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Abstarct: As a result of calculations, effective aspects of using animal wool (sheep's wool) as a
thermal insulation material for wall structures of buildings today were determined.
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Introduction. Currently, the use of energy-saving materials in buildings serves to maintain the
natural ambient temperature of the room. In this regard, a lot of work is being done in the
construction sector of our country. As the population's demand for housing increases, the
construction of buildings and structures has developed significantly. This causes a sharp increase in
demand for building materials. Nowadays there are a lot of materials for recycling. But among them
there is a very high demand for energy-saving building materials. The production of energy-
efficient building materials requires a lot of labor, and for this it is necessary to have a raw material
base. In economic terms, energy-efficient building materials are more expensive among building
materials. With this in mind, it is now necessary to produce construction materials using local waste
raw materials. This, in turn, satisfies the demand for the use of cheap and convenient materials.
Based on the above, we will consider recommendations for obtaining energy-efficient materials
using coarse animal wool (sheep's wool) and using such materials in wall construction.

Materials and methods. Animal wool (sheep's wool) is considered waste today. The wool of this
animal was used as felt in places where people engaged in animal husbandry lived in ancient times.
Wool is an ancient fibrous material. This material also protects animals from external temperatures.
The wool of other animals is also widely used in clothing.

Animal wool (sheep's wool wrapper and internal structure
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Due to the porosity of the material, it is lightweight and has low thermal conductivity. It is also an
environmentally friendly material. Animal wool can be used in the following parts of buildings and
structures:

>

>
>
>
>

As a heat-preserving material on the internal and external surfaces of walls of buildings and
structures;

To prevent heat loss in wooden houses between beams, i.e. in roof structures;
Reconstruction of old buildings;

In order to conserve heat that may be lost due to small and medium-sized room structures;
As a technical insulating material and another.

Research result. Let's consider the use of animal wool as a heat-preserving material in the
construction of walls. The use of animal hair on the internal facade as a thermal insulation material
in the construction of walls of residential buildings is considered.

We calculate the thickness of thermal insulation material for a residential building

Estimated temperature of the five coldest days #,=-39 °C.

Average temperature of the heating season #.,=-8,2 °C

Duration of the heating season — 235 oneti.

Approximate room temperature — t,=24 °C

Relative indoor air humidity; p»=55%

Room humidity mode — normal

Room humidity zone — dry
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Sectional sketch of the wall. 1-Cement-sand mixture; 2-layer of ceramic porous brick; 3-
Insulation made from animal hair.

Thermal characteristics of materials.

.. . Thermal
Ne | Name of the material. DIe(ns/ltn:3e > Thlcli(lness, conductivity, ‘g/_(ll)lils’)
g ' W/(m.C)
Cement-sand mixture 1800 0.02 0.76 0.026
Layer of ceramic porous 1400 0.38 0.52 0.073
brick
Animal wool insulation 150 b3 0.033 b/0.033
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Based on this information, let's look at the basics of calculation.

The required thermal conductivity of a residential building should be determined from energy
saving conditions depending on the degree days of the heating period.

GSOP= (.- tor. lane.) zot.per = (24-(-8.2))-235 = 7567

As a result, we obtain Ryx=3.72 (m?*°C/W) the calculated resistance of the walls of residential
buildings according to GOST.

The total thermal resistance of the enclosing structure is found by the formula:
Ro=R,+Ri+Ry=1/ap+R;+R>+tR3+ 1/an,

ap — heat transfer coefficient of the inner surface of the walls — 8.7 W/(m**°C);
an — heat transfer coefficient for the outer surface of the walls — 23 W/(m?*°C);
Ro=1/8,7+0,026+0,73+b3/0,033+1/23=3,72

b3=0,0927,

Taking brickwork as a module, we will take the thickness of animal hair to be equal to 0.093 m. Let
us perform a control calculation of the total thermal resistance of the structure:

Ro=1/8,7+ 0,026 + 0,73 + 0,093/0,033 + 1/23 =3,73 R, = 3,73 > Ro tr=3,73.
As can be seen from the result, the thickness of the unknown wall insulation layer should be 9.3 cm.

Conclusion. According to calculations, a thickness of 9.5 cm is enough for the wall structure to
maintain normal temperature. The room temperature is only 24 degrees.
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