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We are delighted t o  welcome Finland as an 
additional participant of the Air Infiltration 
Centre from June 1984. 

' \  

Finland is much involved in air infiltration 
research and has reg M y  provided us wi th 
reports of their research activities. 

We look forward both t o  consolidating our 
links wi th those involved in air' infiltration 
studies in Finland and t o  providing the full 
bibliographic and technical services offered 
by the Centre. 

We hope t o  feature an article on Finnish 
research in  the November 1984 issue of Air 
Infiltration Review. 



09% - In the opening session Dr Peter Hartmann (Swiss 
representative for Annex V - the AIC) and Professor 
Wanner (Swiss representative for Annex IX - minimum 
ventilation rates) presented the up-to-date position and 
future intentions of these two annexes. 

Dr Peter Hartmann 
Building Physics Section, EMPA, Diibendorf, Switzerland 

This article describes a means of keeping designers up-to- 
date with current research results in the field of air 
infiltration. Two years ago the author (Swiss representative 
on the executive committee of the International Energy 
Agency - Energy Conservation in Buildings and Community 
Systems) started to organise specific national meetings in 
parallel with the different IEA projects. Sometimes the 
seminars were arranged to announce new projects, and in 
this particular case the meeting presented the ongoing work 
in the field of air infiltration (Annexes V, VIII and 1x1. 

Arising from these projects, a large amount of information is 
now available on the basic problems connected with air 
infiltration and on its measurement and calculation. 
However, it is felt that the translation of research results into 
design tools for architects and building services engineers is 
lacking in many areas. By way of illustration, there exists a 
test standard for building pressurization used by many 
organisations in Switzerland but the recommendations on 
ventilation and airconditioning plants are not up-to-date; a 
working group has recently started to develop technical 
standards in an effort to remedy the situation. 

This seminar was organised to bridge this gap between 
knowledge acquired by researchers (usually published in  
English) and information required by Swiss designers and 
those responsible for building regulations (whose mother 
languages are German, French or Italian). It was held in 
Berne in April 1984. 

Most of the seminar oartici~ants were aware of the activities 
of theAir Infiltration centre brthe IEA in general, but veryfew 
were familiar with the project plans and available 
publications. Accordingly the following information was 
prepared: 

- a document giving details of the AIC, summaries in French 
and German of AIC publications and a complete 
translation of AIC Technical Note No. 1 

- seminar proceedings. 

- a display of all AIC publications. 

- a display of intended translations/adaptations of AIC 
documents. 

The seminar was divided into three sessions: 

1. Problems of infiltration in connection with comfort, 
condensation and energy. 

2. Measurement techniques and design tools; summary of 
presentations made at the 4th AIC Conference. 

Peter Hartmann and Hans Wanner answering questions 

In Session 2, practising engineers and energy consultants 
attempted to relate the information on measurement 
techniques and design tools (presented at the 4th AIC 
Conference) to their own practical work. B. Wenger (Balzari 
and Schudel, Berne, Switzerland) described the Swedish 
Handbook and announced is intention to produce an 
abbreviated Swiss version (in French and German). H. 
Muhlebach (EMPA, Dubendorf, Switzerland) and Chr. 
Zurcher (ETH, Zurich, Switzerland) reviewed various 
measurement techniques and introduced draft Swiss 
measurement standards. Finally, U. Steinemann (Schindler 
and Haerter, Zurich, Switzerland) gave a comprehensiv 
presentation on available data for air leakage and sir change) 
rates for Swiss buildings; this document will form the basis 
for preparation of future design tools and regulations. 

3. Forthcoming design tools and building regulations in 
Switzerland. Urs Steinemann giving his paper 
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Session 3, with contributions from S. Schuppissei (Swiss 
Association of Engineers and Architects) and R. Krebs 
(representing the bodies concerned with building 
regulations) showed how far the regulations are behind in 
respect of all three main aspects of infiltration. It also 
revealed the strength of the demand by designers for valid 
design tools. 

It is evident that the early collaboration of researchers and/or 
AIC contacts in the drafting of national regulations and 
recommendations is very important. Transmitting 
information from AICIforeign countries to designers and 
through them to standards organisations is too time 
consuming. Many countries have to bear the cost of 
translating important information into their own language 
and producing the publications in an appropriate format and 
at a level appropriate to designers. Most European countries 
are in the process of producing standards related to 
infiltration and ventilation, so the international exchange of 

ormation and experience on the development and 
plementation of standards as planned at the forthcoming 

5th AIC Conference was therefore welcomed by the state 
officials who attended the seminar. 

