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Martin Liddament, Head of AIVC, reviews the future programme of the AIVC

Introduction

The IEA Executive Committee on Energy
Conservation in Buildings and Community Systems
has approved a further extension to the AIVC,
commencing in June 1992. This follows the
preparation by the Centre of a Strategy Plan for
ventilation research and programme of future work. It
also follows substantial growth in the use of the
Centre’s information services which has increased by
a further 33% in 1991.

The Present

Over the current three year operating period, the Air
Infiltration and Ventilation Centre has undergone
substantial development. At the start of this period it
moved to its new home at Warwick University
Science Park in the West Midlands of the United
Kingdom. Since this time, the Centre’s independent
and international stature has grown considerably,
with the AIVC now being represented on many
international committees and groups. These include
ASHRAE in the United States, the European
Commission, the organising committee for Indoor Air
93 in Finland and the Organising Committee for
Ventilation Effectiveness in Japan.

Further internationalisation has been achieved by the
introduction of visiting overseas specialists to the
AIVC. During the present operating period,
specialists, on three month visits, have come from
Canada, Germany, the Netherlands, New Zealand
and the United States.

As the Centre approaches the completion of its
current period, its work programme is also well
established with the major intended tasks proceeding
on schedule. On the technical front, the AIVC'’s
numerical database has grown. Sample copies of its
air leakage database are now being evaluated and
versions of the data are being4ised by a number of
groups. Wind Pressure data, which is vital for the
correct prediction of wind induced air change, has
been collated and analysed. Preliminary resuits
derived from this analysis have proved to be very
encouraging.

The Centre’s interaction with related annexes is also
working well and much useful data from these tasks
and other similar activities have been published in the
form of a series of related Technical Notes.

Technical Reviews covering air flow simulation, air
change efficiency, advanced ventilation systems,
measurement techniques and multizone modelling
have been published, while reviews on ventilation
strategies and combined ventilation and thermal heat

Air Infiltration Review, Vol 13, No 2, March 1992



loss modelling are in an advan
preparation.

Recent AIVC Technical Notes

On the information front, enormous growth has taken
place with substantial demand being placed on our
services. The operation of an international
information and library service has proved to be very
successful. AIRBASE, the AIVC'’s bibliographic
database is now available on floppy disk and may
readily be inserted into 'PC’ based computers.
"Recent Addition", the AIVC’s quarterly update on
information entered into AIRBASE has more than
doubled in size over the last three years, reflecting
the extensive growth in publications and literature
concerned with the impact of air change on both
energy use and indoor air quality. 1n addition, the

v's worldwide Survey of Ventilation and Related
ality Research is now stored as a separate
cnapter within AIRBASE.
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“Air Infiltration Review", the AIVC'’s quarterly journal
and newsletter has also grown in terms of both
content and distribution. "AlR" continues to publish
short technical articles which are intended to reflect
current ideas and progress. lts particular niche is in
being able to publish articles very quickly, without the
delay caused by an extensive review process. Many
researchers in all participating countries contribute
regularly to this journal. "AlR" is sent to organisations
in over 40 countries. Every effort has been made
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during the present operating period to ensure that
AIR is distributed to those who wish to receive it.

The Centre’s conferences and workshops continue to
provide a forum for the world’s experts to meet and
exchange ideas. Selected papers from these
meetings have recently been published in “Indoor
Air". There is no doubt that the results of these
conferences and the results of the Centre’s other
activities are beginning to influence the direction of
future ventilation developments in many countries.

The Future

Air change and air movement may be expected to
become the dominant heat (and cooling) loss
mechanism in buildings of the next century.
Furthermore, its impact on global energy use will
increase substantially. improving living standards
throughout the world, for example, will mean that
occupants of buildings will demand an ever
increasing standard of comfort. The proposed
technical goals for the next operating period are to
evaluate the energy impact of ventilation, to quantify
the precise role that ventilation has in meeting air
quality requirements and to set the conditions
needed for cost effective ventilation. Thus full focus
will be given to the energy implications of ventilation.
This technical programme will be supported by a
continued information and dissemination service.
Above all, the future programme will be motivated by
a clear need to achieve an energy efficient, high
quality indoor environment.

Proposed Work Programme

To fulfill these objectives, the following work
programme is proposed:

Iinformation

(i) AIRBASE

It is proposed that the Centre’s information service
should continue in the same format as presently
structured but that emphasis should be given to the
wider availability and use of AIRBASE. On current
projection, it is estimated that AIRBASE will more
than double in size to between 8000 and 10000
articles by the end of the 1995 operating period.

Leaflet for AINC’s AIRBASE for personal computer
(i) Survey of Current Research

This Survey has recently been incorporated into an
AIRBASE file which may be interrogated using
IDEALIST software. The resuits of this survey have
been widely used and it is updated as new projects
are identified. The scope of the survey will continue
to be directed at ventilation issues as they influence
energy and air quality. '

(iii) Ventilation Related Standards Database

A new database is proposed following the AIRBASE
format. This will focus on Standards, Codes and
Regulations related to ventilation and associated
topics. 1t will therefore form an extension to existing
Standards compilation activities of the AIVC but will
be much easier to distribute, interrogate and update.

(iv) International Library Service

The above databases will be used in support of the
AIVC's existing international library service. This
service continues to be very popular and forms the
backbone of the AIVC’s information service.

e

For Literature Requests, Airbase Searches and
other Technical Enquiries, please write, phone or
fax as follows:-

Tel: 44 203 692050
Fax: 44 203 416306

\.

