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The article identifies the main aspects of sustainable construction development in the implementation of the development
strategy. Approaches and proposals for interrelated components of improving the efficiency of construction production, which
are based on interdependent and complementary actions to achieve the competitiveness of the construction industry and are
relevant to the functioning of the construction industry. Directions for improving construction production through the
introduction of heat-saving structures at construction sites are proposed. The conclusions analyze the results of the construction
industry. It is determined that the use of heat-saving structures, technologies, the formation and implementation on this basis
of a strategy of long-term sustainable development - one of the construction priorities.
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BnpoBa/:keHHS Ten10eHepro3depiralomux KOHCTPYKIiH
B OyIiBHUITBO SIK YMOBA HOI0 CTIiiKOro
€K0JI0r0-eKOHOMIYHOI' 0 PO3BUTKY

Porosuii C.I.!, Borincbka JI.O.>

1.2 CyMchbKHii HalliOHATEHUI arpapHUil yHIBEPCHTET
*Anpeca miis muctyBanHs E-mail: Lyudmila.boginska@snau.edu.ua

V crarTi BU3HAUCHI OCHOBHI aCMEKTH CTIKOro po3BUTKY OYAIBHHIITBA B paMKax peaisallii cTparerii po3BuUTKy. Po3risHyTo
MIAXOH 1 PO3POOICHO MPOMO3HUIIIT 00 B32EMOTIOB’ I3aHUX CKIIAJOBUX MiIBUIICHHS ¢()eKTHBHOCTI OyIiBEILHOTO BUPOOHH-
LTBA, SIKi IPYHTYIOTHCS Ha B3a€MO3AJIEXKHHX 1 B3a€MOIONIOBHIOIOUHX JiSIX JOCATHEHHS KOHKYPEHTOCIPOMOXKHOCTI Oy IiBEIIbHOT
raiys3i i € akTyaJIbHUMH JUIs1 QYHKITIOHYBaHHS OyAiBEIFHOTO KOMIDIEKCY. 3allpOIIOHOBaHI HAIPSIMH BJIOCKOHAJICHHS Oy IiBeNb-
HOTO BUPOOHUIITBA Yepe3 BIPOBAPKEHHS TEIUIOCHEPro30epiralounx KOHCTPYKIH Ha 00’ ekTax OyaiBHUITBA. 3a1ada, 0 PO3-
TIISIAE€THCSL B CTATTI, MOJISITAE Y TOIIYKi HOBHX IiJXO/IB 10 BUPILIEHHS €KOJIOr0-eKOHOMIYHHX MP0o0iieM OyaiBeNnbHOTO BUPO-
OHUIITBA 32 JOTMIOMOTOIO 3aCTOCYBaHHsI TEIJIOCHEPro30eperaroynx KOHCTPYKLiit. B poOoTi JOCIiKy€eThCs B3aEMO3B SI30K MiXK
BUITYCKOM Ta BUBEJEHHSIM Ha PHHOK TEIUIOEHEpro30eperaroynx MarepiaiiB i KOHCTPYKLiil HOBOTO MOKOJIIHHA (KOJIH ISl BU-
poO6JIeHHs TeIUIOBOT eHeprii BUKOPUCTOBYIOTH IIOHOBIIIOBaHI JDKepesia eHepril (€Heprito COHL, BITPY 1 T.I1.)), sIKi 103BOJISIFOTh
e€KOHOMMTH TPAIMIIHHI JKepea TeIIoNocTadyaHHs Ta €Hepro3abe3nedeH s 1 eK0JIOr0-eKOHOMIYHUM PO3BUTKOM Oy IiBEITbHOL
ray3i. Y BUCHOBKax ITpOaHaJi30BaHO Pe3yIbTaTH PO3BUTKY Oy/iBenbHOI ramysi. BusHadeHo, mo eexkTHBHE 3aiIydeHHs IpH-
POIHUX pecypciB Ha iIHTEpaKTUBHINH OCHOBI, 3aCTOCYBaHHS TEIUIOCHEPTrocOeperatounux KOHCTPYKIii, TEXHOJIOT1H, (hOpMyBaHHS
1 peaizarist Ha I[if OCHOBI CTpaTerii JOBrOCTPOKOBOTO CTIHKOTO PO3BUTKY - OJMH 3 NIPIOPHUTETIB OyNiBHHUITBA.

