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The development of international standards is gener- 
ally more like a marathon than a sprint. Nevertheless, 
significant progress on ventilation standards has 
been made in recent years, particularly in CEN (Euro- 
pean Committee for Standardisation). 

Established in 1989, CEN TC 156 "Ventilation for 
buildings" has been working to produce standards 
and other reference documents for ventilation prod- 
ucts and systems, and for the terminology used to 
describe them. This work was divided between nine 
Working Groups, each with input from a mix of Euro- 
pean countries. In addition, representatives of TC 
156 are participating in a joint working group (involv- 
ing TC 89 and 228 as well) to produce information on 
calculation procedures for determining temperatures, 
heating and cooling loads, and energy consumption 
in buildings. 

The first publication was a CEN Technical Report on 
Terminology (CR 12792). It was produced as an in- 
terim document to encourage the use of common 
definitions in the standards being developed while re- 
alising that a final, definitive publication could not be 
prepared until most, if not all, of the standards on 
ventilation had been drafted. 

In relation to products, the most rapid progress has 
been made on ductwork standards. Dimensional 
standards have been published on: 

rectangular sheet metal ducts - EN 1505 
circular sheet metal ducts - EN 1506 
circular flanges for ventilation ductwork - EN 
12220 

1- 

In addition a European Pre-standard was published 
in 1997 on the requirements for ductwork compo- 
nents to facilitate the maintenance of ventilation sys- 
tems (ENV 12097). Other ductwork standards are in 
progress. 

Other ventilation products for which standards have 
been published are dampers and valves (aerody- 
namic testing - EN 1751), and air handling units (me- 
chanical performance - EN 1886). 

There are many other drafts in the pipeline (or should 
it be "ducting") covering the performance testing of 
such products as air terminal devices, constant and 
variable rate terminal units, louvres, chilled ceilings 
and beams, and air handling units. There is a distinct 
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1752. It specifies the levels of temperature, air veloc- 
ity, noise, and ventilation for occupied spaces. Val- 
ues are given for three categories of environmental 
quality: A - a high level of expectation, B - a medium 
level and C - a moderate level. Supporting informa- 
tion is given on the derivations of the specified values 
of the parameters as well as to enable alternatives, 
such as different clothing levels, to be accommo- 
dated in the design assumptions. 

Practical examples of the derivation of appropriate cri- 
teria are also included. 

The most debatable section is on indoor air quality. 
Here, prominence is given to the evaluation of the re- 
quired ventilation rate for comfort based on perceived 
air quality, the method developed by Professor 
Fanger and his colleagues in Denmark. While some 
data is presented, it is acknowledged that more re- 

search is needed to provide reliable information on 
pollution loads from materials and on the additive ef- 
fects of emissions from multiple sources. 

Nearing completion is a standard on the test proce- 
dures and methods of measurement for application 
at the hand-over stage of a completed system instal- 
lation. It covers checks on the completeness of the 
system, verification of its operational capability and 
functional measurements to determine whether or 
not the system achieves the performance expected. 

Over 40 publications are included in the work pro- 
gramme of TC 156 so there are still quite a number 
under development. For further information contact 
your national standards body in Europe or the Secre- 
tariat, Graham Edwards, BSI, 389 Chiswick High 
Road, London W4 4AL, Tel: +44 181 996 9000, 
email: graham-edwards@bsi.0rg.uk 

Editor: Janet Blacknell 

i r Air Infiltration Review has a quarterly circulation of 3,500 
copies and is currently distributed to organisations in 40 
countries. Short articles or correspondence of a general 

I technical nature related to the subject of air infiltration and n ventilation are welcome for poss in AIR. Articles 
intended for publication must be glish and should 
not exceed I, 500 words in leng to contribute to 
AIR, please contact the Air lnfiltration and Ventilation Centre. 
Please note that all submitted papers should use SI units. 

Tel: +44 (0)24 76 692050 

Fax: +44 (0)24 76 416306 
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A 
by Geoffrey Brundrett 

Buildings lose most of their energy in one of two 
ways. The first is heat conducted through the building 
fabric. Traditionally this was the dominant loss. Cal- 
culations can be undertaken with some precision. 
The growing use of thermal insulation has reduced 
this heat loss dramatically. The other heat loss is 
through ventilation. There are two components to this 
ventilation loss. The first is the designer's planned air 
flow to provide sufficient dilution of the likely pollut- 
ants inside the building to make the building healthy 
and comfortable. This energy loss is now comparable 
in magnitude to the fabric loss. The second is the 
casual air infiltration which results from defects in the 
structure and the effect of the wind and outdoor tem- 
perature on them. The likely air quantity through infil- 
tration is unknown at the design stage for many 
buildings. New prefabrication and other construction 
techniques are introducing even more variation into 
the air tightness of buildings and there is a suspicion 
that infiltration rates are increasing in many newer 
constructions. The actual air flow rate due to infiltra- 
tion depends upon the number, size and location of 
the defects and the vagaries of the weather around 
the building, particularly wind speed. (Liddament 
1988, ASHRAE 1997). The magnitude of this random 
loss varies widely from building to building depending 
upon the construction company and the building de- 
sign details. (Potter et al 1995). In many buildings it 
can be a significant part of the total heat loss. 

