑖𝑛𝑡 = ∆𝑝𝑠,𝐹𝑎𝑛 − ∆𝑝𝑠,𝑒𝑥𝑡.𝑇𝑂𝑇𝐴𝐿 − ∆𝑝𝑠,𝑎𝑑𝑑
60

Task 6 – Assessment of Air Leakage Rates

Where the fan efficiency is determined as:
𝜂 𝑓𝑎𝑛 =

𝑞𝑛𝑜𝑚∙∆𝑝𝑠,𝐹𝑎𝑛
𝑃

where ∆𝑝𝑠,𝐹𝑎𝑛 = Δps,ext + Δps in + Δps,add

Where:
∆𝑝𝑠,𝑖𝑛𝑡

Δps,int is the internal pressure drop of ventilation components
(Δps,int) (expressed in Pa)

∆𝑝𝑠,𝑎𝑑𝑑

‘internal pressure drop of additional non-ventilation components
(Δps,add)’

ps,Fan

The static pressure difference between the fan outlet and inlet
section.

𝜂𝑠,𝐹𝑎𝑛

The fan efficiency ηFan is the is the internal static fan efficiency

psf

Fan static pressure means the fan total pressure (p f) minus the fan
dynamic pressure at nominal airflow for one airstream in relation to
the the face area.
The stagnation pressure is only a mathematical/thermodynamic
calculated value that requires expert knowledge to calculate. The use
of stagnation pressure is only relevant at air velocities above 40 m/s,
which is why this should not be used below 40 m/s. The measured
pressure difference is the value used to calculate SFPint, the external
static pressure, etc.

Δps,ext.TOTAL

Nominal external pressure (expressed in Pa)

qnom

Nominal flow rate (expressed in m³/s)

P

'Nominal electric power input (P)' (expressed in W).
Is the sum of three parameters, i.e. Supply air fan + drive, Exhaust
air fan + drive and Control (equally divided on SUP-side and EHAside). The three parameters are measured separately.

5.2.3.1 Measuring on unit with/without additional components
If the unit has additional components the test has to be carried out with the additional
components mounted inside the unit to ensure that the fan runs at its design operating
point and not at a lower efficiency, which otherwise will lead to a higher SFPint value.
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SFPint determination for VU where internal pressure measurements cannot be
performed
Determining the SFPint by measuring parameters measured outside the unit where the
expression of SFPint is given as:

SFP𝑖𝑛𝑡 𝑈𝑉𝑈 =

∆𝑝𝑠,𝐹𝑎𝑛 − ∆𝑝𝑠,𝑒𝑥𝑡

𝑠,𝐹𝑎𝑛

∙

𝑃𝐹𝑎𝑛
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡

All values are calculated for SUP or EHA for UVUs depending on whether it is a SUP or
EHA fan unit and calculated values for SUP and EHA for BVUs.

SFP𝑖𝑛𝑡 𝐵𝑉𝑈 =

∆𝑝𝑠,𝐹𝑎𝑛,𝑆𝑈𝑃 − ∆𝑝𝑠,𝑒𝑥𝑡,𝑆𝑈𝑃

𝑠,𝐹𝑎𝑛,𝑆𝑈𝑃

∙

𝑃𝐹𝑎𝑛,𝑆𝑈𝑃
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡,𝑆𝑈𝑃

+

∆𝑝𝑠,𝐹𝑎𝑛,𝐸𝐻𝐴 − ∆𝑝𝑠,𝑒𝑥𝑡,𝐸𝐻𝐴

𝑠,𝐹𝑎𝑛,𝐸𝐻𝐴

∙

𝑃𝐹𝑎𝑛,𝐸𝐻𝐴
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡,𝐸𝐻𝐴

Where:

ps,Fan

Means the static pressure difference of the fan measured outside the
unit according to the ISO 5801, not necessarily at best efficiency
point (BEP), but corresponding to the nominal flow and rpm
regarding the regulation 1253/2014 (according to the measurements
conducted on the unit).

ps,ext

Means the static nominal external pressure drop as described under
section 5.2.3 measured at the terminals of the unit.

s,Fan

Means the static efficiency including the motor and drive efficiency of
the individual fan(s) in the ventilation unit (reference configuration)
determined at nominal airflow and nominal external and internal
pressure drop (and corresponding revolutions of the fan installed
inside the unit) measured outside the unit according to the ISO 5801.
The static efficiency is the ratio between the nominal airflow
multiplied by the static pressure rise of the fan (equal to the sum of
pressure drops for all ventilations components, clean and dry, and
the nominal external pressure) divided by the electrical power to the
fan drive.

