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THE ROIrE OF NATURAT VE¡üTILATION FoR INDOOR CLIMATE CICÌ{TROL

IN ÀUSTRIAN BUILDIT.¡GS

E. Panzhauser, A.FaiI' H. Ertl
Technical University of vienna

Vlennar Austiia

In the course of the last 15 years, Ða¡ly comPlaints about unaccePÈable

high in¿loor ai! hunidity' mould growth on surfaces of buit¿ling elements an¿l

delerioration of indoor air quality havë been registered'

As a Part of the search to show the reasons for Èhese PhenoDena' the

roleofnaturalventilationforindoorairqualitycontrols'asinvestigated.

Aj-r change rate is the doDinating factor for tl¡e indoor air quality ln

residential and coEmercial buildings, besides otle! j¡portant factors such

as Èhe nu$ber of inhabitants, kin'l of utilization of space' builtiing
materialsr furniÈure, etc.

In a representative nuEber of Àustrian resl-dential and coDmercial

buildings
o long-term measurements (fron 1 week to 4 months) of air

change ratest
o observatlons of wlndow-alrlng behaviour'

o neasurenents of lndoor air h\rBidity , Co2-, Radon- and

HcHo-concentraÈl-ons

were made between 1982 and 1985.

rhe results of the Eeasurements of tle infiltration rates are sumna-

rized in fig- 1:

- In Poorly maintained old buiÌ¿ìings, mostly built before.19l8'
relatively hj.gb infiltration ratãs (ni = 1'93 * o'57 ¡-1¡ were

found. Flats ln these bulldings are very often overventilaÈed
- even vrlthout wlndow alrlng. Higher wind velocltlea lead to
draft complalnts of the lnha'bl-tants; i-ndoor Pollutlon in thege

buildings hras found acceptly IoId'

- In well-oaintained "nassive" buildings wiÈh wl-ndows (wooden

fra.nes) Idithout sPeclal tlghtnlng appliances' air change.rates
(as a result of air Inftltration) of n1 = o'31 + o'o7 h-r ito

exist. Itrls infiltration serves as a "basic ventilatton systæ"
and has an overwheLting influence on the indoor pollution
conÈÌo}.

- liost of tl¡e buildings erected since 1970 have very tight
building envelopes and ir¡filÈration rates of n1 = o'15 + o'o7
h-1. If ln these bulldirigs no proPer duct-ventilatlon systen
(naturat or oechanical) exlsts, thÞ noroally Practise'l window

airlng ls not sufficlent to meet the hygJ'enlc neecls for ventL-
Iation in ldinter t'l-Ee:
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Co2-concentration { O.15 vol t
HcHo-concentration < O.l ppu
relative hunidity ( 6O t

Relative high concentrations of CO2 (in bedroons * O.5 vol t),
of HCIIO (in new furnished flàts - 1.5 ppm), mould growth and
higher concenÈrations of Radon (in distinct regions of Àustria)
are found,

- Residential buildings in wood consÈruction are far nore penetrable
Èhan massive bui.ldings; wood constructlon buildings, erected in
t-he past 5 years show an average infiltration rate of ni = 0.62
+ o.o7 h-I.

ître coûparison of infj..Ltration data, resulting froE tracer gas
EeasurÐents, with air infilÈration calculations, based on M-H. Sherman¡s
(IIÈ, 1) fomula and estimation of che air-leakage areas (over/under-
Pressure nethod), shows good agre4ent.

The sa[e holds true for the comparison of üeasued and calcu]ated
data of window airing (flg.2,31.

ftle investigation of the window airing frequency in residentiaÌ
habitaÈs showed significant influence of

o heating systms (single stove versus central heating),
o billing of the heating cosÈs,

o inpact of traffic noise,
o outdoor tæperature and globaÌ radiation

on duration and frequency of wi.ndow airing.

Following Lybergrs suggestj.on (lit. 2) to plot t.lle frâction of windows
in ai.ring lþsition (turned or tilted) x tÐperature difference between in-
and outdær (fig, a), tbe irlþrÈance of enviroruentaL factors (noise,
heating systÐ) as ueII as the Eonotonous regularity of window-airing
behaviour becomes evident.

calculations of the long-Èerm (o¡ diurnal average) effect of air
infiltration and airing (for indoor pollution or indoor hwiclity control)
show that

- air sÈreans by lnfiltration and qfiltration are the doninating
factors in polJ.ution controli

- window ailing gets the function of "comfort ventilation" and
also plays an important role fron the psycho-hygienic point of
vlew, especially during the heaÈlng season; in àdit.ion, it is
an i,üportant Deans for indoor teDperature control ln sìJmer
Èine (fig. 5).