The campaign, driven by energy conservation and 
supported world wide over the last twenty years, has 
been for those countries which require heating or air 
conditioning to build low infiltration buildings. (AIVC 
1981, Limb 1994, Perera 1994). Countries with harsh 
winter climates, such as Scandinavia and North 
America, know that low infiltration is necessary for 
the survival of their structures. Infiltration can under- 
mine the thermal insulation, can lead to interstitial 
damp and rot and even the creation of destructive ice 
boils within the facade. New design ideas, such as in- 
troducing an air barrier and selecting sealants with 
care, have been translated slowly from the colder 
countries to the temperate ones. New thinking, which 
involves performance criteria in the building specifica- 
tion and their subsequent testing of completed build- 
ing, is now spreading. In terms of low air leakage this 
is usually achieved by means of a pressure test. Ex- 
ternal fans are incorporated into the door or window 
and the building is pressurised and depressurised 
from 10 Pa to 75 Pa or more pressure above and be- 
low atmospheric. (CGSB 1986, ASTM 1987, 1988, 
ASHRAE 1988, Perera et al 1989, Naamm, 1993, 
Limb 1994, Potter 1998). The air flow through the 
building at these pressures is used as an index of air 
tightness. The index is not directly linked to air infiltra- 
tion rates. In Britain such performance testing is used 
routinely by the knowledgeable building purchaser. 
Such purchasers tend to be associated with super- 
markets or developers who retain ownership of their 

building and make a business out of renting. The su- 
permarkets found that low frost build up on the frozen 
foods and easy draught free access to the store were 
as welcome as the real benefit of energy savings. In 
offices the energy savings were reinforced by less 
staff complaints of discomfort. 

Imaginative public discussion instigated by the UK 
Department of Environment Transport and the Re- 
gions last sought ideas to help Britain lower the en- 
ergy use of buildings. Two main ideas emerged. The 
first was a move towards a performance based speci- 
fication of an air tight building envelope, which would 
minimise the energy waste through excess infiltration. 
This would mean pressure testing new buildings. The 
second even more profound wish was for existing 
buildings to come under the new regulations when- 
ever the building changed ownership or use. 

However low infiltration buildings do have important 
implications for designers. These fall into five catego- 
ries:- 

Future ventilation will come in through the planned 
route. Much is known about the odour emitted 
from cigarette smoke and body odours but the 
research on the importance of odours from 
plastics, sealants, plasticisers, mastics in the 
fittings and furnishings of the building has not yet 
reached some national guidelines. Research has 
also shown the importance of clean ductwork if 
smells are to be avoided. nger et al. 1988, 
ASHRAE 1989). 

The location of the building air inlet is critical. 
Once the air comes in through one point then the 
air quality entering the building depends 
completely on the location of that air inlet. It must 
be away from car exhaust and out of the plume 
track of neighbouring ventilation exhausts and 
chimneys. (Kukadia 1997, Irving 1999). Wind 
tunnel modelling is recommended for city centre 
sites. 

Is the incoming air sufficiently clean? Filters are 
traditionally fitted to mechanical ventilation 
systems and to air conditioning plants. These are 
designed to keep the equipment clean. Recent 
epidemiological studies are consistently showing 
the ill health effects from exposure to city dust. 
Any reduction in dust burden will have a 
pronounced benefit to health. The relationship is 
shown is Figure 1 (Dockery et al 1993, Holdgate 
et al, 1998). Even a modest reduction in dust 
concentration is worth while. We do spend most of 
our time inside buildings. 

We must provide adequate access for duct 
cleaning. Countries such as Sweden have 
compulsory duct cleaning and now have a 
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Figure I 
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compulsory inspection of all mechanical 
ventilation systems, even domestic ones, 
along the lines of our testing for car safety but 
at less frequent intervals. Preliminary results 
from the Swedish experience suggests that 
even for such a health conscious country the 
ventilation systems in place have not received 
the maintenance attention they deserved. 
Recent recommendation for Britain proposed 
an annual cleaning of ductwork but the simple 
observation of public buildings shows that the 
guidelines are not yet well understood (HSE 
1992, HVCA 1998). 

(p Topeka, Kansas 
Portage, Wisconsin 

5. Moisture control improves occupant 
satisfaction. Large scale research studies 
show around a third of office staff are not 
satisfied with their office ventilation. New 
research suggests that freshness of the 
indoor air has much to do with its temperature 
and moisture content, low temperatures and 
low humidities being preferred. Once we 
achieve our safe and healthy buildings we can 
move on the higher levels of occupant 
satisfaction through closer moisture control 
(Fang et al 1996). 

0.9 
0 5 10 15 20 25 30 35 

Fine particles (pdm ) (<2.5 pg) 

The final question is one of professional responsibil- 
ity. Engineers usually deal with plant and equipment 
and many find it difficult to accept customer satisfac- 
tion and health issues as part of their responsibility 
for the human factors. ASHRAE members vote on 

the issue in June this year, to decide if they do have 
such responsibility. Other countries are watching. 
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The calculation of wlnd effects on ventllatlon 
ASHRAE Transactions 94(2):1645-60. 1988 
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I For further information contact: 
Professor Ali Sayigh, 
147 Hilmanton, 
Lower Earley, READING RG6 4HN, UK 
Tel: +44 (0)118 961 1364 
Fax: +44 (O)ll8 961 1365 

I E-mail: asayigh@netcomuk.co.uk 
http://www.WRENUK.CO.UK 
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Following the success of the existing AIVC Web 
site, which attracts over 30,000 visitors a year, we 
are launching a new Products and Services site as 
an additional service, designed specifically to give 
our visitors easy access to companies and organi- 
sations offering applicable and related services, 
products and equipment. 

Featuring your company on our Products and Serv- 
ices Page means that you can now take advantage 
of the AIVC's focused audience to promote your 
company and its services. Several organisations 
have already registered and are benefiting from ad- 
ditional visits to their own company sites by featur- 
ing on ours. 

If you would like to feature on the site please tele- 
phone (+44 (0)24 7669 2050) or email (air- 
vent@aivc.org) the AIVC for a registration form. 

