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4 Intxgduction

The knowledga: of the amount of air flows is importast nobt.
only ip the detegpmination of thermal:cofifort or air gualisyg, but
aleo in tHe estimatiom of heatipg reqn,z{u!nts. Simulttadecusly,
eme of tle. wygye of energy savipps Lh bolldisge dar’ ﬁ;,gga “hedt Tng
season is the correct squ:lal af complex of probiéms ich e
Eolltut{powet ef ventilatien ald'ltrtightnlqdﬁhﬁ‘bdild;hg strse=
ture, P : ' 3 ‘

These different factors will he reviewed in the paper. In the
first.part of the paper some of the results of experidhents {m N
exigting dulldings are preniated. In the second part of the paper
the way of sir flow reduckfom by the Eightening of ‘buildiong "~

. gtructures and the chotece of veantilati

2

“eystems has been

" _presented. =

>

; Results of experiments
] i E
The research work has been done on about two hundred dwelling
houses characteristic for rthe:Polish Bsildimg Industry. Descrip-
tion of the mefhods uped and-particular results have already. deea
presented in bibliography (1, 2,3, 4, 5, 6). Fof typical indoor
winter clothing {1 ch and activity (1.2 met) Predicted Percen-
.Lag# of Dissatisfied y-arg between 15 ¢ 20 % in single family
houvges {SH) and 40,4 50:%, in multi-storez blpecks (MH), The average
air flow cogfficient gre ! for windows 0.8/ + 2,2 n® /mbr (SH) and
1.5+ 6.8 m? /mhr (MH) at £p = 1daPa, The kinertic ehergy of the
alr flow'in the vicinity of windows varies between 0,02 » 0,22
mW/m? . The average pressure differences equal of 0.% to 0.7 daPa
(SH).amd 245 %,/743 daPa (MH). In this conditiems air change rate
as far as the whole building is 0.1 # 0,4 hr' (SH) and 1,5 & 2.2
hr=! EMd) when the natsral ventilation (NV) is installed. In the
builﬂ%g;a with the mecharical ventilation (EMV) these values ~
equgl 9.8 +.1.5 br™! {only MH). Ia blocks with the natural veamtila-
tios the air®dpes ndt often 'flow. into individual fooms.
‘“For testing buildings with the NV heat losses (including ajr
4nfiltrgtien) varies between 10 & 12 I (SH) aud 40 + 60 I .(WH)
from:;the total heat losses. In blocks with the EMNV this fraction
iz about 60.Z, The energy consumption on the ventilative
_requiremsnts in heating season (for Silesia) waries between 10 ¢
25 .MWh (SH). and of 250 MWh to 450 MWh oz Ereatqr {¥8), After
nqﬁiggcationl of external wall (by the additienal wall insulation)
the (fraction of vemtilative heat losses ar@ 1increased to the
153+ 20 X (SH) and 55 ¢ 75 ¥ (MH). :
5

The comparison of a large nuabér of experimeats for existing -

‘belldings allows to name the maim directions ‘of continyed works

; . 'fqr slimination the exeessive impact of air Flow on energy losses,,

Thess works are completed by the calculation of air £ i simu— .

lation, These metheds were used bz the author and ‘thefp resulls:

prove that the gonditions in the buildings ark azs m "{x’gidg‘ﬁqﬁ_

as the necessities of building structure tigﬁﬁgﬁ}nkg? w8, 3410,

y - . 'y - - o r : [ - -
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"Method of analysis ! Fig.l. The illustration of the method proposed fot the determi=
; ) ' nation:of tightening of buildings envelope and choice of
d ' & . ) ventilation systems in.dwelling houses (1 = for k-
The ventilation systems in dwelling houses not only consist values from measurements; 2. - for kgp - values from
power of ventilation (fan) and comnstruction of air ducts, but also Polish Standard Norms), ’
airtightness of building structure., Simultaneously, these factors - .
are two basic ways for reduction of energy consumptfon in buildings.
Airtightness of the building envelope may be analysed as one | i
of the important factors in the thermal protection of houses, The r . 1 + k.
total heat losses of buildings are the sum of conductive heat flow, | I 16 / 1 Lzu
the air infiltration heat flow and heat requirements due to 1> ! ’ —
ventilation (as the results by used the duct ventilation). When the L : y J 1_\/ [B)
fraction of infiltration heat losses to the total heat demanded . O
(without the ventilative heat losses) is reduced to 20 %, the ave- + : / + H-J -
rage air flow coefficient of gross enclosure area can be calculated: 1 : 5 | Oc\é
Q
ag, = 0.7 km(Apm)"*' ma/mzhr 1) 1 J ;%
where k; - value is the average thermal transmittance of ETOSS 9 —
enclosure area (W/m2 K), ap is the average pressure difference L e
for the winter conditions ana‘-the areas of the all perpendicular i T o ©
walls, ‘bottom and top seperation (daPa) and o 1is the air flow 4 .
exponent (most often is equal 0.65 4 0,70), The pressure difference I <
may be calculated by determining of weight mean from pressures on the 0 it =+ 0
all exteruall; walls of buildings. In this case, illw am —h'valu?f are 10" 08 06 04 02 ~ 02| 04 06 [08 1.0 1LZm'
results of heat transmition through external walls and heat ow 1 i
due to the natural air flow from outside as of wind and thermal —=-AIR CHANGE RATE 10% ,-/x/ (J/:) 1
driving. Some results of these calculations are illustrated on "’M | I
Fig, 1. Buildings are divided by the ratio of the grass area of the w03l .4 — s o
enclosure to the building's volume (D). The a, - values vary £ 15} 1 5 "‘E
between 0,3 + 0.8 m3/m2hr (MH) and greater than 0.8 + 1.0 m3/m2hr }x’/ T o=
(SH). For these values the air change rate varies between 0.1 % 0b ] s (@)
0.3 hr-1 (MH) and greater than 0,4 + 0,5 hr-! (SH). As it shows 4 > >
for huildings from the ratio D lower than 0.6 + 0,7 m-1, the air 4 *
change rate 1s also lower than minimal fresh air requirements, 0° —
These buildings are excessively hermetic and the controlled
ventilation system must be installed. In general, the additional
air change rate (reduced to the minimum fresh air requirements -
0.5 hr“% is the function of building largeness (by the ratio D), 3. In buildings with volume :lower than 10000 m3 (0.3<D<0,5 m—1)
The natural ventilation can be installed in dwellind houses if g it is neccesary to supply - exhaust mechanical ventilation
volume is lower than about 1000 m3 (1L + 3 floor levels), "hen (they are multi - family houses from 8 212 floor levels),
the buildings volume is greater than the mentioned value the The a, - values is about 0,6 m3/mZhr,
mechanical ventilation must be installed. Energy may be held not '
only by tightening the building envelope or meczanical ventilation, 4, For high - rise buildings (P=<0.2 m—7) the supply - exhaust
but also by heat recovery from exhausted air., Ian high - rise systems with waste_heat recovery is recomended, The ag -values
buildings with the "supply - exhaust mechanical system (SEMV) and are about 0,4 m3/m2Zhr. When the heat efficience equals 0.5,
tight houses structure, both the indoor air quality, thermal a good thermal comfort, indoor air quality and reduction of
:comfort and energy consumption are independent ‘on the weather. the heat demanded can be maintained,
In the ‘average winter conditions:(0°C, 5 m/s) reduction of venti- ..
lative heat losses by tightening the building envelope is higher Finally, the energy reduction by eliminating excessive air .
than 30 + 40 X (MH). The higher energy saving (about 70 Z) mav flow Ehrough the building envelope may be limitted to about 20 X
be received if the waste heat recovery is applied, These results of the total heat demanded in all Polish dwelling houses, This
have been made for windows only opened for short periods in the reduction corresponds to the lowering in the air change rate
case of extreme bad air quality, from 1.5 hr='to 0.5 hr-1T. The increase of air rate goes together
with the increase of this fraction (i.e. 20 Z), but these changes
On the basis of these analyses for different buildings it are of periodical character (two or four hours in the day as the
can_be defined both the limit of tightening and the type of results of experiments and questionaries in existing buildings).
ventilation system to apply. . .: . . These changes consider the regulation of ventilation systems,
1, .For building volume lower thanm 1000 m3 (D>0,6 + 0.7 m-1) the
‘matural ventilation may be applied. The. ay - values 1s about
1,2 m3/m2hr,-~" =5 - ; A P
2. If buildings volume is lower than about 5000 m3 (0.5<D<0,7 o)
the exhaust mechanical ventilation must be installed, The an -
values are about 0.8 m3/m2hr, These buildings are multi -
family houses from 4 ¢ 6 floor levels,
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Conclusions

