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This paper describes a short analysis of some results af calculations
air flows and the ventilative Rheat losses in buildings.

1. INTRODUCTION

The research work has been made in residential blocks
with the natural /gravitational/ ventilation, orove
that there are accidental conditions /Nantka M. 1978/.
It refers both to values characteristic for ventila-
tion's action and parameters of the indoor climate. -
The analysis of large number of measurements allows to
name the most important factors distrib ventilation
processes, namely: )
- External conditions as temperature, wind and layout
~ Internal conditions that vary according to the con-
ditions of utilization
- Structural properties of blocks and types of venti-
~lation system applied.
The full investigations could not have been made in
regidential blocks. Therefore, for further tests one
of the methods of computation has been chosen. This
method based on the air flow and pressure drop bal-
ance in all flats and the stairwell of the building.

2. T™E KETHOD OF THE ANALYSIS

Fach building has a large number of rooms. These
rooms are coanscied tarough permability for air ele-
ments /windows, doors and ventilation ducts/.
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“he dependeces /1/,/2/ are the equation system com-
posed for /kr + 1/ nonlinear equations and /km + 1/ of
uaknown quality /x - pressures im the flat, Y - pres-
sure at the top of stairwell/. In this study = dig-
ital computer technigue nas been used /Nantka ., 1979,.
To use the programme the air flows in the building
under congideration were defined by a series of inter-
conected nodes. The balance’s solution /Newton -
Raphson’s method/ demands defining of accurate data o?
external, interszl ard construsztionzl “zciors.

3. SECRT ZEALYEIS OF SLLE JZZULTE

Chenge of air flows in buildipgs with natural ventila-
tion ere schematically showr in Fig.2.

Vertilation ducts in the flets located in the upper
part of blocke generates larger vacuum thar in the
flats lccated at the bottom of blocks. Those factors
cauge air flowing through the stairwell from the bot-
tom to the top of it /look Fig.2 4/.

If the air temperature increases in venzilatiorn
ducts to +40°C, the paths of air flowing im tne
stairwell change /¢iz.2 B/. Simultenecusly, in venti-
lation ducts for the flats oa the tcp of block, the
direction of air flowing changes.
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In buildirgs loca%ted in tswng the greztest cneanges
take place in blocke snielded with tze other /Tig.2¢/.
Ip flats located on tor uf the building in question
exterior z2ir does not flow in. For examgsle in the e~
leven-storeys blocks air infiltration through windows
contains Ircc two to three top floor levels /tz=-2005.
¥#=5 m/s/ znd Irom six tc seven top floor levels
/t,=+20°C, w=10m/s/.

The results of celculations trovide a material for
egtimation 27 ihe period of ccrrect work of natural
ventilatica. igure 2 D sresentes it for eleven - sto-
reys bleccks. ; common frequency /tz,w/ for grounds
situated terwes 5C°-52° latitude /Esdorn H. 1975/ and
calculated <ata /lineg/ of air exhaust that equal to
zormative qualities /V,/ are shown. Ia the eleven -
stereys residectial blocks the cuality of exheusted
ir is less thar required values in 90 percent resi-
give changes of external conditions.

The cnanges 0f air flowing ia blocks for tne me-
cnaniczl ventilation are in accordance with reguired
ones /iantka . 19E1/.

The influence of ventilation on energy losses in
blocks is presented in ™ g. 3. Total heat losses may
be expressed by amount of the conductive /Q_/ and the
air infiltration heat flow /Qv/. On the top right
side of 7ig, 3 tne range of air-charnge rate for the
“irst and eleventh floor level of blocks have been
ccmrared. On the left side of the graph demanded ener-
2y nea.s are compared for the mentionmed levels. This
calculation incliudes S5 percent of the recisive
cranges oI extsrnal conditions. The infiltratiocnal
nest denanded ls exoressed as percentage to the total
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heat losses
O on (3)
Qp+Qy n+kigc)A/K

The external walls in examined blocks /look Fig.1/ may

be described by the zverage thermal transmittances

/k/ of gross enclosure area, which is equal 1,25 W/mlK.
The air-change rate in flats /results of calculations/
equais from 0,1 to about 4 per hour. The ventilative
neat logses in buildings with the natural ventilation
equal about 45-55 percent of total heat losses. If one
applies the mechanical centilation /M#WMI/ and assumes
a minimum of air-change rate /0,5 per hour/, these
heat losses may be lowered to 20-25 percent.

The greater saving of total energy consumption /about
40 percent/ can be obtained, if heat resistance for
external walls is increagsed and the systems that sup-
ply necessary amount of fresh air by ventilation
ducts are applicated.

4. SUMLARY AND CONCLUSION

The best method of analysis of the air-change rate in
reéidential buildings is to apply a digital computer
programme, bagsed on the air flow and pressure drop bal-
_ance /look Fig.4/. The estimation of processes is quick
and comparatively easy to achieve data for vractical
application.

(ﬂ The natural ventilation depeads oa such meteorslo-
gical factors like the velocity and direction of wind
and outer temperature. Those are the forces acting
and simultaneously the factors that deforme air-change
rate. The air flows in blocks -with the mechacical sys-
tez is slightly influenced by the weather. Interior
climate and pogsibilities of regulation of the air
flows approximate. Therefore, the mechaaical ventila-

2

tion is necessary in kig blocks of flats.
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There is elso pos3ibility to reduce ventilation
heat losses for these systems and, in further, saving
the consumption energy.

KOMENCLATURE

Az ~ the total area of building’s g

¢ =~ exponent of pregsure term in air infiltration
equation,

k = the average tnermal transmittance of gross eaclo-
gure area, W/mZK

K < the air volume of the building, m

n - the air-change rate, il

3

P, - Ppreseure on the roof of buildings, Pa
ap = fan pressure /in the mechanical system/, Pa
p. - reaistance of air flow in veantilation ducts, Pa

2 - leakage coefficient, m>/h /Pa/ /¢ 5
gc - the specific heat capacity of air, J/m’K

Q_ = the conductive heat flow, W

Q,, - the ventilative heat flow, %W

m,k- guantity the exterior wallsg /for windows/ and
quantity the floor ievels of buildings
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Fig.1. Internal layout of building and the correct of air flow { the nonlinear equations 1}.
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Tne characteristic data for examined buldings.
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and motive parameters
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