Featured on your page would be the following infor- 
mation (supplied by you): 

Your company logo (jpg format)(Max 50 
kbytes) 

Up to 200 words (including all titles, subtitles, 
body text and contact~telephone/fax/email 
details) 

A picture of your choice (jpg format): this can 
be placed as a background (Max 50 Kbytes) 

Hyperlink details to your company's Home 
Page 

Until the end of August 1999 we are offering the 
following package to those who register: 

A sequential display of advertisers on the 
AlVC Home page 

AIRBASE on CD (The AIVC's bibliographic 
database) or a free update to existing users 

An advertisement (1/8 page) in Air Infiltration 
Review (The AIVC's quarterly journal) 

Up to two revisions of your Web 
advertisement in each 12 month period 

On renewal of your subscription, after 12 
months, this package will be repeated. 

The price for this package is £450 (UK pounds 
Sterling) excluding UK VAT. 

Updates or alterations to your web space in addi- 
tion to the two allowable will incur a £ 50 charge 
(plus VAT). 

For further information, please contact the AIVC di- 
rectly. 

Disclaimer: Third parties are responsible for their advertisements and the products advertised. They are 
expected to fulfil any claims they make and ensure that any client introduced via the AIVC receives the 

product or service advertised. The AlVC does not endorse or accept responsibility for any of the products or 
services of the advertiser. 
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The ISH International Trade Fair for House and Build- 
ing Technology attracts a large number of visitors 
and exhibitors each year. In fact, this year over 
220,000 visitors from 120 countries attended the fair, 
which took place between the 23rd to 27th March, 
1999, at the Messe Frankfurt, located in Frankfurt am 
Main, Germany. The sections concerning air condi- 
tioning and ventilation technologies displayed a vast 
range of products and services, filling three exhibition 
halls! Examples of just a few of the exhibiting compa- 
nies and their products are given below. Figure 2 

0 
A combined heat recovery heat exchanger and venti- 
lation unit has been prodked, which can recover 
heat with up to 99% temperature efficiency. This unit, 
manufactured by Paul, is illustrated in Figure I. Fur- 
thermore, a heat recovery wheel, made by Ro- 
totherm and suitable for use in large buildings, was 
demonstrated at the Trade Fair. It allows the recov- 
ery of both sensible and latent heat throughout the 
year, with up to 90% efficiency. 

Figure I 

Among the filtration equipment producers present at 
the exhibition was Luftfilter, whose display contained 
their range of metal filters, suited for applications in, 
for example, catering facilities. Also, 
Atex-Filter exhibited their glass, synthetic, natural fi- 
bre and microfibre paper based filters. 

Dura Corporation presented their solution to the prob- 
lem of ductwork cleaning. Their system relies on a re- 
mote controlled robot, mounted with a video camera 
for inspection, as well as cleaning brushes, and is 
shown in IFigure 2 

Aldes Lufttechnik demon- 
strated their constant vol- 
ume air flow regulators, of 
which an example is given in 
Figure 3 They are designed 
for use in conjunction with 
an exhaust ventilation sys- 
tem, as either in-line or termi- 
nal devices. The flow in them Figure 3 
is regulated by means of sili- 
cone diaphragms. 

If a fire starts in a building, 
portant that the ventilation 
does not contribute to the spread 
of either smoke or the fire itself. 
For this reason, Conit has pro- 
duced a range of fire resistant 
ducts that can withstand a 120 m- 
inute fire test. The duct material is 
shown in Figure 4. Figure 4 

The Fachinstitut Gebaude-Klima e.V. (FGK) repre- 
sents the AlVC in Germany. At ISH '99 they dis- 
played guidance on the general principles of 
operation of both central and decentralised air han- 
dling systems for single and multi-family dwellings, to- 
gether with typical cost data. These included systems 
with heat recovery, and systems that integrate heat- 
ing, ventilation, shading, and lighting with sensors for 
temperature and external conditions. Also described 
in their displays were case study examples of the 
modernisation of the building technology in an admini- 
stration building, a media centre, a historic castle and 
a district hospital. 
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exhibition, Light + Building, is therefore a highly prom- 
ising and logical step. Light + Building has been 
scheduled to take place at the same venue between 

Hans Leydecker, President of the 19th to 23rd March, 2000 and will cover lighting, elec- tion of the German Heating Industry, commented trical and air-conditioning technologies. 
that, "Recent and future innovations in, for instance 
heating solar energy and integrated build- Additional information about any of the above items 
ing technology were the dominant subjects at ISH may be obtained from Malcolm Orme at the AIVC. 
'99." The prevalence of the system concept was an 
opinion shared by Giinther Mkrtz, ~ a n a ~ i n ~  Director 
of FGK, who suggested that the founding of the new 

Advertisement 
Monodraught Limited 

Lnncnster Court, Cressex, High Wycombe, Bucks HP12 3TD. UK 
Tel: +44 (0)1494 464858, Website: http://wkwebl.cnbleinet.co.uk~monol 

Monodraught Windcatcher Systems 

Monodraught's Windcatcher systems provide natural ventilation without moving parts. Following the 
concept of the vertical balanced flue, Monodraught created one of the most efficient forms of natural 
ventilation. 

Monodraught SunPipe Systems 

SunPipe is a revolutionary new way to pipe natural daylight from your rooftop into your home - to 
brighten areas from dawn to dusk where daylight from windows cannot reach. 

The SunPipe super-reflective tube has an internal mirror-finish that intens~fies and reflects sunlight or 
natural daylight ... delivering free outdoor light (even on cloudy days) to a room or area below - where the 
light is evenly diffused by a translucent ceiling fixture. It's simple to install in FLAT and PITCHED 
ROOF applications. 

Available in two sizes 13" (300 mm) diameter will light an area of up to 225 sq ft. to 500 lux and 21" 
(530 rnm) diameter will light an area of up to 450 sq ft. to 500 lux. 