PFan

Is the ‘nominal electric power input (P)’ (expressed in W) and means
the effective electric power input of the fan drives, including any
motor control equipment, at the nominal external pressure and the
nominal airflow, measured on the unit.

PFan,ext

Is ‘nominal electric power input (P)’ (expressed in W) and means the
effective electric power input of the fan drives, including any motor
control equipment, at the nominal airflow and revolutions of the fan
installed inside the unit and the corresponding pFan measured
outside the unit according to the ISO 5801
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If the unit is equipped with control equipment (inverter, etc.) ηfan must be reduced and
𝑃𝑒𝑙,𝐹𝑎𝑛,𝑒𝑥𝑡 must be increased with the loss of the control unit. Alternatively, the data from
the fan manufacturer must have been measured with the same equipment.
5.2.3.2 Measuring on unit with/without additional components
If the unit has additional components the test has to be carried out with and without the
additional components to make sure that the fan runs at its design point and not at lower
efficiency, which will otherwise lead to a higher SFPint value.
I.
II.

Measure the external static pressure with additional components according to the
design conditions (nominal)
Measure the external static pressure without additional components (take the
additional components out) and:
1. Hold RPM = constant according to situation 'I'
2. Hold Airflow = constant according to situation 'I'
3. Increase the external static pressure by damper until the flow is equal to
situation 'I'.

The SFPint is calculated as:

SFP𝑖𝑛𝑡 𝑈𝑉𝑈 =

SFP𝑖𝑛𝑡 𝐵𝑉𝑈 =

∆𝑝𝑠,𝐹𝑎𝑛 − ∆𝑝𝑠,𝑒𝑥𝑡

𝑠,𝐹𝑎𝑛

∙

𝑃𝐹𝐴𝑁
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡

∆𝑝𝑠,𝐹𝑎𝑛,𝑆𝑈𝑃 − ∆𝑝𝑠,𝑒𝑥𝑡,𝑆𝑈𝑃

𝑠,𝐹𝑎𝑛,𝑆𝑈𝑃

∙

𝑃𝐹𝑎𝑛,𝑆𝑈𝑃
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡,𝑆𝑈𝑃

+

∆𝑝𝑠,𝐹𝑎𝑛,𝐸𝐻𝐴 − ∆𝑝𝑠,𝑒𝑥𝑡,𝐸𝐻𝐴

𝑠,𝐹𝑎𝑛,𝐸𝐻𝐴

∙

𝑃𝐹𝑎𝑛,𝐸𝐻𝐴
𝑃𝐹𝑎𝑛,𝑒𝑥𝑡,𝐸𝐻𝐴

Where ∆𝑝𝑠_𝑒𝑥𝑡 = ∆𝑝𝑠_𝑒𝑥𝑡 II and PFan =PFan I
If it is physically impossible to dismount the additional components measurements must
be carried out according to section 5.2.3.
5.3 Pressure measurement inside a unit
To measure pressure inside the unit it is recommended either using a pressure relief box
(electrical membrane box) or ring lines under the following conditions:
For both methods:


placed at a fluidically quiet location;



at a distance from stagnation regions; and



the fan must not blow directly at the box/line, and if the fan blows along a surface,
for example, at the bottom of the unit, the box/line cannot be placed at this surface.
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For pressure relief box only:


maximum size: L=80 mm, W=80 mm, H=80 mm;



prepare with only one hole (0,5 to 3 mm) at the bottom (backside) of the box
(centre);



the backside of the box of must be equipped with spacers (distance buds) that secure
a distance between the box and the casing of approx. 1-2 mm; and



located on a plane surface.

For ring line only:


must be placed along all four inside surfaces of the unit at each measuring plane;



tubes in maximum ø10 mm+/-1 mm; and



must contain a minimum of four holes per of side (surface) of maximum 1,5mm+/0,2 mm pr. side.
A

CEILING

Limit of
section until
next
component

Obstacle

Motor

A
FLOOR
Elevation

hk-ehh22

Free box
shaped space

Pressure relief boxes (electric boxes)/ring-line
placement in a unit

Four connected boxes or
ring-line placed on internal
side (wall) in unit

Pressure relief boxes
(electric boxes) placed in
unit
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Measurement of the static pressure, before and after non-ventilation components, that
cannot be dismounted and removed and it is impossible to use the four connected
pressure relief boxes (electric box) or the ring-line method (see test setup) then
measuring with four connected pressure taps in flush with the internal casing is
acceptable.