Swiss funding bodies were encouraged to extend the 
translation of AIC documents into French and German (see 
below) and it was hoped that this activity could be further 
expanded if other German-speaking countries became 
participants in the AIC in the future. The seminar was not 
only well attended but it also gained the attention of the 
technical press. Summaries have been published in  three 
journals and one, Blatter fur Heizung und Luftung (a heating 
and ventilating journal) will publish almost the full text of the 
proceedings. 

ranslations of A 

There are three main reasons for the enthusiasm in 
Switzerland for the translation and adaptation of AIC 

Tateria': - most Swiss building designers are unable - or unwillincl- 
to read English handbooks. 

- many of the documents contain information which is not 
only of interest to researchers, but could also be used to 
great effect by designers if it were to be presented in the 
right form. 

- information on building regulations is not issued by one 
body in Switzerland but by many local or provincial 
authorities (Cantons). Their staff are not able to read all the 
relevant information from AIRBASE, AIC technical notes 
and conference proceedings so they need an overall guide 
on this important subject. 

For these reasons, Switzerland is considering the issue of: 

- an adapted version of the AIC Handbook with clear 
indications of the original and adapted sections. 

- a translation of additional AIC technical notes. 

- translated versions of some of the contributions forthe 5th 
AIC Conference. 

- regular translations of the AlC's quarterly newsletter Air 
lnfiltration Review. 

- a translationladaptation of the planned Design Guide (see 
also page 6).  

It is hoped that this pieSentation of Swiss proposals will 
encourage other AIC participating countries to make 
information more widely av able. It would be preferable if 
this work could be co-ordinated among those countries with 
similar languages. 

Air lnfiltration Review has a quarterly circulation 
approaching 3000 copies and is currently distributed to 
organisations in 34 countries. Short articles or corres- 
pondence of a general technical nature related to the subject 
of air infiltration are welcome for possible inclusion in AIR. 
Articles intended for publication must be written in English 
and should not exceed 1000 words in  length. They should 
also contain two or three diagrams or photographs 
highlighting the main theme of the text. If you wish to submit 
a contribution, please contact Jenny Elmer at the Air 
lnfiltration Centre for further details. 

n oun 
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Although no formal papers are presented at ASHRAE 
seminars, they provide an opportunity for the presentation 
of information of current interest. This seminar proved to be 
particularly interesting and dealt with the important area of 
air quality measurements in buildings. 

The first contribution was by Jim Quackenboss from the 
Havard School of Public Health, Boston, USA. The theme of 
his presentation was based on the measurement of nitrogen 
dioxide in dwellings and the relationship of this pollutant to 
both the use of gas appliances and building airtightness. 
Passive NO2 samplers are currently being used to measure 
the nitrogen dioxide concentration in a total of 137 homes, 
while airtightness measurements have been made using the 
pressurization technique. To date, annual average concen- 
trations of 56 pg/m3 (26 ppb) have been monitored in gas 
homes and 8.9 pg/m3 (4 ppb) in all-electric homes. The 
correspondin standard deviations are 24.8 pg/m3 (12 ppb) 9 and 3.9 pg/m (2 ppb) respectively. Correlations between air 
infiltration rates and nitrogen dioxide concentrations are 
currently in progress. 

The second contributor was Joseph Rizzuto of the New York 
State Energy Research and Development Authority who 
presented a progress report on indoor air quality 
measurements and control techniques in dwellings. The 
objectives of this study are to: 

- investigate the relationship between indoor air quality, air 
exchange rates, sources of pollution and construction 
practices. 

- evaluate the effectiveness of inexpensive control 
techniques. 

- disseminate research results. 

Approximately60 houses were selected for airtightness and 
radon concentration measurements and approximately 40 

houseswere chosen for combustion pollution monitoring. 
Following this initial investigation, six houses with high 
levels of combustion pollution and 'four houses with high 
radon concentrations were studied in detail. In addition 
permanent control measures were installed for evaluation 
purposes, to reduce indoor air quality problems in several of 
the remaining dwellings. Approximately half the homes 
included in the study were regarded as 'energy efficient' 
while the remainder were classified as being of 'typical' 
construction. The houses selected for radon analysis were 
distributed over a wide geological area within the State of 
New York. Time-averaged indoor concentrations of the gas 
varied between 4 and 48 pC/litre as compared with an 
ASHRAE recommended standard of approximately 2 pC/ 
litre. A number of methods to reduce the radon 
concentrations in these dwellings were attempted; one such 
method - which proved particularly effective - was to 
introduce mechanical extract ventilation beneath the 
basement slab using a low powered (20 watt) fan. 

