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Introduction

The objective of the study described in this report is to identify barriers restricting the implementation of
natural or simple fan assisted ventilation systems in the design of new office type buildings and in the
refurbishment of existing such buildings. The perceived barriers are identified in an in-depth study with
structured interviews based on questionnaires among leading designers and decision makers. The interviews
have focused on general knowledge, viewpoints, experience and perceived problems with natural ventilation
in office type buildings and on the decisions actually taken in specific building projects.

Mechanical ventilation systems are often installed in office buildings where good natural ventilation
would have been sufficient to obtain comfortable indoor climate and good air quality. It is important to
identify the barriers seen by designers and decision makers which restrict the implementation of natural
ventilation systems and lead to the decision to install mechanical ventilation plants in office buildings where
it is not strictly necessary. Knowing the barriers is the first step in providing solutions to overcome them. To
our knowledge it is the first time a study of this type has been performed in Sweden.

The identification of perceived barriers to natural ventilation design of office buildings is the first phase
(work package) of the NatVent project being carried out under the JOULE programme. The two other
work packages in the NatVent project are:

- Performance of naturally ventilated buildings.
  The aim is to evaluate the performance of twenty existing buildings designed specifically for natural

ventilation.

- 'Smart' technology systems and components.
  The aim is to develop systems, components and solutions to the barriers and shortcomings identified in

the first two work packages. This work package includes:
- Air supply components suitable for high pollution and noise loads
- Constant (natural) air flow inlets
- Advanced natural ventilation systems with heat recovery
- 'Smart' components and 'intelligent' controls for night cooling
- Integration of ‘smart’ systems for year-round performance

The NatVent project is performed by nine organisations in seven central and north European
countries. The project is headed by Building Research Establishment, BRE (UK). The other partners are:

Centre Scientifique et Technique de la Construction, CSTC (B)
Danish Building Research Institute, SBI (DK)
TNO Bouw (NL)
AB Jacobson & Widmark, J&W (S)
Technical University, Delft (NL)
Willan Building Group (UK)
Norwegian Building Research Institute, NBI (N)
Sulzer Infra Laboratory (CH)

This report is an output from the NatVent project which is part funded by the European Commission
DIXIE within the JOULE programme 1994-1998 and under contract: JOR3-CT95-0022. The Swedish work
in the project is also part funded by the Swedish Council for Building Research.

This report describes the results of the Swedish interviews. Similar reports giving the results of the
interviews in the other countries are also produced.
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In addition the main results of the interviews will be published in a common final international report.
The final report will summarise the results from the interviews in each country and compare them to identify
common problems with the implementation of natural ventilation systems and to gain experience from
countries that have solved some of the problems. The final report will also give recommendations on how to
overcome the identified barriers.

The NatVent project team would like to thank all the interviewees: designers and decision makers for
the knowledge and experience they have brought to the project and for the time they have spend.
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Method

The perceived barriers to natural ventilation design of office buildings are identified in an in-depth study
with structured interviews among leading designers and decision makers: architects, consultant engineers,
contractors, developers, owners and the governmental decision maker responsible for regulations and
standards.

Interviews with ordinary users of office buildings are not included in this study, because they are not the
ones making the decisions in the design phase. The users perception of the indoor climate is part of Work
Package 2: ‘Performance of naturally ventilated buildings’, where physical parameters e.g. ventilation rates,
room temperatures and indoor air quality are also measured and compared with the users responses.

The interviews consist of two parts:

- General view on natural ventilation in office buildings.
  This part focus on general knowledge, viewpoints, experience and perceived problems with natural

ventilation systems in office type buildings.

- Specific building project.
  This part focus on the decisions actually made during the design or refurbishment of an office type

building.

Both parts of the interview were in general performed with all interviewees. The only general exception
is the interview with the governmental decision maker, where only the general view on natural ventilation in
office buildings is relevant.

The interviews were performed among:

5 Architects
3 Consultant engineers
2 Contractors
2 Owners
1 Governmental decision maker (responsible for regulations and standards)

The number of designers and decision makers interviewed are limited due to limited financial resources
in the project. The persons interviewed are therefore selected with the intention to also identify the variety
in opinions and viewpoints on natural ventilation in office buildings.

Two additional interviews, not included in the results, were made. Due to a misunderstanding two
persons working with developing of ventilation systems were interviewed instead of developers.

The interviews were based on questionnaires. There were two questionnaires to be filled in during an
interview. The first questionnaire covers: General view on natural ventilation in office buildings and the
second questionnaire covers: Specific building project.

The questionnaires are designed to facilitate the performance of statistics on the viewpoint of the
interviewee. The questionnaires are not too tight and there are ample space for additional comments,
remarks and viewpoints not included in the questions.

The questionnaires were completed by the interviewee and the interviewer together and the interviewer
also if necessary guided the interviewee in understanding the questions. If a question couldn’t be answered
by the interviewee or is irrelevant to the interviewee it was indicated in the questionnaire.
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Questionnaire on general view

The questionnaire concerns general view on natural ventilation in office buildings. The questionnaire
comprises 14 subjects:

1. Interviewee
Identification of the interviewee

2. Organisation
Description of the organisation: type, disciplines, number of employees and building types designed/owned.

3. Knowledge
Knowledge on mechanical ventilation, heat recovery, mechanical cooling, ordinary natural ventilation and
special design natural ventilation in offices including special ventilation windows, advanced vents, internal
ventilation openings, roof openings etc. The questions were answered by indicating the knowledge on a
specific 5 point scale ranking from ‘None’ to ‘Thorough’.

4. Experience
Ventilation experience in the organisation focusing on the extension of new and refurbished office buildings
designed or owned by the interviewees’ organisation. Also questions to identify the percentage of buildings
with: mechanical ventilation, ordinary natural ventilation and special design natural ventilation in the
offices.

5. Project fee
Type of project fee received by architects and consultant engineers for the design of office buildings.
Questions were asked to identify the percentage of projects with fee paid as: fixed fee, percentage of
construction cost, per hour rate or other type of payment for design.

6. Natural ventilation in cellular offices 8. Natural ventilation in open plan offices
7. Mechanical ventilation in cellular offices 9. Mechanical ventilation in open plan offices
General views on perceived advantages or problems with either natural or mechanical ventilation in cellular
and open plan offices. The questions asked under subjects 6, 7, 8 and 9 are identical and only the ventilation
system and the office type differs. The questions concern: design, availability of products, performance in
practice, controllability and costs and were answered by checking the same 5 points scale as used in
subject 3.