Pressure tap, not in flush with the internal casing

If the non-ventilation components are placed close to each other serial or in a group, the
pressure drop can be measured for the entire group as follows:


Static pressure after group - static pressure before group.

If the non-ventilation components are placed separately, the pressure drop must be
measured for each component and summarised.
5.4 Pressure measurements in duct-connections outside the unit
Pressure measured external according to ISO 5801. If the duct connections are
rectangular, and the velocity is below 10 m/s in the ducts connections at the out/inlet of
the VU, and the duct connections have a length and width above 500 mm, the external
pressure can be measured in the transitions mounted on the unit inlets and outlets.
Four connected (with tubes) pressure relief boxes or a ring-line must be placed as
showed in the figure below in the transitions mounted at the in-and outlets on the unit.
The transition has to be made with a straight duct before the start angle for placing the
pressure relief boxes (electric box)/ring line.

Transition with straight duct before it angle.
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The angle of the transitions may not exceed 15o. The length of the straight duct must be
at least half times the maximum transverse dimension before and after the pressure
measuring point.
5.5 Specifications for the measuring of SFPint
In addition to Chapters 1-5, the refereed standards and specifications of the regulation,
the following applies to testing SFPint:


For the measurement and calculation of SFPint all characteristics/values are
converted from the ambient temperature and pressure measured at the time of the
test, to standard air conditions 20°C and 101325 Pa approx. equal to an air density of
1,2 kg/m³.



The fan speed must be measured when carrying out the test with all panel
hatches/doors closed.



The external temperature is measured in inlet and outlet measurement ducts
dimensioned in accordance with ISO 5801.



The temperature difference between the outdoor air and extract air has to be within
± 2°C and close to isotherm.



Condensation of moisture is not allowed.



Textract = 20 ± 3°C



Ambient temperature Tamb = Texhaust ± 2°C.



Measurement of relative humidity in the airflow must be measured on the coldest side
of the unit and in the supply airside and exhaust airside respectively.



Barometric pressure must be measured and recorded when the test is carried out.



Duration of test is at least 30 minutes.
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EXECUTIVE SUMMARY

The ventilation unit product group covers a wide range of products for residential and
non-residential ventilation in buildings. A ventilation unit is characterised by being
equipped with at least one impeller, one motor and a casing. Ventilation units with both
exhaust and supply fans are also known as air-handling units. However, the product
group also covers ventilation units such as roof fans equipped with only one fan.
I order to reduce the energy consumption of ventilation units, ecodesign requirements
and energy labelling requirements (for residential ventilation units only) were set and
implemented in two regulations:


Commission Regulation (EU) No 1253/2014 (Ecodesign)



Commission Delegated Regulation (EU) No 1254/2014 (Energy labelling)

The requirements apply from 1 January 2016. To be applicable, the European
Commission (Commission) initiated the Technical Assistance Study for the Ventilation
Product Group in which Danish Technological Institute (the Consultant) has provided the
Commission with technical assistance on draft transitional methods, frequently asked
questions, and other technical issues related to the implementation of the regulations.
The main outputs of the study are a draft communication from the Commission document
including a list of measurement categories, parameters, standards and transitional
methods, and a document with frequently asked questions (FAQ) and corresponding
answers. In addition, a report on air leakage rates has been elaborated which is the
present report: ‘Task 6 - Assessment of Air Leakage Rates’.
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INTRODUCTION

