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GUIDELINES FOR IIINIMUM VENTILATION RATES:

IIIE IEA ANNEX IX

L. lrePte
Dornier Systern GmbH

Friedrj.chshafen, Federal Republic of Germany
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InEroducÈion

The opcinization of the conflicÈing
.ondiiions for the occupantsrr' rravoi

an{ "energy conservation" will resul
tion rates which are sufficiencly la
wi¡hout unnecessarily wasEing ener
research work tlre ParGiciPaÈing co

tilation Ratesrr study

- emission rðÈes and tine dependence for mâlerialr bcing of rcst
interesÈ and their dependence on varlons facto¡á incluling hunan

behaviour

- indoor trensfer and inEeracÈions

- conÈrol and air ÈreatEent

- urodelting irxloor polluÈion including eronooic and socía1 factors

- streEegies for indoor air pollution conÈrol under the restrainEs

of energY coaservation'

The results of Ehia iqÈernational prograome will be pooled Eo Produce

recoome¡dations fot' griidelines'

The paper vill gíve a general view.of lhe sEaEe of lhe art' internediate
results a¡rd an outloot'o" tttt ParÈiciPatiog couatriesr coscribution to

rhe joint Èarget.

Ventilation and Conservation

FroE the vieYpoint of er¡e-fgy conservarion air ínfiltration and ventilêtioo
have t.o be niniuized. e-ããiiti" aærant of orltdooE air' however' has to be

"ìppriã¿-a"¡gellings 
,"ã-u"iraiogs io or¿er to ¡ainrain healrhy, safe a¡d

comforÈable conditions for tt¡e otãtp"nt" ald to avoid dauage to the building

fabiic. lùiÈhin r¡¡ mnei-ix-;;l'rii-it'-,"ietìtilation RaEesx twelfe.cogrtries
are co-oPerâËing and ttir"Ë tt-"¡¿-i¡iià lcitese conflicting requiremente in

ã"f;ff"!".¡o, åir,ir*--íã"Ëif.ti.",iares rhar are suffíenÈly lar8B to Éet
Ehe deuand for outdoor air r¡ithout urrnecessarily rJastítg energy'

In 1980 ¡¡ithin-tùe l 
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TheresulËsr'illbePooled!oProduceadoctEefitideotifying¡Dreclosely
lh" f".tor" which deternine thä concentratious of tbe Pollutante aûd Èhe

relaEionshipbetweentheo,describiogniniuunvenÈilatiotrretesaûdall
oÈher suitable methods for accaptable air quality levele as neIl a6 tech-

,ri."l r"""rrtemenÈa for controlling air quality and cooservíng eoerg:y'
In phase I the vork was dominaÈed by air quality problems involving a
revier¡ of existing knouredge, nationar standards and currenÈ and rãquired
research ( I ).

In che running phase II principal consideration will be given to the
energy issue, especially to straEegies for indoor air coãtrol under therestraints of energy conservaEion.

The objectives of this internaEional effort are:

- to quanÈify rcre closely the facÈors shich determine ¡he concenrra-
tions of Èhe porrutants identified in the first phase of Èhe work of
Annex r x and Èo deternine the inter relationships between Èhese fac-
fors;

- to establish ninimuo venrila¡ion raÈes and all oÈher suicable neEhodsfor ensuring Èhat thêse pollucants are kept Èo accepCable levels;
- to suno¿rize rhe informEion t.haÈ is avairable abouÈ various techniques

and their meriÈs for controlling air quality and conserving energy;
- to catalogue and assess neasureßent and sanpling techniques that Daybe useful in solving the probrens connected r¿irñ mintaining accep-table air qualiry in buildings.

The participanÈs are aining at liarch g6 as ending the investigations viththe follouing breakdown of Èhe overall scope:

- e¡ission rates and tine dependence for different porluting macerials
and sources and their dependence on

. composi.cion and processing

. insrallation and handling

. hr¡man behaviour

. indoor clioa!e
- indoor transfer and interactions

. ad-, ab- and desorpcion

. dilution
, chenical reacÈions and other inceractions

conÈrol and air treatment

, pollution ¡reasurenent, sanpling and identificaÈion
. ventilation
. air cleaning and dehunidific¿tion
. separation and recovèry
, reductiou of euiesion rates
. indoor - outdoor relaÈionship

- mdelling indoor polluÈion including economic and social factors
- sÈraceg,ies for indoor air polluÈion control under Èhe restrainÈs of

e¡¡ergy coraervation.