For bulldings wit-tr 'rair-tight" building envelopes, the possi.bility
of fine-step tlltj.ng/turning of ventilation Hindows ls essential for energy
saving indoor pollution and air huoidity control.
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Fio. I : AIR-INFILTRAIION-ßATES lN AUSTRIAN- 
RESIDENCES UNOER YVINIER CONOIIIONS
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Fig.z :

MEASUREO FRESH AIR.STREAM OEPENDINO
FROM IHE FOSITION OF IHE WING AND IEMPE-
RATURE. DIFFERENCE
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Fig3;
CALCULAÏEO AIR-RATE OEPENOINO FROM
OPENING AERA ANO TEMPERATURE. OIFFERENCE
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OIURNAL INOOOR AIR IEMPERATURE OF AN
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SUMMÀRY

E. PANZIIAUSER: The role of natural. ventiLati.on for indoor-clima te control
in Austrian buildin,:¡s. The influence of air i-nfiltration and window a rrrng
on the indoor air quali.ty in ¡t¡strian domestic buitdings was investi gated.
During heating seasons air-infil_trat.ion plays a main rol.e in securing
hygrenic condit ions of indoor air and acts in most buiLcìings/flats as"lrasic ve¡ttilat ion". Air tight wirrdows, which are installed in new or
renovaced buildings deprive the inhat¡itants from this familiar ',basic
ventrlation" and can give rise to poor indoor air quarity, unress ac-
ee¡>tabIe frctings for permanent venti-lation are provided. Window airilg
¡ri.¡rni¿lì'y can not rep.Iace the ef f ect of ¡rernranent ventilation but plays a
r oIe as "r--omfort ver¡tilatio¡r" .

R!]SUME

E. PANZTIAUSER: Le rôl-e de ventil,atior¡ naturelle dans Ie do¡naine du contrôle
cl imatique intêrÍeur. II a êtê étudiê quelle esr I ' inf luence de I'infilt.ra-
tron d'air cltune part, et de I'aêrage par res fenêtres, d'autre part, surla quaì.itê de I'air â l'j.ntérieur des bâtiments d'habitat.ion en Autriche.
Pelld.rnt les pêriodes de chauffage, I'int-rJ-tration d'air joue un grand rôJ.eet contribue rargement à assurer des conclitions hygiêniques de r,air
irrtèrieur et elLe constitue La "ventilation cle base" dans Ia plupart des
l¡âtrrnerrts,/Iogements. Des f enêtres f ermêes hermétiquement à I'air installées
dans des bâtj.nrencs nouvellement construits ou re¡nis ä neuf privent J.es
habrÈants de cette "ven[-ilation de base" habitue].le pouvant avoir pour
consêtluence u¡ìe mauvaise venÈilation intérieure, à moins qu'il n'y ait desclispositi.fs assurant une venÈilation permanente. L'aération pòr les fenêtres
ne pcj'urra remplaccr, en gênêraI, Iteffect dtune ventilation permanente qui
loue Ie rôl.e d'une "ventilaEion de confort,,.

KURZFASSUNG

E. PANZHÀUSEIì: Di.e Bedeu der natrlrlichen Lüftunq für die Beeinflu ssung
der Innenluftqua lit.ät. Die Unt.ersuchung bezieht si ch auf die Rolle der Luft-
rnfrltration und der Fensterlüftung für die rnnenluftquatität in österreichi-
schen Woh¡rhäusern u¡td zeigt, d¿ß clie Inflltration wåhrend der Heizperj.ocle
iur den tlygienezustand der Innenluft best.iuuuend j.st und in der Rege1 als
"Grundlûftung" der Wohnungen,/Wohngebåude anzusprechen ist, LufÈdichte Fen_
ster, dj'e in NeubauÈen oder bei der Renovierung von ALtbauten eingebaut wer-
rlr:rl , br:r.rubc¡r <iie Bcwohner dleser vertraute.n "GrL¡ncllrlf tung" ur¡cl f ühren in
cler RegeI zu hygienisch bede¡rklichen Innenlufrzuständen, sofern nicht ge-
eigrteLe Einrichtungen zur Ermöglichung einer regeJ.baren DauerLüftung vor-
gesehen werden. Fensterlüftung allein kann die Dauerlüftung nicht ersetzen,
spielt. jedoch eine wichtige RoIIe als ,'Komfortlùftung,,.