According to Commission Regulation (EU) No. 1253/2014 ‘The Commission shall assess
the need to set requirements on air leakage rates in the light of technological progress
and present the results of this assessment to the Consultation Forum no later than 1
January 2017’.
In Task 6 of the Technical Assistance Study for the Ventilation Unit Product Group, air
leakage rates are assed for products in the scope of this measure.
1.1 Commission Regulation (EU) No. 1253/2014
Information requirements
Commission Regulation (EU) No. 1253/2014 requires that manufacturers, their
authorised representatives and importers of ventilation units comply with the information
requirements set out in Annex IV and Annex V.
For RVUs:
(o) declared maximum internal and external leakage rates (%) for bidirectional
ventilation units or carry over (for regenerative heat exchangers only), and external
leakage rates (%) for ducted unidirectional ventilation units;
For NRVUs:
(o) declared maximum external leakage rate (%) of the casing of ventilation units; and
declared maximum internal leakage rate (%) of bidirectional ventilation units or carry
over (for regenerative heat exchangers only); both measured or calculated according to
the pressurisation test method or tracer gas test method at declared system pressure;
Terms and definitions
The terms ‘leakage’ and ‘carry over’ are described in Regulation (EU) No. 1253/2014,
Annex 1 – ‘Definitions’ as follows:
(7) ‘internal leakage rate’ means the fraction of extract air present in the supply air of
ventilation units with HRS as a result of leakage between extract and supply airflows
inside the casing when the unit is operated at reference air volume flow, measured at the
ducts; the test shall be performed for RVUs at 100 Pa, and for NRVUs at 250 Pa;
(8) ‘carry over’ means the percentage of the exhaust air which is returned to the supply
air for a regenerative heat exchanger according to the reference flow;
(9) ‘external leakage rate’ means the leakage fraction of the reference air volume flow to
or from the inside of the casing of a unit to or from the surrounding air when it is
subjected to a pressure test; the test shall be performed at 250 Pa for RVUs and at 400
Pa for NRVUs, for both under and over pressure;
Rationale of declaring leakage rate
The internal leakage rate/carry over are important parameters used to describe the
quality and effectiveness of a heat recovery system (HRS) or a complete ventilation unit.
In case of a high internal leakage rate/carry over, the HRS-test will not reflect the
intended thermal efficiency (temperature efficiency/temperature ratio) of the HRS.
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1.2 Testing of leakage rate for Regulation 1253/2014
As part of the Technical Assistance Study for the Ventilation Unit Product Group, Task 3,
a draft communication from the Commission including transitional methods was
developed [1]. Some clarifications on leakage rates were required.
According to Regulation 1253/2014, the external pressure test is described as a
pressurisation test, which is a well-known method from the standards. However, the
definition of the internal leakage test (and carry over test) seems not fully exhaustive.
The internal leakage is to be tested, when the ventilation unit operates at the reference
flow and at the same time as a pressurisation test, which is a contradictory – it is simply
not possible.
The standards describe two types of internal leakage tests:




Pressurisation test
o

The ducts of the VU are taken off and one side of the VUs openings is sealed
and pressurised with high pressure (100/250 Pa according to Regulation
1253/2014). The ventilation unit is not in operation (i.e. the fans are turned
off and no flow is passing through the VU). The leak is measured as the airflow
under pressure escaping from one side of the VU to the other divided by the
nominal or maximum flow.

o

The measurement and the equipment used are less expensive but it is also
difficult to achieve a good result, as the pressure is often higher than it will be
during operation.

Tracer gas test
o

The ducts are mounted at the VU, and the VU is operated with flow (nominal/
reference flow through the VU) and with the actual pressure difference
between the two sides of the VU (not at a specific pressure). The leakage is
measured as the gas injected in one side of the VU (in the airstream) escaping
to the other side of the VU divided by the nominal or maximum flow.

o

The measurement and equipment used are expensive, but it is also easier to
achieve a good result, as the pressure is lower than when using a pressurised
test.