10. Your source of natural ventilation knowledge
Possible sources are: standards, guidelines, building studies, experience, own design and other.

11. Expected future use of natural ventilation in office buildings
Expected future use of natural ventilation in office buildings designed or owned by the organisation. The
question were answered by checking a specific 5 points scale ranking from ‘Decreasing’ over ‘Unchanged’
to ‘Increasing’. The interviewees were also asked why they have this expectation.

12. Requirements restricting the use of natural ventilation in offices
Perceived restriction in the use of natural ventilation in offices from requirements in building codes, norms,
standards, working condition codes etc. The question were answered by checking a 5 points scale ranking
from ‘None’ to ‘Comprehensive’ and by indicating which code, norm or standard that includes the
restrictions.

13. Desirable new design tools for natural ventilation
Possible new sources and design tools could be source books, guide lines, examples, simple or advanced
computer programmes etc.

14. Desirable new components for natural ventilation
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Possible new components could be air inlets, control systems etc.

Questionnaire on specific building project

The questionnaire concerns one specific building project. The building could be either newly constructed or
newly refurbished and could be with either natural or mechanical ventilation. The building was selected by
the interviewee to be typical. The questionnaire comprises five subjects:

1. Interviewee
Identification of the interviewee

2. Building
Identification of the building and indication of key figures including building name, address, building type,
year of construction, year of refurbishment (if any), site (urban, sub-urban, industrial or rural), m2-floor area,
number of storeys, building depth from facade to facade and storey height.

3. The design
Description of the actual design of the ventilation system and the building design parameters with influence
on the ventilation demand and the ventilation system design. The design were described by checking a row
of boxes for each room type in the building: offices, meeting rooms, canteen, corridors, stairways, entrance
hall, atria, lavatories and others. The design specification includes:

Ventilation system: Mechanical ventilation, mechanical exhaust, natural ventilation, heat
recovery, night time ventilation

Mechanical cooling: In ventilation system, cooled ceilings
External openings: Ordinary windows, special ventilation windows, ordinary vents,

advanced vents, stack ducts, ventilation chimneys, roof openings,
ducted air supply

Internal horizontal flow openings: Doors, ventilation openings, open connection
Internal vertical flow openings: Ventilation openings, open connection
Solar shading: Internal, between panes, external, protective glazing
Ceilings: High ceiling, false ceiling, exposed heavy structure
Floor and walls: Exposed heavy floor, internal walls, external walls

4. Background for the design
Indication of critical parameters in the ventilation system design and in the relevant parts of the building
design. The critical parameters were prioritised for each of the room types on a 5 point specific scale
ranking from ‘1. low’ to ‘5. high’. The critical parameters includes:

Winter conditions: Room temperatures, indoor air quality, draught
Summer conditions: Room temperatures, solar loads, internal heat, draught
Controllability: Individual control
Noise: Internal noise, external noise
Pollution and odours: Internal air and external air pollution or odours
Safety: Fire regulations, security
Costs: Construction, operating and maintenance costs

5. Biggest influence on chosen design
Indication of biggest influence on the chosen design. The influence could be from: architect, consultant
engineer, contractor, owner, developer, investor, user, the actual building site, requirements in codes, norms,
standards or from other. The influence were prioritised on the same 5 point specific scale as used in
subject 4 above.
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Results

The main results of the interviews are described in this chapter.

The interviewee

The five architects interviewed are chosen to represent the Swedish architects as a group and represent both
architects with an interest of natural ventilation and some of the leading architect offices. They have
between 4 and 120 employees. Their annually designed office area varies from year to year. Most of them
also design other types of buildings e. g. schools, institutions, housing and production buildings.

The three consultant engineers interviewed represent some of the Swedish typical consultant engineer
offices. They have between 9 and 200 employees. They annually design 25-70,000 m2 floor area in new
office buildings and 5-35,000 m2 in refurbishment of office buildings. All of them also designs other types
of buildings, plants and constructions.

Of the two contractors interviewed one represents a building contractor and the other a building services
contractor. They have between 100 and 2000 employed. One of them annually constructs a floor area of
100,000 m2 in new office buildings and 400,000 m2 in refurbishment of office buildings. The other were not
able to specify the annual constructed floor area.

One of the owners interviewed is the in-house property manager of a Swedish town. The property
manager have about 45 employees. The other owner interviewed is a small architect office. The building
owned is approximately 400 m2.

The governmental decision maker were from the Swedish Board of Housing, Building and Planning. He
is responsible for formulating the indoor climate and ventilation requirements in the Swedish Building
Regulations.

General view

The results in the figures in this section of the report are the average for each group of profession
interviewed. If none of the interviewees in a profession group has answered a question, the result is omitted
for that profession group and question. All is the average of all groups except the governmental decision
maker, with the profession groups weighted equal.

Knowledge on ventilation
Figure 1 shows the interviewees’ perception of own knowledge on the five topics: mechanical ventilation,
heat recovery, mechanical cooling, ordinary natural ventilation and special designed natural ventilation. A
specific 5 point scale ranking from 1: None to 5: Thorough is used to indicate the level of knowledge.

The interviewees have indicated their level of knowledge on the five topics based on the knowledge
necessary to perform their normal task in the design or decision process and relative to their profession. It is
therefore not possible to compare the absolute level of knowledge between the professions based on the
results. The results can merely be used to compare the relative knowledge on the five subjects group by
group.

Nearly all the interviewees have a perceived high or very high knowledge on mechanical ventilation and
heat recovery in offices. Exception is one of the architects who indicate he only have only normal
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knowledge in the matter. For natural ventilation the answers vary more and the knowledge is in general
lower.

Especially among the consultant engineers and the owners there are a lower knowledge on ordinary
natural ventilation compared to their knowledge on mechanical ventilation.
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Figure 1. The interviewees’ perception of own knowledge. The scale ranks from 1: None to 5: Thorough.
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Figure 2. The interviewees’ relative experience with mechanical and natural ventilation in new offices. The scale is the
per cent of mechanically or naturally ventilated new offices designed or owned.
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Figure 3. The interviewees’ relative experience with mechanical and natural ventilation in refurbished offices. The
scale is the per cent of mechanical or natural ventilated refurbished offices designed or owned.

Experience
The interviewees’ relative experience with mechanical ventilation, ordinary natural ventilation and special
designed natural ventilation in new offices is shown in figure 2. Figure 3 shows the interviewees’ relative
experience with mechanical and natural ventilation in refurbished offices. The relative experience is the per
cent of mechanically or naturally ventilated offices designed, constructed or owned, measured by the floor
area or alternatively by the number of office buildings.