Combustion pollutants under investigation included 
nitrogen dioxide and respirable suspended particles (RSP). 
Nitrogen dioxide concentrations were found to vary between 
10 and 11 0 ppb compared with ASHRAE standards of 50 ppb. 
It was interesting to note that all concentrations in excess of 
the ASHRAE standard could be associated with the use of 

kerosene heaters. The particulate survey revealed RSP 
concentrations between 12 and 144 pg/m3. High 
concentrations tended to correlate with tobacco smoking 
and to the use of wood stoves. 

The theme of radon control in dwellingswascontinu,ed in the 
third presentation given by Brian Krafthefer from Honeywell 
Inc, Minneapolis, USA. This study concentrated on the real 
time measurement of radon decay products and on the use 
of electronic air cleaners as a method of control. Both 
modern and older homes were studied and average air 
infiltration rates for each category were determined using 
the tracer gas method. Air change rates typically averaged 
between 0.8 and 1.0 ach in the older homes and were 
somewhat lower in the more modern houses. In the less- 
tight dwellings, low levels of radon decay products tended to 
be measured whereas, in the more modern buildings, large 
excursions in radon concentrations were typical. The 
operation of electrostatic air cleaners located in the furnace 
ductwork of the high radon houses resulted in a dramatic 
drop in decay products with concentrations being reduced 
by as much as 60-70%. 

The final presentation was given by Andy Persily of th 
National Bureau of Standards in Washington DC, USA. Hi 
contribution focussed on the measurement of air exchang 
rates in large, occupied, mechanically ventilated office 
buildings. The results of measurements made in a total of 
nine modern buildings ranging in floor area between 2000 

The tracer gas instrumentation used by NBS to measure air 
infiltration rates in office buildings. 

1. SF6 detector using an electron capture gas 
chromatograph and rotary valve actuator. 

2. The 10-port manifold LFsrrd for zone sampling. 
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and 64,000 m2 were reported. The locations of the offices 
were as diverse as Anchorage in Alaska, Newark in New 
Jersey and Columbia in South Carolina. In each case the 
measurement strategy was the same-sulphur hexafluoride 
was injected every few hours in up to six locations and 
sampling using an electron capture detector took place at 
regular intervals during the intervening period. The 
corresponding decay rate in each zone indicates the total 

fresh air change rate due to both the HVAC and the 
infiltration components. In each case the rates measured 
were compared with the recommended fresh air supply 
necessary to minimise the effects of pollution (especially due 
to smoking). Very often local variations in air change rates 
resulted in some parts of the buildings investigated being 
insufficiently ventilated even though average rates appeared 
to satisfy air quality needs. 

CITATION T O  

martin. W- ~iddafnent 
Bu* Sm- Rewarch andI+mnniwn =9ssouPtion, 
b, tL 
AlllERlCAN SOCIETY OF 

~ E A T I N G ,  REFRIGERATING AND AIR-CONDITIONING ENGINEER5, INC. 

I June 18,1984' 

At the recent ASHRAE Annual Meeting in Kansas, Martin 
Liddament, the senior scientist at the AIC, was presented 
with an ASHRAE Symposium Paper 1983 Award. This Award 
was given for Martin's paper 'The Air Infiltration Centre's 
Programme of Model Validation' presented at a symposium 
during last summer's ASHRAE Meeting. Congratulations 
Martin! It is surely well deserved recognition for a valuable 
contribution to the progress of air infiltration research. 

Arrangements for the Air Infiltration Centre's 5th annual 
conference are well advanced and it promises to be an 
important event. As previously announced, a total of 26 
papers will be presented by authors from ten countries. The 
emphasis will be both the effectiveness of air infiltration1 
airtightness standards as a means of achieving energy 
conservation, and the importance of satisfying indoor air 
quality requirements. The keynote address will be given by 
John Millhone, Director of the Office of Building Energy 
Research and Development at the Department of Energy, 
Washington. 

Subject to availability of accommodation, conference 
bookings (participating countries only) will continue to be 
accepted up to 10th September. The registration fee is $365 
(£255 sterling) inclusive of three nights accommodation, all 
lunches and the conference dinner. 

More details and a registration form may be obtained from 
Jenny Elmer at the Air Infiltration Centre; from Max 
Sherman, Energy and Environment Division, Building 90, 
Room 3074, Lawrence Berkeley Laboratory, Berkeley, CA 
94720, USA, or from your Steering Group Representative. 



Martin Liddament describes the Air Infiltration Centre's 
plans for the production of a design guide. 

Tracer gas techniques are widely used to determine the rate 
of air infiltration in buildings. However, these methods suffer 
from a number of drawbacks. In particular, many discrete 
measurements over an extended period of time are 
necessary to determine the long-term weather-dependent 
infiltration behaviour of a building. Furthermore the 
technique is of little value as a design tool since it can only be 
used to assess the performance of existing structures. It is for 
this latter reason that mathematical models have such an 
important role to play in assessing the performance of 
energy efficient ventilation strategies. By combining the 
design leakage characteristics of a building with local 
weather and terrain data, a mathematical model provides an 
alternative route to the estimation of air infiltration rates (see 
Figure 1 ). 