When carrying out the pressurisation test, the unit is pressurised at a specific given
pressure.
When carrying out the tracer gas test, the unit operates at a specific flow and external
pressure.
The Draft Communication from the Commission describes the clarifications as set out
below [1].
RVUs
Leakage, both internal and external leakage, can be tested according to EN 308 and EN
13141-7 (EN 13141- series only valid for RVUs)). EN 308 focuses originally only the HRS
component, but can and is usually also applied to the test of the complete unit. In EN
308, it is only measured in one point (same as the regulation). In EN 13141-7 it is
measured in three points. EN 1886 can only be used for external leakage. The flow used
to calculate the leakage and carry over (in the standard described as the nominal air
mass flow rate indicated by the manufacturer) is the reference flow for RVUs and the
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nominal flow for NRVUs as defined in the regulation. Carry over can be tested according
to EN 308.
It should be indicated in which direction the leakage is.
Leaks from dirty to clean air should be avoided (from EHA-side to SUP-side).
At low flows, the purge zone needs more time for cleaning and the rotor rpm must be
reduced. This has a significant impact on the leakage and must be taken into
consideration.
Further description regarding leakage: A further enlightening of the leakage test is set
out in Annex V (NRVU) of Regulation 1253/2014, where it is described that the test and
calculation can be carried out according to either a pressurisation test (acc. to the
pressure set out in the definitions) or with tracer gas test method at declared system
pressure although this is not clarified under (in line with) the definitions.
Since the regulation does not distinguish between different types of exchangers it is
suggested that the leakage rate is measured with an appropriate and quick method
chosen by the test manager. The declared value is the specified leakage rate and the
standard used. The test can either be carried out as a “static pressure test” according to
the pressure defined in the definitions, where the pressure is considered as a
positive/negative applied pressure to the one side of the BVU (or inside/outside regarding
external leakage) or as a “dynamic test” (e.g. Extract Air Transfer Ratio - EATR) where
the test pressure is the actual pressure difference inside the unit as a result of the
reference/nominal configuration (external pressure).
The tracer gas method is mentioned in EN308 regarding leakage test but how to carry
out the test is not described. The tracer gas method is described in ISO 16494 and EN
13141-7 and prEN 16798-3
NRVUs
See description under RVU regarding Maximum internal and external leakage rates and
carry over. The flow used to calculate the leakage and carry over (in the standard
described as the nominal air mass flow rate indicated by the manufacturer) is the
reference flow for RVUs and the nominal for NRVUs as defined in the regulation.
1.3 Assessment
This document assesses the leakage rates by:


assessing the relevant standards and methods and their requirements and
classification on leakage rates;



providing examples of leakage rates achieved in practice (in test laboratories); and

discussing and recommending on leakage rate requirements.
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STANDARDS AND METHODS
The test procedure for a leakage test of a ventilation unit is described in following
standards:
EN 308
EN 13141-7
EN 1886
ISO 16494
As part of the test procedures, requirements are set on the acceptable leakage levels.
Some national regulations are referring to the above standards and then directly or
indirectly to the leakage rate levels. In addition, market schemes exist for HRS also
addressing leakage rates.
2.1 EN 308
EN 308 describes external and internal tests of heat exchangers and BVUs with a heat
exchanger installed. EN 308 is applicable to the following categories of heat exchangers:


Category I - Recuperators



Category II - With intermediary heat transfer medium



o

Category IIa: Without phase-change

o

Category IIb: With phase-change

Category III – Regenerators
o

Category IIIa: Non hygroscopic

o

Category IIIb: Hygroscopic

EN 308 is a rather old standard (from 1997) and a revision of the standard has just
started.
External leakage test
Pressurisation test:


RVU: ±250 Pa



NRVU: ±400 Pa



The leakage is stated as a percentage of the nominal airflow.



The manufacturer has indicated the nominal airflow.



If the leakage exceeds 3%, the heat recovery test cannot be carried out.
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Internal leakage test
Pressurisation test (categories I and II):


RVU: Δp between the exhaust side and supply side is 100 Pa, with a pressure of 100
Pa in the exhaust side and 0 Pa in the supply side.



NRVU: Δp between the exhaust side and supply side is 250 Pa, with a pressure of
100 Pa in the exhaust side and 0 Pa in the supply side.



The leakage is stated as a percentage of the nominal airflow



The nominal airflow is indicated by the manufacturer



If the leakage exceeds 3%, the heat recovery test cannot be carried out.

In-duct tracer gas (category III) – measurement of the carry over mass flow rate of
exhaust air into the supply air:


Δp22-11=0-20 Pa

The mass flows of supply air, ‘22’, and the extract air, ‘11’, must operate equally and be
set to (be equal to) the nominal airflow
If the carry over exceeds 3%, the supply pressure is increased until the carry over is ≤
3%

See sketch in EN 308:1997, Figure 1:
Test setup for leakage

See sketch in EN 308:1997, Figure 2:
Test setup for internal leakage

Pressurisation test setup in accordance to EN 308 and EN 13141-7
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2.2 EN 13141-7
EN 13141-7 describes external and internal tests of bidirectional RVUs with a heat
exchanger installed.
EN 13141-7 has the following categories of heat exchangers:
Category I - Recuperators
Category II - Regenerators with intermediary heat transfer
Classification of leakage rates
EN13141-7 describes component configurations that have to require a given class to
allow further measurements.
Supply fan upstream and exhaust fan
downstream of the heat exchanger

