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-8, Qadwio et al: Ventilation in'Existing Buildinge, Pert One.
CE?unn Studies of Various Venmtilation Systems im 014 Renovated Public
Buildings. The suthor presents’some O the most important challanges fn
Tenovation ventilation design, suth as dramatic changes in the indoor snd
ostdoor climate, comparead to that in the original building, and the need
to create adequate indoor air with Yow favestment and rusning costs. Also
presented here are the field measurements fn two public butldings located
in Relainki city area with three ventitation systems of differeat types..
The conclutions are as follows: In these two buildings only a balanced
mechanical inlet/exhaust air Ventilation gystem seegs: to fulfill the needs
for satisfactory and healthy indoor envigonment. The main reasons for this
are the problems with the dust and noise im the ground floor rooms (window
ventilatfon}. Also the radon gas concentrations were high ia ome of the
buiidings, dve to the underpressure in the:ground floor rooms {natural and
mechanical exhaust air ventilation).

RESUME

S. Saismioc et les autres: ventilation dans les bitiments anciens.
Premiére partier Etudes comparatives de divers systémes de ventilation dans
deg batiments publics Ténovés. L'auteur présents les défis les- plus
importants du projet de venttlation de la rémovation tels les changenments
notables dans }air amblant extérieur et intérieur em comparaisos avec e
bdciment d*eorigine, ainsi gue le bescin de créer un air ambiant intérieur
suf f{ssmmment bon 2 de frais de fourniture et d'utilisation les plus
avantageux. Oa 2 présenté fcf le mesurage de terrain de deux bAtiments
publitecs, Istl:uit dans le centre d'Helsinki avec trois types différents de
systimes de ventilation. Les conclusions sont les suivantes: dans ces deux
bitimentsl, sesl le systéme de ventilation par alimentation/estraction
mécanique &quilibrée semblé répondre aux exigences de satisfaction et
d*hygitne de 1'air ambiaht. Les plus grandes raisons 3 cela sont la
poussidre et les problémes du bruit dams les pléces du rez-de-chaussée
{aération psr les fenBtres). La temeur en radon &tait Elevée dans le
deuxidme Bitisent 3 cause de la basse pression des pidces du
rez-de~chapsbfe (ventilation par -extraction naturelle et mécanique)-
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- KURZFASSUNG
.. Ssinfo-etali Ventilation in alten Gebiuden. Erster Teil.
wium;.msg;m' Ventilationssystemen in alten renovierten
fentlichen Hoden. Der Verfasser legt wichtigate Forderungen der
Ventilationsplanuag, bei der Renovierung wle erhebliche Veriinderungen in der
huspen— und Inneniufe i Verj ef' zum wrspringlichen Geblude sowie den

Bedarf, eine gbpﬁend g ;‘}m'nlol',:_ durch-verteilhafte Anschaffunpe- und -
Betriebskosten zu schaffen, dar. Rierbei werdem auch Vermessungen von zwed
o Zentruw Relpinkis befindiichén 5ffenlichen Gebduden durch drei
Ventilationpsystene veschiedepen Types vorgeste¥lt. Ep werden folgende
Schudssfolgerungen. gezogens:, et dicsen zvel .Cebiuden schelnt wur das
ausbalancieste mw&ine_llé%_ﬁ}éb_fa,se'}iq'uu erflillen. Die wichtigsten Grinde
dsfiy sind dle Staub— ond Lérmprobiéme in den 3immern des Erdgeschosses
(Fensteri¥fiung). Dex Radongehalt war im anderen Cebiude hoch. Dies hing
ait dew Hnterdruek in den Zimmern det Erdegeschosse zusammen (natliritche
ond maschinelle Augstxémungsventflation).
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VENTILATION IR EXISTING BUILDINGS i PARTVONE.

e COMPARATIVE STUPIES OF VAKIQUS. VENTSLATION
y SYSTEMS I OLD RENOVATED SUILBINGS -
o e e
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One of the most sipgaificast tesks in Yewevation ventilatfoa design 18
to choose the optimua ventilation system, 1.e. o get adequate: indoow afr

with low investment and usage €osts. Another great ‘challénge for the
engineer, of course, 1 the suitsbility of ventilar¥oii systea to the
asrchitectural environment. ' . TEs o

chenges in ocutdoor/indoot eavircament compared to tHe: original buiiding
such as: RPN s R ’

- tncreased traffic with it's noise and daost E

. alternating user hadits aad ventilatiot dehandh;hff'ﬂffférént 1‘!’eoms,
e.g. from office Toom to meeting rodW 'of V.v. g " -

