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ELIMINATION OF THE NEGATIVE INFLUENCE
OF TIGHT BUILDING STRUCTURE ON VENTILATION

Abstract

Ventilation of accomodation in warmed buildings well with tight windows ’joinery is perturbed. The two-function heaters
which are more and more frequently installed in the flats make up additional problem. This article presents results of
reaserch on example of two apartments furnished with Individual System of Air Intake. This system causes reduction of
CO2 concentration in rooms. Valus of this parameter has been under permissible valus (1000 ppm). The air humidity has
decreased what causes reduction of the stuffy air feeling the room. In result of ventilation system action, the working of
two-function water heaters has not been perturbed.
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1. Introduction

exhoust gases ventilatin
ducts

Ventilation of accommodation in warmed buildings
well with tight windows’ joinery is perturbed.
Inhabitants complain about feeling the stuffy air in
that kind of buildings. The reverse drafts are formed A
on the last stores. That causes the impression of drafts ' TR )
in periods fall — winter. ! L b

Previous research over the ventilation problems Ei: " :"

have shown, that the situation is serious because of [ i )
crossing of permissible value of CO concentration. .----"@}I ¥

It creates threat to residents’ life. Research results in RTINS

detail have been described in publication [3]. | T )
Article presents results of research on example of ::% ys

two apartments furnished with Individual System of ::::::::

Air Intake. The assignment of this system is improving , — ]
of microclimate in rooms with the two — function e, )

water heaters. The next task of this system is correcting %: o
the functioning of ventilation system. The investigated . 4 /—thfé{m
flats are located on the penultimate and the last storey. w <
2. Object of research C ] C ]
The analysis range (cover) flats furnished with the
two — function water heaters with open combustion Fig. 1. Scheme of Individual System of Air Intake
(chamber). CO, concentration, internal temperature in building

and air humidity have been measured. Additionally o ) .
measurement has ranged velocity of inlet and outlet ~ 1he functioning of this system depends on supplying

air. Investigated flats have been ventilating by air to the rooms by individual ventilating ducts from
Individual System of Air Intake. level of cellar tracked. That individual ventilating
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ducts are lower section of exhaust gases ducts. They
are furnished with tight diaphragm which separates
blowing air from exhaust gas.

Outflow — ducts are furnished with air grate situated
under rooms’ ceiling.

Investigation was done over the periods fall — winter.
Then the mean daily temperature equaled 0,1 —4,7°C.

The mean daily wind velocity equaled 0,7 — 4,8 n .
s

Figure 1 shows location of the the ducts in investigated
object. The inlet air is drawn from the level of cellar.
Next, the air flow in the vertical ducts. Those vertical
ducts are changing to combustion ducts in rooms.
There is the tight diaphragm. It is located over the inlet
grate which prevents from regression of the exhaust
gases and flowing of those this gases into the rooms.

3. Analysis of microclimate in accommodations with the
two - function water heaters with open combustion

First, the air conditions in the rooms have been
analyzed. The Individual System of Air Intake has not
been working. The inlet grate has been covered. Next
the CO, concentration has been measured and compared
with permissible value — 1000 ppm [2].

The results have shown that the level of CO,
concentration has been often above the permissible
value. This situation creates a/the threat to residents’ life.

In next step of experiment the inlet grate was
uncovered. The outlet grate was covered and
uncovered respectively. The Figure 2 shows the results
of this investigation.

—— Day1st The outflow - grate is covered.
————— Day2nd The outflow - grate is uncovered.

Day3rd The outflow - grate is uncovered.
—— Permissible CO, congcentration.

CO, concentration [ppm]
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Fig. 2. Change of CO, concentration during normal use

of accommodation at periodic switching on water heaters

CO, concentration has increased over permissible
value during the night hours. It might be caused by
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the frequently turning on the water heater because of
the low temperatures outside. The measurement has
been done three times. The two of them has been done
when the outflow grate was uncovered, and the third
one when the outflow grate was covered. Three graphs
display/show the results. They are compared to each
other. It implies that uncovering of outflow — grate has
not effected this investigated parameter.

The next measured parameter was internal air
temperature. The research results are presented in
Figure 3. When the outflow grate was uncovered the
average temperature in room has amounted to 21.3°C.
When the outflow grate was covered the value of this
parameter has increased by approximately 1°C (from
21.3°C to 22.2°C).

——— Day1st The outflow - grate i covered
fffff Day2nd The outflow - grate i uncovered
244 Day3rd The outflow - grate i uncovered

Temperature t [°C]
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Fig. 3. Change of temperature during normal use of
accommodation at periodic switching on water heaters

The next measured parameter has been air humidity

in room.

—— Day1st The outflow - grate is covered
————— Day2nd The outflow - grate is uncovered
Day3rd The outflow - grate is uncovered

Air humidity RH [%]
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Fig. 4. Change of air humidity during normal use of
accommodation at periodic switching on water heaters
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The air humidity analysis has shown decrease
after uncovering the outflow grate. Then the average
humidity has equaled to 44.9%. When the outflow grate
was covered the value of this parameter has equaled to
56%. It means that big amount of moisture run away
with outlet air, but it does not cause deterioration of
thermal comfort conditions.This parameter has been
within range of permissible values (30-70%) [1].

The last analyzed parameter has been air velocity. It
has been measured on the two last storey.

First the penultimate storey has been analyzed.
During the analysis of air velocity in the duct of
Individual System of Air Intake average value of this

m
parameter has equaled 0,29 — . The outflow grate on
S

the last storey has been covered. When the outflow
grate on the last storey has been uncovered the value

m
of average velocity has equaled 0,30 — . It means lack
S

of influence of covering ventilation grate on the last
storey on inlet air velocity on the penultimate storey.
The results are presented in Fig. 5.