Also available: 2ft and 4ft ~ i v e  extensions; 45 Deg. adjustable elbows; flat roof and pitched roof flashing - - 
plates GRP collars and s e c & y  grilles. 

Other Monodraught Products 

Monodraught Flues 

Monodraught GRP systems - specification of size, colour or shape 

Monodraught Weather Vane systems 

Monodraught brick finish systems 

Monodraught stone finish systems 

\ 

Monodraught Windcatchers 
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Announcing AIVC Technical Note 51 

by Malcolm Orme 

Ventilation modelling may be desirable for: 

pre-construction evaluation, 

* prediction of indoor climate, 

energy efficient conditioning and ventilation 
design, or 

validation of design. 

Recently, the 'usability' of many ventilation and air in- 
filtration models has improved dramatically. Both sim- 
plified and more complex tools have benefited from 
the development of well-designed user interfaces. In 
addition, evaluation exercises have further added to 
the confidence that may be placed in them. 

A new AIVC Technical Note, "Applicable Ventilation 
Models for Air Infiltration and Ventilation Calcula- 
tions", is now available. It identifies possible areas of 
application for 15 ventilation and air infiltration mod- 
els and discusses the input data that must be pro- 
vided in order to use them. The 66 page report 
includes 61 references and contains the following 
sections: 

Introduction 

Building-related Input Data 
- airtightness data 
- wind pressure coefficients 

Meteorological Data 

0 Additional Data Considerations 

Complementary Modelling Techniques 

* Conclusions 

References 

In addition, appendices cover: 

Contact Information for Obtaining the 
Ventilation Models 

Air Leakage Characteristics of Building 
Components 

Wind Pressure Coefficient Data 

In general, applications for ventilation models include 
assessing air change rates, fresh air flow rates (infil- 
tration and designed), flow rates between different 
parts of a building, and exhaust flow rates (exfiltration 
and designed). Also, therefore, indoor air quality and 
the effectiveness of ventilation in diluting and remov- 
ing pollutants can be evaluated. Some models allow 
personal exposure to pollutants to be evaluated. A 
further application is the calculation of energy use 
due to air change. The report concludes that the ease 
with which predictions may b btained from ventila- 
tion models largely depends on the detail of input 
data required to configure them. Generally, to realise 
more detailed results requires the use of a more com- 
plex model. 

Technical Note 51 may be purchased from the AIVC, 
priced £20.00 

Descriptions of the Models 

0 Example Applications 

Evaluation Exercises 

New A I VC Publications 

by Mark Limb, AIVC 
Available from the AIVC, Price f 15.00 (Participants only) 

Aims to identify and introduce the most significant areas of concern in relation to the wide-ranging subject 
area. 
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Bookshop 

Symposium 15th April 1999 - Proceedings 

Report of DETR Partners in Technology Research 
Project 39/3/4 13, Stack Ventilation and Cooling for 

Urban Sites 

Bartlett School of Architecture, Building, 
Environmental Design and Planning, Faculty of the 

Built Environment 

Available from the AlVC Bookshop, price £24.00 

For various reasons, ventilation engineers are ad- 
vised to take air into buildings from roof level in urban 
areas. This has, up to now, required the use of fan 
driven ducted ventilation systems. Fan driven ventila- 
tion systems require a continuous supply of electrical 
energy in order to operate. Fans generate noise and 
some concerns have been raised that this noise itself 
contributes to Sick Building Syndrome. 

There is, in parallel, a considerable amount of world- 
wide research into methods of ventilating buildings 
without the use of fans, both to provide air for occu- 
pants and to use the airflow at night to cool the build- 
ing structure. There are now some very successful 
examples of buildings that are ventilated and cooled 
in this way. Extensive "take up" of this type of tech- 
nology will reduce dependence of electrical power 
generation. 

This report is targeted at informed clients, their archi- 
tects, engineers and manufacturers, government 
agencies and researchers in the field. It describes a 
series of experiments with a common aim, to seek 
ways of taking air in and out of buildings from the top 
without the use of fans, so that the resulting buildings 
are largely or totally passively ventilated and cooled. 
The report is not a design guide. It offers a concept to 
the construction industry as a whole for discussion 
and further evaluation. 

The research that has been undertaken indicates that 
intake air must be actively cooled when the internal 
air temperature is below the external air temperature 
in order to provide ventilation on hot summer days. 
This temperature difference can be as much a 9 Deg. 
C. Large scale experiments have demonstrated that it 
is possible to achieve this using gravity down-draught 
coolers that offer very little resistance to airflow in 
other conditions. Further experiments have shown 
that it is possible to ensure that wind pressures on in- 
take and extract terminals will assist ventilation air- 

flow rather than oppose it. These experiments and 
their implications are described in this report. A com- 
mon description of the efficiency of complete ventila- 
tion systems is given. 

The introduction of a small element of active cooling 
into an otherwise passive system requires an energy 
input. The report suggests that this could be achieved 

using solar power in most conditions. Active cooling 
will also reduce the number of days when an other- 
wise totally passively ventilated and cooled building 
becomes uncomfortable, and will reduce the demand 
for energy intensive cooling systems. 

The report concludes with indicative drawings show- 
ing the implications of incorporating this type of venti- 
lation into different building types and a note on the 
urban planning issues involved. Conclusions are 
drawn from experience with regard to some of the 
necessary building components. The conclusion also 
identifies the further work that is required before the 
strategies that are suggested can be adopted with 
confidence in everyday buildings. 
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New Publication from AlVC Bookshop 

A Publication of the Gas Analysis and Sensing Group, Electrical Engineering Department, 
University of Wales, UK 

This document was funded by the Gas Analysis 
and Sensing Group and provides a detailed re- 
view of gas sensor research and development ac- 
tivities at UK universities; an activity that presently 
involves at least 195 workers. It identifies 53 indi- 
vidual research groups from 40 universities who 
have published and/or actively worked on this 
topic since 1994. It includes summaries of their re- 
search activities, details of group size and re- 
search funding, listings of the gas species under 

study, information on the techniques and technolo- 
gies involved, and full contact details for key work- 
ers within each group. Information is also provided 
on collaborations with industry and other aspects 
of exploitation and commercialisation such as 
LINK schemes and SMART awards. The docu- 
ment concludes with three appendices and a list 
of 206 references. 