The experience on mechanical ventilation in offices is very high. The consultant engineers and the
contractors have only worked with mechanical ventilation in office buildings, as for the architects and the
owners there are experience of natural ventilation, but the actual number of buildings of each type designed
or owned by the interviewees varies significantly.

The experience with ordinary and special designed natural ventilation in offices often originates from
smaller office parts in naturally ventilated schools.

The interviewees’ experience with special designed natural ventilated offices is very limited. Only one of
the owners have an office building with specially designed natural ventilation.

Project fee
The type of fee received by the interviewed architects and consultant engineers for the design of office
buildings is shown in figure 4. The possible fee types are: Fixed fee, percentage of construction costs and
per hour rate.
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Figure 4. Type of fee received by the interviewed architects and consultant engineers for the design of office buildings.
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One of the consulting engineers points out that the case of fees based on the construction cost is rare in
Sweden. The quota between fixed fee and per hour rate given in Figure 4 should be typical for Sweden. As
for the per hour rate a financial limit for the project is often set, thus in a way combining the per hour rate
and the fixed fee.

Design
The interviewees’ perception of the design of natural and mechanical ventilation in cellular and open plan
offices regard ease of design, availability of design guidelines and advises, availability of products,
flexibility to building use and user satisfaction are shown in figure 5. A specific 5 point scale ranking from
1: Poor to 5: Excellent is used to indicate the interviewees’ perception of the design.
In general there are no significant difference between the interviewees’ perception of the ease of design in
the four cases:
- Natural ventilation in cellular offices
- Natural ventilation in open plan offices
- Mechanical ventilation in cellular offices
- Mechanical ventilation in open plan offices.

Most of the interviewees have no experience of own design of naturally ventilated offices, but experience
of own design from naturally ventilated dwellings, schools etc.

Several of the interviewees emphasised that the ease of design also depends on the complexity of the
system and the demands for IAQ, room temperatures etc. Maybe because of this there are large individual
variations in the viewpoints.

One of the architects points out that mechanical ventilation is the standard approach and as everybody
involved in the process have more experience from mechanical systems those systems are easier to design.
The governmental decision maker believes that a open plan office with natural ventilation is impossible to
design.
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Figure 5. The interviewees’ perception of the design of natural and mechanical ventilation in cellular and open plan
offices. The scale ranks from 1: Poor to 5: Excellent.

Nearly all interviewees found that the availability of design guidelines and advises and the availability of
products are better on mechanical ventilation systems compared to natural ventilation systems. For natural
ventilation there is no significant difference between cellular and open plan offices. Another architect
believed that there are people with good knowledge, but a lack of written knowledge. About design
guidelines and advises on natural ventilation see also ’Source to natural ventilation knowledge’ on page 14.

All groups of interviewees except for the architects believe there are more products available for
mechanical ventilation than for natural. Two of the architects call attention to the lack of aesthetic products
for mechanical ventilation.

The interviewees’ perception of the flexibility to building use differs in the four cases. Nearly all the
interviewees expect mechanical ventilation to be more flexible than natural ventilation.
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The interviewees’ beliefs of the users satisfaction of the ventilation system differ from poor to excellent
for all four cases. In general the architects expect the users to be more satisfied with a natural ventilation
system than a mechanical system. The difference between cellular and open plan solutions is low, as for the
expectations of the ventilation system. Many interviewees believe the individual control is the key issue.

One of the consulting engineers and the governmental decision maker point out that the possibility for
the users to influence the design is the key issue.

One of the owners makes the remark that if the mechanical system works well the users will be satisfied.

Performance in practice
The interviewees’ perception of the performance in practice of natural and mechanical ventilation in cellular
and open plan offices regarding cooling effectiveness, draught minimisation, ability to remove odours and
pollutants, ability to prevent ingress of odours and pollutants, insulation against external noise, generation or
transmission of internal noise are shown in figure 6. A specific 5 point scale ranking from 1: Poor to 5:
Excellent is used to indicate the interviewees’ perception of the performance in practice.

In general the interviewees expect a better performance in practice of mechanical ventilation systems
than of natural ventilation systems regarding cooling effectiveness, draught minimisation, ability to remove
odours and pollutants, ability to prevent ingress of odours and pollutants and insulation against external
noise. Regarding generation or transmission of internal noise they expect better performance in practice of
the natural ventilation system.

Several of the interviewees emphasised on that any performance could be reached with a mechanical
ventilation system if only the adequate money was invested.

Three of the architects especially mention the good effects an underground air supply duct have on the
cooling effectiveness and the ability to prevent ingress of odours and pollutants. One of them also emphasise
on the possibility to use ducted air supply, rather than vents in the façade to insulate from external noise.

One of the architects believes that the performance varies for different systems and when it comes to
natural ventilation only an advanced system can meet the performance requirements.

One of the contractors points out the danger in natural ventilation in leaky buildings as when the building
gets pressurised moisture in the indoor air can be transported into the construction.

The governmental decision maker believes it is difficult to meet all the performance criterias listed with
natural ventilation.
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Figure 6. The interviewees’ perception of the performance in practice of natural and mechanical ventilation in cellular
and open plan offices. The scale ranks from 1: Poor to 5: Excellent.

One of the consulting engineers and the governmental decision maker states that natural ventilation is no
good in terms of air flow rates in open plan offices.
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Controllability
The interviewees’ perception of the controllability of natural and mechanical ventilation in cellular and open
plan offices regard central controllability, local controllability (per office) and individual controllability (per
person) is shown in figure 7. A specific 5 point scale ranking from 1: Poor to 5: Excellent is used to indicate
the interviewees’ perception of the controllability.

In general the interviewees expect a high central controllability of mechanical ventilation systems and a
low central controllability of natural ventilation systems especially in cellular offices, but there are
differences between the different professions. The architects expect only some better central controllability
with a mechanical system, while the consulting engineers strongly emphasise the benefits of central
controllability with a mechanical system.

The expected local controllability of naturally ventilated offices is also lower than for mechanical
ventilated offices.

The expected individual controllability for the four cases, also differs for the different professions. The
architects in general expect a higher individual controllability for the naturally ventilated cellular offices
than for the mechanically ventilated.

The expected individual controllability of the ventilation in cellular offices is higher than the expected
individual controllability of the ventilation in open plan offices. Several of the interviewees point out that
this is due to the layout of the office rather than due to the ventilation system.
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Figure 7. The interviewees’ perception of the controllability of natural and mechanical ventilation in cellular and open
plan offices. The scale ranks from 1: Poor to 5: Excellent.
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Figure 8. The interviewees’ perception of the costs for natural and mechanical ventilation in cellular and open plan
offices. The scale ranks from 1: Inexpensive to 5: Expensive.

