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:urd hygiene by vanious technical Êystens are discussed.
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préÞentant'ainsi' les systèmes de ventilation tibre comlre une alterr¡ative de
la ventilation nécanique, Néannoins on rcte la tendance vers celle-ci. Leprésent rit résultats obte¡us par le programe de recherche et
de dêve-l tionné ci-dessus, tout en traitant les posslbilités et
les linJ ènes--techniques pap rapport à. une éconor¡ie de lrónergie
et àiJ'à -,èxigences á,nygi¿n". 
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Tter¿ e*lgt ¿ nt¡ibet ùf t¡turå1 a¡!ú æcl¡cic¡t *¡tiletloq eyctr-, rAicl
Ée€t tc r certålú de¡tee t Èis¡ ¡¡¡l 3{¡c ¡e-
Srlrerenir of carfola æd arê l€@tì¡51 of
ilr *rnge to ¡ Þ€-Eôatlb1 n dut rilt.

TbÊ åúrreût¿3ee ¡td ái¡alæ¡tages ef.YÂllon¿ rratit¡ticir s5rutcs bræ b¿en
a¡¡e¡scil Ll an ¿ile¡slt" r q¡d d ProSræ Ètàrted ia tte Felc<aL lqÉftÉc
of Gernmy foor'yeats ¡gs. thc Prottå-e csered iuvestigetions í¡ r¡roccu-
pied tert rooø âr slll es ín occopled.bildilSe.

AltùÐügh harueiriag of ve¡til¡tiæ vl-tl stàel fact€¡a ísftacocitg the
eaetgT balance of bùil.{iûgs' å! e.g. 5!tlüctùÌe' heetisg ryttts' idrrùítant¡
behevíor¡r €tc., aatces ¡åtüral systcG ùo ¿rû ahetúåìilç¡ to æntrolled ven-
titatioo, thetr is . t€o&ncy to r¿ßìlåaic.l ayaÈeme-

The paper preseat¡ teti¡lts f¡orn tåe ¡ d d pto3ti¡ . ltc possibilitiee
and timit¡ to s¡v€ €nrlqgt a¡rd to ¡elt the re{ûilcnêats at l¡ofort ànd hy-
gieae by various techric:l sFt€ÊÊ ¡¡e li*r¡¡acd

vestilat io Ststeus'IirÉetÍgated ia DræUi¡'a¡
Test lo¡nes

Tiútû ths GetGü r aod d progrå@e "VeotLl¿tio ad rlir Infilt¡¿tìon is
Elritdíngrn fifleterit venÈilå¿ios systêEs ù¡w òeea imcetigated luriag
cev€rll hç-tlng ferioúr lr r odei:o{ occ-picð ultl¡le onlt dwellìnge
end udet oiiural cli¡¡t{c cc¡itiont tr unoccr4lcÙ tert h¡ of eingle-
fsrily .lÐ€Ilin¡ floot pt'rl tl). lìc r¡ectrn oÌ irrcttigated tecl¡nical
€ysÈeF'covers -.-

lslutrl ventilation. (2): tindor¡s and ,levices for ncontrolled' nacural
ffily öl erùrtrt air flo¡re reeulÈ frou natural
¡rr{slr¡ê differe*ec ûue to wind..ot ÈeEperaÈure differeoces.. Üeually
theec dcc¿¡ùrål'.òÊtièer are insd¡lled naar or in connecBion vità
the Pin¿oF

aâ vell as'

echanÍeôl ventilaÈion (3): decentrùl Qt ceo¡r¡l 8y8Èen5 fot exhaust
f¿{ Èa¡Eilrlion or fo¡ both supply snt e*t¡¡EsÈ
iotÊ cag.t toubined ulth heat recovelrb
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Main objectivee of these investigacions had been to measure and co assessthe systeos concerning vencilation funcÈion, influence on duellingrs heac
balance and operaEion.

Ventilation Function

SysÈeos for Natural Ventilation
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Temperature induced ventilation of botteo hung windows, dependence
on inside-outside remperaÈure difference, wind velocity beiov I,5n/s, k: opening width
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against insufficient air changes, e.g. installalion of a seco¡¡d device.

SvsÈems for l,techanícal Ventilation

In general oechanical venÈilaEion systems ensure indePeûdent froo teuPera-
ture differences sufficieot supply and exhausÈ air flows a18o at very lot
wind velocicies. The dependence of Èhe air-flow rate on vind velocity and

direction is much mre betÈer than for natulal ventilacion 8yeÈe¡Ds.