It is available from the AlVC Bookshop, price 
£96.00. 

One Day Seminar: Building Ventilation Design: Solutions through Understanding 

28th October 1999 

Institution of Mechanical Engineers Headquarters, London 

Further information from: 

Mrs Emma Ayad, Executive Officer, Research and Technology Department, 
IMechE, 1, Birdcage Walk, London SWl H 9JJ, 

Tel: 0171 304 6829, Fax: 0171 973 1292, 
email e ayad6ZJirneche.0rg.uk 

B -. 
Advertisement 

Willan Building Services Ltd 
2 Brookland Road, Sale, Cheshire M33 3SS. UK 

Tel: +44 (0)161962 71 13, Fax: +44 (0)161969 5346 
Web: hrrp://www.willan.co.uk 

1 Domestic Buildings 

Passivent natural ventilation is a complete system that can provide both 
extract ventilation and background ventilation for domestic buildings. 
Passivent uses no power and has no rotating parts or electrical connections. 
Intelligent humidity sensitive extracts and inlets ensure that the ventilation 
rate corresponds ti the ventilation need in individual rooms. 

Installed in over 10,000 UK dwellings, Passivent is popular with users due 
to its silent operation and lack of maintenance requirements. 

Non-Domestic Buildings 

Passivent Commercial offers a flexible solution to the natural ventilation of 
non domestic buildings. Passivent Commercial offers a range of 
complimentary design strategies including passive stack ventilation, 
background ventilation, daytime ventilation, night cooling ventilation and 
solar shading. The use of some or all of these strategies can be enhanced by 
control mechanisms, either manual or automatic. 

10 Air Infiltration Review, Vol. 20, No. 3, June 1999 



JOURNALS 
Air Infiltration Review. Quarterly 
newsletter containing topical and 
informative articles on air infiltration 
research and application. (AIR) 
Recent Additions to AIRBASE. 
Quarterly bulletin of abstracts added 
to AIRBASE, AIVCYs bibliographic 
database.(RA) 

AIRBASE 
The AIVC's bibliographical database, 
containing over 1 1,000 records on air 
infiltration, ventilation and related 
areas, is available on CD (AB) 

WORLD WIDE WEB 
The AIVC's home page holds Air 
Infiltration Review, publications and 
conference details and a list of papers 
based on the current edition of Recent 
Additions. The address is 
http:/h.aivc.org/ 

GUIDES 
Guide to Energy Efficient 
Ventilation, Liddament M W, 1996 
(Gv) 
Air Infiltration Calculation 
Techniques: an Applications Guide, 
1986, (CT) 
Air infiltration control in housing: 
Handbook, 1983 (HNBK) 

TECHNICAL NOTES 
Validation and comparison of 
mathematical models, 1983 
(TN 11) 

Wind pressure data requirements, 
1984, (TN 13) 
Wind Pressure Workshop 
Proceedings, 1984, (TN 13.1) 
Leakage Distribution in Buildings, 
1985, (TN 16) 
Ventilation Strategy - A Selected 
Bibliography, 1985, (TN 17) 
Airborne moisture transfer: 
workshop proceedings, 1987, 
(TN 20) 
Review and bibliography of 
ventilation effectiveness, 1987, 
( n u  21) 
Inhabitants' behaviour with regard 
to ventilation, 1988, (TN 23) 
AIVC Measurement Techniques 
Workshop, 1988, (TN 24) 
Minimum ventilation rates, IEA 
Annex IX 1989, (TN 26) 
Infiltration and leakage paths in 
single family houses, 1990, 
(TN 27) 
A guide to air change efficiency, 
1990, (TN 28) 
A guide to contaminant removal 
effectiveness, 199 1, (TN 28.2) 
Reporting guidelines for airflows in 
buildings, 199 1, (TN 32) 
A review of building air flow 
simulation, 1991, (TN33) 
Air flow patterns: measurement 
techniques.', 1991, (TN 34) 
Advanced ventilation systems, 
1992, (TN35) 
Airgloss Air Infiltration Glossary, 
Limb M J, 1992, (TN 36) 
A Strategy for Future Ventilation 
Research and Applications, 
Liddament M W, 1992, (TN 37) 
A Review of Ventilation Efficiency, 
Liddament M W, 1993, (TN 39) 

An Overview of Combined 
Modelling of Heat Transport and 
Air Movement, Kendrick J F, .1993, 
(TN 40) 
Infiltration Data from the Alberta 
Home Heating Research Facility, 
Wilson D and Walker I, 1993, 
(TN 41) 
Current Ventilation and Air 
Conditioning Systems and 
Strategies, Limb M J, .1994, (TN 42) 
Ventilation and Building 
Airtightness: an International 
Comparison of Standards, Codes of 
Practice and Regulations, Limb M 
J, 1994, (TN 43) 
Numerical Date for Air Infiltration 
and Natural Ventilation 
Calculations, Onne M S, 1994, (TN 
44) 
Air-to-Air Heat Recovery in 
Ventilation, Irving S, 1994, (TN 45) 
1994 Survey of Current Research, 
Limb M J, 1995, (TN 46) 
Energy Requirements for 
Conditioning of Ventilation Air, 
Colliver D, 1995, (TN 47) 
The Role of Ventilation in Cooling 
Non-Domestic Buildings, Irving S J, 
1997, (TN 48) 
Energy Impact of Ventilation: 
Estimates for the Service and 
Residenti&Sectors, Orme M S, 
1998, (TN 49) 
Introduction to Ventilation 
Technology in Large Non-Domestic 
Buildings, Dickson D, 1998, (TN 50) 
Applicable Models for Air 
Infiltration and Ventilation 
Calculations, Orme M S, 1999, 
(TN 51) 