Costs
The interviewees’ perception of the costs for natural and mechanical ventilation in cellular and open plan
offices regard installation costs, running costs and maintenance costs is shown in figure 8. A specific 5 point
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scale ranking from 1: Inexpensive to 5: Expensive is used to indicate the interviewees’ perception of the
costs.

With a few exceptions all interviewees expect both higher installation costs, higher running costs and
higher maintenance costs for mechanical ventilation in offices than for natural ventilation in offices. One of
the consulting engineers and one of the contractors remarked that the installation costs for ventilation
components would be less but instead additional costs for e.g. larger building volume will arise. One of the
owners also remarked that demands on the building materials are higher, to keep emissions low, for natural
ventilation. One of the contractors emphasised that a cheap natural ventilation system would give inferior
IAQ.

One of the contractors stated the cost to install a balanced ventilation system with heat recovery would be
about 25 - 30 % of the total construction cost. The other contractor estimated the cost for the same system to
about 55 XEU/m2.

All interviewees did not agree with that a natural ventilation system would have less running costs than a
mechanical ventilation system. Two of the consulting engineers and one of the contractors emphasised on
the larger energy consumption due to uncontrolled air flow rates and the lack of heat recovery.

As for the maintenance costs all, with few exceptions, agree to a higher maintenance cost for a
mechanical ventilation system. The governmental decision maker emphasise that the maintenance costs for
mechanical ventilation system ought to be higher than it tends to be today, in order to get a well working
system.

Source to natural ventilation knowledge
The interviewees’ sources to natural ventilation knowledge regarding standards, guidelines, building studies,
experience, own design and others are shown in figure 9. The scale is the per cent of interviewees using a
source type. 

The general opinion among the interviewees is that there is a huge lack of good sources to natural
ventilation knowledge. The mentioned sources are very sporadic and nearly no specific source was
mentioned by more than one or two of the interviewees. The mentioned sources to natural ventilation
knowledge are:

- Periodicals
- Studies and Evaluations of old and new Swedish and Danish buildings
- Guide lines from the Swedish Board of Housing, Building and Planning
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Figure 9. The interviewees’ source to natural ventilation knowledge. The scale is the per cent of interviewees using a
source type.
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Expected future use of natural ventilation
The interviewees’ expectations on the future use of natural ventilation in offices are shown in figure 10. The
expectation is indicated on a specific 5 points scale ranking from 1: Significant decreasing over 3:
Unchanged to 5: Significant increasing.

The architects in general have the highest expectations of an increase in the use of natural ventilation in
offices. The three consultant engineers have expectations of unchanged or significant increasing use of
natural ventilation in offices. The contractors expect unchanged or significantly decreasing use of natural
ventilation in offices. The owners strongly disagree where as in the group one expects a significant increase
and the other a significant decrease of the use of natural ventilation in office buildings.

Typical reasons mentioned by the interviewees for expecting increasing use of natural ventilation in
offices are:
- Better perceived user control
- Lower costs
- Less energy consumption
- Better perceived indoor climate
- The trends: green buildings, low-tech buildings and low-cost buildings
- Architects prefer natural ventilation
- Increase knowledge and experience of natural ventilation in the future
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Figure 10. The interviewees’ expectations on the future use of natural ventilation in offices.
The scale used ranks from 1: Significant decreasing over 3: Unchanged to 5: Significant increasing.

Typical reasons for expecting unchanged use of natural ventilation in offices are:
- Inadequate IAQ
- The trend for natural ventilation will fade
- Advanced natural ventilation systems are expensive

Typical reasons for expecting decreasing use of natural ventilation in offices are:

- Difficult to get adequate air flow rates, especially at summer time
- Increasing heat loads need cooling
- Pollution from e.g. Xerox-machines needs mechanical extraction
- Lack of controllability for the user

Restricting requirements in codes
The interviewees’ perception of requirements in building regulations, codes, norms and standards restricting
the use of natural ventilation in offices is shown in figure 11.

A concentrate of Swedish regulations, codes, norms and standards related to natural ventilation or simple
fan assisted ventilation systems in offices is given in annex II: ‘Requirements in codes related to natural
ventilation’.

Restrictions to the use of natural ventilation in offices mentioned by the interviewees:
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- Requirements of a maximum CO2- content in the air.
- Requirements of heat recovery.
- Requirements of a constant indoor climate throughout the year.
- Requirements of minimum air flow rates.
- Requirements of draught minimisation.
- The Working Condition code has performance requirements which are hard to achieve with natural

ventilation.
- The codes are written for mechanical ventilation, requirements are hard to meet, or measure, with natural

ventilation.
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Figure 11. The interviewees’ perception of requirements in building regulations, codes, norms and standards
restricting the use of natural ventilation in offices. The scale ranks from 1: None to 5: Comprehensive.

Desirable new design tools
The desired new design tools for natural ventilation mentioned by the interviewees depend to some extent
on their proficiency.

In general the interviewed architects desire:

- Well documented good examples of naturally ventilated office buildings.
- Simple computer program to use at an early stage.
- Research in integrated systems with natural ventilation in combination with a minimum of exhaust fans.

The interviewed consultant engineers desire:

- Increased knowledge of air movements.
- Guidelines.
- Examples of offices buildings with natural ventilation.
- Easy to use computer programmes.
- Advanced computer programmes.

Of the interviewed contractors only one defined desirable new tools, in form of nomograms giving duct
areas given the outdoor-indoor temperature, building height etc.

The interviewed owners desire all the gives suggestions in the interview sheet, i.e. source books, guide
lines, examples, simple/advanced computer programmes.

The governmental decision maker desire trustworthy computer programs and detailed descriptions of the
system as to concerns, obstacles etc. - to get an awareness of what the system is capable of.

Desirable new components
The desired new components for natural ventilation mentioned by the interviewees depend on the
interviewees’ proficiency.

In general the interviewed architects desire:
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- Devices with better design (aesthetic).
- More manufactures, which would give cheaper products and encourage development.
- Components for heat recovery.
- Inlets with better visual design, air flow and draught performance.
- Robust and simple devices.
- Sound proof transfer air devices.

In general the interviewed consultant engineers desire:

- Components with low pressure drops.
- Fans controlled by outdoor air temperature.
- Control systems for natural ventilation.
- Air supply devices controlled by the indoor air quality.
- Air supply devices insensitive to wind velocity and direction.