Other fan positions

or
Exhaust fan upstream and supply fan
downstream of the heat exchangera
Required class to allow
measurements
a

Class A1, A2, B1, B2, C1, C2

All classified units

The configuration is not recommended for good indoor air quality

Component configurations that have to require a given class to allow further
measurements
In accordance with EN13141-7 the leakage classification is determined based on the
method used.
Pressurization test
Class

Internal leakage

External leakage

(at 100 Pa)

(at 250 Pa)

A1

2%

and

2%

A2

5%

and

5%

A3

 10 %

and

 10 %

Not classified

> 10 %

or

> 10 %

Pressure method
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Class

Total
recirculated
fraction in
supply air
(rs,tøt)

Class

B1

1%

C1

 0,5 %

and

2%

B2

2%

C2

2%

and

2%

B3

6%

C3

4%

and

2%

Not classified

>6%

Not
classified

>4%

or

>2%

Chamber tracer gas method

Tracer gas test

Pressurization test

internal recirculated
fraction from extract to
supply air (rs,int)

external leakage
(at 250 pa)

In-duct tracer gas method

If one of the test (leakage or mixing) gives a value of internal leakage and mixing over
10% all further tests may not be carried out (the test is terminated).
External leakage test
Pressurisation test (heat exchanger category I):


Three points - different measuring points evenly distributed between (±) 100 and 300
Pa.



The leakage at ±250 Pa is reported as a percentage of the maximum airflow.



The maximum airflow is at the declared external pressure at maximum settings.



Leakage classification at ±250 Pa



At two specific component configurations, the leakage has to be within the required
classes to allow thermal measurements.



The test setup is similar to EN 308. Chamber tracer gas (heat exchanger category II):



The mass flows of supply air, ‘22’, and the extract air, ‘11’, must operate equally and
be set to (be equal to) the maximum airflow.



The unit is surrounded by indoor air from which the extract air duct, ‘11’, receives its
air.

Internal leakage test
Pressurisation test (heat exchanger category I):


Three points - different measuring points evenly distributed between (±) 50 and 200
Pa.



The leakage at ±100 Pa is reported as a percentage of the maximum airflow.



The maximum airflow is defined as the flow at the declared external pressure at the
maximum settings.



Leakage classification at ±100 Pa
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At two specific component configuration, the leakage has to be within the required
classes to allow thermal measurements.



Test setup is similar to EN 308.

Chamber tracer gas (heat exchanger category II):


The mass flows of supply air, ‘22’, and the extract air, ‘11’, must operate equal and
equal to the maximum airflow.



The unit is surrounded by the indoor air from which the extract air duct, ‘11’, receives
its air.



Two test setups: tracer gas is injected in extract air (test 1) or fresh air (test 2).



Leakage classification.

See sketch in EN 13147-7, Annex C,
Figure C.1

Test setup Tracer gas test 1

See sketch in EN 13147-7, Annex C,
Figure C.2

Test setup Tracer gas test 2

In-duct tracer gas (heat exchanger category II):


Acceptable if external pressurisation test is ≤ 2%



The mass flows of supply air, ‘22’, and the extract air, ‘11’, must operate equal and
equal to the maximum airflow.



Leakage classification.
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See sketch in EN 13147-7, Annex C, Figure C.4

Test setup in-duct tracer gas

2.3 EN 1886
Bidirectional, unidirectional NRVUs and model box. The standard only describes an
external leakage test.
External leakage test
 Pressurisation test:


Under pressure at -400 Pa.



Sections operating at over pressure are tested separately at 700 Pa or the unit's
maximum operating pressure whichever is the highest.



The leakage rate is calculated based on the unit's surface area.

See sketch in EN 1886, Figure 4: Negative pressure test

Test setup - negative pressure test
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2.4 ISO 1649
RVUs (ducted and un-ducted) and NRVUs with installed heat exchanger. The standard
only describes an internal leakage test.
Type of heat exchanger:
recuperative (plate); and
regenerative (rotating).
Internal leakage test
In-duct tracer gas:
Same speed control settings and external pressure (evenly distributed) as used in the
thermal performance test.