—— Air velocity. The outflow - grate on the last storey is covered.
- Air velocity. The outflow - grate on the last storey is uncovered.

Air velocity w [m/s]
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Fig. 5. Change of inlet air velocity during normal use of
accommodation at periodic switching on water heaters.
The penultimate storey

On the last storey there has been analyzed air velocity
in the outflow grate and in the inflow grate. The
average air velocity in the outflow grate has equaled

0157
S

average air velocity in the inflow grate has equaled

When the outflow grate was covered the

m
0,28 — . After the outflow grate was uncovered the
s

average air velocity in the inflow grate has reduced to

the level close 0,21 n . Small velocity in the outflow
K

duct is probably caused by the other outflow grate in
the neighbouring accommodation.

——— Air velocity in the outflow - grate.

R Air velocity in the inflow - grate. The outflow - grate is uncovered.
---- Air velocity in the inflow - grate. The outflow - grate is covered.
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Fig. 6. Of inlet and outlet air velocity during normal use

of accommodation at periodic switching on water heaters.
The last storey

4. Conclusions

Using of Individual System of Air Intake holds
promise on eliminating or at least reducing problems
of filling discomfort in rooms with two — functions
water heaters.

This system causes reducing of CO, concentration
in rooms. Value of this parameter has been under
permissible value (1000 ppm). The air humidity has
decreased, what causes the reduction of stufty air
feeling inside the room.

In result of ventilation system action, the working of
two — function water heaters has not been perturbed.
The microclimate’s conditions in room has been
slightly improved.
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Wyeliminowanie negatywnego wplywu szczelnej
konstrukcji budynkow na wentylacje pomieszczen

1. Wstep

Dobrze ocieplone budynki, szczelna stolarka okien-
na powoduja zaburzenia wentylacji pomieszczen.
Dodatkowy problem stanowia dwufunkcyjne pod-
grzewacze wody z otwarta komorg spalania, ktore sa
nadal czgsto montowane w mieszkaniach.

2, Zakres badan

Analizie poddano kilka przyktadowych obiektow.
Mierzono st¢zenie CO,, temperaturg 1 wilgotnos¢ po-
wietrza w pomieszczeniu oraz predkos¢ powietrza
nawiewanego i wywiewanego z pomieszczenia.

Badania prowadzone byty w okresie jesienno-zimo-
wym przy sredniej dobowej temperaturze 0,1-4,7°C,
oraz $redniej dobowej predkosci wiatru 0,7-4,8 m/s.

Mieszkania, w ktdrych przeprowadzano badania wy-
posazone byty w indywidualny system nawiewny (ISN),
gdzie kanaly doprowadzajace powietrze prowadzone
byly z poziomu piwnicy. Kanaly nawiewne stanowi-
ly dolne odcinki przewodéw spalinowych. Powietrze
doprowadzane do pomieszczenia oddzielala od spalin
szczelna przepona (rys. 1). Kanaly wywiewne prowa-
dzone byly oddzielnie i wyposazone zostaty w kratke
wentylacyjna usytuowang pod stropem pomieszczen.

3. Analiza warunkow panujacych w pomieszczeniach z
dwufunkcyjnymi podgrzewaczami wody

Gdy kratka nawiewna byta zastonigta poziom
stezenia CO, przekraczal wartos¢ dopuszczalng
(1000 ppm). Oznacza to, ze sytuacja taka powaznie
obnizala odczuwalny komfort mikroklimatyczny w
pomieszczeniu.

Po odstonigciu kratki nawiewnej stezenie CO,
obnizyto swa wartos¢ do poziomu akceptowalnego.
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Przy odstonigtej kratce nawiewnej sprawdzono
zachowanie si¢ pozostatych mierzonych parametrow.
Analize przeprowadzono odstaniajac i zastaniajac
kratk¢ wywiewna.

Odslonigcie kratki wywiewnej spowodowalo zm-
niejszenie wilgotnosci powietrza do poziomu w zakre-
sie warto$ci 40-50% tzn. zawartych w przedziale do-
puszczalnym (30-70%). Oznacza to, iz wilgo¢ w duzej
mierze odbierana jest przez powietrze wywiewane.

Temperatura powietrza ulegta podwyzszeniu po
odstonieciu kratki wywiewnej. Bledne jest wigc za-
stanianie kratki wentylacyjnej przez uzytkownikow
mieszkan.

Predkos¢ powietrza w kratce nawiewnej po odsto-
nigciu kratki wywiewnej ulegta zmniejszeniu. Osia-
gneta w ten sposob wartos¢ korzystniejsza z punk-
tu widzenia komfortu cieplnego pomieszczen, tzn.
oscylowata wokot 0,2 m/s. Uzytkownicy nie odczu-
wali nieprzyjemnego przeciagu.

4. Wnioski

Wstepna analiza obiektéw z indywidualnym syste-
mem nawiewnym pozwala sadzi¢, iz takie rozwiaza-
nie poprawi mikroklimat pomieszczen z dwufunkcyj-
nymi podgrzewaczami wody.

Stezenie CO, zmniejszyto si¢ ponizej wartosci do-
puszczalnej. Réwniez wilgotnos¢ powietrza ulegta
redukcji, co spowodowato zmniejszenie odczucia
dusznos$ci w pomieszczeniu.

Na uwagge zashuguje fakt, iz proponowane prowa-
dzenie kanatéw nawiewnych i wywiewnych nie zabu-
rza dziatania dwufunkcyjnych podgrzewaczy wody.



