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t¡t¡tûrtloa
It l¡ ofte¡ stld tÈ¡t nrtrü¡¡. wtll¡tlo¡ ¡åollt ôe'¡¡å{ evc¡ la

aerbulldlq; especlrlly la åoarfrg, rt.ræll ¡¡ fe'¡ll'ò¡lld{ng reacva-
tlons. Tùese ¡þtenentr årve çoerall¡r polotel o€t üi€ t¡¡atlc rltä lnd
rlsls of todqy's mctr¡nlc¡l "¡t/st€Fs, yet rltåout rredersteadlng the hls-
tory of naû¡ral v,e¡tllatloa'¡r,gart of r floe fute¡rrtlo¡: rtructûE -
treatlag - rentllatlont úlcâ cbid¿ nrt rlttq¡t necl¡¡lc¡l forces.

Iltb tod¡yf s lrlgher rÊ$¡lr€¡eats fc¡ tfir fl¡llt¡¡ aal rortlng efff -
clency. hl$er rates of -íuto.ttlot. û.rllalng or¡tioor alr qualltf and
cmtral heatlng ststems etç. ltcou'lr! ôe c¡slly trstlfled tl¡t {t ls
uheconoslc¡t. if ¡ot lnposiille, to Get tb¡e-¡cqclremeats xlt¡ türe
natur¡l rentll¡tlon.

. fhe tssrrcl¡tloa of Fl¡alsir l¡r¡ofacü¡¡ers of li¡ llædl{ng fqotpneìt
made ¡ pllot study la t98l la order to flad potenllrl rÈys of systeq
and prodæt developneot. lt rrs foúrÈú very dlff.-lcult to make any deve-
lopnent brsed oo 'püre' nàt{ral æotllrtloa. But:rl¡en ner products rre
planned, tte deretbpeeat shorrld bc brseú oa ûrdeîst¡.dleg the hlstory
ôf ventllatton, desc¡löed e. 9. la ref. lll.

Chanoes ln condltloas le exlsÈl¡¡ bulldlnos

TlÈre rre mry frctors that uây b¡ve lnfluenced the functloe of
exlstlng ventll¡tlon s)'stems or lecre¡sed the need for ventllatlon.
âleost in every case the coodltlons of f¡rætlo¡lrg artural ventll¡tfor
hlre essentlally deterlonted, althorgñ tlhse càuçs .re $ot rlrays
eàsy to reallre. ftc conseçrence¡ ane éfteç,ryÌ{ced cel¡ aftcr renova-
tlons ñave beea nde. l.e. rfter sever¡l ilouTtneoc¡.ct¡ra+s.
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tnfruved'rlrtlghtness. lddltlonal lnsulatloi. and especlally the
rapor b*rlei, ¡aTes$eõulldlng envelope @ie al'rtlgûrt, ln order to
avoid drrught, tùe rladorÉ aÈe often re-se¡ìed. fe,r¡tlr¡l ventllatlon,

' loproved rlrtlghtaess ¡lnays means a reô¡cel rlr càaeç râte ¡nú need
for ner srppl¡ rlr arrlngeoents. l¡ ¡ æchae{ctl €ü.ust.Btste¡. these

. örrtng€rmnts.lre needed as rell lcc¡u¡c of ltss rffltlent ye¡tll¡tlon' tåe sõ-rrlled nbedroo¡¡ probler'l?|" lhe alr rln¡r llnds the erslest
'' f lor¡ route¡ ! -..'

l-

'Rc¡oyd of old'¡oc.l alrê91æbs, lìc latagratlon of heatlng and
rcatllatloa@ ò¡olcn lf the old flreplaces are
reiloyû¿, Gcntral heetlng vltå rater r.dl.tors côuses, of course, less.
worl ¡nú ls norc cqrfcrÍ¡òle, but rào has ¡rl{ ¿ny ¡itcntlon to-the tJ
ollrsr part of tltls fnte!Ë.tlon? the eù¡¡¡t rlr drrcts. hrre oftcn be
clo3ed off rnd €yen the stlll,:exlstlng on€s haye lost nost of thelr
drlvlng forcc Arevfouslyrs¡6¿¡¿¿ by the varr rdJql¡lng.,çàfño€J. ,;¡
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Yents ln outer ralls rære
earll of natural ventllatlon. But
slnce they are draughty ln rlnter, the closlng them off Ías a very
na tural consequence, leavlng lnflltratlon and alrlng the only ways of
çttln9 supply alr ln.

(especlallY taken into use
ln r ral consequences ls the in-
creased emlssion of fonnaldehyde.

