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Experimental determination of the therm
conductivity of building materials
operating conditions

he results are
es presented in
1 developments

experimental setup and test progress
described and analyzed, and also comp.
regulatory documents. The new results a
obtained are of great pra

expansion of the use of buildi in the modern world.

1 Introduction

Correctly performe alculations of external enclosing structures
depend on man . The normative document SP 50 [3] presents the
thermophysica 11 currently known building materials at two values of
i 0%). In thermal engineering calculations of external
ustomary to use these values. However, recently much attention

nt methods are compared: NIISF and GOST R 56590-2016 [9].
ors also show interest in determining the performance indicators of

.- under operating conditions, it is quite difficult to determine the real
thermophysical characteristics due to the need to destroy the existing external enclosing
cture to obtain appropriate test samples. In this study, preliminary experiments were
ied out to study samples kept indoors for a year and assess changes in the thermal
conductivity coefficient from the standard values presented in SP50 [3].
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2 Methods

For the experiment, we used the ITP-MG4 thermal conductivity meter, which is designed to
measure the thermal conductivity and thermal conductivity resistance of building materials,
as well as materials intended for thermal insulation of industrial equipment and pipelines,
under stationary thermal conditions in accordance with GOST 7076-99 “Building materials
and products. Method for determining thermal conductivity and thermal resistance

temperature of the opposite front faces. The stationarity of the h
stabilizing the temperature on the faces to the specified values.
The stationary installation of the device consists of a heate

fan.
On the side walls of the unit there is a power
sockets for connecting the cable of the electronic

a cam lock.

Power is supplied to the electronic unit from tl ecting cable.

At the top of the installation there ig ped with a reading device
for measuring the thickness of the samp : with a ratchet.

The samples are made in the form
faces of which have the shape of a square 50x250 mm.

The length and width of ‘Whle in plin are measured with a ruler with an error of no
more than 0.5 mm.
The thickness of th eing asured should be from 5 to 60 mm.
ain ones, are well insulated.
ilding materials was determined using a moisture meter

WA

Fig. 1. Photo of mineral wool research
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Fig. 2. Photo of foam block research

3 Results
As a result of testing several different samples o rmal insulation materials,
the following thermophysical values were obtaine able 1

died building materials

Materials ture, K Effective thermal
Hot surface conductivity A,
of the W/m*K
device
Foam block 318 0,149
Polystyrene 318 0,105
concrete
318 0,039
318 0,05
318 0,034
318 0,027

the obtained values, let us compare them with the values presented in the
50 [3] in Table 2.

rd thermophysical values of the studied building materials according to SP50[3]

Humidity Pavs Temperature, K Effective thermal
kg/m3 Cold Hot surface conductivity A,
surface of of the device W/m*K
the device
Foam block 11% | 16% 500 283 318 0,22 0,28
Polystyrene 4% 8% 250 283 318 0,085 0,09
concrete
Mineral wool 2% 5% | 25-50 283 318 0,042 0,045
Expanded 2% | 10% | 10-21 283 318 0,044 0,05
polystyrene
Extruded 1% 2% | 25-33 283 318 0,03 0,031
polystyrene foam
PIR plate 2% 5% | 30-45 283 318 0,029 0,031
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4 Discussion

Using the obtained values, it is possible to assess the degree of influence of the discrepancy
between experimental data and standard data on the thermal insulation properties of the
external building envelope using the example of an external wall. Let us consider various
combinations of layers in a wall made of the building materials under study and, having
calculated according to SP50 [3] the conditional heat transfer resistance, m>°C/W, fo
structures in two versions (normative values and experimental), we will construct agiia

of the obtained values (Fig. 3).

polystyrene concrete and PIR plate

polystyrene concrete and extruded polystyrene foam
polystyrene concrete and expanded polystyrene
polystyrene concrete and mineral wool

foam block and PIR plate

foam block and extruded polystyrene foam

foam block and polystyrene foam

foam block and mineral wool

of a wall with foa
made of polys
experimental

1 conductivity coefficients of building materials under operating conditions,
experimentally, differ from the calculated values presented in the normative
document SP50 [3].

For correct thermotechnical calculations and calculation of the thermal load on the
ting system of a building, it is necessary to take into account the operational
thermophysical characteristics of building and thermal insulation materials in each specific
region of the Russian Federation. To do this, it is necessary to continue the research and
obtain performance values for a larger number of building materials and different climatic
regions.
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