Objectives of IEA on Annex IX Ventilation RaÈes"

Approaches co Minimr¡n Ventilation Rates

level aÈ 25OO ppu. othels at 1OOO ppn'

lation efficiencies'

IEA Amex t'Minimum Venti Ratestt AcË v].tres

ts under consideraÈion in IEA Annex IX include foroaldehyde'
. prodrrccs]'itãti, t"i"ture, uicroorganísos' body odour' carbon

anic subetån""" .tt¿ biocideÀ, coobustion ProductÊ' Perticulates'
1,5) these ;ãii"i""t" tr"ve uåen identifieà as being of mst ir
for ¡¡hich r.se"rch is likely to yield resulÈs niEhin a reasot-

ale. It can be assr¡oed thaÈ the Anoex IX resulÈs will influence
of various cãt,iti"" Eo revise or to establísh national venÈi-

IaÈion standardg.

InTablelthecoordinationofthe!úork'theinvolvedcountriesandtheir
nain activities is sho¡¿n. Each country contribuÈes depending oo the Datio-

na1 program to a rære or lesser extent to each working poiuB' ResPonsible

for reports on Èhe .,"tiå""-pãffuÈants are the cor¡ntries set out ín colrm 2'
phase r was doEinate¿ iy-i""."tigerions and research r¡ork in the field¡ of
;;;"i.;-;..ã";t--i"ã-."'aooe extãnÈ "conÈrol and air Èreatnentrr (l).

Resulla including discuseione cooceming accepÈable levels eod-¡iolq¡¡ ve¡-
tilaÈioû rates are su@arized in e[ r¡trestricled IEA rePort (1).
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Table l: Annex IX accivities, involved counÈries and cheir co-operatlon
(r¡ay be npdified slightly in running phase II)

Syobols CAN Canada, DK DenoÂrk, EC European Coununily, D Geroany,
SF Finland, I IEaly, NL Necherlands, S Sweden, CH Swiczer-
land, t'K Uniced (ingdon, LlSl, United States of America
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In eoe staûdards a minimr¡o supply oF. outdoor air is specified on Èhe

oaxior¡¡ accepÈable concentraÈion of carbon dioxide for physiological re-
quireoenÈa (6). Aì¡SI/ASHRAE SÈandard 62-1981 epecifies a linit on 25oO
ppD co provide a safeÈy facÈor Èo al1ov for individr¡¿l acÈiviEy' dief, and
healÈh v¿riâÈions. The proposed linics for European counÈries range from
l0OO to 15OO ppu baaed on the relacionship berseen odour and carbon dioxide
concentration. Calculations for the ouÈdoor air raÈç necessary Èo Eaif¡tain
Iooo^ppu resp. 15oO ppu levels resulÈ in about 25 EJ/h p. person resp.
15 EJ/h p. person.'

The annoyance caused by tobacco srcke corresponding to carboD, @aoxide
concencrations of I co 2 ppn is recomeuded as ao acceptable level for
healthy persona (7). Veutilaciou raÈes should be adjusted so chat this
level is ûot exceeded in srcking rooos. Calculacions shov thaÈ qÈ_ a.constant
søking raÈe of 1 cigareÈte p. hour aD vencilati.on rate of 33 DJ/h ls ne-
cesaary ro keep the cerboû oooxide concentration belos the propoeed naxi-
ouq allosable level of 2 ppo.

AlÈhough ¡Eaaurea to Iioit foroaldehyd Levels should apply reduction of
euiesion e.g. by coati¡rg or avoiding æteriale containing foroaldehyde chere
can be a need Èo conÈrol levela by veüt.il¿Eion, e.g. in probleu buildinga.
Iu soæ cor¡utries a liuit of O.1 ppo is recoæDded, otherB O.O2 ppil, che

covera O.OO3 co 1 ppu. Io erceptional. caae6 also aupply air racea above
/h could DoÈ decrease foroaldehyde belos O.1 ppn (8).
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Probleus wiÈh pollutanÈs as noisture, e.8. daoages ¡o Èhe buildiug fabric,
and formaldehyde suggeat to distioguieh beÈween a baeic vetrtílation rate
and an additional venÈilation rate dependent on nuober of pereons or epecial
emission situaÈions, In IEA Anriex IX Phase II the partícipaÈing couotriee
wíL1 analyze differenÈ ventilacioû etrategíes and a reault foruulate guide-
lines for nininum venlilacion rates.