Contacting the AIVC

Air Infiltration and Ventilation Centre,
University of Warwick Science Park,
Barclays Venture Centre,

Sir William Lyons Road,

Coventry CV4 7EZ,

Great Britain
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(v) Recent Additions to AIRBASE

This publication is published quarterly and contains a
complete record of all information being entered into
AIRBASE. 1t is proposed that this publication should
continue and include additions to the new current
research and standards databases.

Literature Request Form

Library

Air Infiltration and Ventilation Cantre
University of Warwick Sclence Park
Barclays Vanture Centre

Slr Wiliam Lyons Road, Coventry
CVv4 762 Groat Britain

Telephone: (0203} 692050
Fax: (0203) 416306

#NO AUTHOR ANDTITLE

Airbase Search Request Form

Subject of search {Please be as specilic as possibie),

Date {1.am not Interesied in papers published belore. . .)

Language ( am only interested Inthe following original

COPYRIGHT DECLARATION

1 have hot previously received a copy of this em from any library. | undertake to use this copy for my own re-
search of private study.
Signature: Date:

Name:. 0

Address:.

Country.

Ext Fax:

Recent Additions to AIRBASE, No 55, March 1992

Literature Request Form

Technical Analysis

It is intended that the thrust of the AIVC’s technical
work programme should be directed at a full
assessment of the energy implications of ventilation,
the role of ventilation, as a control of indoor air
quality, and minimum energy ventilation strategies. In
addition, it is proposed that the existing ongoing
analysis of the performance of numerical models, the
development of the AIVC Numerical Database and
the Centre’s interaction with related air flow annexes
should continue. Thus the following activities are
proposed:

(i) Analysis of the Energy Implications of Ventilation
It is intended that a study should be undertaken, in
the form of a technical review, to determine the
energy implications of current air change rates in
existing buildings and to project the potential

reductions in energy consumption that are achievable.

(i) The Role of Ventilation in Controlling IAQ
There are currently many uncertainties and much
misunderstanding concerning the role of ventilation in

relation to the control or maintenance of good indoor
air quality. Since the rate of ventilation in buildings
has a substantial energy effect, it is essential that the
role of ventilation in relation to indoor air quality is
properly understood. it is therefore intended to make
a technical review of existing information and
measurement data in order to assess the role of
ventilation and, if necessary, to identify possible areas
of future research needs that could be undertaken as
task shared IEA research.

(iii) The Development of a Guide to Ventilation

it is proposed that the outcome of tasks (i) and (ii)
above should be used in the preparation of a Guide
to Ventilation. The target audience should be
designers, policy makers, environmentalists and
other end users who are able to promote the
widespread use of this information. The intention of
the guide is to encapsulate the knowledge obtained
by the AIVC and by related IEA air flow annexes ina
way which may be readily understood by these target
groups.

This publication will include sections on:

the need for ventilation; air quality implications;
energy implications; climatic factors; strategies;
building requirements -(airtightness, internal
structure); standards; examples; building type
(commercial,dwellings); goals - what is achievable.

(iv) Model Evaluation and Numerical Database
Development.

In support of the above activities, it is proposed that
the Centre’s ongoing activities in relation to model
evaluation and numerical database development
should continue. Both these tasks are necessary,
because substantial data from current IEA activities
are becoming available. Only by documenting this
work will it be possible to develop and verify the
predictive models and desidit tools of the future.

®

Dissemination

The Centre’s dissemination role is vital in ensuring
that its knowledge base is utilised. Therefore, its
conference and workshop programme, its interaction
with other annexes, its publicity programmes and its
technical newsletter and publications activities will
continue.

Strategic Programming

An important part of the current workplan has been to
develop a strategy for identifying future areas of
energy related ventilation research. This has resulted
in the preparation of a strategy plan which outlines
future needs and shows how current IEA and other
activities mesh to provide a coherent approach. An
objective of the forthcoming period is to continue this
strategic analysis and to ensure that ventilation Iis
incorporated within an overall strategy for building
energy use.

Further details on the work and activities of the AIVC
may be obtained directly from the Centre.
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International Energy Agency,
Air Infiltration and Ventilation Centre

13th Annual AIVC Conference

Ventilation for Energy Efficiency and
Optimum Indoor Air Quality

Hétel Plaza Concorde, Nice, France
Tuesday 15th to Friday 18th September, 1992

Preliminary Notice

Ventilation is needed in order to meet the metabolic
needs of occupants and to dilute and disperse
internally generated pollution.

As contaminant sources and concentrations in
buildings increase, ventilation is called upon to play a
growing role in controlling the indoor environment.
This imposes an additional energy load as well as
increased capital and operational costs. In turn, extra
energy demand feeds back to global concerns over
the environmental risk of excess energy use.

The purpose of this conference is to identify the
energy impact of ventilation and to assess the
practical limit of ventilation as an air quality control
mechanism. It is also intended that the conference
should look to future developments and future
research needs.

