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THE USING OF REGENERATIVE SUPPLY VENTILATION ELEMEN TS TO ENSURE
THE REQUIRED AIR EXCHANGE IN PREMISES BUILDINGS OF HIGH INTEGRITY

NINA KUNDRA, SVETLANA LANKOVICH
Polotsk State University, Belarus

In work questions of air supply ensuring of room$uildings of the increased tightness are congder
The description of a design, a way of installatéord the principle of work of a recuperative afflugantilating
element are provided.

When designing residential buildings the increasealing of the external protecting designs is mtedi
External walls, windows and overlappings have tigh hesistance to a heat transfer, and also lowficmats of
air permeability. At installation of windows with fdastic profile air exchange of rooms doesn't nsegtitary
standards. If it isn't enough to warm the buildargl/or not to provide necessary amount of the ladetl air,
then condensate of warm internal air is formededtls to development of fungus and mold on intesnafaces
of the cold protecting designs. The premises ohdugildings almost miss the outside air due toltiafiion
through leakages in building structures.

Now at household gas supply the gas equipment, astiolm of gas in which is carried out in fire cham-
bers of devices of various designs (coppers, wadaters, heat capacious furnaces, etc.), andralgasi stoves,
is used. The usage of this or that method of bgrdepends on the thermal power of the gas deviegrdming
guantity of the allocated combustion products. dsecof an open method of gas combustion its prediwe to
natural ventilation are diluted to safe concenbratin case of the closed combustion chamber ptsdifaccom-
bustion are removed from rooms by means of speeiatilating channels.

The importance for ensuring safe use of househafdappliances is ensuring giving of enough air on
burning of gas and complete removal of productsomfibustion from rooms in the atmosphere.

Natural ventilation through open windows, doorgtjdas and other provided designs depends on weathe
conditions — differences of temperatures of inteemal external air, wind speed. Removal of air frmoms is
possible in the presence of a difference of pressur

AP = ghi{p, —p,) 1)

whereg — acceleration of gravity, rff
h — vertical distance from the center of an exh#aiste to the mouth of the exhaust mine, m;
p,, — density of external air, kgfn

p, — density of internal air, kgfn

The air for burning, necessary for gas combussotieisirable to be given artificially. For  of natural
gas about 10 frof air are required. There are systems with itattah of fans in the served rooms. Mechanical
ventilation can provide the required quantity, hgereit consumes energy.

In case of operation of the gas equipment therebeaadverse conditions of a microclimate of rooms
connected with the increase in concentration oflpcts of combustion in air of rooms. As a resulthe re-
quirement of sanitary standards for separate coemgsraren't carried out.

This situation is aggravated during the cold pebd@ year when airing of rooms is almost impossibl
Low temperatures of outside air lead to the in@datischarge in chimney channels which in turruigrfices the
stability of a flame and a completeness of gas awtidn in cameras of boilers and water heaters.

Thus, the organization of the forced and exhaustile¢ion with air supply to rooms where the ga#igs
equipment is installed is an important questiodexign.

In residential buildings with gas stoves with 4ctogs air exchange has to make not less than 90 in3/h
case of infiltration, according to the payment unegulating documents, accomplishment of this irequent is
observed only for the ground three floors of adtaried building.

There is a design of the ventilating block for dypgf external air to rooms given in figure 1. TRecu-
perative Affluent Ventilating Element (RAVE) allows provide necessary air exchange for an optimuanam
climate. RAVE is made of concrete in the form gfaaallelepiped 100x100x300 mm with the openingé ait
diameter of 1,5-5,0 mm [1]. The number of blocksmber and diameter of openings is selected acaptdin
ensuring the required air exchange of the room.
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Fig. 1 — Design of a recuperative affluent veniigtelement

The block is installed in an external wall undewimdowsill plate and works as the heat exchanger
(Fig. 2,a). The thermal stream moves in the direction t@pposite direction of the movement of external air.
Longitudinal openings are the heat exchanging segfiaExternal air gets in the room and at the dameethere
is its heating. Thus, observance of the requiredethange without considerable costs for heatingxternal
affluent air is indoors provided. The process fldiagram of the RAVE counter flow heat exchanget #re
schedule of change of temperature in it the heelhanxging environments along the surface of hedsingo-
vided on Fig. 2bh.
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Fig. 2. The scheme of the RAVE installation on atemal wall of the building and schedules
of temperature changes in RAVE: 1 — window outfl@w; affluent ventilation block RAVE,
3 — window frame, 4 — windowsill plate, 5 — hegtitevice.

The heatmass-exchanged processes proceeding iredhperative affluent ventilating concrete block
(RAVE) have a significant effect on formation ofrécroclimate of rooms. The directed filtration afld exter-
nal air in RAVE channels arising under the influerd the main thermal and additional wind pressurgensi-
fies heat exchange and causes the shift of theaeye field in comparison with a thermal conditiof an
external protection in the absence of filtratioh [2

Considering the supply unit RAVE as the heat erglea working according to the counter flow diagram
in case of varying duties it is difficult to defie average difference of temperatués, of the heat exchang-

ing heat carriers since their temperatutgs andt,, are unknown. For the solution of this task the roétbf
calculation of heat exchange devices for dimensgsitomplexes is used [3].

The usage of RAVE blocks as air affluent devicesvigles a required consumption of affluent air te th
ventilated rooms of the increased integrity andneoay of energy resources due to recovery of trassion
warmth, and also allows to reduce risk of emergefdke raised gas contamination of rooms withghs-using
equipment.

74



ELECTRONIC COLLECTED MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE 2017
Architecture and Civil Engineering

REFERENCES

1. PekymepaTHBHBIA NPUTOYHBIA BEHTHIAIMOHHBIN 31emenT : mar. 1C1 BY, MIIK F 24F 13/08. [Tunko
B.U., bopsoHos B.A. —Ony6a. 18.04.2002.

2. Jlunko, B.W. BeHTWIsHs repMETH3UPOBaHHBIX 31anuii © B 2 T. / B.W. JIunko. — Hosomosonk : III'Y, 2000. —
T. 1. -30C.

3. Jlunko, B.U. Teopus uccnenoBanus padoThl peKyepaTUBHBIX IPUTOYHBIX BEHTHJISILIMOHHBIX 3JIEMEHTOB B
WHHOBAI[HOHHOM TEXHOJOIHHU IOIEPKAHUS MHUKPOKIMMAaTa IepMETH3MPOBAHHBIX 3manuii / Jlunko B.U.,
Kynnpo H.B. // Becthuk Hayku u obpazoBanust CeBepo-3anazaa Poccun. — 2015. . 1,Ne 1. —C. 230-238.

75



