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There are many diverse scientific directions of construction industry. Building thermal
ysics is one of such areas of research. The key parameter of building thermal physics is the
stance to heat transfer of building envelopes [1-16].

The resistance to heat transfer can be determined by calculation based on the Fourier and
Newton-Richmann laws as well as using an experimental approach. The simplest way is to
determine the resistance to heat transfer under stationary conditions of a temperature field.
Stationary conditions are achieved when the climatic parameters around the studied building
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envelope do not change over time. The main experiments under stationary temperature
conditions are carried out in a climate chamber [1-16].

Another method, which appears to be more complex, is the determination of the resistance
to heat transfer under natural conditions. Natural conditions differ as they describe the
operating conditions of the fence. The difficulty of experimental determining resistance under
these conditions is the presence of a non-stationary temperature field in the structural unit
under study, which significantly complicates measurements. Nevertheless, fu

parameters of already constructed and commissioned buildings[1-16].

In modern scientific research in the field of determining the resistance
there are 3 main directions [1-16]:

1. Preliminary thermal imaging examination of the structural elem
subsequent placement of sensors on the building envelope in natural

2. Preliminary thermal imaging examination with subsequent
building envelope in a climate chamber [1-16].

3. Inspection with the placement of sensors in the thickne,
natural conditions [1-16].

Despite the already existing approaches to experim i e resistance to heat
transfer of building envelopes, there are still unres
the experimental determination due to disturbancgiiin the tempegature field during operation
[1-16].

2 Problem

.N. and his colleagues considered a method of determining the
hen conducting full-scale thermophysical studies of external walls of
igk, during which conditions for a quasi-stationary heat transfer regime

the method is that the temperature of the internal and external air, the
e internal and external surfaces of the wall enclosure and the temperature in

of the enclosure are measured by placing sensors at 5 points at equal distances

A diagram of sensor placement in the thickness of the wall is presented (Fig. 1).
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Fig. 2. Scheme of possible actual and theoretical temperature distribution in the thickness of the wall.

Based on the results of the measurements obtained, graphs are drawn up. Using these
graps time intervals that correspond to the conditions specified by the authors are
determined. In this way, it is possible to most accurately determine what happens at different
points in the section of the wall fence at a specific period of time [17].
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4 Taking into account the appearance of counter heat flows due
to the influence of the sun on enclosure during a field survey

The simplest way to determine the resistance to heat transfer of an external enclosure under
natural conditions is to install temperature and heat flow control sensors directly into the
thickness of the enclosure. The disadvantage of the mentioned approach is that during the
study the structure under test is destroyed, which is not always possible. For examplg

advantage of this approach is high measurement accuracy, since a single-layer bri
of the building wall is represented as a multilayer enclosure consisting of a sggi

envelope, has been developed [18].
Counter heat flows caused by solar radiation lead to change
and in the thickness of the enclosure, so it is crucial to

are stationary (Fig. 3). In another case, solar radj
temperature gradient inside one of the layers, as
at point 3 (Fig. 4). Thus, a collision between two
and inner surfaces of the enclosure occ

hange in the vector of the
counter heat flow occurs
s coming from the outer
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Fig. 4. Scheme of the occurrence of counter heat flow in the thickness of the wall.

Fig. 5 shows the division of the studied enclosure into a series of layers, the temperature
gradient of which is equal to [18]:
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At_de
Ax  dx

where Ax — distance between layers, m; At — temperature difference between layers, °C.

lim 2

ignation of control points.

he advantage of this method

e wall surface is recorded using a thermal imaging system. The temperature
ces of the object and the density of the heat flux passed through the
the internal surface are measured. Then the calculated resistance to
ermined using the formula [19]:

T T, T, T

_ _in _Tsurf.in 4 surf.in_Tswf.ext 4 surf.ext ext. (3)

q q q

Based on the received and processed data graphs are drawn up, and the calculated
istance to heat transfer is compared with the received one. The result of testing in a climate
chamber is the determination of the quality of the building envelope based on its resistance
to heat transfer. The error was less than 0.3 % [19].
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d controlling the system for

6 A climate c
installation

envelopes in order to control the quality of the finished product.
amber that obtains a number of peculiar features such as:

quired temperature regime is set inside the stand. The temperature of the air and
heat flow passes through the object under stationary conditions. The received data is
nsferred to the operator unit, where further automatic calculation is performed. This stand
has been created for the purpose of conducting laboratory tests and quality control of finished
products [20].
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Fig. 7. Stand design, where: 1 — low-temperature (cold) block, 2 — r
removable replaceable cassette, 4 — warm block, 5 — operator unit.

7 Conclusion

In the current paper, the features of determining tif§'resistance to heat tratisfer under natural
conditions and in a climate chamber have been c@iisidered. Firg@of all, the differences were
found in the purpose of the research. Whereas th r evaluates the resistance
to heat transfer under stationary heat transfer c ield study determines the
quality of the actually operated bui to unsteady heat transfer
conditions.
The study of the new methods of d
i ssing the thermophysical characteristics of
building envelopes and impfvi ity of the building structure. Research by Budadin
O.N. et al. made it possik lity of the building envelope by its resistance
i error of only 0.3 %, which is a fairly high
indicator of the Complementmg each other, two studies by Mureev P.N.
and co-authors i tunity to conduct a more reliable field study by installing
, the thickness of the wall enclosure, as well as taking
into acco e of counter heat flows that affect the throughput capacity of the

ate chamber and the field study of the building envelope are the necessary
integrated approach to the issue of resistance to heat transfer and further
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