(a) by direct measurement (b) by calculation 

tracer gas I n 
weather and air leakage 
terrain data characteristics 

Figure 1. Determining air infiltration. 

air infiltration 
rate 

The reliability of models has hitherto been uncertain and the 
conditions for which they are applicable have not been 
clearly defined. Much of the early technical programme of 
the Air Infiltration Centre concentrated on these problems 
with the result that a clearer understanding of the 
performance of models has been obtained.' The Centre is 
now further developing this work and producing a handbook 
of design calculations and applications. 

The objectives of this guide are to: 
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- provide technical guidance for calculating optimum levels 
of building airtightness, taking into account climate, 
ventilation strategy and ventilation needs. 

mathematical 
model 

- assess the corresponding energy implications on air 
change rates and building heat loss. 

- provide information on the influence on air change rates 
and building heat loss of window opening, the 
introduction of purpose provided openings, furnace 
stacks, chimneys, etc., mechanical ventilation. 

- provide sample air flow patterns for alternative ventilation 
strategies and building designs. 

Calculations and design information are being based on the 
results of appropriate air infiltration models and, wherever 
possible, the information provided is also being verified 
using additional experimental data. 

The outcome of this handbook is to provide designers with 
ready-to-use information to enable: 

- cost benefit studies of various ventilation strategies to be 
performed. 

- optimum retrofit approaches for existing buildings to be 
determined. 

- distribution of air flow in buildings to be assessed. 

- the interaction of weather conditions, adventitious 
openings and purpose provided ventilation on air change 
rates, internal air movement and building heat loss to be 
calculated. 

It is also intended to indicate the algorithms appropriate to 
particular types of application and specify the minimum 
input data requirements for each. An analysis of 
representative building types and climatic data for each o 
the participating countries is to be included. The distribution 
of air infiltration rate throughout the heating season will be 
determined for each condition, taking into account fixed 
levels in both building leakage and local shielding. The 
influence of purpose provided ventilation options will be 
superimposed on these results. 

This handbook is being produced in two sections. Part 1 is 
being devoted to algorithms and applications with an 
emphasis on the availability of appropriate models and on 
the application for which each is suitable. Worked examples 
and, wherever possible, the results of actual studies are 
being included. Part 2 will contain basic data including 
statistical climatic data f.or,ke locations, wind pressure data 
and air leakage data. 

The appropriate input (desig ta) and range of predictions 
being included in this investigation are listed in Figure 2. By 
selection of the appropriate model, or models, .it is hoped 
that this guide will act as an aide to decision-making. Most 
importantly, it is envisaged that users will beable to optimise 
building parameters and ventilation approaches in order to 
achieve cost effective ventilation. @ 

statistical weather data 

terrain data 

shielding data 

building details 

ventilation strategy 

C 
MODEL 

air change rate 

air movement 

energy demand 

air quality 

cost effectiveness 

input 
(design data) 

output 
(predictions) 

DECISION MAKING t 

Figure 2. Mathematical models for decision-making. 
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Current emphasis is being placed on preparing the basic data 
and/or assessing the availability of individual models. 
Following the completion of this task, examples of 1. Liddament, M. and Allen, C. 
applications will be prepared. It is intended that the results of The validation and comparison of mathematical models 

this work should be published by May 1986. of air infiltration. The Air Infiltration Centre, UK, AIC-TN- 
1 1-83,114pp, Septem ber 1983. 

This document is intended as a supplement to AIRGLOSS 
(AIC-TN-5-81). It contains translations of all the terms which 
appeared in AIRGLOSS together with some useful additional 
terms of a more general nature. The definitions themselves 
have not been translated. 

This supplement is available free-of-charge to organisations 
in participating countries* and at a cost of f7.50 sterling 
(including post and packing) to non-participating countries). 

This Swedish report describes the results of studies in 1981 The overall conclusion is that the method works 
of the control of the ventilation system in the energy-efficient satisfactorily and is especially useful for buildings with 
EKONO office building in Finland. Three systems were fluctuating populations during the working day. 
studied: * Constant rate of fresh air supply (equivalent to 4.5 1,s per 

person). 

2. Fresh air supply regulated to maintain constant C02 
concentration in  the main return air duct. 

3. Timer control of fresh air supply damper. 

Measurements were made to determine the variation of COP 
concentration in the return air and to study other effects 
including the special variation of C02 concentration within 
an office, and in different offices the variation of other 
pollutant concentrations and the energy saving potential. 
The results of a subjective survey are also presented. 