Topics cover:

e The energy impact of ventilation (including
national and international assessments).

e The role of ventilation in optimising indoor air
quality

e Ventilation requirements and standards.

e Ventilation control in hot climates.

e Ventilation control in cold climates.

e Influence of internal heat loads on ventilation
needs.

e Designing for heat recovery (including cost
implications, examples of energy recovery and

o Developments in ventilation strategies.

o Ventilation case studies illustrating improved
indoor environment combined with energy
efficiency.

o Guidelines for the future - future research needs.

payback potential).
e Improved air quality through ventilation The conference fee will include full board
efficiency. accommodation on the conference dates.
4 )

Attention Conference Delegates

| am considering attending the AIVC 13th Conference in France, September 1992, Please send me full details
when available.

Name.........ccecrvvvereren cereeeees asereersessssennes Coreenasesanees veveeseees reenenseeesessesesesserransanes Peseresiessseesvenereteerenennenasrsrsirasrrens

AUAIOSS ....vvverivriiisrseecsnssesssisesssistonsorsesesssvessosessassssssssssessassessassssessessostessssensessessssossssnssssesesasesssssensonsessonossons
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The Carbon Dioxide Reduction Programme of
the Federal Republic of Germany

High Requirements for Technical Building Equipment

Gunther Mertz, Operating Agent of the Fachinstitut Gebdude-Klima, the German
representation of the AIVC.

Introduction

With this resolution, passed on November 7th, 1990,
Germany’s Federal Government aims high: as a step
towards the protection of the global atmosphere, an
extensive national CO2-reduction programme is
supposed to cut back the carbon dioxide emissions
in Germany by 25% by the year 2005. These values
are based on the 1987 figures so that 25% are the
equivalent of 300 million tons of CO2. The following
industries are directly concerned: agriculture and
forestry, traffic, new technologies and building and
construction. As for the latter, an even higher
percentage is to be achieved.

Carbon Dioxide Reduction in the
Building and Construction Industry

In 1987 - the basic year of the programme in case -
carbon dioxide emission resulting from heating
systems in housing eas roughly 140 tons. Hot-water
supply caused an additional 20 tons. These figures
show that heating and hot water supply for residential
buildings cause 30% (5% respectively) of the total
COz2 emission load (716 t) originating from the
consumption of fossile energy sources. The reasons
for this relatively high percentage are chiefly the
average heating load requirements of residential
buildings being higher than 200 kWh/m?a. Peak
values of 350 kWh/m?a are not unusual.

Given the environmental problems as well as the
energy problems known so far or still to become
apparent, this fact is definitely unjustifiable and
therefore requires efficient and immediate measures.

The implementation of the "heat transfer barrier act”,
an energy conservation code, was no doubt a good

and important decision as regards single family
dwellings which were built in accordance with this
new resolution produce heating load requirements
between 130 and 180 kWh/m®a only. Thanks to this
considerable improvement it seems feasible to limit
additional CO2 emission from those residential
buildings which are to be built before the end of 2005
to 50% at around 10 million tons COz. it is much
more difficult, however, to achieve similar results with
older buildings. In this area, a potential diminution by
60 up to 65 per cent can only be realized through
comprehensive measures aiming at the efficient use
of energy as well as at the substitution of energy
sources.

®

The heating load requirements of so-called
Niedrigenergiehauser ('low-energy houses") are
again much lower: single and two family dwellings of
that type require only between 50 and 90 kWh/m?a,
apartment buildings even less. The typical features of
such buildings are clearly improved heat transfer
barriers on the one hand and highly heat insulated
windows on the other hand. The constant diminution
of heat transmission losses comes along with
important hygienic problems yet: these airtight
windows can function propeuty only if they are kept
closed during the heating season. Since this is hardly
practicable, it is indispensable to equip the building
with a ventilation system in combination with heat
recovery in order to prevent high ventilation heat
losses.

Qualified calculations showed that CO2 emissions
from such highly thermal insulated buildings, which
are equipped with that kind of ventilation system,
have decreased by 1 to 2 tons per year. In this
context further positive effects can be achieved
through small heat pumps. These are capable of
substituting fossil fuel sources in room
air-conditioning systems by means of heat recovery.

Attention Conference Delegates

AIVC 13th Annual Conference
Pre-registration

Return to:

Air Infiltration and Ventilation Centre
Barclays Venture Centre

University of Warwick Science Park
Sir William Lyons Road

Coventry CV4 7EZ

Great Britain

J
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Carbon Dioxide Reduction and
investment Costs

The Federal Building Ministry starts from the
assumption that two thirds of all existing residential
buildings dispose of - at least partly - considerable
energy saving potentials. With the help of intensified
measures to save energy, COz2, emissions from
housing could be reduced by approximately 50
million tons per year by 2005.

By substituting oil by gas and replacing the heat
generator, CO2 emission could be reduced by an
extra load of 10 to 15 million tons per year.

According to estimations of several Federal
Ministries, this saving potential is confronted with
investments ranking between 250,000 to 350,000
million Marks (US$250 to 350 billion) though.
Suppose out of this volume of investment 90,000
million Marks can be covered by the saving of energy
costs, 160,000 to 210,000 million Marks will still be
remaining, i.e. roughly 11,000 to 15,000 million Marks
per year. The specific investment cost to carry
through the reduction programme is estimated to be
between three and four Marks/kg COz2. This means
that the houseowner has to be offered considerable
incentives to make him invest in the renovation of his
heating system.

Here, it must be made clear that the amount to be
raised is a one-off investment whereas the CO2
reduction effect will occur every year.