Kurouogi ciioBa: criiikuii po3BUTOK, Oy/iBeIbHE BUPOOHHUIITBO, TEIUIO EHEPro3oepiralodi KOHCTPYKIIT
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Introduction

The construction industry is a key sector of the econ-
omy, designed to solve the most important tasks for the
implementation of the socio-economic development
strategy of the region and the state as a whole. The
modern construction industry is forced to take into ac-
count the market instability and dynamism. For this
reason, the following trend is important - any construc-
tion company needs to adapt to new economic condi-
tions in a transient survival environment.

Construction is designed to create an artificial envi-
ronment that ensures human life. Until now, the envi-
ronment has been considered as a source of negative
effects on the newly created man-made artificial envi-
ronment. Construction as a powerful reversible factor
influencing the environment has been the subject of re-
search relatively recently. As practically necessary,
certain limits of this problem are subject to study and
solution (for example, waste disposal, air purification
in settlements, etc.). Construction production has an an-
thropogenic impact on nature at all stages - from the
extraction of building materials to the operation of the
commissioned facilities.

Disruption of relationships within the ecosystem, the
likelihood of serious consequences for a given region
or area, is some negative results of construction activi-
ties. Large-scale combustion of extracted fuel leads to
irreversible changes in the environment, up to changes
in climatic conditions on the planet. This understanding
to some extent contributes to the formation of the need
for environmental safety and encourages manufacturers
to develop, produce and market heat-saving materials
and structures of the new generation (when renewable
energy sources (solar, wind, etc.) are used to generate
heat). They help to save traditional sources of heat sup-
ply and energy supply and are the main direction of
ecological and economic development of the construc-
tion industry.

Review of research sources and publications

Baranovskiy V., Melnik L., Lesnoy A., Onegina V.,
Popova A. have analyzed in-depth theoretical and prac-
tical aspects of sustainable development in their works.

The authors of works devoted to the formation prob-
lems of the Concept of sustainable development are
Vernadsky V., Girusov E., Gorshkov V., Landel M.,
Matrosova V., Paton B. and others.

Of the foreign specialists who dealt with sustainable
development issues, it is worth noting: Mill J.,
Schumpeter J., Harrod R., Domar E., Solow R.,
Romer P., Porter M., Kotler F., Hay D., Morris D.,
Meadows D., Saaty T., Siegel J., Target D.,
Hargshoorn G., Oiken V., Plath R., Richardson Ch. and
others.

The issue of using heat and energy-saving materials
and structures in the production was raised in the works
of Aleksandrovsky S., Bogoslovsky V., Vlasov O.,
Balmer R., Ilyinsky V., Gusarsky K., Srovsky S.,
Likova A., Lukyanova V., Koryakins A., Upenietse L.,
Bakhare D., Savitsky M., Semko A., Stroy A.,
Tabunshchikova Yu., Ushkova F., Fokin K. and others.

Definition of unsolved aspects of the problem

However, the insufficient elaboration mechanism of
sustainable development of the construction complex,
taking into account the involvement of innovative
building materials production and heat-saving struc-
tures provides further study of this topic.

Objective of the work and research methods

The study aims to search for new approaches to solv-
ing environmental and economic problems of construc-
tion production through the introduction of heat-saving
structures.

The goal was achieved by the following methods:

— theoretical studies based on modern developments
of the strategy for the development of the construction
industry;

— research of innovations in the field of theory and
practice of creating new building structures with in-
creased thermal efficiency;

— mathematical modeling.

Basic material and results

The efficiency of the construction complex is directly
dependent on the growth in demand for construction
products, work, services in the materials replacement,
structures produced by more innovative ones through
successful scientific and technical innovations that sig-
nificantly improve, optimize construction processes
and are accompanied by resource, technological, envi-
ronmental, economic, budgetary effects (Fig. 1).

Development of the construction
industry in Ukraine
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Figure 1 — The results of the construction industry

Production efficiency implies sustainable develop-
ment and success in the future. The interpretation of the
definition of “sustainable construction” has been in
place recently. The first international conference on
sustainable construction (Tampa, USA, 1994) proposed
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the following definition: “Sustainable construction
means the creation and responsible maintenance of a
healthy artificial habitat based on the efficient use of
natural resources and environmental principles.”
This definition was further developed in the decisions
of the Second Conference (Paris, 1997): “Sustainable
construction is the support of a healthy economy in or-
der to ensure a quality of life while protecting human
life and the environment; minimization of damage
caused to self-healing of the environment, human
health, biological diversity; optimal use of non-renew-
able resources and constant use of renewable re-
sources” [8].