In general the interviewed contractors desire:

- Components operating automatically with the outdoor air temperature.
- Cooling possibilities
- Heat recovery devices.
- Air inlets which can supply more air without draught.

The interviewed owners desired control system for natural ventilation as well as components with very
low pressure drops.

The governmental decision maker desire air supply devices with low pressure drops and which close with
low temperature and strong wind.

Specific building project

As naturally ventilated offices are very rare in Sweden, most of the interviewees had not worked with a
naturally ventilated office, but had experience of schools and dwellings with natural ventilation and of fan
assisted systems. 12 of the 15 interviewees also filled in the questionnaire on a specific building project. The
exceptions are one of the consulting engineers and the governmental decision maker.

The results in the figures in this section of the report are the average of all the buildings included in the
interviews.

The buildings
All the buildings are not office buildings and all of them are not naturally ventilated. Three of the projects
are naturally ventilated office buildings, three of the projects are naturally ventilated schools, four of the
projects are mechanically ventilated offices and two are imaginary projects of the interviewees ideal office
building in terms of ventilation. Of the projects six are refurbishing projects and four are new buildings.

The buildings are build in sub-urban area, in urban area, in industrial area or on the harbour front. The
buildings have from 1 to 5 storeys and a floor area between 350 and 30,000 m2. A typical area of the
buildings is 3,000 m2.

Design
Half of the buildings have mechanical ventilation of the offices and the other half have natural ventilation.
In some of the buildings mechanical and natural ventilation are used in different parts of the building. Heat
recovery is included in all the mechanical ventilation plants. A few of the buildings use night cooling.
Regarding typical ventilation systems in office buildings in Sweden refer to annex I.
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Most of the natural ventilated offices have an ordinary system with ordinary windows and ordinary vents
in the window. A few of the buildings have passive stacks, ducted air supply or vents operated by the
outdoor air temperature. 

Most of the offices have external solar shading. The rest of the them have either internal solar shading,
solar shading between the two panes of the windows or protective glazing.

Most of the offices have high ceiling and approximately half have false ceilings and the other half have
ceilings with a heavy structure exposed by the room air. Only one of the offices have exposed heavy floor
but most have exposed heavy internal walls and exposed heavy inner leaf of the external wall.

Critical parameters
The interviewees’ perception of the critical parameters for the design of the ventilation system in the offices
is shown in figure 12. Each interviewee were allowed to point out maximum 5 critical parameters and was
asked to prioritise them from 1: Low to 5: High.

The most important critical parameter is the indoor air quality. For both the mechanical and the natural
ventilation system the IAQ is rated 5 for more than half of the projects. The second and third most important
criteria, room temperature and construction costs, were also the same for the two different systems.
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Figure 12. Critical parameters in the design of the buildings.

Influence
The interviewees’ perception of the persons or conditions having the biggest influence on the chosen design
is shown in figure 13. Again each interviewee was allowed to point out a maximum of 5 critical parameters
and was asked to prioritise them from 1: Low to 5: High.

The architects, the consultant engineers and the owners are the ones with high influence on the chosen
design. The consultant engineer is indicated as the person with the highest influence by nearly half of the
interviewees. The architect and the owner are also indicated as the persons with the highest influence by
some of the interviewees. Also the investor and the users have been indicated as the person with the highest
influence in one project each.
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Summary and conclusions

The objective of the study is to identify barriers restricting the implementation of natural or simple fan
assisted ventilation systems in the design of new office type buildings and in the refurbishment of existing
such buildings. The perceived barriers are identified in an in-depth study with structured interviews based
on questionnaires among leading designers and decision makers. The interviews have focused on general
knowledge, viewpoints, experience and perceived problems with natural ventilation in office type buildings
and on the decisions actually taken in specific building projects. The interviews were performed among: 5
architects, 3 consultant engineers, 2 contractors, 2 owners and a governmental decision maker. As was the
case with the general view two additional interviews, not included in the results, were made. Due to a
misunderstanding two persons working with developing of ventilation systems were interviewed instead of
developers.

Conclusions

The interviews identify a great knowledge of mechanical ventilation. All categories of interviewees have
high or very high knowledge on mechanical ventilation. As for ordinary natural ventilation and special
design natural ventilation the interviews indicate a lower and more differentiated knowledge.  The
experience of natural ventilation in office buildings is very limited. The architects and the owners are the
only to have any experience at all of naturally ventilated office buildings. In addition there is a lack of
sources to natural ventilation knowledge, like nomograms, guidelines and building studies. There is a desire
for new design tools on natural ventilation including easy to use, simple and advanced computer programs
and for research in the area. The governmental decision maker would like to see detailed descriptions of the
ventilation system as to dangers, obstacles etc. Desired products are a wider range of devices and
manufacturers to make products more established on the market. As for technical improvements components
with low pressure drops and components automatically operated by indoor or outdoor temperature or indoor
air quality are desired. Possibilities to heat recovery is top priority.

In the interviewees’ perception mechanical ventilation have several advantages compared to natural
ventilation regarding cooling effectiveness, draught minimisation, ability to remove odours and pollutants,
ability to prevent ingress of odours and pollutants, insulation against external noise and central
controllability. Regarding generation or transmission of internal noise they expect better performance in
practice of the natural ventilation system. Several of the interviewees emphasised on that any performance
could be reached with a mechanical ventilation system if only the adequate money was invested. The
expectations on the user satisfaction are higher for a mechanical system than for a natural ventilation
system. The perception of the performance of the natural ventilation system differs for the different
professions.

All interviewees expect essentially higher installation, higher running and higher maintenance costs for
mechanical ventilation than for natural ventilation in offices. Secondary installation costs for a naturally
ventilated office e.g. costs for larger volumes, low emission materials etc. are expected. In the same way
there are additional costs i.e. energy costs for the running.

Indoor air quality is the most important design parameter, but also room temperatures at summer, internal
noise, security and construction costs are often critical design parameters. The architects, consultant
engineers, owners and the users have the biggest influence on the design of a building.

Restrictions to the use of natural ventilation in office buildings from building regulations, codes, norms
and standards are perceived differently by the interviewees depending on their profession. Perceived
restrictions are found to be requirements of a maximum CO2-content in the air, of heat recovery, of a
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constant indoor climate throughout the year, of minimum air flow rates and of draught minimisation. Some
of the interviewees emphasised that the codes etc. were all written for mechanical ventilation system,
causing problems to transfer to systems with natural ventilation.

