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In a context of energy use reduction, low energy
buildings are becoming more widespread. This kind
of construction require a good envelop airtightness
to prevent uncontrolled leakages of conditioned air
leading to energy losses. As a result, more and more
ventilation systems are installed to ensure a sufficient
air change rate for a good indoor air quality.

However, in practice many issues are found with
the installed ventilation systems not providing the
expected flowrates. In France a study on 1287 dwell-
ings showed that 68% do not meet the regulation
(Jobert and Guyot, 2013). More and more countries
have a mandatory inspection of ventilation systems,
such as Sweden, Ireland, Germany and France.

This article aims at comparing the various approaches
to help provide guidelines on the inspection of ventila-
tion systems. It is based on an EPBD feasibility study
detailing 20 protocols from 9 countries (Durier et al.,
2019) with the addition of the new guide to comply
with Irish regulations and a survey addressed to various
countries for technical details. This article is based on
a paper presented at the 42nd AIVC - 10th TightVent
& 8th Venticool Conference “Ventilation Challenges
in a Changing World” held on 5-6 October 2022 in
Rotterdam, Netherlands (Hurel and Leprince, 2022),
including in particular the list of the 21 protocols from
10 countries summarized below.

REHVA

Summary of existing protocols for the
inspection of ventilation systems

Types of protocols

Only six countries have a mandatory protocol (by leg-
islation or regulation): Poland, Belgium (in Flanders
only), Finland, Ireland, Sweden and Canada. The other
15 protocols are mostly non-mandatory guidelines
(13) and two standards from France and the USA.

Countries

Some countries have several protocols, with a maximum
of 7 in France, as illustrated in Figure 1.

o Number of protocols

Figure 1
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Type of buildings

Half of the mandatory protocols (3) and almost
half of the non-mandatory ones (7) are dedi-
cated to residential buildings only, while the
other half is for both residential and non-resi-
dential buildings. There is only one protocol,
in the USA, that does not include residential
buildings and is dedicated to commercial and
institutional buildings only. In this country,
the other protocol applies to apartments only
when each of them has its own/independent
ventilation system.

The Canadian protocol is aimed for health
care buildings only, that is to say hospitals,
laboratories, psychiatric and mental health
service facilities, long-term care homes and
residences for persons with developmental or

physical disabilities.

In Netherlands, the non-commercial build-
ings covered by the one protocol are only the
educational ones (Figure 2).

Inspection

Who is allowed to perform the
inspection?

Among the mandatory protocols, there is only
in Poland that has no specification about who
can operate the inspection. All other manda-
tory protocols allow or require (in Ireland and
Sweden) an independent inspector.

Non-mandatory protocols are overall more
flexible on who is performing the inspection,
with in particular most of them (11 out of 15)
allowing the installer to control (Figure 3).
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What types of control are performed?

All protocols cover the indoor air quality (IAQ)
aspect, except one in Finland; less than half of them
cover the energy performance and/or the acoustic
performance, and a quarter only cover the thermal
comfort aspect (Figure 4).

Aspects covered by the inspection

Most protocols cover a wide range of aspects as illustrated
below. For example, all mandatory protocols cover the
control of cleanliness, general state and good overall
operation of the ventilation system (VS), and more than
half of all protocols cover also the completeness of the VS,
the adequacy between design and installation and a meas-
urement or assessment of the air flow rates (Figure 5).
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Periodicity of inspection

About half of the protocols (mandatory or not) are
intended for a single inspection.

For the other half, concerning mandatory protocols:

* in Poland it is required to have an inspection at
least every 5 years,
* in the Ontario State since the protocol is for health
care facilities a periodicity of 6 months is required,
* in Sweden it depends on the type of buildings:
— every 3 years for day-care centres, schools etc.
with all types of ventilation; blocks of flats, office
buildings etc. with balanced ventilation

ARTICLES

— every 6 years for blocks of flats, office build-
ings etc. with mechanical exhaust and natural
ventilation;

— single inspection for one and two-dwellings
houses with mechanical exhaust with exchanger
ventilation and balanced ventilation.

In Belgium, for the non-mandatory protocol the
guide proposes different inspection frequencies from
1 month to 3 year-intervals depending on the type
of components: 1 month for filters, 3 months for the
natural openings, air intakes, exhaust devices, 1 year for
heat exchangers and fans, 3 years for ducts (Figure 6).
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Technical questions - survey
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Details of the 5 protocols

A survey of 21 technical questions was sent to get to
know better how specific technical issues are handled
for the inspection of ventilation systems according to
the various protocols.

