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Replacement of old wooden windows in a new plastic windows, in the old buildings, we
achieve the massive reducing heat loss of the building. New windows are characterized by
better tightness. The question is, how much more are reduce the uncontrolled ventilation. In
the article is presented the experimental measurement indoor air quality in the room in two
phases. In the first phase is in the room installed 55 year old wood window. In the second
phaseisin the same room installed new plastic window. From the experimental measurement
indoor air quality is calculated intensity of ventilation — infiltration. These resultant intensity
of ventilation are reciprocally compared. The aim of the article is to find, on the basis of the
experimental measur ements, the difference in volume flow of air in the room by infiltration,
which caused by the replacement of the old wooden window with a new plastic window with
insulating double glazing. According to the analysis, it can be stated that by replacing the old
wooden window in the room with a new plastic window, the volume of air flow caused by the
infiltration decreased by approximately 73 %. The total window heat loss was reduced by
approximately 46 %.
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I1. Kanajo
Texuiunuii yHisepcuter B Kommie, CoBayurHa,
[HCTUTYT apXiTeKTypHOI iHXKeHepil

AHAJII3 BUTPATH BEHTUISIIITHOI'O
MOBITPSIHOI'O NIOTOKY IPU PECTABPALII BIKOH

© Kanano I1., 2017

3a paxyHok 3aMiHH CTApHUX JepeB’ sSIHUX BiKOH HAa HOBi MJIACTHMKOBI BikHA B cTapux
OyIMHKaX MH [J0CATa€MO MAacOBOI0 3HUKeHHs TemjoBTpat y OyaiBai. Hosi BikHa
XapaKkTepu3ylOThCc Kpamow repMerHyHicTio. IIMTaHHA mnoJsirac B TOMY, HACKIIbKH €
MOKJUBHM 3MEHIIMTH HEKOHTPOJIbOBAaHY BEHTHWJIANLI0. B cTaTTi HaBe/1eHO eKclepUMEHTAJIbHI
JAOCJTiTKeHHs SIKOCTI BHYTPIlIHbOIO MOBITPsl B KiMHaTi, AKi npoBoauaucsa B ABa eranu. Ha
nepumomMy eramni B KiMHaTi 0yJji0 BcTaHOBJIeHe S55-piuHe crape AepeB’sHe BikHo. Ha apyromy
erami, B Tiii camiii kKiMHaTi 0yJ10 BCTAHOBJIeHEe HOBE MJIACTUKOBE BIKHO. 3 eKCIIePUMEHTAIBHUX
BUMIpPIOBaHb SIKOCTI BHYTPIlIHHOTO0 MOBITPA € 004YMC/IeHA IHTEHCUBHICTh BEHTHJIANII —
iHpiabTpaunis. Byna B3aeMHO MOpiBHSIHA pe3y/abTyl04Ya iHTEHCHBHiCTh BeHTWJANII. Metoro
CTATTi € 3HAITH, HA OCHOBi eKCIIePMMEHTAJILHUX BHMMIPIOBaHb, Pi3HULIO B 00 €Mi NMOTOKY
NOBiTpA B KiMHATI IIJIAXOM iH(IbTpaNii, 110 CHPUYMHIOETHCS 3aAMiHOIO CTAPOIo JepeB’ THOTO
BiKHA Ha HOBe ILIACTHKOBE BiKHO 3 i30JAIiHMM NOABiHHMM 3ackjJeHHsIM. Bigmosigno mo
aHaIi3y, MOKHA CTBEPI:KYBATH, 10, 3aMiHMBIIM CTape jJepeB'siHe BiKHO B KIMHATI HOBHUM
IUVIACTUKOBMM BIKHOM, 00'€M NOTOKY NOBIiTpPsA, BUKJMKAHUH iHQLIbTpauico, 3MeHIINBCSH
npudau3no Ha 73 % . 3arajabHi BTpaTH TemJia y BikHi 3MeHIIUIUCH NPUGJIM3HO Ha 46 % .

Ku1o4oBi cjioBa: BikHO, BeHTHIIANiA, BAMIPIOBAHHS, BYTJIEKMCJINI Ta3, BUTPaTa NOBITPA.

