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Abstract. In the article, one of the most important problems of modern construction,
the calculation of residential building devoir for the construction of energy-efficient buildings, is
shown. Recommendations are given on the thickness of the material for wall heat insulation.
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COCTOSHME TEIIOITPOBO/JHOCTH CTEH KHUJIBIX SI[AHI/Iﬁ

Almomauuﬂ. B cmamwe noxaszamna oona usz eadcHevuux np06.7l€]l/l COBPEMEHHO20
cmpoumelbecmeda pacuem ydefszozZ Mo Hocmu IHCUTIO2O ooma ons 6036e0eHUs
oHepeosIPpexmuenvix 30anuil. JJanvl pekomenoayuu no moawune mMamepuana Ous ymenieHus
CNIEH.

Knrwuesvie cnosa: 9Hepeoad)qbekmu6Hbze 3061Hu}1, meniou3onAaAyusd, moaujuHa Cmen,

aMOquHble meja, pacuenmHoe conpomuejleHue, njlomHrocntb, NOPUCmMoCcmsas.

INTRODUCTION

Today's modern construction cannot be imagined without new materials. Especially as
the industrial sector develops, the types of new construction materials and products are
increasing. With the initiatives of the president of our republic, the design and construction of
new modern buildings in an energy-efficient manner is being put into practice. There are many
types of construction materials used for energy efficient buildings. They are placed depending on
the type of construction used. That is, energy-efficient materials used for walls, energy-efficient
materials used for floor coverings, energy-efficient materials used for flooring, energy-efficient
materials used for flooring, etc. Such energy-saving materials are mainly porous materials. The
heat transfer coefficient of such materials is low.

MATEREALS AND METHODS

Energy loss in buildings depends on various factors. One of them is the external barrier
structures that surround the rooms, i.e. walls. Heat loss in the walls surrounding the rooms
depends on the type of wall material, wall thickness and heat transfer coefficient. The thermal
conductivity of any construction material depends on the density of the material. The denser the
material, the lower the thermal conductivity.

Thermal conductivity of materials also depends on the chemical composition of the
material. Any material contains amorphous and crystalline substances. The higher the percentage
of crystalline substances in the material, the better the thermal conductivity of this material. The
internal temperature of the material affects its thermal conductivity. Because the higher the
internal temperature of the material, the higher the thermal conductivity.

RESULTS

It is not correct to design our walls in one layer in order to increase the thermal
conductivity. It is appropriate to design the walls as multi-layered. As an example, let's consider
the problem of finding the wall thickness:
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We calculate the thickness of the outer wall of the residential building.
Estimated temperature of the five coldest days  t,=-39°C

Average temperature of the heating period t,=-8,2°C

The duration of the heating period — 235 day

Approximate indoor temperature - t,=20° C

Relative humidity of indoor air; pPr=55%

Humidity mode of the room —normal

Humidity zone of the room — dry

Figure 1.
Sectional sketch of the wall.
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Thermal characteristics of materials.
. . Thermal
. Density. | Thickness, - R=b/I,
Ne | Name of material. Kg/m? m. ((::(;nductlwty,Vt/(m. Vi/(m.C)
1 Cement-sand mixture 1800 0,02 0,76 0,026
2 Ceramic porous brick layer. 1400 0,12 0,52 0,23
. . Thermal
. Density. | Thickness, - R=Db/I,
Ne | Name of material. Kg/m? m. gnductlvny,Vt/(m. Vi(m.C)
3 Mineral wool plates 50 b3 0,052 b/0,052
4 Ceramic porous brick layer. 1400 0,38 0,52 0,73
Cement-lime sand
5 1600 0,015 0,7 0,021
mixture.

Based on this information, we will consider the basics of calculation.
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The necessary thermal conductivity of the residential building should be determined from
the conditions of energy saving depending on the degree-days of the heating period.

GSOP = (te- tom.nep.) zom.nep=(20-(-8.2))-235 = 6627

Based on the result, we get R,=3.72 (m2*0C/W) calculated wall resistance for residential
buildings from GOST.

We find the total thermal resistance of the building envelope using the following formula:
Ro=Rs+Rk+Rnu=1/ap+R1+R2+R3+Rs+Rs+1/ay;

ap— internal surface heat transfer coefficient for walls — 8,7 Vt/(m?*°C);

an — heat transfer coefficient for the outer surface of the walls — 23 Vt/(m?*°C);

Ro=1/8,7+0,026+0,23+b3/0,052+0,73+0,021+1/23=3,72
b3=0,13;

Accepting brickwork as a module, we accept the thickness of mineral wool plates as 0.14

m. Let's make a check calculation of the total thermal resistance of the structure:
Ro =1/8,7 + 0,026 + 0,23 + 0,14/0,052 + 0,73 + 0,021 + 1/23 =3,85
Ro = 3,85 > Ro'"= 3,72.

As it can be seen from the result, the thickness of the unknown layer of heat insulation of
the wall should be 14 cm.

DISCUSSION

Different materials are used for different types of walls. Above, the room devoir for the
residential building was calculated for thermal insulation, as a result, it was seen that the thermal
conductivity depends on the thickness of the wall. The thermal conductivity of such materials
depends on their composition and density.

CONCLUSION

We have considered the issue of maintaining thermal insulation in the walls, the thickness
of the insulating layer has been found according to the previous conclusions and opinions. In
order to maintain the internal air temperature of any building, calculating the thermal insulation
of each structure is the reason for the effective design of energy-efficient buildings.
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