See sketch in ISO 16494: 2014, Annex B, Figure B.1

2.5 National references to European standards
A large number of European countries have already addressed internal leakage of
ventilation units, e.g., in their national building codes, by:


referring directly to EN 308 or EN 13141 series; and



indirectly through the requirement for measuring the heat recovery efficiency
according to the standards or via other standard referring to the above two
standards.

Both standards set out a maximum leakage rate:


EN 308:

3%



EN 13141-series: 10%
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2.6 Market schemes
Different voluntary certification schemes exist e.g. the schemes of AHRI and Eurovent
Certita Certification. The latter has rating standards for the certification of HRS, that also
address the internal leakage, but only for the component/HRS itself [2], [3]:
Air-to-air plate and tube heat exchangers: 0.5% (without humidity transfer)/1.0% (with
humidity transfer)
Air-to-air regenerative heat exchangers: 3% (in line with EN 308, but uses term EATR
(adapted from AHRI) instead of the term carry over)
This scheme is mainly for NRVUs.
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LEAKAGE RATES IN PRACTICE
3.1 Measured leakage rates of bidirectional ventilation units
The below table gives an overview of results from leakage tests carried out in the DTI
AHU-Lab from 2013 – 2016 for bidirectional ventilation units.

Year

Type

In acc. to

Nominal Maximum
External Leakage Test
airflow
airflow

[m3/h]

[m3/h]

Positive

Negative

pressure

Pressure

[%]

[%]

Internal
leakage
Test

Pressure
during
external
test

Pressure
during
internal
test

[%]

[pa]

[pa]

2013 NRVU EN308

800

11.9

10.5

±400

2013 NRVU EN1886

5000

3.8

0.9

,-400/700

2015 NRVU EN308

3500

0.8

0.6

1.3

±400

250

2015 NRVU EN308

1200

0.6

0.5

0.4

±401

251

2015 NRVU EN1886

4000

3.5

2.6

,-400/700

2015 NRVU EN1886

5000

1.8

0.8

,-400/700

2015 NRVU EN1886

6000

2.7

1.2

,-400/700

2015 NRVU EN1886

5000

0.7

0.4

,-400/700

2015 NRVU EN1886

4000

0.9

0.5

,-400/700

2015 NRVU EN1886

4000

failed high
leakage

failed high
leakage

,-400/700

2015 NRVU EN1886

3500

0.8

0.5

,-400/700

2015 NRVU EN1886

4500

2.2

1.6

,-400/700

2015 NRVU EN1886

4500

4.8

3.4

,-400/700

2015 NRVU EN1886

7000

0.3

0.2

,-400/700

0.7

1.0

1.48

±250

100

1.9

1.7

0.37

±250

100

2012 RVU

EN 308 /
EN13141-7

320

2013 RVU

EN308

126

2015 RVU

EN 308 /
EN13141-7

200

200

4.4

4.2

2.15

±250

100

2016 RVU

EN 308 /
EN13141-7

200

200

1.4

1.4

2.4

±250

100

2016 RVU

EN 308 /
EN13141-7

300

300

2.2

2.1

1.9

±250

100

2016 RVU

EN 308 /
EN13141-7

150

150

7

6.4

2.4

±250

100

320
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The table comprises results from twenty ventilation units where six are RVUs and the
remaining NRVUs. The internal leakage rate is measured for eight of the units.

Leakage Rate [%]

The leakage rate is calculated as a percentage of the nominal/maximum airflow declared
by the manufacturer. In the cases where the test is carried out in accordance with both
EN 308 and EN 13141, the declared nominal airflow related to EN 308 and the maximum
airflow related to EN13141-7 are the same.

RVUs

10,0
9,5
9,0
8,5
8,0
7,5
7,0
6,5
6,0
5,5
5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

Maximum / Nominal Airflow in acc to standard [m3/h]
External Leakage Test - Positive pressure
Internal Leakage Test
EN 13141-7 Classification A1

External Leakage Test - Negative pressure
EN 308
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NRVUs

15
14
13
12

Leakage Rate [%]

11
10
9
8
7
6
5
4
3
2
1
0

Maximum / Nominal Airflow in acc to standard [m3/h]
External Leakage Test - Positive Pressure
Internal Leakage Test
EN 13141-7 A1 Classification

External Leakage Test - Negative Pressure
EN 308

As indicated by the data around two thirds of both the bidirectional RVUs and NRVUs
pass the EN 308 required limit of the leakage rate at 3%.
The NRVU manufacturers come from in and outside Europe. The RVU manufactures are
from Europe only.