On average the interviewees expect an unchanged future or a slight increase in the use of natural
ventilation in office buildings in Sweden. There are large individual differences in the expected future use
between the different proficiency. In general the architects have the highest expectation of increasing use of
natural ventilation. The main reasons for expecting increasing use of natural ventilation are better perceived
user control,  lower costs, better perceived indoor climate, green building trend, an increased knowledge and
experience of natural ventilation and that the architects prefer natural ventilation. The main reasons for
expecting decreasing use of natural ventilation are increased heat loads, the difficulty to get adequate air
flow rates, pollution from e.g. Xerox-machines and the lack of controllability for the user.

Recommendations

Today, almost no new office buildings in Sweden are designed for natural ventilation. This condition is
mainly based on the fact that natural ventilation has been more or less forbidden by the Swedish Building
Code until 1994. The new Building Code 1994 is a pure performance code, and so the choice of ventilation
system is now open. Now, the only prerequisite is that the ventilation system performs in an acceptable way,
stated in the Building Code. This means that there are not any longer any legal barriers for natural
ventilation in office buildings.

In order to promote a wider uptake of natural ventilation in office buildings, a number of measures have
to be undertaken.

First of all, as there is a lack of new office buildings with natural ventilation in Sweden. A number of
good examples must be built showing the possibilities and limitations of natural ventilation in office type of
buildings. It is of great importance that these good examples are well documented in form of ventilation
system, building geometry and materials as well as measurements of temperatures, air flow rates, IAQ
energy consumption etc. during long time periods during the different seasons.

Simple design tools, mainly for architects, have to be developed and implemented in order to make the
architects’ assessments of the possibilities and draw-backs of natural ventilation more realistic. Today, many
architects are very enthusiastic for natural ventilation solutions, but in most cases the enthusiasm is not
based on realistic and knowledge-based assumptions.

More elaborate design tools, for engineers and consultants, are needed for the detailed design of natural
ventilation solutions. Such tools must be able to predict, more in detail, the performance of the natural
ventilation system (mainly in terms of indoor air quality and thermal comfort) both for specific climatic
conditions and for the year-round performance.

The house owners and housing developers must be informed about what realistically can be achieved by
using natural ventilation and they also need to be aware of the possible performance limitations, in order to
make it possible for them to estimate the expected level of acceptance among the users of the building. Also
reliable information on cost levels (both initial and life-cycle costs) for different system solutions must be
produced, so that the clients can make the correct decisions. The examples of naturally ventilated offices
mentioned, are an important part of this information.

Finally, new and improved components for natural ventilation systems must be developed, so that
ventilation performance can be optimised for every single building. Examples of components to be further
developed include devices for outdoor air supply, devices for limiting the spread of smoke in case of fire,
automatic control devices for demand controlled systems, heat recovery units etc.
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Annex I: Typical ventilation systems in office
buildings

The objective of this annex is to give foreigners some background knowledge on typical ventilation systems
in Swedish office buildings and on the Swedish tradition on office ventilation. The description is based on
the authors immediate knowledge and must be considered as such and not as a scientific or statistical work.

Almost no newly constructed office buildings are naturally ventilated in Sweden today. An estimate
would be that around 80 % of new office buildings have mechanical supply and exhaust ventilation (S+E),
15 % exhaust (E) only and 5 % (or even less) natural (N) ventilation. For the total stock of offices, (both
new and old) the proportion might be S+E 60 %, E 20 % and N 20 %. Once again, these figures represent
very rough estimates only; no reliable statistical information is really available.

Natural ventilation
In earlier days, simple user controlled passive stack systems have been used extensively in Sweden, both for
dwellings and for offices. In the beginning of this century, there were no real building code requirements
concerning ventilation and heating. Typically heating and ventilation were provided for by tile stoves.
Outdoor air was supposed to enter through leaky single pane windows. WC was usually located in
connection to the staircase and had a separate passive stack for ventilation.  In theaters, schools etc. supply
air ducts of masonry were sometimes installed. The supply air was heated by e.g. a wood furnace i.e. a warm
air heating system.

Natural ventilation has grown popular during the last decade. There is a growing interest, especially
among architects. Thus, ventilation by means of primarily natural forces has been applied, not least to a
number of new schools. In most cases there have also been assisting (axial) fans installed for weather
situations with lack of driving forces. The systems are considered to be rather inexpensive to build and
considered as requiring little maintenance.  They are supposed to be easy to understand for the occupants.

Until 1992, when new performance-oriented building regulations were introduced in Sweden, it was,
since the seventies, not literally but in practice not allowed to use natural ventilation except for single-family
houses. This means that there has been no technical development taking place regarding the use of natural
ventilation until the last few years. However introduction of natural ventilation for office buildings is a
procedure with a lot of barriers.

Mechanical ventilation
New and refurbished mechanically ventilated office buildings are nearly always equipped with heat recovery
provisions. Occasionally return air to the offices is used. The typical specific flow rate in the offices is in the
order of 7-12 l/s per person. Room heating is normally supplied separately by radiators with thermostatic
valves under the windows. Active mechanical cooling of the supply air is sometimes used as well as cooled
ceilings.

In recent years mechanical ventilation systems with VAV (Variable Air Volume) and individual room
control of the supply air flow according to excess room temperature have become more common.

In older mechanical ventilated office buildings build in the 60's and in the 70's before the first energy
crisis the ventilation plants are normally constructed without heat recovery and often with high external air
exchange rates. The energy consumption in these systems is very high and many of them have therefore
been improved or replaced by more energy efficient mechanical ventilation systems.
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Annex II: Requirements in codes related to
natural ventilation
This annex gives an overview of requirements in Swedish building regulations, occupational health
regulations, standards, codes etc. related to natural ventilation systems or simple fan assisted ventilation
systems in office buildings. The objective is to identify requirements possible restricting the implementation
of natural ventilation systems or simple fan assisted ventilation systems in office building. Requirements
related to mechanical ventilation in office building are included in the overview if they can also be used on
natural ventilation systems or simple fan assisted ventilation systems. From a legal point of view all
ventilation systems including a fan e.g. also simple fan assisted ventilation systems would possibly be
considered to be mechanical ventilation systems and must fulfil the requirements to mechanical ventilation
systems.

Relevant documents

BBR 94: Building Regulations 94. Mandatory provisions and general advisory notes. The Swedish National
Board of Housing, Building  and Planning (Boverket). 1994 (in Swedish and in English)
Applies to the construction of all kinds of new buildings and to the alteration of buildings when relevant.
Includes both the requirements and some guidelines, called ”Notes”, on how to fulfil the requirements.