The knowledge about the airtihgtness and ventilation of
Polish buildings has been significantly increased during the
last four years. Both experimentally and theoretically the
correlation between airtightness, air change rates and thermal
nerformance in different buildings was shown by the application
of simple method;,.This method is helpful for definition of bhoth
the limitation of tightening -buildings and for choice of the
type of ventilation systems, But there are still problems to
be solved, Areas which need supplementary research are:

~ determining of airtightness requirements from bilological
demands (due to different building materials, odours of man's
body, air humidity, etec.)

- ailr change rates in various rooms and possibility of regula-
tion demands of ventilation systems

- increasing of co-operation structural and HVAC engineers in
the design and construction of buildings.

These all factors, however, tend to ignore the main point
which 1is a good ventilation, but good ventilation cannot be
obtained without tight structure and correct realization of
thermal insulation of buildings. On the other hand - cannot
ignore the energetic point of view from heat consumption on the
alr requirements of buildings. Requirements and standards on
these problems will be further discussed.:
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SUMMARY

M,B.Nantka: Air flow in dwelling houses from energetic point of
view (PolIsh experience). The present paper reviews the Important
wavs Of reduction the excessive impact of air flow oa energy losses
in dwelling houses and the quality of the air. In the first nart
of the paper some results of the experience in the existing houses
have been presented, In the second part the simple method to make
possihle correct solution of energy reduction by organisation of
air change in different construction of houses is described. The
aim of this method {s the decrease of the average alr coefficients
of grass enclosure area of building to demand values and determis
nation of the heat criteria for type of vent{ilation systems
selection, In conclusion of the paper the main directions of
further analyses are presented.

RESUME

M.B.Nantka: Les mouvements d'air dans les maisons egsistantes an
point de vue energetique {(experlence de Polo&ng}.Dans ce rapport
on examina les chemins princlpales que meénent a'la borner d'excese
sif d'influence d'échanger de 1’ air sur demandes de chaud des
maisons residentiels et sur qualite de.l'air d'intérieur. Dans la
nremiere partie on representa quelques resultats de mesurage |,
lesquels on mena dans les batiments egsistants. Dans la deuxieme
partie on decrit la methode qui rendre possible correcte solution
pour diminuation de consomation d'energie dans diverses bitiments
par convenable organisation d'echange de 1'air, De point de mire
de cette methode est recevoir de correcte mouvements d'air, qui
sons determined plus precisiment dans la ventilation., La methode
nermetee ausii sur determination des criteries energetiques au
choix des systemes de ventilation dans les batiments. En conclu-
sion on presentra les directions principales des essais et
mesurage futures, . .

KURZFASSUNG

M.P,Nantka: Die Liftstromungen in den Wohngebauden vom energe-
Eischen OStandpunkte aus (Die polnischen Erfahrungen), In der
vorgenstellten Bearbeltung werden die Hauptwege besprachen, die
fur die Einschrankung des tibermassigen Einflusses auf den
Warmebedarfe der Wohnungbduden und auf die Gite des inneren
Lufts fihren. In ersten Teil werden die einingen Ergebnisse der
in der bestehenden Gebiduden durchgefiihrten messungen vorgestellrt,
Im zweiten Teil des Berichts werden die einfachen Methoden
beschrieben die Korrekte LOsung im Umfang der Verungensung des
Energieverbrauchs durch die richtige Organisation Luftwechsels
in den Verschiedenen Gebauden ermoglicht, Der Zweck diser Methode
is die Verkleinerung der mittleren Luftdurchgangszahlen durch die
ausserlichen Verschlage zu den erforder lichen Werten und die
Luftungssystems, Im Schluss werden die Hauptrichtungen der
Kinftingen Untersuchungen und Messungen vorgestellt,