But not only financing represents a problem on the
way to realization of the CO2 reduction programme. A
basic question is whether or not the building and
construction industry as well as technical building
equipment companies are capable at all of satisfying
the immense demand potential resulting from the
programme. This branch of industry is already

booming as an acute shortage in housing led to the
promotion of corresponding aid programmes. At the
same time this branch of industry faces a significant
shortage of construction workers, so that at the short
term an increase in construction capacity seems out
of the question.

international Aspects

In view of the current and future environmental
dangers resulting from the greenhouse effect, any
effort to reduce CO2 emissions must be supported.
The concentration on national programmes seems to
be little promising nonetheless. Even if the CO2
reduction programme of the Federal Government
turns out successfully in 2005, the 25% reduction of
CO2 emission in Germany represents a worldwide
diminution of 1.25% only. And if - as is supposed -
CO2 contributes only 50% to the greenhouse effect,
this figure is reduced even more to 0.675%.

The sole possible and obvious consequence of these
numbers is that only joint international efforts can
combat the greenhouse effect efficiently - sooner or
later all nations will be concerned.

On January 16th, the German press reported that the
Federal Government was allegedly considering a
withdrawal, the reason mainly being the problem
coming up with traffic. According to a survey
conducted by the Swiss PROGNOS Institute,
individual mobility would be drastically restricted in
case the required measures were put into practice.

Before this article had to go to press, the Federal
Government had not released any comment.

However, as far as the buildiqgg industry is
concerned, no revision of the reduction programme
is currently at stake.
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A Comparison in Measurement of Local and
Room Mean Age of Air

N O Breum National Institute of Occupational Health, Denmark

Introduction and Objectives

Concepts of age distribution theory provide useful
tools for quantification of flow patterns of air and
contaminants in rooms. Three populations of fluid
elements of interest may be defined’: 1) the total
internal population of all elements within the room, 2)
the local internal population of all elements within a
small volume centered at an arbitrary point within the
room, and 3) the population of all elements leaving
the room. The age distribution of a population may be
determined experimentally by labelling the air or the
contaminant using a stimulus- response tracer-gas
technique. The stimulus is a tracer signal input and
the response is the measured tracer-gas
concentration. In a linear process any type of signal
may be used in a signal-response technique.
However, the most common signals in flow studies
are:

A. decay ("step-down"),
B. continuous injection at a constant rate ("step-up"),
C. pulse injection.

The equations used for estimating local mean age of
air or room mean age of air are given in Table 1.

The purpose of this paper was to compare the results
obtained by the three methods and also to determine
the repeatability of the measurements. The
compatison included local mean age of air as well as
room mean age of air. Tests were also carried out to
determine the influence of sampling rate on the
reliability of the three methods.

Tracer injection strategy

Step-up Pulse Decay

Local
Colt) C,(t)ae
mean f‘ 3 - e dat ftxc (t)dt f' o at
age of 0( Celwi) 0 N 0 " C, (0}
air ‘ Cgplt)dt
°

Room c.(x)
mean 1.~ 78 rtzxc t)de f-th t)de
mean ¢ frext e (e, (e) TExC,(E)
air T, 2x] txC,{t)dt C,{t)dt

- )

I o 9 Jie I

Table 1. Equations* for estimating mean age of air

* Concentration at the exhaust is denoted Ce . A
steady-state concentration is denoted C(e). Ina
decay-test the concentration at t =0 is denoted C(O).

Materials and Methods

Experiments were performed in a laboratory using a
mock-up of an office room. Its dimensions (given in
m) were 5.2 X 3.7 x 2.3 (LxWxH). in all tests air was
supplied at a rate of Qs through an inlet at floor level.
outlet at celling Air was exhausted at a rate of Qe
through an outlet at ceiling level. The ventilation
process was kept balanced (Qe = Qs) at an air
exchange rate of 3.5 h™' . In all tests an extra fan
inside the room was used to accelerate mixing of the
chamber air. Using SFg as a tracer concentration
data were obtained at sampling rates of 9, 36, 72, and
144 s and injection strategy Nos.A, B, and C in a 4x3
factorial design experiment with 3 replications. The
obtained data served as input in estimating local
mean age of air and room mean age of air,
respectively.

For step-up tests a mixture of SFg in air was injected
into the fresh air supply from a storage bag and its
flow rate was maintained at a constant fiow rate of 50
cm® min? by means of a gas-tight pump with an
estimated control accuracy of + 3%. The tracer was
injected in the supply duct at a distance from an infet
of more than 80 times the duct diameter. When it
enters the room the tracer may be considered
homogenously mixed with the the supply air’. The
injection time was more than4 times the time
constant of the test chamber. For pulse tests neat
SFe was injected into the fresh air supply by means of
a gas-tight syringe. The injection time was a few
seconds. For decay tests tracer gas was injected into
the room and brought to a uniform concentration by
means of the internal fan. Tracer gas concentrations
were obtained using a rapid response multipoint
measuring system® (see Fig.1).

somple selection unit analytical unit (gas chromatographl
a

sampling lne Nos, 1-16
I Ctemperature ond air

Figure 1: Schematic diagram of the tracer-gas
measuring unit (the gas chromatograph is shown in
the load mode)
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Results

Table 2 is a complete summary of the data obtained.
Each result is the average of three tests, and the
standard deviation is also given. A two-way analysis
of variance at a 1% level of statistical significance did
not support a hypothesis of an effect of the two
factors on the estimated mean age of air. The two
factors were the injection strategy and the sampling
rate.