.- removal of old stoves, which have a‘ctéﬂ"aa af bﬁg{l&‘bértf;ﬁ
eriginal ventilation system e AR e E i e
= . e e i * T %3

s . better aly kightness of the building envelopedue o' wew windows or
better wiadow seals e e

the original masonry ducts are partly ia a meglected condition e.g.
dlocked or have serious leakages. )
T . r CaEY
: To get more. fmfermation from practicali cases, the National Board of
;.f:,_‘miding has evalusted two renovated publie buiidings located “ta the
Yelsinki city area. Altogether three differermt wentilation systems were
. stwdled: a) natural venmtilation and mechanical exheast frém tollets, b)
‘mechanical exhaust from the whole buildipg and t¢) bplanced mechanical
exhaust/supply. I T o
Field medsorements adid analysi§ were done. by e Technical Centre of
Fialand. . aee

Individual challawges tn vent{lation design are for example dramatic
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Objects

Building I

Building I is situated in the street Hallituskatu 3 and acts now as an
office building for hte Ministry of Agriculture and Forestry. It's volume
is about 6 300 cubic meters and it was built in 1B4D's by City Surgeon
Pih1flykt. The building was renovated in 1972. Originaly it was equipped
with natural ventilation combined vith fireplaces in every room. In
rebuilding, the fireplaces were removed and a mechanical supply/exhaust
ventilation was installed. The ventilation system caused already in the
1970's compalints by employees of draught and nolise and the system was then
closed so that only mechanical exhaust ventilation from toilets was on.

In this survey 18 per cent of those answering suffered continuously
and 48 per cent temporarily from draught by ventilation system a), (1).
Also the poor quality of indoor air was felt continuously in 16 per cent
and temporarily in 45 per cent of cases.

Building IT

Building II is from 1897, renovated in 1981, situated in Rasarminkatu
24, and it's volume is about 10 300 cubic meters. It acts today as the
Museum of Architecture. It consist of two exhibition halls, library and
office rooms for personnel. Original ventilation system and it's renovation
system was designed so that all three types of system a), b) and c) could
be tested.

Fleld measurements

Building I

The evaluation of ventilation system a) showed a poor air change rate
of about 0,3 ac/h, which consisted of infiltration, mechanical exhaust from
toilets and natural airing via windows, each corresponding to about
0,1 ac/h. The tightness of building is obviously rather poor. Average
window leakage was 0,9 dm3/s,m by 50 Pa pressure difference, (2).

In ground floor rooms natural airing was practically impossible due to
traffic dust and noise. Also high radon concentrations were measured in
these rooms (See Table 1), (3).
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Table 1. Results of evaluations in Building I

Measurement Ventilation system
a) c)
Average air change rate, ac/h 0,26 0,55
Radon gas concentration Bg/m3
Average 100 60
max/min 320/30 150/50
number of measured rooms 10 5
Thermal climate draught ok
Energy consumption kWh/m3, a 60 75

As a result of this evalution the National Board of Building decided
to take the mechanical ventilation in to use again. Of course readjustment
of alr flows was necessary.

It was found too that the main obvious reason for earlier complaints
of noise and draught were many changes in the use of various rooms after
the ventilation system had been designed. Also some mistakes in
directioning inlet supply air grilles were found.

The air flows were reduced from original designed value (about 1 ac/h
in office rooms) to correspond with present design guidelines for rooms
occupied by non-smokers (about 0,7 ac/h).

In interviews the users quite satisfied with ventilation system c),
specially in the ground floor rooms. Only some smokers found the venti-
lation inadequate.

The total energy consumption by ventilation system c) increased by
about 25 per cent, i.e. about DKK 60 per staff person per year. The radon
concentrations were satisfactorily small, too.

Building II

In renovation of building IT air tightness was improved. Even high
windows with large areas provided low infiltration rates (see Table 2),
(4). This showed clearly where the leakage points in the building were,
e.g. the roof. It became a broblem specially in systems a) and b), where
temporarily high overperssure in upper the part of the building caused
moisture damage in the roof constructions.

The thermal climate was acceptable in all the ventilation alternatives
a, b and c.
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The air change rate was acceptable in systems b) and c). In systems b)
and a) radon concentrations exceeded the limit values (5), obviously due to
the underpressure in ground floor. Thus, only system ¢) can provide
sufficient ventilation without local air quality and pressure problems.

Table 2. Results of evaluations in Building II.

Measurement Ventilation gystenm
a) b) c)
Average air change rate, ac/h 0,2-0,3 0,7 0,7
Radon gas concentration Bg/m3
Average 480 450 250
max/min 840/260 610/350 320/50
number of measured rooms 6 5 6
Thermal climate ok ok ok

Average tightness of the

building, Ngg
windows, dnd/s, m 0
envelope, ac/h 2

Conclusions

The evaluation of these buildings showed some remarkable points which
must be taken into account when designing and using ventilation systems in
renovated buildings:

. noise and draught problems must and can be avoided already in the
design of ventilation systems

. when changing the user habit'of rooms, the user should also take care
of the readjustment of ventilation system

- in city areas forcing of natural ventilation by airing via windows is
practically impossible due to traffic dust and noise

* in renovations in the Helsinki City area oniy a balanced mechanical
ventilation seems to fulfill the needs for satisfactory and healthy
indoor environment.
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