For the C02 concentration control system, the report 
concludes that: 

- although there are variations in local concentrations of 
C02, no dangerous levels have been discovered. 

- as a fixed C02 level is maintained, the level of other 
pollutants is also regulated. 

- office employees have noticed no significant difference in 
air quality under normal circumstances and during C02 
controlled air flow. 

Copies of this report (No. D7:1983, ISBN No. 91-540-391 1-8) 
- as a r e s u l t ~ f  energy saving, the equipment would pay for may be obtained from Svensk Byggtjanst, Box 7853, 5-103 

itself within a year. 99, Stockholm, Sweden. Approximate price: SEK 25. 
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PERIODICALS 

Air Infiltration Review 
Quarterly newsletter containing topical and informative articles on 
air infiltration research and application. Also gives details of 
forthcoming conferences, recent acquisitions to AIRBASE and new 
AIC publications. 
Unrestricted availability, free-of-charge. 

Recent Additions to  AIRBASE 
Bi-monthly bulletin of abstracts added to AIRBASE, AIC's biblio- 
graphic database. Provides an effective means of keeping up-to-date 
with published material on air infiltration and associated subjects. 
Copies of papers abstracted in 'Recent Additions to AIRBASE'can be 
obtained from AIC library. 
Bulletin and copies of papers available free-of-charge to 
participating countries* only. 

TECHNICAL NOTES 

AIC-TN-1-80 - Manning, S. 
'The distribution of air leakage in a dwelling - a brief review', 4pps. 
Contains a review of 15 papers describing measurements of the 
distribution of air leakage in a dwelling. The results of leakage 
measurements made in 8;1 buildings are summarized. 
Available free-of-charge to participating countries* only. 

AIC-TN-2-80 - Superseded by AIC-TN-7-81. 

AIC-TN-3-81- Superseded by AIC-TN-8-82. 

AlC-TN-5-81 -Allen, C. 
'AIRGLOSS: Air infiltration glossary (English edition), 124pps. 
Contains approximately 750 terms and their definitions. They are 
related to air infiltration, its description, detection, measurement, 
modelling and prevention as well as totheenvironment and relevant 
physical processes. Translations of the glossary from English into 
languages of participating countries will appear in due course. 
Available free-of-charge to participating countries. * Price: f 10 to 
non-participating countries. 

AlC-TN-5.1-83 - Allen, C. 
'AIRGLOSS: Air lnfiltration Glossary (English-GermanlDeutsch- 
Englisch) Supplement' 58pps. 
A supplement containing translations of the terms published in 
AIRGLOSS. 
Available free of charge to participating countries. * Price £7.50 to 
non-participating countries. 

AIC-TN-5.2-84 - Allen, C. 
'AIRGLOSS: Air lnfiltration Glossary (English - FrenchlFranpais - 
Anglais) Supplement' 
A supplement containing translations of the terms published in 
AIRGLOSS. 
Available free-of-charge to participating countries. * Price £7.50 to 
non-participating countries. 

AlC-TN-6-81- Allen, C. 
'Reporting format for the measurement of air infiltration in 
buildings', 56pps. 
Produced to provide a common method for research workers to set 
out experimental data, so assisting abstraction for subsequent 
analysis or mathematical model development. May be used directly 
for enterina results and as a useful checklist for those initiatinq 
projects. ~ i a m ~ l e  of use of format is included as an appendix. 

- 
Available free-of-charge to participating countries. * Price: f 6 t o  non- 
participants. 

AIC-TN-8-82 - Superseded by AIC-TN-15-84. 

AIC-TN-9-82 - Superseded by AIC-TN-11-83. 

AIC-TN-10-83 - Liddament, M., Thompson, C. 
'Techniques and instrumentation for the measurement of air infil- 
tration in buildings - a brief review and annotated bibliography', 
6Opps. 
Four-section bibliography contains review papers, information on 
tracer gas techniques, pressurization methods and miscellaneous 
approaches. In addition the report contains list of manufacturers of 
instrumentation currently being used in air infiltration 
investigations. 
Available free-of-charge to participating countries* only. 

AIC-TN-11-83 - Liddament, 
'The validation and comparison of mathematical models of air infil- 
tration', 124pps. 
Contains analysis of ten models developed in five participating 
countries. These range in complexity from 'single-cell' to 'multi-cell' 
approaches. Also contains numerical and climatic data for fourteen 
dwellings compiled to produce three key datasets which were used 
in model validation study. 
Available free-of-charge to participating countries* only. 