5 answers were collected from 5 countries: Belgium,
Ireland and Sweden for their mandatory protocols,

and USA for the non-mandatory protocol for resi-
dential buildings. Only a few of the 21 questions are
addressed in this article, but they are all detailed in
(Hurel and Leprince, 2022).

Note: In the illustrations of this survey, the flags have
black edges for the countries with mandatory protocols

and white edges for non-mandatory protocols.

France for the non-mandatory protocol “Promevent”

Flowrate measurement protocol
What are the preparations for the building before the measurements?

Interior doors:

ified| ,
s

Ventilation openings: B N :Trickle vents cannot be closable

Open all trickle-vents % I |]] l ;:;:p:m _I_

Concerning the preparation of the building before the measurements, the respondent from Sweden did not specify
about the opening of interior doors and sealing of ventilation openings in his answer. For the other protocols, the
interior doors must be closed for all but the US one and all trickle-vents must stay open (in France they cannot
be closable). Other specifications are required depending on the protocols (Hurel and Leprince, 2022).

Is there a minimum duration for the flowrate measurement or a constraint on the stability of
the flow?

In the USA the constraint is 10 second averaging (except for bag filling). In France the flowrate measurement
must last at least 10 seconds. In Belgium the minimum duration of the total measurement of the building is
20 minutes but there is no constraint on an individual ATD.

Is the flowrate measurement inside the ductwork an option?
e T N I

The flowrate measurement inside the ductwork is an option for all protocols but the Irish one. In the USA, there
are limitations on distances to upstream and downstream fittings as specified by the instrument manufacturer. In
Belgium specific conditions for the ductwork measurement should be respected: e.g. minimum straight length
of the duct before and after. In practice it is only performed if measurement of ATD is not possible. In Sweden,
according to the regulations, flows must be measured in all branches of the systems.
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Measurement at ATD (air terminal devices)

What is done when the ATD is installed in a way preventing from positioning airtightly the
measuring device on the wall behind?

In the USA, the protocol does not address this issue directly, but it allows several alternative approaches including
in-duct measurement. In Belgium they use ductwork measurement, or other solution from set of allowed solutions
for measurement. Otherwise, they report “not measurable” (= 0 m3/h). In Ireland the issue is noted in report,
not dealt with specifically. In Sweden measurements are then made in the duct or with a “hook” in the device.
In France, airflow measurement is not possible in this case: measurement is not valid. If a pressure measurement
can be done instead, this can be a solution: then one should make sure that the measuring device is adapted to

the type of ATD.

Measuring devices

Are there requirements on measuring devices to be used according to the kind of ATD for
exhaust systems?

There are requirements on measuring devices according to the kind of ATD for exhaust systems for all protocols
but the Swedish one. In the USA, for an inlet terminal the airflow is permitted to be measured using a Powered
Flow Hood, using an Airflow Resistance Device or using a Passive Flow Hood. In Belgium it is advised to always
use stabilisation grid and largest hood, but the measurement is accepted without if the situation makes it not
possible. In France, for humidity sensitive ATD, only pressure measuring devices must be used whereas for the
other kinds of ATD, either pressure or airflow measuring devices can be used.

What is the calibration period for measuring devices?

A calibration period is defined in each protocol. In the USA, all equipment shall have their calibrations checked
at the manufacturer’s recommended interval and at least annually if no time is specified. In Belgium it is 2 years;
for flow devices and 5 years for power meters; in Ireland and Sweden it is one year and in France it is 2 years for
manometers and maximum 4 years for flow hoods.

Conformity / Non-conformity

How are non-conformities handled?

Every non-conformity I
corrected l -

In Sweden every non-conformity should be corrected. In Ireland also, but it depends on flow rates. In the USA,
the protocol is a method of test not a regulation and does not cover the consequences of not meeting target flows.
In Belgium a table of non-conformities with sanction is available. Some should be corrected, some not. In France
all of the non-conformities should be mentioned in the report or in the grid of inspection, differentiating those
that relate to regulation or good practices.

The REHVA European HVAC Journal — April 2023 29



30

For the dwelling to be conform:

Every ATD shall be conform % I 4 T::J;’;:':lonzr;;e m l

There are two distinct approaches to consider a dwelling to be conform in terms of air flow rates. On one hand,
in France and in Ireland it is the total flowrate that is required to be conform. On the other hand, for the other
protocols (Sweden, USA and Belgium) every ATD shall be conform. In Sweden requirements for air flows are
calculated by a consultant on information from the user and regulatory requirements.

For a non-residential building to be conform:

hall | mw
| notappiicabie | | |5 10

The Belgium and Swedish protocols are the only two covering also non-residential buildings and require that
every room shall be conform. m
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