Tracer injection strategy
Sampling Step-up Pulse Decay
rate
Local 9 sec. 17.520.6 16.320.5 16.910.8
mean
age 36 sec. 17.8+0.4 16.5+0.5 17.240.8
72 sec. 16.9%0.3 16.620.4 17.310.6
144 sec. 18.1%0.9 17.8+0.9 17.320.4
Room 9 sec. 17.6+0.3 16.34£0.3 17.5+0.9
o 36 sec. 17.7£0.3 | 16.320.4 | 17.321.4
72 sec. 16.7+0.5 16.9x1.1 17.5+0.4
144 sec. 18.1%0.8 17.2+1.0 17.240.4

Table 2. Estimated mean age (min.) of air

Discussion

No influence of the four sampling rates was observed
on the estimated mean age of air. A Nordtest report*
on measuring the local mean age of air
recommended a sampling interval of less than 180
sec. For a multi-channel measuring system the
sampling rate should be kept low, so as to allow for
many sampling lines needed for a detailed spatial
characterisation of flow patterns of air.

A comparison of the three injection strategies has
been made in previous studies. In a field study it was
observed that mean ages of air estimated by the
decay technique was elevated (1-23%) compared to
results of the step-up approach”. The pulse technique
estimated the lowest mean ages. However, the time
period of the pulse injection was not very short
compared to the time constant of the ventilation
process. Findings of the present study were
consistent with a previous test chamber study®.
However, the present data were inconsistent with a
recent chamber study’ where it was concluded that
the step-up method was the least reliable of the three
methods. Reasons for the inconsistency remain

unknown. However, in the present study it was
observed that the step-up method is sensitive to
back-ground concentrations of tracer gas. For field
studies of air flow patterns in large rooms the step-up
method or the pulse method is recommended to
escape the initial complete mixing condition of the
decay-method.

Conclusion

The three common tracer injection strategies all
proved reliable in a test chamber under complete
mixing conditions. For field studies of air flow
patterns in large rooms the step-up method or the
puise method is recommended to escape the initial
complete mixing condition of the decay method.
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New Additions to AIVC Library

NBS I - The Nordic Building Research Cooperation Group

Jorma O Sateri, Published by Swedish Council for Building Research, Stockholm 1991

NBS-1 is the working group of the Nordic Building
Research Cooperation Group dealing with research
on different aspects of indoor climate. The activities
include characterisation of air quality, the causes of
building related illnesses and measures to eliminate
them. The sub-group responsible for this document
has the task of developing simplified methods of
measuring ventilation rates in occupied buildings.

The passive perfluorocarbon tracer method
(PFT-method) was developed by Brookhaven
National Laboratory in the beginning of the 1980s.
The research in Denmark, Finland and Sweden
started in 1984-1986. This report describes the state
of the art of the PFT-research and development in the
three countries.

From the beginning Swedish researchers have
developed a new version of the analysis system,
based on commercially available components. The
laboratories in Denmark and Finland have purchased
their analysis equipment as well as the tracer sources
and samplers from the USA. Several hundred fieid
measurements have already been carried out in
Denmark and Finland. The technique is now also
applicable in Sweden for field measurements.

The principle of integrating techniques for ventilation
measurements (e.g. the PFT technique) is to release
the tracer gas at a constant rate into the air.
Assuming a constant flow of fresh air, an equilibrium
concentration of the tracer in the air is reached after a
while. This concentration can then be measured
using an integrating sampling technique, which gives
the average concentration during the measurement
period. The fresh air flow can be calculated as the
tracer release rate and the equilibrium concentration
are known. :

The analysis and calibration techniques are
discussed in Chapter 3 of this report. The
performances of all the analysis systems used in the
three countries are described.

Chapter 4 discussed the errors associated with
integrating ventilation measurements. The temporal
and spatial variation of air flows decreases the
accuracy of the method. The spatial variation can be
minimized by the proper placement of tracer sources
and samplers. The position of the internal doors is the
most crucial factor causing spatial variation. The
temporal variation yields an error if the results are
used in energy use calculations. However, if the
contaminant exposures are calculated, no errors are

10

"Bs HORDISKA BYGOFORSKNINGSORGANENS SAMARBETSGRUPP
THE NORDIC BUILDING RESEANCH COOPERATION GROUP

The Development of the PFT-Method
in the Nordic Countries

Editor: Jorma O Séteri

Byggforskningsradet

Swedish Council for Building Research

made. A framework for dealing with temporal
variation is presented.

The field surveys carried out in Denmark and Finland
are described in Chapter 5. In Denmark 123
residences have been measured, in Finland 291. On
average the residences studied had a ventilation rate
quite close to the value recommended by the
National Building Codes. There were, however, rather
high variations between residences. Mechanical
ventilation systems had slightly better average values
than natural ventilation systems.

Chapter 6 describes the field measurement
instructions used in Denmark and Finland. In both
countries only small modifications have been made to
the instructions given by Brookhaven National
Laboratory.

Chapter 7 describes the needs for the future
development of the method.
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The objective of this thesis is to examine the
importance of building technology on air leakage for
mainly new Swedish multi-family buildings. Air
leakage in buildings can be divided into external air
leakage through the building envelope and internal air
leakage which occurs within a building. The different
consequences of these two types of air leakage are
examined in the thesis.