Chanqed usaqe or layout of rooms. Thls means almost always lncreas-
ed ne sinkl, for example, rnany dwel-
ll¡gs have been changed into offices. A large room may have been.
dlvided lnto four small offices - three of them wlthout any ventiìation
arrançments.

Thls change often goes together with
the ore machines. But increased office au-
tomatlon in itself has increased the load. In additÍon, the emissions
frorn copylng machlnes etc. must be taken ìnto account.

The old ductwork, mainly
naso se of tÍme. E.g. during
radl orrnercial) of a flat,
many old ducts may have been cut off.

Airlng vla open rlndows has its advantaçs. You may have- a party
at home, a-meetlng of six persons ln your small office, or other excep-
ifona'l ioads whlcñ the ventltation syltem ls not (and should not be)
designed for. The openable rlndor has also posltlve psychoìoglcal ef-
fectí (you can have a way of controlllng your indoor environment)

An openable window cannot be regarded as part of a modern ventíla-
tion systäm for two reasons. One is iomfort: iust as you rather. let
your rãdlator system take care of heatlng wlthout everyday troubles
,ith you. firepiace. The other is air quality, because the openable
window can also be closed tightly!

ost of the old bulldlngs equlP-
ped the maloritY of one-familY
hous hlghìY Polluted outdoor air.
Therefore, alr supply arrançnents often must lnclude air fiìtering and

aìso nolse reduction, whlch increase the flow resistance so that natu-
ral ventllatlon hardìy can mrk properly under any conditions. In city
centers, alr lntake from.street facades should prefarably be completely
avol ded.

There ls no return to cheap energy, and
the w any further reductlon in ventilation
rate and ñaybe also in milder cllmates), a

good lndoor alr qualfty can be guaranteed in an energy-efflcient way

õnly lf the ventllatlon ls controtled and lf heat recovery is lncluded
ln the systen.

How to achleve a functlonlnq naturaì system?

leakage paths.

Measurements, e g in (2) and (5) show also that the air change

rates in various roomi vary very much and cannot be predicted. Accor-
ding to some calcuìations and fieìd observations, the monthly average
air"change rate can in certain special cases be almost constant throug-
hout the heating season, but high deviations from thfs average are com-

mon.

The probìem has so far been worst in rather new airtight singìe-
family hoirses where natural ventilation is still widely appìied. Locaì

air cirange rates below 0,1 aclh are quite cormon (5).

Towards svstematic renovation

"But You can simoìy oDen your rfndoro

Facts about air chanoe rates

nts hv imnle nechanizatlons

If the existing ductwork does

not akaçs can be easi lY rePai red,
ther rt ihe system lnto rnechanlcal

exhaust, as shown in Fig' l.

Small ventilation units. {n this alternative, further tcchnlcal
deve . g. for smal I standard packages to serve

a fl i; kind of packaç, çnerally equlpped at
ìeas eductfon, heatlng coil and fan can be ln-
tegrated for example with an ordinary alring panel.

Before starting building renovations, a careful analysls must-.
be cariied out, witñ examiniñg both the existing structures and bul.l-
áin!-serrices íe.g. p"essure [ei-ts of the ductwork), and the demands of
;il'pl;;;¿ã-;sè-oi the bui I di n9 .af ter renovations ( çñã-- ral lv. varlous
aiielnatives are to be evaluatèd). A systematic analysis method is
being developed by the Nordic Ventiìation Group.

I
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Flg.l Slrnple mechanlzatlon of natural exhaust. Existing_ducts are cut
and provlded wlth adjustable dampers. An exhaust fan ls installed
and the new ductwork ls provlded with nolse reductfon.

Careful Yrlth mlxed systems!

It ls posslbìe to comblne natural and nechanlcal ventilatfon' e.g-
wlth a smali ventlìatlon unlt for one room or one flat. lf thls unlt
has both supply and exhaust fan wlth (about) equal afr f'lows, lt can
rork wlth approprlate pressure condltions wlthout dlsturblng the natu-
ral erhaust. But lf exhaust only ls applled, the natural exhaust ducts
act as supply alr ducts, spreadlng e.9. odors fron tollets trhen the
kltchen hôod fan ls on! ln that case, serlous problems can be avolded
by uslng one-way dampers.

In some old renovated offlce bultdlngs ln Helslnkl the natural

ded.

Concl uslons

control I able '

tems.

di ngs.

Bullding renovation often requires cornprornlses' Yet re shouìd bear

rhe air quatity in mtnä. i'örä¿,ðirtiõn wiìl nostly aìso satisfy the

buil ders and architects'
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