Introduction. In order to reduce heat loss in apartment buildings, the occupants of the flats will
exchange original old wooden windows per new plastic windows. The new windows are generally
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characterized by better thermal and technical properties. Characteristic for them is mainly better sealing,
which prevents uncontrolled ventilation by infiltration. Replacement of original wooden windows per new
double-glazed or triple-glazed double glazing windows mainly results in a reduction in heat losses of
crossing through the window structure and by uncontrolled of ventilation (infiltration). Accordingly is
generated worsen indoor air quality, which reduce the on performance and concentration of people [1]. The
deficit of fresh air can cause a worsening of health. It is also possible to occur signs of fatigue and even it
may cause disease [2]. In this paper is quantified drop in volume of air is due to better sealing of a new
window.

Materials and Methods. For the purpose of determining the actual intensity of infiltration
ventilation through the leakages building construction it was carried out experimentally measuring
the concentration of carbon dioxide produced by the person. At the beginning of the measurement
aperson was in room. After two and a half hours a person left the room. Of the observed decrease
the concentration of carbon dioxide was calculated ventilation rate due to infiltration. The said
measurements were carried out in two stages. The first stage was carried out a an old wooden
window and the second stage was carried out with a new plastic window mounted in the room.

Characteristic of the experimental space. The experimental space is located in a 5-storey building
on the second floor. The internal volume of the space is 52.07 m®. In the external wall is inserted one
window with dimensions: height 1.75 m and width 1.13 m. The length of the window jointsis 5.7 m.

The measuring devices. In the experimental space there was measured parameters of indoor air
quality: indoor air temperature, indoor relative humidity and concentration of carbon dioxide. During the
research, the following measuring devices were used in the selected space: temperature and relative
humidity sensor: S3541 Thermo humidity sensor and carbon dioxide concentration sensor: C-AQ-0001R.
The multifunctional TESTO 435 instrument with a carbon dioxide concentration sensor, relative humidity
and air temperature was also used. First measurement was carried before renewal of building and second
measurement was carried after renewal of building. Both of measurements were carried out in winter, but
in the different years at the similar external weather.

Result and discussion. The experimental measurements were carried out in two stages. First
measurement was carried before renewal of building and second measurement was carried after renewal of
building. Both of measurements were carried out in winter, but in the different years at the similar external
weather. In the first and second stages were measured: indoor air temperature, indoor relative humidity and
indoor carbon dioxide concentration.
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Fig. 1. The measured indoor air temperature

Also was were measured: outdoor air temperature, outdoor relative humidity, wind speed and
outdoor carbon dioxide concentration.
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Fig. 2. The measured indoor concentration of carbon dioxide

During measurements it was outdoors carbon dioxide concentration of about 380 ppm. The average
measured parameters of the outdoor air temperature and wind speed are documented in next table.

Table 1
The aver age par ameters of the outdoor air
Average outdoor air temperature Average outdoor wind speed
(°C) (m/s)
Old window 2.81 2.50
New window 452 1.89

An increasing concentration of carbon dioxide (Figure 2) was caused by the presence of a person.
All the time, ventilation was provided only by infiltration in the room. When a person left the room, the
concentration of carbon dioxide began to decline. As the concentration at the end of the measurement was
different from the outdoor air concentration, the intensity of the ventilation by infiltration in the room was
determined from decrease in carbon dioxide concentration [3,4].
n=LynSmas” Car (1/s) 1)

CIDA,E - CSJP

where n — intensity of ventilation by infiltration (1/s); Cipa s — concentration of carbon dioxide in the room
at the start of the decrease (mg/m°®); Cipa e — concentration of carbon dioxide in the room at the end of the
decrease (mg/m®); Csup — concentration of carbon dioxide in the outdoor air at timet (mg/m?); t — duration
of the decrease of carbon dioxide concentration (s).

The volume air flow is calculated from the determined ventilation intensity by infiltration and room
volume;

g, =3,600n%V,, , 2
where: gy — the volume air flow (m*h); n —intensity of ventilation by infiltration (1/s); Vy — the volume of
air in the room (m°).

The calculated ventilation rate for the old window is 0.24 1/h and volumetric flow by infiltration is
11.10 m¥h. For new window it is calculated ventilation rate 0.06 1/h and volumetric flow by infiltration is
2.94 m¥h. Next was calculated total heat loss for window, which is for old window 155.26 W and for new
window 84.54 W.

Conclusion. According to the analysis, it can be stated that by replacing the old wooden window in
the room with a new plastic window, the volume of air flow caused by the infiltration decreased by
approximately 73.52 %. The total window hesat |oss was reduced by approximately 45.55 %. Replacing the
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old window with a new window will reduce the heat loss in the room and the intensity of ventilation by
infiltration. Therefore, it is needs to take care of controlled ventilation in the room.
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