AIC-TN-12-83 - Liddament, 
'1983 Survey of current research into air infiltration and related air 
quality problems in buildings' 
3rd worldwide survey by AIC, containing over 170 replies from 22 
countries. Produced in two sections: an analysis in tabular form of 
survey results, followed by reproduction in full of research 
summaries, and appendix containing names and addresses of 
principal researchers. 
Available free-of-charge to participating countries* only. 

AIC-TN-13-84 - Allen, C. 
'Wind Pressure Data Requirements for Air lnfiltration Calculations' 
An up-to-date review of the problems associated with satisfying the 
wind pressure data requirements of air infiltration models. 
Available free-of-charge to participating countries* only. 

AIC-TN-14-84 - Thompson, C. 
'A Review of Building Airtightness and Ventilation Standards', 
7 4 ~ ~ s  
Lists and summarises airtightness and related standards to achie 
energy efficient ventilation. 
Available free-of-charge to participating countries* only. 

AIC-TN-15-84- Thompson, C. 
'A subject analysis of the AIC's bibliographic database - AIRBASE.' 
3rd Edition, 104 pps. 
Comprehensive register of published information on air infiltration 
and associated subjects. The articles are indexed by subject and full 
bibliographic details of the 1276 papers are given. A list of principal 
authors is also included. 
Available free-of-charge to participating countries* only. 

LITERATURE LISTS - Listing of abstracts in  AIRBASE on particular 
topics related t o  air infiltration. 
No. 1 Pressurization-Infiltration Correlation: 1. Models 

(17 references). 
No. 2 Pressurization-Infiltration Correlation: 2. Measurements 

(26 references). 
No. 3 Weatherstripping windows and doors (24 references). 
No. 4 Caulks and sealants (24 references). 
No. 5 Domesticair-to-air heat exchangers (25 references). 
No. 6 Air infiltration in industrial buildings (14 references). 
No. 7 Air flowthrough building entrances (22 references). 
No. 8 Air infiltration in commercial buildings (28 references). 
No. 9 Air infiltration in public buildings (10ieferences). 
No. 10 C02controlled ventilation (13 references). 
No. 11 Occupancy effects on air infiltration (15 references). 

CONFERENCE PROCEEDINGS 
No. 1 

No. 2 

No. 3 

No. 4 

'Instrumentation and measuring techniques'. 
1st AICConference, 6-8October. Windsor, Berkshire, UK, 
372pps, £35.00 sterling. 
'Building design for minimum air infiltration'. 
2nd AIC Conference, 21-23 September 1981, Stockholm, 
Sweden, 216pps, E 15.00 sterling. 
'Energy efficient domesticventilation systemsfor achieving 
acceptable indoor air quality'. 
3rd AIC Conference, 20-23 September 1982, London, UK, 
432pps. 
Supplement to 3rd AIC Conference Proceedings (contains 
five additional papers, one amended paper, discussion), 
160pps. Total cost E23.50sterling. 
'Air infiltration reduction in existing buildings'. 
4th AIC Conference, 26-28 September 1983, Elm, 
Switzerland, 342pps. 
Supplement to4th AIC Conference Proceedings (contains 
one additional paper plus discussion) 52pps. Total 
cost£l6.00sterling. 

HANDBOOK - Elmroth, A., Levin, P. 
'Air infiltration control in  housing. A guide t o  international practice', 
4lOpps. 
An international guide to airtightness design solutions of great 
practical value to all those concerned with the design of pollution- 
free dwellings with low energy demands. 

*The participating countries are: Belgium, Canada, Denmark, 
Finland, Netherlands, New Zealand, Norway, Sweden, Switzerland, 
United Kingdom and the United States of  America. 
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Order Form 
Name ............................................................................................................................................................................................. 

................................................................................................................................................................................. Organisation 

Address ......................................................................................................................................................................................... 
......................................................................................................................................................................................................... 

Please add m y name to your mailing lists as follows: 

Air Infiltration Review .................................... copies (quarterly) 

Recent Additions to AIRBASE ....................... copies (bi-monthly) 

Please forward the following publications: 

Technical Note AIC-TN-1-80 ......................... copies 

......................... AIC-TN-5-81 copies 

...................... AIC-TN-5.1-83 copies 

...................... AIC-TN-5.2-84 copies 

......................... AIC-TN-6-81 copies 

AIC-TN-10-83 ....................... copies 

AIC-TN-11-83 ....................... copies 

AIC-TN-12-83 ....................... copies 

AIC-TN-13-84 ....................... copies 

AIC-TN-14-84 ....................... copies 

AIC-TN-15-84 ....................... copies 

Literature List No. 1 ..................................... copies 

..................................... No. 2 copies 

No. 3 ..................................... copies 

..................................... No. 4 copies 

..................................... No. 5 copies 

..................................... No. 6 copies 

..................................... No. 7 copies 

..................................... No. 8 copies 

..................................... No. 9 copies 

................................... No. 10 copies 

................................... No. 11 copies 

1st Conference Proceedings ......................... copies 

2nd Conference Proceedings ........................ copies 

3rd Conference Proceedings (2 vols.) ........... copies 

4th Conference Proceedings (2 vols.) ........... copies 

Handbook ....................................................... copies 

I enclose a cheque made payable to BSRlA (AIC) for: 