Decentralized single supply or exhausÈ systeEs usually DeeE the require-
menÈs for ventilâtion of a single room but for satísfying veutilation of
the dwetling additíonal measures' e.g. window ventilaÈioD, are needed.
Drought can not be avoided. Especially uechanical ventilåtors in disÈaoces
of about 1 rn still shor¿ flow-velocicies above 4O enle (4).

Central supply ventilation systens are very sensitive to disturbiug iuflu-
ences as wind pressure or unÈightnesses, e.g. of front doors. AIso for
oÈher reasons, e,B. insufficient collection and remvel of the exhaueted
air this type of sysEem has soroe disadvantages' thus the installation
should be an exception' WiÈh central exhausÈ or supply and exhaust veoti-
lation systems, inclusive forced air venEilation, @st of the problens can
be avoided. In addition to this they offer Èhe advauÈage of heat recovery
and denand adapÈed venÈilaEiorr.

Enersy AsDects

Wíth viev to energy conservaÈion' exheust and supply exhaust ventilaBion
6ysteD are noat pronising, especially in conbination !¡ith hest recovery.
For all oÈher sysÈens lhe sPectrun range of air changee in æeE cases
resulÈs in higher heet loeses.

In Fig. 2 co¡mon sysÈens on the Gernan Earket are coryared. Reference is
"normal vencilation by windows" with 1 ac/h.

If the buildingsrs envelope is tight (infiltration rate abouÈ O,2 ac/h)
heat recovery by heat exhangers ¡¡ill reduce the heat losses to about 50 Z
(Fig. 2,a)). At higher infiltratíon rates of e.g. 0,3 to O'4 ac/h a16o
Èhe heat losses are higher (Fig. 2,b)). Regarding energy conservaliou Ehis
oeans, for an efficient heat ¡ecovery Èhe buildingsra envelope haa to be
as ÈighÈ as possible,

By an exhaust/suppty heat punp oore heat can be recovered fron the exhaust
air then is needed to wern-up the suPply air (Fig. 2, d))'sith lhe ex-
cepÈion of very low oucdoor teuperaÈureÊ' By way of calculatÍon there ia
even a snall "venÈilation gain".

More advanced technologies, as e.g. heat recovery fron exhaust gas of gae-
heaEers r¿ill raise this gain (Fig, 2. e)), dependent on the efficieocy of
the boiler.

For bottem hung windovs che air-frow racers funct.ional dependance on ope-niug vidth, ioside-outside te'perarure difference and r.,inå verociÈy canbe ehosn. Figure I irrustraces the infruence of teoperaÈure induceá venÈi-lation.

Fig. I
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þpical air change rates and heac losses by vencilation, central
supply and exhaust venÈilaÈion systen (single-fanily dve1ling, vo-
lume ca. 450 EJ)

a) reference, "normal" venÈilaÈion by windows
b) +c) supply and exhausÈ venÈilaÈion, heaÈ exchanger
d) supply and exhausc venÈilation, air/air heat pump
e) supply and exhaust ventilation, heaÈ exchanger, heat recovery

exhausE gas
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InhabicanÈs Behaviour and General View

WhilsÈ neasureEenÈs in unoccupied Eesc houses for supply and exhausc fan
ventilation with heat recovery did resulc in energy savings up co 2O Z,
in occupied duellings rhis effect could be thaÈ!ered by the inhabitants
behaviour. As Èhe investigations shoucd, che installation of mechanical
ventilacion sysEems in some cases Èhe inhabicants did no¡ hinder from
opening vindows. Thus disadvanÈageous behaviour regarding ventilation nay
raise Èhe air change rates r¡itb negaÈive effects similar Èo unÈighÈnesses
of buildinga some Èimes Èhe heatinS denand of a building differed from
anoÈher identical one by a factor 2, r¡ithout any inperfections in the
buildings fabric, installations ecc. in one of them. The inhabicants con-
tribuEe substantically by cheir behaviour Eo the heaEing denand of the
building.

On lhe other side che inhabitan¡s'acceptance of technical sysÈems is a

faccor of iuporcance in energy conservation. The inhabitants need a óerÈain
freedon of choice in Ëhe approach ro vencilation, and sometimes sÈill a
uíde-spread auspicion against nechanical installaEions could be noÈiced.
Therefore proceeding Èo veuÈilaEion cechniques for energy conservation
¡¡hich neeÈ i.ndoor air quality requirements should be aEÈended r¿ith infor-
Ea!ion end @Èivation.