AIVC Publications Price List 

Air Infiltration Review (AIR): Participants* - Free, Non Participants - £25.00 
Recent Additions to Airbase (RA): Participants - Free, Non Participants - £10.00 
Airbase (AB): Participants - £100.00** ,Non Participants - £150.00* 
Numerical Database (ND): Participants - £75.00*, Non Participants - £75.00* 
Guide to Ventilation (GV): Participants - £40.00, Non Participants - £60.00 
Air Infiltration Calculation Techniques (CT: Participants - £15.00, Non Participants - £22.50 
Air Infiltration Control in Housing (HNBK): Participants - £15.00, Non Participants - £22.50 
Technical Notes (TN): 11-37 Participants - £15.00, Non Participants - £22.50 
Technical Notes (TN): 38-48 Participants - £20.00, Non Participants - £30.00 
Technical Notes (TI?): 49-50 Participants - £20.00, Non Participants - not available 
Annotated Bibliographies (BIB): 1-8 Participants - £15.00, Non Participants - £22.50 
Annotated Bibliographies (BIB): 9 Participants only - £15.00 
Conference Proceedings (CP): 1-10 Papers only £2.50 per paper 
Conference Proceedings (CP): 11 Participants - £35.00, Non Participants - £35.00 
Conference Proceedings (CP): 12-17 Participants - £ 50.00, Non Participants - £ 50.00 
Conference Proceedings (CP): 18-19 Participants - £65.00, Non Participants - £65.00 
Literature Lists (LL): Participants - Free, Non Participants - £2.50 

Postage 
Participants - Free 
Non Participants in EC - 5% 
(subject to a 5.00 UK pounds 
minimum charge) 
Non Participants outside EC - 10% 
(subject to a 10.00 UK pounds 
minimum charge) 

*For list of participating countries see 
back page 

**Excluding UK Value Added Tax. 
Please give your VAT No. where 
applicable 
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ANNOTATED BIBLIOG- 
RAPHIES 
Ventilation and infiltration 
characteristics of lift shafts and 
stair wells, 1993, (BIB1) 
Garage Ventilation, 1994, 
(BIB21 
Natural ventilation, 1994, 
(BIB31 
Air intake positioning to avoid 
contamination of ventilation air, 
1995, (BIB4) 
Heat pumps for ventilation exhaust 
air heat recovery, 1996, (BIB5) 

Ventilation in Schools, 1997, (BIB 6) 
Ventilation and Acoustics in 
Buildings, 1997, (BIB 7) 
Passive Cooling Technology for 
Office Buildings in Hot Dry and 
Temperate Climates, 1998, (BIB 8) 
Impact of Urban Air Pollution on 
the Indoor Environment, 1999, 
(BIB 9) 

IEA ENERGY 
CONSERVATION IN 
BUILDINGS BOOKSHOP 
IEA Energy Conservation News 
Twice yearly newsletter of the IEA 
Energy Conservation in Buildings 
Programme ECBCS NEWS 
Subscription free of charge 
Energy Conservation Bookshop 
Publications Catalogue A list of 
over 100 bookshop publications is 
available free of charge. 

AlVC CONFERENCE 
PROCEEDINGS 
Papers from earlier ANC Conference 
Proceedings are also available. 
Contents pages can be forwarded on 
request. 
'Ventilation System Performance' 
Belgirate, Italy, 1990, (CP 11) 
'Air Movement and Ventilation 
Control within Buildings', Ottawa, 

'Implementing the Results of 
Ventilation Research', Palm 
Springs, USA, 1995, (CP 16) 
'Optimum Ventilation and Air 
Flow Control in Buildings', 
Gothenburg, Sweden, 1996, 
(CP 17) 
'Ventilation and Cooling', Athens, 
Greece, 1997, (CP 18) 
'Ventilation Technologies in Urban 
Areas', Oslo, Norway, 1998, (CP 19) 

LITERATURE LISTS 
Pressurisation - infiltration 
correlation: 1. Models, (LL 1) 

' Pressurisation - infiltration 
correlation: 2. Measurements, 
(LL 2) 
Weatherstripping windows and 
doors, (LL 3) 
Caulks and sealants, (LL 4) 
Domestic air-to-air heat 
exchangers, (LL 5) 
Air infiltration in industrial 
buildings, (LL 6) 
Air flow through building 
entrances, (LL 7) 
Air infiltration in commercial 
buildings, (LL 8) 
Air infiltration in public buildings, 

Community Systems - BOOKSHOP 

Canada, l99l ,3 volumes, (CP 12) 
'Ventilation for Energy Efficiency 
and Optimum Indoor Air Qualityy, 
France, 1992, (CP 13) 
'Energy Impact of Air Infiltration 

and Ventilation', Denmark, 1993, 
(CP 14) 
'The Role of Ventilationy, Buxton, 
UK, 1994, (CP 15) 

Carbon dioxide controlled 
ventilation, (LL 10) 
Occupancy effects on air 
infiltration, (LL 11) 

* Windbreaks and shelterbelts, 
(LL 12) 

Air infiltration measurement 
techniques, (LL 13) 
Roofs and attics, (LL 14) 