Basic equations for different air flow paths have been
reviewed and compared with measurement resuits.
Fan pressurization test results should be used with
great care outside the measured pressure range as
air flow characteristics, for some types of air leakage
paths, were found to vary with pressure difference.

Important air leakage paths in buildings are
described. Many examples of building construction
details and recommended solutions for airtightness
are discussed. Careful planning and control at the
building site is important for achieving airtight
buildings. The choice of building system and
assembly details must be selected for simplicity of
on-site construction. The number of penetrations
should be minimized.

Air change rates measured in three apartments were
found to be constant and close to the fan-controlled
air flows. The airtightness in these building envelopes
were between 0.8 and 1.0 ach/h at 50 Pa, and that
seems to be sufficient in terms of controlling the
overall air change rates.

Internal air leakage between )apartments measured by
fan pressurization has been found to account for
between 12 and 50 per cent of the total air leakage.

High pressure differences are easily obtained in new
Swedish apartment buildings. When applying forces
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kitchen extract ventilation, measured pressure
differences between the inside and outside of
buildings were found to be between about 0 to 100
Pa. As a resuit of this, internal air leakages up to 12
m°h between apartments were found. Depending on
conditions in adjacent apartments, these air flows
may cause occupational odour and pollutant
problems. Ventilation systems and means of forcing
the kitchen air flow that do not cause big pressure
differences should be favoured.
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The indoor climate in our dwellings, offices, schools
and other premises is of decisive importance for the
health and wellbeing of their occupants. Health and
comfort problems associated with the indoor climate
have, however, come to constitute a major problem
in recent years. A conclusion is that the hygienic and
climatic requirements frequently are neglected, and
that they must reassume a central position in the
building and building management process.

Greater demands must be made on the quality of ®
materials, on responsibility and competence in the @
building process and on the overall strategy for

energy conservation in conjunction with both new Byggforskningsradet
construction and modernization. e CounlfrBlngSesereh

Present-day knowledge of health problems
associated with the indoor climate and an overview of
the possibilities of solving these problems are
presented in this knowledge survey.

o

What You Should Know About Combustion
Appliances and Indoor Air Pollution

Leaflet prepared by US Consumer Product Safety Commission, US Environmental
Protection Agency, and the American Lung Association, 1991

Available from: US Consumer Product Safety Commission, Washington DC 20207, USA, or
from AIVC Library Services, #5447

This is a brief but useful booklet aimed at the householder, which discusses in simple terms the types of
pollutants that may be produced by combustion appliances, describes how they might affect health, and
suggests ways the householder could reduce his exposure to them. it also explains that proper appliance

selection, installation, operation, inspection and maintenance are very important in reducing exposure to
combustion pollutants.
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Available from: The National

Environmental Health Association,
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The two documents have different, but
complementary objectives:

Introduction to Indoor Air Quality: A Self-Paced
Learning Module is designed to provide a first level
understanding of basic 1AQ principles. It contains
nine lessons organized into three parts; 1)
understanding indoor air quality, 2) measuring and
evaluating problems, and 3) developing a
programmatic response. Each lesson begins with
lesson objectives and ends with review questions.
Occasional reference is made to the accompanying
reference manual where individual subjects may be
explained in more detail. The selflearning module,
however, is a free standing document. A final
examination is contained at the end of the module.

Introduction to Indoor Air Quality: A Reference
Manual is a companion document to the learning
module. It is designed to provide additional detailed
information on selected subjects and thus acts as a
source of continuing education to the user of the
learning modaule. It also provides reference data and
useful tools (e.g., sample questionnaires, forms, and
checklists) for practical applications and problem
solving. It is organized in eight sections which track
the first eight lessons of the learning module.

Both documents cover principles that are applicable
to any indoor environment. However, text covering
practical applications and problem solving focuses
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primarily on residences. Guidance directed toward
public and commercial buildings is being
independently developed by the Indoor Air Division of
the Environmental Protection Agency.

The general goal of these documents is to provide
state and local government personnel with a firm
foundation in the fundamentals of indoor air quality to
assist them in developing and implementing a
programmatic response to 1AQ problems within their
jurisdictions. The documents are also valuable
introductions to the subject area for researchers and
others individuals with an interest in the subject.
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Forthcoming Conferences

Green Buildings - Design, Construction, Services
DATE: March 25, 26, 27, 1992

VENUE: University of Nottingham, UK

THEMES: Four sessions as follows: environmental
context for buildings; the making of green buildings;
human needs and their fulfilment; green buildings as
an ongoing commitment.

CONTACT: Conference Secretary (GB), Construction
industry Conference Centre Ltd, P O Box 2, West
PDO, Nottingham NG8 2TZ, UK Tel: 0602 436439
Fax: 0602 436440

{Al Indoor Air International Quality of the Indoor
Environment

DATE: April 28-30, 1992

VENUE: Athens, Greece :
CONTACT: Canference Secretenat Quahty of the
Indoor Environment, Unit 8, 2, Old Brompton Road,
London SW7 3DQ, UK"Tel: +44 71 823 9401 -Fax:
+44 81 780 9894 RS

CIB ’92 World Building Congress .