Non-participants 
f sterling 

Free 

Not available 

Not available 

10.00 

7.50 

7.50 

6.00 

Not available 

Not available 

Not available 

Not available 

Not available 
4 

Not available 

Not avail&le 

Not available 

Not available 

Not available 

Not available 

Not available 

Not available 

Not available 

Not available 

Not available 

Not available 

35.00 

15.00 

23.50 

16.00 

12.00 

Participants 
f sterling 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

35.00 

15.00 

23.50 

16.00 

12.00 

f ..................................... drawn on a UK bank 

................................................................ Signed ................................................................................................................. 
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3rd fold (insert in Flap A) 

Air Infiltration Centre 
Old Bracknell Lane West 
Bracknell 
Berkshire 
RG12 4AH 
Great Britain 

2nd fold (Flap A) 



2. Swiss National Conference on Energy Conservation in 
Buildings 
ETH-Zentrum, Zurich, Switzerland 
4 - 5 October 1984 

Topics cover: 

- the building envelope 
- HVACsystems 
- design tools 
- monitored buildings 

Further information from: 

S. R. Hastings 
EMPA 
Uberlandstrasse 729 
CH-8600 Dubendorf 
Switzerland 

3 International Conference on the Indoor Environment of 
Buildings 
Singapore 
24- 26 January 1985 

Further information from: 

Hon. Secretary 
lnternational Conference on the Indoor Environment of 
Buildings 
C/O Secretariat 
Applied Research Corporation 
303 Tanglin Road 
Singapore 7024 
Republic of Singapore 

4. lnternational Symposium on Moisture and Humidity 
Washington DC, USA 
15-19April 1985 

Further information from: 

5. Symposium on Multi-cell Infiltration 
ASHRAE Conference, Honolulu, Hawaii 
June 1985 

Papers dealing with numerical models, development of 
measurement equipment and/or measurement data are 
requested. 

Further information from: 

Helmut Feustel 
Building 90, Room 3074 
Lawrence Berkeley Laboratory 
Berkeley 
California 94720 
USA 
Telex: 9 70 366 2037 

6. lnternational Ventilation '85 
1st lnternational Symposium on Ventilation for 
Contaminant Control 
Toronto, Canada 
1 - 3 October 1985 

Please address aN enquires for further information on the 
symposium and for the submission of abstracts to the 
symposium Chairman: 

Dr H. D, Goodfellow 
lnternational Ventilation '85 
C/O Hatch Associates Ltd 
27 St Clair Avenue East 
Toronto 
Ontario ' *  
M4T 7 L9 
Canada 
Tel: (4 76) 962 6350 

7. CLlMA 2000 -Copenhagen '85 
World Congress on Heating, Ventilating and Air 
Conditioning 
Bella Center, Copenhagen, Denmark 
25 - 30 August 1985 

For further information on congress registration and 
booking of rooms: 

DIS Congress Service, Copenhagen 
Linde Alle 48 
DK 2720 Vanldse 
Denmark 
Tel: 07 77 2244 
Telex: 75476 DlSDK 
Cable address: DISCONGRESS 

CLlMA EX - Copenhagen '85 
lnternational Exhibition on Heating, Ventilating and Air 
Conditioning 
Bella Center, Copenhagen, Denmark 
26 - 29 August I985 

For further information on the exhibition and congress 
secretariat: 

Charles J. Glazer 
Instrument Society of America 
67 Alexander Drive 
Research Triangle Park 
NC 27709 

VVS Congress - VVS Messe ApS 
Ordrup Jagtvej 42 B 
DK 2920 Charlottenlund 

USA 



Belgium 

*P. Caluwaerts, 
Belgian Building Research Institute, 
Lombard Street 41, 
1000 Brussels 
(Tel: 02-653 8801 102-511 0683) 
(Telex: 256 82) 
P. Nusgens, 
Universitd de Liege, 
Laboratoire de Physique 
du Bitiment, 

Avenue des Tilleuls 15-01. 
8-4000 Liege, 
Belgium. 
(Tel: 041-52 01 80) 
(Telex: 41 746 Enviro B.) 

