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RESTME , One of tìÊ Eost elgclflc¡¡t ter'lt tn trÞfrrrtlon venÈilaÉ{oã Úesfgn te

r€ choose thê optfBr-;Jfl"Éf"o oyst.enr l.ë- tû ßer adequate,{rdoot rfr
¡llh l- târeùrmenÈ .oa-o"rg"'.".t.. n.oibr 6rtd.:chatléñge toi-the
ê€ln€ttr of course. i" tft"-""fttblllly orf Ê'Ùtllt3{biÍ eyçtcr'Èo the

õfchlté€ttttl envtrdlæót' ' t"i
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j lr,"a"a""d trafflc r¿tth tt!¡ nolce ¡eit dBst n ,,
ti".:

. âltetnttlng user saùltc .rl æntitttlÛr¡ deharrd¡ þfiË{tterent lecoe'
€.g. fron ãf ft.e roeo t€ Feetlnt tt*,.1,"1"' , 

t . . . - 
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rctovrl of old stovea, r*rlch have a{dl er "t -cffÇçlrà-e¡tt:i{
etlglnal e€ntllatlon syçt€m : 
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b€ttclá11-tltÙtnessofthebulldtngenrelopcdue.to.æ¡"rlndogsor
bette¡ r¡lnd* scals

' Èh ottSlnal r|8üqt düct8 áre Partly ll . Ëtlected condltlon e'g¡
Dlocks# or have sètlout leakages' . + . , r.:
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'ertáipt/"upliv. 
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Table 1. Results of evaluatlone ln Bulldlng I

Bulldlng I

InthlseurveylSpercentofÈhoseanawerlngeufferedcontlnuougly
and 48 per ceût tertrPolerfly frorn draught by venÈlletlon systen e), (1)'
llgo thà poor quallty of fndoor el-r t'eB felt contlnuously ln 16 per cent
and teúporertly tn 45 Per cent of caeee.

Butldlnq II

Butliltng II ls fron 1897, renovated ln 1981, FlÈueted ln KasarnlnkaÈu

24, afld Ítrs volune 1e about 10 300 cubtc neters' It acts today as the

lfuáeun of ArchlÈecÈure. It conelst of Èwo exhlbltlon halle, llbrary and

office rooos for pereonnel. orlglnal ventllatlon systen and I'trs renovaÈ1on

"y"t"r "." tleetgnãa 50 Èhat all Èhree types of system a), b) and c) could
be tested.

ObJecta

tr'ield [eaBurenentg

Bulkltng I

the eveluatLon of ventLlatLon aystem a) showed a poor alr change rate
of about 0r3 ac/h, r¡hlch conelsted of lnfllÈtatlon, nechanlcal exhaust from

Èotlets anå natural alring vla wlndows, each correspondlng Èo about
0rl ac/h. The tightneas of bulldlng le obvlously rather poor' -Average
Jndow leakage wãs 0r9 dn3/s,m by 5o Pa Pressure dlfference, (2)'

In grounil floor rooms natural alring was practicelly lnposslble due to
trafflc ãuet and noLse. Also hlgh radon concenÈraÈlons ltere measured ln
theae roooa (See lable 1)' (3)'

MeeaureEent

Average afr change rate, ac/h

Radon gas concentretlon tg/rn3
Average
rnax/mln
number of neasured rooms

Thernal cllmate

Energy coneunptlon kwh/n3, a

vent lleÈlon
aì

o,26

100
32o/30

10

draught

60

8t9ten
c)

or55

60
150/50

5

ok

75

ilì

llr

t'\
i,,
t
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Aa a reeult of th18 evåluÈlon the Natlonel Board of Brllldlng declded
to take Èhe mechanlcal venÈllatton ln to uee agafn. of course reádJustlænt
of alr flowe rdas neceaaarY.

It r¡ag found too thet Èhe oaln obvlous reason for earller couplelnts
of nolse and draught uere nany changes ln the use of varloua roong after
Èhe venÊllaÈlon gysterft had been desfgned. Also sone ulstakes ln
dlrectlonlng lnlet supply alr grllles sere found'

The alr floq¡s r¡ere reduced fron orlglnal deslgned value (about 1 ac/h
ln offlce roone) to correspond wfth present deslgn guldelfnee for roons
occupled by non-smokers (abouÈ 0,7 ac/h).

In lntervle¡¡s Èhe user6 qulte aatlsfled çlÈh ventlletlon syeten c),
speclally fn the ground floor roons. Only gone srnokers found Èhe ventl-
latlon lnadequaÈe.

The totel energy consumPtlon by ventllatlon systen c) lncreased by

about 25 per cent' i.e. about DKK 60 per staff Person Per year' The radon

concentreÈLons wete satlsfactorily sna11, too'

Butldtng II

In renovaÈlon of bulldlng II alr tfghÈness ras lnproved' Even hlgh
wfndor¡s wfth large tt.t" pto.tided 1o¡ lnfllÈratlon rates (see Table 2)'
(4). Thts showed clearly where the leakage polnÈs ln the bulldlng vere'
è.g. ttr. roof. It became a broblem speclally fn systens.a) and b)' shere

temporarlly hf8h overPerssure ln upPer Èhe ParÈ of the bultdlng caused

molaEure dena8e ln the roof constructlons'

The thernal cllnaÈe was accePÈable ln all the ventllatlon ålternetlves
a, b and c.
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The alr change rate rres ecceptêble ln eyaÈens b) end c). In eysteus b)
and a) radon concentretlone exceeded the llnlt valuee (5), obvfouely due to
the underpreaeure ln ground floor. thus, only aysÈen c) can provLde
aufflclent ventllåtlon wlthouÈ local alr quallty and preaeure problene.

Table 2. Resulte of evaluatlons tn Bulldtng II.

ileesureûent.
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Vent llat lon
a) b)

sys ten
c)

Average aLr change rate, ac/h

Radon gae concentratlon Bg/n3
Average
lDex/Dln
nunber of neasured roons

Theroal clLnate

o,2-o,3 or7 or7

480 450 250
8401260 610/350 120150

6 5 6

ok ok ok

0,13
2rO

(5) Castrén O., Radon Problems I
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n bufldlngs, Lvl-lehtl 1983.9.38-41'
83.

Averege ÈlghtnesB of the
bufldtng, N56

wÍndows, dnj/s, u
envelope, ac/h

4
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Conclugl.one

The evaluatlon of these bulldings ehowed some renarkable polnts whlch
ûu8t be Èaken Lnto eccount vhen deslgnlng and using venÈllatlon systems ln
renoveted bufldlnge:

nolee and draught problens ûrst and can be avofded already Ln Èhe
deelgn of ventllatlon sysÈens

rhen changlng the uoer heblÈ of rooms, Èhe user should elgo take care
of the readJustDent of ventlleti.on eysterû

fn clÈy areae forcLng of neÈural venÈLlatlon by alrlng vla r¡lndows 1s
practlcally lnposelble due to ttafflc dusÈ and nolse

Ln renovatfone ln the Eelslnkl Clty area onLy a balanced.mechanfcal
ventllatlon seena to fulftll the needa for satlsfecÈory and healthy
lndoor environnenÈ.