DATE: May 18-22, 1992 -

VENUE: Montreal, Canada

CONTACT: Congress Secretariat, CIB '92 World
Building Congress, National Research Council
Canada, Ottawa, Canada K1A OR6

Ti5 5th International Meeting on Transparent
Insulation Technology

DATE: 24-26 May, 1992

VENUE: Freiburg, Germany

THEMES: Materials R & D; windows and daylighting;
collector systems; projects; wall systems; computer
aided design; monitored results of completed
projects; potential applications.

CONTACT: TI5 Secretariat, The Franklin Company
Consultants Ltd, 192 Franklin Road, Birmingham B30
2HE, UK Tel: +44 21 459 4826 Fax: +44 21 459
8206

ESM 92 European Simulation Multiconference
DATE: June 1-3, 1992

VENUE: York, UK

THEMES: Simulation methodology and practice;
simulation in aerospace; simulation in society;
simulation of electronic circuits and systems;
industrial simulation and S|mulators simulation in
energy systems.

CONTACT: The Society for Computer Simulation
International, European Simulation Office, c/o
Philippe Géril, University of Ghent, Coupure Links
653, B-9000 Ghent, Belgium Tel/Fax: 0032 91 234
941

ISRACVE International Symposium on Room Air
Convection and Ventilation Effectiveness

DATE: July 22-24, 1992

VENUE: University of Tokyo, Japan

CONTACT: Professor S Murakami, Chairman of
ISRACVE, Institute of Industrial Science, University of
Tokyo, 7-22-1, Roppongi, Minato-ku, Tokyo, 106
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Japan Tel: +81 3 3402 6231 ext 2575 Fax: +813
3746 1449

CWE ’92 First International Symposium on
Computational Wind Engineering

DATE: August 21-23, 1992

VENUE: University of Tokyo, Japan

CONTACT: Professor S Murakami, Chairman of CWE
'92, Institute of Industrial Science, University of
Tokyo, 7-22-1, Roppongi, Minato-ku, Tokyo, 106
Japan. Tel: +81 33401 7439 Fax: +81 3 3746 1449

CIB W67 Workshop Energy Efficiency and
Ventilation

DATE: September 1992

VENUE: UMIST, Manchester, Great Britain
CONTACT: Prof. KM Letherman, Department of
Building Engineering, UMIST, Manchester M60 1QD,
Great Britain Tel: +44 61 200 4242 Fax: +44 61 200
4252

Roomvent 92 Air Distribution in Rooms Third
International Conference

DATE: September 2-4, 1992

VENUE: Aalborg, Denmark

CONTACT: Roomvent ‘92, Danish Association of
HVAC Engineers, Orholmvej 40B, DK-2800 Lyngby,
Denmark Tel: +45 4287 76 11 Fax: +4542 8776
77

AIVC 13th Conference Ventilation for Energy
Efficiency and Optimum Indoor Air Quality
DATE: September 14-18, 1992

VENUE: Hotel Plaza Concorde, Nice, France
CONTACT: AIVC, University of Warwick Science
Park, Barclays Venture Centre, Sir William Lyons
Road, Coventry CV4 7EZ, Gréat Britain Tel: +44 (0)
203 692050 Fax: +44 (0) 203 416306

Energy Economy 1992 European exhibition and
conference on energy efficiency and environment
DATE: September 15-17, 1992

VENUE: Maastricht, Netherlands

CONTACT: RAl Gebouw bv, Europaplein, NL-1078,
GZ Amsterdam, Netherlands Tel: +31 (0) 20
5491212 Fax: +31 (0) 20 6464469

indoor Air Quality, Ventilation and Energy
Conservation in Buildings. 5th Jacques Cartier
Conference

DATE: October 7-9, 1992

VENUE: Queen Elizabeth Hotel, Montreal, Canada
CONTACT:; Fariborz Haghighat, Centre for Building
Studies, Concordia University, Montreal, Quebec,
Canada H3G 1M8 Tel: (514) 848 3192 Fax: (514) 848
7965

ASHRAE IAQ '92 Environments for People -
Symposium

DATE: October 18-21, 1992

VENUE: San Francisco, California, USA

CONTACT: Manager of Technical Services, ASHRAE,
1791 Tullie Circle NE, Atlanta, GA 30329-2306, USA
Tel: 404/636-8400 Fax: 404/321-5478
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Representatives and Nominated Organisations

Belgium

*P, Wouters, Belgian Building Research
Institute (WTCB/CSTC), Arlon Street 53,
1040 Brussels, Belgium. Tel: 02-653-8801
Fax: 02-653-0729

P. Nusgens, Université de Liége,
Laboratoire de Physique du Batiment,
Avenue des Tilleuls 15-D1, B-4000
Liege,Belgium. Tel: 041-52-01-80 Telex:
41746 Enviro B.