New Zealand 

' H.A. Trethowen, 
Building Research Association 
of New Zealand Inc (BRANZ), 

Private Bag, 
Porirua, 
New Zealand. 
(Tel: Wellington (04) 357600) 
(Telex: 30256) 

Canada Denmark 

'R. Dumont, *P.F. Collet, 
Division of Building Research, Technological Institute, 
National Research Counc~l, Byggeteknik, 
Saskatoon, Saskatchewan, Post Box 141, Gregersensvej, 
Canada S7N OW9. DK 2630 Tastrup, Denmark, 
(Tel: 306.665.4200) (Tel: 02-99661 1 ) 
(Telex: 074 2471) (Telex: 33416) 
J. Shaw, 
Divcsion of Bucldcng Research, 
Nat~onal Research Counc~l, 
Ottawa, Canada, 
K1 A OR6. 
(Tel: 613.993.1421) 
(Telex: 0533145) 

J.H. Whcte, 
Research Division, 
Canada Mortgage and 

Houscng Corporatcon, 
Montreal Road, Natconal Offcce, 

I Ottawa, Ontarco, Canada, K I A  OP7. 
(Tel: 61 3.748-2309) 
(Telex: 05313674) 

Norway 

*B. Vik, 
Norwegian Building 

Research Institute, 
Box 322, 
Blindern, 
Oslo 3, Norway. 
(Tel: 02-469880) 

S. Uvsldkk, 
Norwegian Building 

Research Institute, 
Hogskolermgen 7, 
7034 Trondheim-NTH, 
Norway. 
(Tel: 075-93 390) 

'W. de Gids, 
lnstitute for Environmental 
Hygiene-TNO, 

P.O. Box 214, 
Delft, Netherlands. 
(Tel: 01 5-569330) 
(Telex: 38071 ) 

Finland 

*S. AhvenainenIR. Kohonen 
Technical Research Centre 
Laboratory of Heating and Ventilation 
Lampomiekenkuja 3 
021 50 Espoo 
Finland 
(Tel: 00 4561 
(Tlx: 122972) 

Sweden 

" L-G. Minsson 
Swedish Council for 

Building Research, 
St. Goransgatan 66, 
S-112 33 Stockholm, 
Sweden. 
(Tel: 08-540640) 
(Telex: 10398) 

F. Peterson, 
Royal lnstitute of Technology, 
Dept. of Heating and Ventclatcng, 
S-100 44 Stockholm, 
Sweden. 
(Tel : 08-7877675) 
(Telex: 10389) 

The Oscar Faber Partnership (UK) USA 

*S. Irving BSRIA, 
The Oscar Faber Partnership, Old Bracknell Lane West, 
Marlborough House, Bracknell, Berks, 
Upper Marlborough Road, RG12 4AH, Great Britain. 
St. Albans. Herts, AL1 3UT. (Tel: 034442651 1 ) 
Great Britain. (Telex: 848288) 
(Tel: 0727-591 11 ) 
(Telex: 889072) 

H. Danskin, 
Building Research Energy 
Conservation Support Unit 
(BRECSU), 

Building Research Establishment, 
Bucknalls Lane, Garston, 
Watford, Herts, WD2 7JR. 
(Tel: 0923 674040) 
(Telex: 923220) 

*Steering Group Representative. 

Netherlands 

Switzerland 

'P. Hartmann, EMPA, 
Section 176, Ueberlandstrasse, 
CH 8600 Duebendorf, 
Switzerland. 
(Tel: 01 -823 4276) 
(Telex: 53817) 

* M. Sherman, J. Smith, 
Energy & Envcronment Division, Department of Energy, 
Buildcng 90, Room 3074, Buildings Divis~on, 
Lawrence Berkeley Laboratory, Mail Stop GH-068, 
Berkeley, Californ~a 94720, 1000 Independence Avenue S.W., 
USA. Washington D.C. 20585, USA. 
(Tel: 41 51486-4022) (Tel: 2021252-9191 1 
(Telex: 91 0,366 2037) (Telex: 710 822 01 76) 

R. Grot, Building Thermal & D. Harrje, Centre for Energy & 
Service Systems Division, Envcronmental Studies, 

Centre for Building Technology, Princeton University, 
N~tional Bureau of Standards, Princeton, New Jersey 08544, 
Washington D.C. 20234, USA. USA. 
(Tel: 301/921-3470) (Tel: 609-452-51 9015467) 
(Telex: 898493) 

Published by Tel : National 0344 53 1 23 
International +44 344 531 23 

Air Infiltration Centre, 
Old Bracknell Lane West, Telex: 848288 (BSRIAC G) 
Bracknell, 
Berkshire, RGI 2 4AH, 
Great Britain. 

Head of AlC: Peter J. Jackman, 
BTech CEng M IMechE FCl BS 

ISSN: 01 43-6643 
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