AFS 1993:5: Ventilation and Air Quality in Working Premises. National Swedish Board of Occupational
Safety and Health, 29 April 1993 (in Swedish).
The basic requirements to permanent workplaces including offices, schools etc.

SoS AR1988:2: Indoor Thermal Comfort. General Advices (Allmänna råd) series, nr 1988:2, National
Board of Health and Welfare, 1988 (in Swedish).
General, official advices on Thermal Comfort.

SFS 1991:1273 and BFS 1992:15:  Commented and quoted in ”Checking the Performance of Ventilation
Systems”. General Guidelines 1992:3E. The Swedish National Board of Housing, Building  and Planning
(Boverket). 1992 (in Swedish and in English).
The report describes current requirements concerning compulsory performance checks of ventilation
systems as well as the guidelines applied by the Board in considering applications for national authorisation
of inspectors.



23

Requirements

The text in ‘italic between quotation marks’ are quotations from the documents.

Topic: Document: Requirements:

Ventilation
system

BBR94 Requirement: ‘The ventilation systems of buildings shall be designed in such
a way that the required quantity of outside air is supplied to the building and
so that contaminants from activities, respiration products from persons and
airborne emissions from building materials, as well as moisture, bad smell
and substances hazardous to health, are removed. The effectiveness of
ventilation shall be satisfactory.’

Guideline: ‘The requirement ... regarding ventilation of satisfactory
effectiveness is normally complied with if the air change efficiency is not less
than 40 %.’

Requirement: ‘The risk of the spread of malodorous or noxious gases or
particles from one room to another shall be limited. Intentional transfer of
air shall take place from a room with a more stringent requirement
concerning air quality to rooms with less stringent requirements.’

AFS
1993:5

Requirement:‘Workroom shall ... have such installations for air exchange
and removal of contaminants in the premise, that the air quality in the
workroom is satisfactory.  The air exchange shall be arranged so that the
propagation of contaminants will be limited.

Ventilation
rates

BBR94 Requirement: ‘Rooms shall have continual air change when they are in use
The rate of flow of outside air shall not be less than 0.35 l/s per m2 of floor
area. When rooms are not in use the air flow rate may be reduced but not to
such an extent that health risks arise or so that there is a risk of damage to
the building or its services. Such reduction may be effected steplessly, in
several stages or in the form of intermittent operation..’

AFS
1993:5

Requirement:‘ A working premise shall be supplied with outside air with a
satisfactory flow rate. Intakes for outside air shall be adequately located
considering the pollution level and temperature of outside air and the
location of the extract air openings. ‘

Indoor air
quality

BBR94 Requirement: ‘Buildings shall, with due regard to the quality of the outside
air, be designed so that air which is supplied to the building has a sufficient
degree of purity.’

Guideline: ‘Air intakes should be placed, and ventilation systems
constructed, so that the recommended values regarding the quality of outside
air, set out in General Advisory Notes 90:9, 1991, of the Swedish
Environment Protection Agency SNV, are not exceeded for the supplied air.

Requirement: ‘Buildings shall be designed so that the quality of air is
satisfactory in the occupied zone in rooms or parts of rooms where people
are present other than occasionally. The air shall not contain contaminants
which give rise to negative health effects or unpleasant smells. The
requirements regarding indoor air quality shall be determined in view of the
activity which is to be carried out in the room.

Emissions of gases and particles from elements of structure and surface
materials shall not affect indoor air to such an extent that there is a risk to
people’s health when air flow rates are in accordance with Subsection
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6:232.‘ See above under ”Ventilation rates”.

AFS
1993:5

Requirement: ‘In a working premise where contaminations primarily are
produced by persons, the carbon dioxide content in the air can be used as an
indicator for the air quality. In these premises it shall be tried to attain a
carbon dioxide content of less than 1 000 ppm.‘

Requirement: ‘Air supplied to a working premise shall contain as little of
contaminants as possible. The content of contaminants shall be considerably
lower than the hygienic limit values, if such values exist. Air should be
supplied to a working premise in a way that is adequate in the specific case
and so that annoying draught does not occur. If needed, the supply air shall
be pre-heated, filtered or treated in some other way.‘

Windows BBR94 Requirement: ‘In dwellings ... offices and comparable spaces in a building,
one of the escape routes may consist of a window provided that escape can
take place safely. In assessing the situation, consideration shall be given to
whether or not the equipment of the rescue service can be used for escape.’

Guideline: ‘Windows used for emergency escape should be openable without
a key or other implement and should have a clear vertical opening not less
than 0.5 m wide and not less than 0.6 m high. The sum of width and height
should be not less than 1.5 m.‘

Requirement: ‘Rooms where persons are present other than occasionally
shall have good access to direct daylight. For spaces which contain
workplaces, this shall apply unless it is unreasonable in view of the nature of
activity.‘

Room
temperatures
and draught

BBR94 Requirement: ‘Buildings which contain dwellings, workplaces and similar
spaces where persons are present other than occasionally shall be designed
so that a satisfactory indoor thermal environment can be achieved.’

Guideline (condensed) : ‘The requirement ... is complied with if the building
is designed so that, at the design outdoor temperature,

- calculations show that the lowest directive operative temperature will be
18°C in habitable rooms and workrooms ...

-calculations show that the differences in directive operative temperature  ...
in the occupied zone ... will not exceed 5 K

- calculations show that the surface temperature of the floor will be not less
than 16°C ... and not more than 27°C and

- calculations show that the air velocity in the occupied zone of the room will
not exceed 0.15 m/s during the heating season and 0.25 m/s at other times.‘

SoS ‘Guideline values for the determination of the thermal environment in
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AR1988:2 dwellings etc.

Simple measurement
1. Air temperature
2. Air temperature
Elaborate measurement
3. Operative
temperature
4. Operative
temperature (long term)
5. Operative
temperature
(short term)
6. Vertical air
temperature difference
1.1 m - 0.1 m
7. Radiative
temperature asymmetry
Windows
Heated ceilings
8. Average air velocity

* During summertime
26°C and 28°C.