Conclus ion

FirsÈ sÈeps have been done for a definition of indooi air qualiÈy. There
are Èrùo diffe¡ent buÈ important asPects of indoor air quality requiring
each individual and careful consideration: Protection fro¡¡ risk and per-
sonal accepÈaoce. Àbove all for hygienic reasons ninimun veDtilation raÈe8
should be defined, and this not only on the basis of a carbon dioride 1evel.
No lOO Z acceptance level of air quality can be expected, the beet attaiûable
is a minimr¡o nr¡mber of rejections. New ventilaÈion strategies are coniog up,
requiring a lower exchange raEe for the sone a@unt of air pollutioo Eeûþv41.

(r )

(2)

(3)

(4)

(s)

(6)

(7)
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SIJI{MARY

Mininum Ventilacion Rates Annex IX
opÈ zal ng rements thy and comfortable

conditions for the occupanÈsrr, "avoiding demage Èo the building fa.bric'l
and "energy conservation" will resulÈ ín guidelines for minimum ventilaÈion
raÈes which are sufficiently large Èo meet Èhe demand for fresh air lrith-
ouÈ unnecessarily wasting energy, ln consequent continuation of Eheir rese-
arch r¡ork che participaring counÈries of IEA Annex rx "Minimun Ventilation
Rates" scudy enission raÈes and Eine dependence for maÈerials being of most
interesÈ and their dependence on various facÈors including human behaviour;
indoor Èransfer and interacÈionsi concrol and air treaÈmer¡t; rnodelling in-
door polution including economic and social factors; sÈrategies for indoor
air pollution control under the resÈraints of energy conservaEion, The re-
Bulcs of thi6 internaÈional programe ¡¿ill be pooled to produce reco[trìen-
dations for guidelines. The paper will give a general view of Èhe sÈate of
Èhe arÈ, intermediaÈe results and an outlook on Èhe participaEing counEriesr
conÈ¡ibution Èo Èhe joint ÈargeÈ.

SOMMÂIRE

Minimun Ventilat Ra e IEA Annex IX
Les mesures entre pour oP er les quelquefois contra-
dictoires drhygiêne et de conforÈ dans les habitations, pour éviÈer des
dêgâts physique s dans Ia consÈrucÈion eÈ pour êconomiser lrenergie ont
donná lieu à des directives per rapporE â un taux mininun du renouvellenen!
de 1rair. cee directives Eentent â assurer une alimenEaÈion saEisfaisanEe
en air externe sans cependanc rnener à une utilisation non-êcononique de
l'énergie de chauffage, Les pays meubres de lraccord IEA, annexe iX, orrc
dêcidé de poursuivre leur projeÈ en se basant sur le prograrnoe suivant:
EÈude des taux drêmission de produits nocifs, de leur comportement dans
le Èenps eÈ drauÈres facÈeurs dtinfluence, tels que Ie comporÈement des
uÈilisateurs, par exenple; intetacÈions et reparÈiÈion de l'énission dans
les habitations; possibilitês de concrôle; eÈude de modéles en ÈenanÈ compEe
des facÈeurs éconouriques et sociaux; dêveloppement de straÈégies de venÈi-
lation permeÈÈanÈ dréconomiser Itênergie eÈ åssuranÈ une quelitê satis-
faisante de lrair â Itintêrieur des habitaÈions, Les rêsultats de prêsenr
Progra¡m inÈernational vont être rêsumês sous forme de reconmendations. Le
prôeent discours stenÈend come infornaÈions sur ltêtat des travaux, les
résulcats internêdiaires ec la parÈicipacíon des différencs pays mernbres.

KURZT'ASSIJNG

Mininun VenEilaÈion Rates Annex IX
s se Anforderungen an Hygie-

ikalischer Schäden und
inien für Mindestluft-

ne und Komforc in Wohnungen, die Verneidung bauphys
die Forderung zur Energieeinsparung führt zu RichÈl
wechselraÈen. sie solren eine ausreichende AußenrufÈrate gewährleiscen,
ohne da8 Heizenergie unrationell eingeseÈzt r¡ird. Die Teilnehnerländer am
rEA-Annex rx "MindestluftwechselraÈen" haben die Fortseczung ihrer Arbeit
vereinbarÈ und eich dazu folgende€ program vorgenomen: unÈerBuchung der
Eoieeion¡reten von schadetoffen, dee zeiclichen verhalÈens und des Ein-