' Identification of air leakage paths, 
(LL 15) 
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ISES 1999 Solar World Congress 
July 4-9 1999 
Jerusalem, Israel 
ISES 1999 Solar World Congress, PO Box 50006, 
Tel Aviv 61 500, Israel, Tel: 972 3 5140031, Fax: 
972 3 5140077 or 51 75674, email: 
ises99@kenes.com, Web: 
http://tx.technion .ac.il/-meryzse/ises99.htmI 

Indoor Air 99 The 8th lnternational Congress 
on Indoor Air Quality and Climate 
8-13 August 1999 
Edinburgh, UK 
Prof G J Raw (Indoor Air 99) Building Research 
Establishment, Watford WD2 7JR, UK Fax: +44 
1923 664088 email aizlewoodc@bre.co.uk 

PLEA 1999 Sustaining the Future Energy- 
Ecology-Architecture The 16th lnternational 
Conference on Passive and Low Energy 
Architecture 
September 29 - October 1 1999 
Brisbane, Australia 
Conference Secretariat (Sally Brown), ICTE 
Conferences, The University of Queensland, 
Brisbane, Australia 4072, Tel: 61 7 3365 6360, 
Fax: 61 7 3365 7099, email: 
sally.brown@mailbox.uq.edu.au 
Will embrace the following subjects: policy, 
planning, legislative and regulatory issues; energy 
conservation and the use of solar and renewable 
energy in architecture; building physics, modelling, 
thermal and daylighting simulations; compulsion 
or persuasion, advice and design tools; 
architectural and urban design that expresses the 
spirit and also works. 

ASTM Symposium on Air Quality and Comfort 
in Airliner Cabins 
October 27-28, 1999 
New Orleans, USA 
Dr Niren L Nagda, ENERGEN Consulting, Irrc., 
1990 Wild Cherry Lane, Germantown, MD 20874, 
USA, Tel: 301 540 1300, Fax: 301 540 6924, 
email nnagda@paltech.com 

lnternational Symposium on Occupational 
Health for Europeans 
3-5 November 1999 
Helsinki, Finland 
Occupational Health for Europeans '99, Finnish 
Institute of Occupational Health, Ella Hanninen, 
Topeliuksenkatu 41 a A, FIN-00250, Helsinki, 
Finland, Tel: +358 9 4747 546, Fax: +358 9 2413 
804, email ella.hanninen@occuphealth.fi, 
http://www.occuphealth.fi/eng/project/oh99 

ISHVAC '99 The 3rd lnternational Symposium 
on HVAC 
17-1 9 November 1999 
Shenzhen, China 

Submissions from America, Japgn, Taiwan, or 
Mainland China: Secretariat - ISHVAC '99, 
Department of Thermal Engineering, Tsinghua 
University, Beijing 100084, China, Fax: 86 10 
6277 0544, email jy-dte@mail.tsinhua.edu.cn 
Submissions from all other regions: Secretariat - 
ISHVAC '99, Department of Building Services 
Engineering, The Hong Kong Polytechnic 
University, Hong Kong SAR, China, Fax: (852) 
2774 6146, email Bebetang@polyu.edu.hk 
WWW-Home Page www.ishvac.com 

Ventilation 2000 6th lnternational Symposium 
on Ventilation for Contaminant Control 
4-7 June 2000 
Helsinki, Finland 
Secretariat, Ventilation 2000, Finnish lnstitute of 
Occupational Health, Solveig Borg, 
Topeliuksenkatu 41 a A, FIN-00250 Helsinki, 
Finland, Tel: +358 9 4747 900, Fax: +358 9 2413 
804, email solveig.borg@occuphealth.fi, 
http://www.occuphealth.fi/eng/project/vent2000 
The Symposium will cover all the main areas of 
industrial ventilation, especially those that are 
important in the 2000s. Special attention will be 
given to breakthrough research findings of 
international significance, such as target levels 
and the systematic design of work rooms, new 
concepts in air distribution, and the life-cycle 
concept of ventilation technology. 

Healthy Buildings 2000 
6-1 0 August 2000 
Espoo, Finland 
Conference Secretariat, Healthy Buildings 2000, 
PO Box 25, FIN-02131 Espoo, Finland, Fax: +358 
9 4355 5655 email info@sisailmayhdistys.fi 
internet www.hb2000.org www.sisailmayhdistys.fi 

7th lnternational Conference on Air 
Distribution in Rooms - Roomvent 2000 
9-1 2 July 2000 
The University of Reading, UK 
Roomvent 2000, Dr Hazim Awbi, Department of 
Construction Management & Engineering, The 
University of Reading, Whiteknights, Reading 
RG6 6AQ, UK, Tel: +44 1 18 931 81 98, Fax: +44 
118 931 3856, email: rv2000@rdg.ac.uk, URL: 
http:/lwww.rdg.ac.uWrv2000 
The conference aims to cover topics including: 
prediction of air distribution in rooms by analytical, 
numerical or physical modelling techniques; 
indoor air quality and thermal comfort; ventilation 
strategies; measurement and visualization 
techniques; characterization of heat and 
contaminant sources; impact of building envelope 
on the indoor environment; indoor climate 
performance in occupied buildings. 
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Belgium 
*P. Wouters, Belgian Building Research 
Institute (WTCBICSTC), rue de la 
Violette,21-23, 1000 B~ssels,  Belgium. 
Tel: +32 2-655-771 1 Fax: +32 2-653-0729, 
email: wouters.gent@cobonet.be 

Germany 
*Prof. Dr.-lng. F. Steimle, Universiat 
Essen, Universiatsstr. 15, 45141 Essen, 
Germany, Tel: +49 201 183 2600, Fax: 
+49 201 183 2584, email: 
fritz.steimle@uni-essen.de 