Sanitary nuisance

below 18°C
above 28°C

below 18°C

above 24°C *

above 26°C*

-

-
-
-

Recommended value

-
-

20-24°C

-

-

not above 3°C

not above 10°C
not above 5°C
not above 0.15 m/s

Fire safety BBR94 Requirement: ‘Dwellings or premises ... where persons are present other
than occasionally shall be provided with not less than two mutually
independent escape routes. If the dwelling or premises have more than one
storey, at least one escape route shall be provided on each storey.‘

Guideline: ‘One of the escape routes from a set of premises may be in the
form of passage to an escape route through another set of premises... A
corridor inside its own fire compartment, an access balcony or similar in
direct communication with the dwelling or premises which it serves may -
with the exception of places of assembly - constitute a common portion of
otherwise seperate escape routes`

Requirement: ‘In ... offices ... one of the escape routes may consist of a
window provided that escape can take place safely. In assessing the
situation, consideration shall be given to whether or not the equipment of the
rescue service can be used for escape.´

Requirement: ‘In design with respect to the safety of escape, the conditions
in the building shall not become such that the limiting values for critical
conditions  (visibility, thermal radiation, temperature, noxious gases and the
combination of noxious gases) are exceeded during the time needed for
escape. ́(This requirement can be applicable, especially in the context of
open courtyards.)

Requirement: ‘Buildings shall be dividet into fire compartments separated by
elements which impede the spread of fire and fire gases. Each fire
compartment shall comprise a room - or associated group of rooms - in
which the activity has no immedeate connection with other activities in the
building. A fire compartment shall not ... comprise spaces on more than two
storeys unless the spaces are protected by an automatic water sprinkler
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installation or other arrangements and it is shown by special investigation
that the requirements in this chapter (The ´Safety in Case of Fire´ chapter)
are complied with.´

Requirement: ‘Dwellings or offices, stairways, ...,escape routes and large
staff rooms are examples of self contained fire compartments.´

Requirement: ‘Doors, shutters and access panels into, or inside, escape
routes shall be self closing. ... Self closing doors, shutters and access panels
may be fitted with a door stop provided that this automatically closes if fire
gases are detected near it.´

Requirement: ‘Air handling units which penetrate elements of structure
separating fire compartments shall be designed so that the capacity of the
structure to prevent the spread of fire is maintained.´

Guideline: ‘Ventilation ducts should be constructed to not less than fire
resistance class EI 15.´

Requirement: ‘Air handling installations shall be designed so that
satisfactory protection is achieved against the spread of fire gases between
the compartments.´

Guideline: ‘Satisfactory protection against the spread of fire gases may be
obtained by

- providing separate ventilation systems for each fire compartment right up
to the external air,

- providing special pressure relief devices, or

- allowing fire gases to enter the ventilation system but designing the system
so that the spread of fire gases between fire compartments is prevented or is
considerably impeded by the prevention of the spread of most of the fire
gases to other compartments.´

´When air is transferred between fire compartments, the spread of fire gases
can be prevented by placing into the transferred air duct a smoke detector
controlled fire gas damper with a leakage air flow rate not greater than 30
l/s per m2 of damper area at a design pressure of 1 000 Pa.´

Requirement: ‘If the street network or similar does not afford access for the
vehicles of the rescue service for emergency evacuation and fire fighting, a
special carriageway (rescue road) shall be provided. This shall be
signposted and provided with hardstandings which have sufficient space for
the intended vehicles.

Guideline: ‘If the emergency evacuation is to be carried out using a
turntable ladder or hydraulic lift platform, the distance between the street or
rescue road and the wall of the building should be not more than 9.0 m.

Security
(Intruder
protection)

Most
Insurance
Companies

Minimum security requirements. When (a room in) a building is not
occupied windows shall be closed and locked from the inside. Opening in
external walls may have a maximum size of 0.15 m x 0.30 m (each). Larger
openings must be protected by not readily penetrable lattice.

Noise BBR94 Requirement: ‘Institutional premises ... rooms in working premises intended
for office work ... shall be designed so that noise from the outside and from
adjoining premises is attenuated to the extent required by the activity carried
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on and does not to an annoying degree disturb those who work or are
present in the premises.‘

Guideline: ‘Recommended maximum values of sound level due to road
traffic: LA = 40 dB. Recommended minimum values of airborne sound
insulation between rooms in working premises intended for office work ...and
other spaces in the building ...but not between stairways or corridors and
office rooms: Rẃ = 44 dB. Recommended maximum values of impact sound
level (as above for sound insulation): L´n,w = 68 dB.

Energy BBR94 Requirement: ‘Buildings in which the energy requirement for heating the
ventilation air exceeds 2 MWh annually shall be provided with special
arrangements which limit energy losses if the heat energy requirement is
substantially supplied by oil, coal, gas or peat, or is wholly or partly
supplied by electricity during the period November to March inclusive. Use
of these arrangements shall have the result that the energy requirement of
the building is reduced by not less than 50 % of the energy needed for
heating the ventilation air.‘

Requirement: The above requirement needs not to be complied with ‘by
buildings where it is shown by special investigation (trade-off calculation)
that the requirement for supplied energy for space heating, domestic hot
water and heat recovery does not exceed the energy which would have been
needed if the requirements were complied with.‘

Electricity BBR94 Requirement: ‘Building services installations which require electrical
energy shall be designed so that the power requirement is limited and energy
is used efficiently.‘

Guideline: ‘The requirements of the mandatory provision are complied with
if ventilation, fixed lighting, electrical heaters and motors can be shown to
be designed for a low power and energy requirement.‘

Air tightness BBR94 Requirement: ‘The building envelope shall be so airtight that the average air
leakage at a pressure difference of +/- 50 Pa does not exceed 0.8  l/s m2 for
dwellings and 1.6 l/s m2 for other spaces.

Note: The specific leakage rate is based on the aggregate area (m2) of the
surfaces, in contact with the heated indoor air, of enclosing elements of
structure ...

Performance of
ventilation
systems

SFS
1991:1273
and
BFS
1992:15

Requirement: ‘The owner of a building shall check the performance of the
ventilation system in accordance with the regulations in this ordinance, (SFS
1991:1273 (SFS: Swedish Code of Statutes).

The checking of the performance of a ventilation system shall be carried out
by an inspector ... authorised by the National Board for Housing, Building
and planning  (national authorisation) or by the municipal committee(s)
responsible for planning and building matters in a municipality.‘

Note: A first inspection shall be performed for newly erected buildings.
Recurrent inspections shall be made with certain intervals; for office
buildings they are:

With balanced ventilation 2 years

With mechanical exhaust ventilation 6 years
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With natural ventilation 9 years.

‘At the inspection a check shall be made that

1. the performance of the ventilation system and other mechanical aspects
agree with current regulations (first inspection) or with the regulations in
force when the system was brought into use (recurrent inspections),

2. the system does not contain any contamination which can spread to the
rest of the building,

3. instruction and maintenance manuals are easily accessible to those in
charge of the system, and that

4. the system generally performs in the manner intended.‘
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