DISCUSSION AND RECOMMENDATIONS
The assessment shows:


Different practices and requirements in standards EN 308 or EN 13141:
o

maximum leakage rate ranging from 3% to 10%.

o

tests are conducted at different pressures for pressurised testing.

o

completely different pressure is for the tracer gas method (the actual pressure
when the ventilation unit is in operation).



Due to the different methods, the threshold limits of leakage rates would not
necessarily be the same.



The leakage rates are related to maximum flow, nominal flow or even casing surface
in the standards, whereas Regulation 1253/2014 relates to reference flow (however,
for some of the ventilation units it will be the same). Higher reference or declared
nominal flow results in lower calculated leakage for a given ventilation unit with a
given measured leakage flow.
86

Task 6 – Assessment of Air Leakage Rates



A sample of test results for twenty bidirectional ventilation units shows that two thirds
of the units will be within a maximum external leakage rate of 3% as well as all units
where the internal leakage has been measured are within the 3% threshold as well.



No data were available for unidirectional units.



Market schemes for certification of ventilation components exist e.g. for HRS
including requirements for leakage.

Based on the assessment we recommend the following:


Before the entry into application of Regulation 1253/2014, data for leakage rates has
typically not been part of data sheets of ventilation units. Customer requests for
leakage rates have been limited as well, resulting in very little available data.
Furthermore, different methodologies and reference flows complexes the picture. In
this light, the recommendation is to collect more data of leakage rates in practice and
related to reference flow as defined in Regulation 1253/2014 and by using the
different available test methods. The information requirements on leakage rates as of
1 January 2016 and the experience gathered over time by determining the leakage
rates may define this database.



When developed, such a database will be an important platform for the review of the
need to set a further tier with tightened ecodesign requirements, e.g., on thermal
efficiency of heat recovery systems (new BAT-level).



In practice, leakage rates within 3-5% should be achievable (pressurised method). In
this respect, it is not feasible that the de facto requirements in different standards
vary between 3% and 10%.



Leakage rate requirements according to the use of tracer gas or pressurised
measurements are different due to the nature of the tests performed (different
pressure conditions). The difference is not trivial and should be investigated further.
Accordingly, one single quantitative ecodesign requirement on the leakage rate can
hardly be set. In practice, different measuring methods are necessary. Thus, on the
one hand, methods such as tracer gas measurements are closer to real operating
conditions, but they require very expensive measuring equipment that small
manufactures often cannot afford. On the other hand, tracer gas methods can be the
only way that tests can be carried out at some ventilation units.

Recommendations on future standardisation work related to leakage:


Clearer definitions and descriptions of test of internal leakage



Alignment of test requirements concerning leakage rate for pressurized methods (now
required leakages rates ranges from 3-10% dependent on standard).



Alignment of pressure levels according to the type of measurements (pressurization
test or tracer gas test) within the groups RVU/NRVU



The pressures of pressurized test should be according to the pressure set out in
Regulation 1253/2014 (which is identical with the pressures set out in in EN 308) as
long as there is no alignment between standards



The flow used for the calculation of the leakage should be the reference flow for RVUs
and the nominal flow for NRVUs as set out in Regulation 1253/2014 and not as set
out in the current standards.
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It should be emphasised that even though the data material is not in place to set specific
requirements on leakage rates yet, it could be important to follow up on this, e.g., in
combination with reviewing the need to set a further tier with tightened requirements in
Regulation 1253/2014.
Without requirements concerning leakage manufacturer can increase the internal leakage
to the maximum according to the standards (for RVUs de facto 10%) by using simple
measures such as drilling well-placed holes/ 'forgetting' sealing around wires, etc., which
will result in a directly proportional higher thermal efficiency of the HRS (but bad product
performance from the leakage point of view). However, even if there are currently no
quantitative ecodesign requirements, this should represent a negative aspect for
potential buyers.
Likewise, the experience is that NRVUs often have a slightly better sealing delivered for
testing according to market schemes/compliance testing compared to when delivered
directly to the market.
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