Canada

*M. Riley, Buildings Group, Energy
Efficiency Division, Efficiency and
Alternative Energy Branch, Energy, Mines
and Resources Canada, Ottawa, Ontario,
K1A OE4 Canada Tel: 613-996-8151 Telex:
0533117 Fax: 613-996-9416

*J. Shaw, Inst. for Research in
Construction, National Research Coungil,
Oftawa, Ontario, Canada K1A OR6 Tel:
613-993-1421 Telex: 0533145 Fax: 613 954
3733

J.H. White, Research Division, Canada
Mortgage and Housing Corporation,
Montreal Road, National Office, Ottawa,
Ontario, Canada K1A OP7 Tel:
613-748-2309 Telex: 052/3674 Fax: 613
748 6192

Denmark

*0. Jensen, Danish Building Research
Institute, P.O. Box 119, DK 2970
Hoersholm, Denmark. Tel: 45-42-865533
Fax: 45-42-867535

P.F. Collet, Technological Institute,
Byggeteknik, Post Box 141,
Gregersensvej, DK 2639 Tastrup,
Denmark. Tel: 42-996611 Telex: 33416
Fax: 45-42-995436

Finland

*M Luoma, Technical Research Centre of
Finland, Laboratory of Heating and
Ventilation, Limpémiehenkuja 3, PO Box
206, SF-02151 Espoo 15, Finland. Tel: 358-
0-4561 Telex: 122972 Fax: 358-0-4552408

France

J L Plazy, AFME, Route des Lucioles,
06560 Valbonne Cedex, France Tel: 33 93
95 79 00 Fax: 3393 65 31 96

D. Bienfait, CSTB, 84 Ave. Jean Jaurés,
BP 02 Champs sur Marne, 77421 Marne la
Vallée, Cedex 2, France Tel: (33-1) 64 68
83 13 Fax: (33-1) 64 68 83 50

Germany

*Prof. Dr.-Ing. F. Steimle, Fachinstitut
Gebaude-Klima, Danziger Strasse 20,
7120 Bietigheim-Bissingen, Germany Tel:
071 42/54498 Fax: 071 42/61298 Telex:
7264754 fgk

J. Gehrmann, Projekttrager Biologie,
Energie, Okologie in der KFA Jiilich
GmbH, Postfach 1913, D-5170, Jilich,
Germany Tel: 02461/614852

G Mertz, Fachinstitut Gebaude Klima,
Danziger Strasse 20, 7120
Bietigheim-Bissingen, Germany Tel: (49)
7142 54598 Fax: (49) 7142 61298

ltaly

*M, Masoero, Dipartimento di Energetica,
Politecnico di Torino, C.so Duca delgi
Abruzzi 24, 10129 Torino, Rtaly. Tel:
(39-11) 564 4441 Telex: 220646 POLITO
Fax: 39 11 556 7499

Netherlands

*W.F. de Gids, TNO Building and
Construction Research, Dept of indoor
Environment, Building Physics and
Systems, P.O. Box 29, 2600 AA Delft,
Netherlands, Tel: +31 15 608608 (Direct:
+3115-608472 ) Fax: +31 15-608432

New Zealand

*M. Bassett, Building Research
Association of New Zealand inc (BRANZ),
Private Bag, Porirua, New Zealand. Tel:
64-4-2357600 Fax: 64 4 2356070

Norway

*J.T. Brunsell, Norwegian Building
Research Institute, Forskningsveien 3b,
PO Box 123, Blindern, N-0314 Oslo 3,
Norway. Tel: +47 2-96-55-00 Fax:
+47-2-965542

H.M. Mathisen, SINTEF,Division of App
Thermodynamics, N-7034 Trondheim,
Norway. Tel: 07-593870 Telex: 056-55620

Sweden

*J. Kronvall, Lund University, P.O. Box
118, S-22100 Lund, Sweden.Tel: 46 46
107000 Telex: 33533 Fax: 46 46 1047 19

J Lagerstrom, Swedish Council for
Building Research, Sankt Goransgatan
66, S-112 33, Stockholm, Sweden Tel:
08-6177300 Fax: 08-537462

Switzeriand

*P, Hartmann, EMPA, Section 175,
Ueberlandstrasse, CH 8600 Diibendorf,
Switzerland. Tel: 01-823-4175 Telex:
825345 Fax: 01-821-6244

UK

8. lrving (Operating Agent), Oscar Faber
Consulting Engineers, Marlborough
House, Upper Marlborough Road, St.
Albans, Herts, AL1 3UT, Great Britain. Tel:
+44(0)81-7845784 Telex: 889072 Fax:
+44(0)81-7845700

*MDAES Perera, Environmental Systems
Division, Building Research
Establishment, Garston, Watford, WD2
7JR, UK Tel: +44(0)923 664486 Telex:
923220 Fax: +44(0)923 664010

M. Trim, Building Research Energy
Conservation Support Unit (BRECSU),
Building Research Establishment,
Bucknalls Lane, Garston, Watford, Herts,
WD2 7JR, Great Britain. Tel: +44(0)923
894040 Telex: 923220 Fax: {0)923-664010

P.J.J. Jackman, BSRIA, Old Bracknell
Lane West, Bracknell, Berks, RG12 4AH,
Great Britain. Tel: (0)344-426511 Telex:
848288

USA ..

*M. Sherman, Indoor Air Quality Division,
Building 90, Room 3074, Lawrence
Berkeley Laboratory, Berkeley, California
94720, USA. Tel: 415/486-4022 Telex:
910-366-2037 Fax: 415 486 5172
e-mail:MHSherman@lbl.gov

A. Persily, Building Environment Division,
Center for Building Technology, Building
226, Room A313, National Institute for
Standards and Technology, Gaithersburg
MD 20899, USA. Tel: 301/975-6418 Fax:
301/975-4032

J. Talbott, Department of Energy,
Buildings Division, Mail Stop Ce-131,
1000 independence Avenue S.W.,
Washington D.C. 20585, USA. Tel:
202/586 9445 Telex: 710 822 0176 Fax:
202 586 4529/8134

*Steering Group Member




