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A questionnaire survey has been conducted broadly among stakeholders within the Swedish
ventilation sector. Representatives of industry, real-estate, consultants, other organizations,
academy, authorities etc. participated with the aim to identify important issues and problem
areas, and to provide understanding of the needs of development in areas related to ventilation.

he second edition of a knowledge review/com-
pilation commissioned by the Swedish National
Board of Housing, Building and Planning was
published early 2022 [1]. The compilation comprises:

e Ventilation state of the art

* Legislation & guidelines

e Measurement & verification

* Energy requirements — Eco design
* Fire protection

* Disease transmission prevention

* Mapping of actors/stakeholders

The purpose of this endeavor is to map Swedish stake-
holders related to ventilation; industry, real-estate,
consultants, other organizations, academy, authorities
etc. As a part, a questionnaire survey was conducted
broadly among these stakeholders.

The aim was to identify important issues and problem
areas related to ventilation, as perceived by the various
stake-holders. The intention is to provide a broad and
accurate understanding of the needs of development
in areas related to ventilation.

A large number of different actors were invited to
answer a questionnaire prepared. All in all, the survey
was answered by 215 people, of whom 55% were profes-
sionals within ventilation inspection, 16% were different
types of consultants and the remaining 29% consisted of
a total of nine different occupational categories.

The web-based survey was divided into six sub-areas:

1. Identification of the respondent’s professional role
and experience in ventilation issues

2. The respondent’s general experience regarding
ventilation

3. Questions regarding ventilation-related complaints
from occupants

4. Identification of ventilation-related problems

5. Measures against ventilation-related problems

6. Questions regarding energy efficiency

For each area, a number of claims of the type
“Insufficient airflows in apartment buildings often turn
out to be due to...”, followed by a number of response
options. For each answer option, the respondent
was asked to indicate, using a seven-point scale, the
extent to which they agreed with the response options.
Furthermore, it was always given the opportunity to
comment in free text and/or reply “do not know”.


mailto:lars.ekberg@chalmersindustriteknik.se

A brief summary of responses

Below are a number of general observations highlighted
for some of the questions. A more complete account
of the survey responses and the different occupational
categories can be found in [2].

* Natural ventilation was typically claimed to perform
worse than mechanical ventilation systems, often
due to insufficient supply opening areas (See
Figure 2)

* Mechanical exhaust and supply usually perform
well, but are sensitive to poor balancing.

* Ventilation-related complaints often deal with draft,
odor from cooking and “stuffy” air.

* Air quality problems in non-residential buildings
are often due to changes in the use of the building
without implementation of the ventilation adapta-
tions necessary.

* Maintenance and periodic checks are main keys to
well-functioning ventilation.

* There are only small possibilities to increase ventila-
tion with existing ventilation systems.

* Schools and preschools in particular have often too
low ventilation capacity (under-sized systems).

* Demand-controlled ventilation is claimed to work
best when controlled with respect to both room
temperature and CO,-concentration.

* Filters are usually changed according to schedule
(not taking into account the filter’s pressure drop).

* There are often opportunities to make economi-
cally profitable energy saving measures related to
ventilation.

* Re-circulation of extract air is generally perceived as
a poor option, except in industrial and warehouse
premises.

Some reflections on the outcome of
the survey

Some of the respondents pointed out that several of
the questions were too “narrow” for a justified answer.
Indeed, it can be perceived as too generalizing to rank
different ventilation principles (natural, mechanical
exhaust, mechanical exhaust and supply etc.) in terms
of how well they usually work. The fundamental idea
emerged that different system solutions have different
pros and cons. The important thing is not what type of
system is chosen. Instead, the important thing is that
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Figure 1. Distribution of the respondents’ main professional roles.
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the solution chosen must be designed taking into
account the conditions defined by the building and
the operation. For example, a well-designed mechanical
exhaust system can work better than a poorly designed
system with mechanical supply and exhaust.

Each system must be designed in order to facilitate
efficient inspections and service. Several respondents
pointed out in this context that it is a particularly
big challenge to inspect modern systems for demand-
controlled ventilation. An important question is which
aspects should be included in the inspections. In
addition to measuring airflows, more checkpoints may
be required to verify the more or less complex control
functions. Another question is how to ensure that the
checks are carried out under realistic/real conditions.

Overall, the survey responses indicate that ventilation
malfunctions and deficiencies are revealed roughly
to an equal extent through the mandatory ventilation
inspections — the OVK-inspections [3] and through
complaints from the building users. This is followed by
alarms from the building automation system and from
visual operational status inspections. This outcome
indicates that many respondents see great value in
the mandatory OKV-inspections, but that there is a
great need for improvements. In an ideal situation,
no deficiencies should be identified by complaining

tenants. According to the survey responses, the way
to get there can be through an improved system for
mandatory ventilation inspections together with better
utilization of building automation and monitoring and
regular operational follow-up.

Several respondents point out that the ventilation
flows are too often chosen to meet the authorities’
minimum requirements, without regard to the actual
pollution generation from the building itself, the
people and the activities in the building. Today, these
minimum flows are selected by default and provided
that neither operations nor construction equipment
emit much pollution. If we instead should really be
able to determine the required air flow rate, taking into
account the real need from a hygienic point of view,
it will be necessary to utilize quality-assured data on
the source strength of all relevant sources of pollution.
However, such data are generally not available to the
building sector.

It must be acknowledged that the standard EN 16798-
1:2019 offers a methodology to classify building
products with respect to the potential release of pol-
lutants to the air - and to consider this aspect when
searching for the dimensioning ventilation rates. At
least in Sweden, this way of working has not yet come
to use in practice. It might be easy to classify materials
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Figure 2. Distribution of the respondents’attitude to the
function of different ventilation systems in apartment buildings.
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such as glass, stone and metal as low-emitting. It is
way harder to find useful data on the rate of pol-
lutant emissions from other materials. Once such data
become available, it might be possible to determine
the required airflow rate in order to dilute emissions
to acceptable levels. However, for many substances the
question remains regarding the acceptable concentra-
tion level.

Several respondents pointed to a need for increased
competence in the building sector. It is not just a
question of the need for each professional to have
sufficient knowledge within their own trade, but
about the need to have sufficient understanding of
the whole. At least the understanding needs to be
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