P. Nusgens, Universite de Liege, 
Laboratoire de Physique du BOtiment, 
Avenue des Tilleuls 15-D1,B-4000 
Liege,Belgium. Tel: +32 41 66 56 74 
Fax: +32 41 66 57 00 

Denmark 
*Dr Per Heiselberg, Department of 
Building Technology and Structural 
Engineering, Aalborg University, 
Sohngaardsholmsvej 57, DK 9000 
Aalborg, Denmark, Tel: +45 96 35 85 41, 
Fax: +45 98 14 82 43, email 
i6per@civil.auc.dk 

P.F. Collet, Technological Institute, 
Byggeteknik, Post Box 141, 
Gregersensvej, DK 2639 Tastrup, 
Denmark. Tel: +45 4350 4159 
Fax: +45-4350 4069 

Finland 
*Jorma Sateri, FiSIAQ, Finnish Society of 
lndoor Air Quality and Climate, PO Box 
25, FIN-02131 Espoo, Finland, Tel: +358 9 
4355 560, Fax: +358 9 4355 5655, email: 
jorma.sateri@sisailmayhdistys.fi, 
www.sisailmayhdistys.fi 

FiSIAQ, Finnish Society of lndoor Air 
Quality and Climate, PO Box 25, 
FIN-02131 Espoo, Finland, Tel: +358 9 
4354 2055, Fax: +358 9 452 361 0, email 
fisiaq@innopoli.fi 

France 
*Marie-Claude Lemaire, ADEME - 
Departement Batiment et Collectivites, 
500 Route des Lucioles, Sophia Antipolis, 
F- 06560 Valbonne, France Tel: +33 4 93 
95 79 56 Fax: +33 4 93 65 31 96, email 
lemaire@ademe.fr 

Ph. Duchene-Marullaz, CSTB, 84 Ave. 
Jean JaurGs, BP 02 Champs sur Marne, 
77421 Marne la Vallee, Cedex 2, France 
Tel: +33-1 64 68 83 13 
Fax: +33-1 64 68 83 50 

J. Gehrrnann, Projekttr'dger BE0 - 
Biologie, Energie, Okologie, KFA Jiilich, 
Postfach 19 13,52425 Jiilich, Germany 
Tel: +49 2461 614852, Fax: +49 2461 
613131 

G Mertz, Fachinstitut Gebaude Klima e.V., 
Danziger Strasse 20,74321 
Bietigheim-Bissingen, Germany Tel: +49 
7142 54498 Fax: +49 7142 61298 email: 
guenther.mertz@t-online.de 

Greece 
*Dr Matheos Santamouris, Building 
Environmental Studies, Applied Physics 
Section, Department of Physics, University 
of Athens, University Campus, Building 
Physl5, 15784 Athens, Greece Tel: +30 1 
728 4934 Fax: +30 1 729 5282 email: 
msantam@atlas.ua.gr 

Netherlands 
7N.F. de Gids, TNO Building and 
Construction Research, Dept of lndoor 
Environment, Building Physics and 
Installations, P.O. Box 49,2600 AA Delft, 
Netherlands, Tel: +31 15 2695300 (Direct: 
+31 15 2695280) Fax: +31 15 269!j299, 
email: w.degids@bouw.tno.nl 

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, 
ernail: branzmrb@branz.org.nz 

Norway 
*J.T. Brunsell, Norwegian Building 
Research Institute, Forskningsveien 3b, 
PO Box 123, Blindern, N-0314 Oslo 3, 
Norway. Tel: +47 22-96-55-00 
Fax: +47-22-965725, e-mail 
jom.brunsell@byggforsk.no 

H.M. Mathisen, SINTEF, Energy 
Research, Refrigeration and Air 
Conditioning, N-7034 Trondheim, Norway, 
Tel: +47 73593870, Fax: +47 73593950, 
email Hans.M.Mathisen@energy.sintef.no 

Sweden 
*J. Kronvall, J&W Consulting Engineers 
AB, Slagthuset, S-21120 Malmo, Sweden, 
Tel: +46 401 08200, Fax: +46 401 08201, 
email: johnny.kronvall@malmo.jacwid.se 

Nina Dawidowicz, Swedish Council for 
Building Research, PO Box 12866, 
SE-112 98, Stockholm, Sweden, Tel: +46 
8 6177300, Fax: +46 8 6537462, email: 
nina.dawidowics@bfr.se 

*MDAES Perera, Environmental Systems 
Division, Building Research 
Establishment, Garston, Watford, WD2 
7JR , UK Tel:+44(0)1923 664486, Fax: 
+44(0)1923 664796, e-mail 
pererae@bre.co.uk 

M W Liddament (Operating Agent), Oscar 
Faber Group UK Ltd, Marlborough House, 
Upper Marlborough Road, St. Albans, 
Hefts, ALI 3UT, Great Britain. Tel: 
+44(0)181-7845784, 
Fax: +44(0)181-7845700 

USA 
"M. Sherman, lndoor Air Quality Division, 

oom 3074, Lawrence 
Berkeley Laboratory, Berkeley, California 
94720, USA. Tel: + I  5101486-4022 Telex: 
91 0-366-2037 Fax: + I  51 0 486 6658 
e-mail:MHSherman@lbl.gov 

A. Persily, Building Environment Division, 
Center for Building Technology, Building 
226, Room A313, National lnstitute for 
Standards and Technology, Gaithersburg 
MD 20899, USA. Tel: + I  3011975-6418 
Fax: + I  301 975 5433, 
email andrew.persily@.nist.gov 

J. Talbott, Department of Energy, 
Buildings Division, Mail Stop Ce-131, 
1000 Independence Avenue S.W., 
Washington D.C. 20585, USA. Tel: + I  
2021586 9445 Fax: + I  202 586 4529181 34 
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