In modern economic conditions, the main emphasis
shifts from solving problems identified by the analysis
of the optimal use of resources available to the con-
struction company, the problems of existing production
situations, to find ways to solve them (Fig. 2).

Relevant in today's conditions is the search and ap-
proval of new approaches to sustainable development,
taking into account the current and future state of envi-
ronmental resources, which should be reflected in the
mechanisms for the implementation of the country's re-
source and environmental policy.

Energy and resource-saving are the general directions
of the technical policy of Ukraine in the field of con-
struction and a prerequisite for its sustainable develop-
ment [6].

Development is a multi-criteria, complex process that
illuminates the individual characteristics of each enter-
prise and depends on its strategic goals. Only managed
development can be sustainable. The sustainable devel-
opment of an enterprise is a full-fledged reflection of
its competitiveness in market conditions. Under these
conditions, it is important to draw up an expert assess-
ment of the development of a particular construction
company (Figure 3).

Environmental friendliness in construction is
achieved through the introduction of heat-saving struc-
tures and technologies. Control and management of en-
ergy-saving and heat saving in the construction indus-
try must be carried out both at the state level and at the
level of individual enterprises, as well as at all building
life cycle stages.

It is expedient to reduce energy costs in construction
by applying the latest technologies of thermal renova-
tion of buildings by increasing the thermal insulation
capacity of the enclosing structures of construction ob-
jects. The choice of thermal insulation materials takes
into account the natural and climatic conditions of the
construction area, architectural and structural solutions
of buildings in accordance with environmental and eco-
nomic monitoring.

For a long time, the issue of energy savings in con-
struction, as well as in the national economy as a whole,
was not given the necessary attention. According to the
standards in force in Ukraine, the resistance to heat
transfer of building envelopes was reduced compared
to European standards on the walls - 1.2-3.5 times, on
the floor and ceiling - 2 times, on the windows - 1.3
times. As a result, we have significant costs of fuel and
energy resources in the operation of housing [8].
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Figure 2 — Algorithm of the construction
development program
(developed by the author)

In this algorithm, an important link is the definition
of indicators for assessing the state and development
prospects of business entities, competitiveness.
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Figure 3. Algorithm of expert assessment
of the business entity development
(construction company)
(developed by the author)

Modern building codes in European countries set en-
ergy consumption at 80-100 kWh / m? per year. In the
new generation of houses that are designed and built
according to the concept of Passive House, the level of
energy consumption can be reduced to 15-30 kWh / m?
per year, depending on the region of construction. The
determining factor that allows providing such a stand-
ard is the use of effective thermal insulation in building
structures [7, 11].

Based on the accumulated experience of design or-
ganizations in Ukraine [5], analysis of the principles of
ensuring the energy efficiency of buildings adopted in
European countries, where problems connected with
heat and energy saving is given priority values, devel-
oped Ukrainian building codes DBN B.2.6-31: 2006
“Thermal insulation of buildings”. These rules provide:

— an increase of the minimum level of thermal protec-
tion enclosing structures of residential and office build-
ings on average by 15-40% for exterior walls, 20-25%
for coatings, 20% for windows;

— standard indicators of the maximum permissible
values of heat loss for heating buildings;

— introduction of energy certification of buildings for
new construction and reconstruction;

— introduction of norms for indicators of thermal reli-
ability of heat-insulating shells of buildings and struc-
tures [4].

It should be noted that the reserves of fuel energy re-
sources (natural gas, oil, coal) are limited. The ways to
solve the problems of preserving and restoring the eco-
logical balance of natural and anthropogenic life sys-
tems are as follows:

— formation of scientific foundations for rational re-
source and energy consumption in urban planning, tak-
ing into account regional differences;

— formation of the scientific foundations of the “city
- building — structure” model;

— development of a regulatory and legal framework
for heat and power saving;

— implementation of new promising low-cost technol-
ogies with two to four times lower heat and energy con-
sumption;

— implementation of constructive and architectural
solutions of increased energy efficiency under con-
struction and reconstruction.

For the competent decision of this problem, it is nec-
essary to carry out complex inspections of a building
heat-insulating cover for the definition of places of the
greatest heat losses and ways of their reduction.

This work should include acquaintance with the de-
sign documentation for the construction site, conduct-
ing an estimated assessment of heat loss, and, if neces-
sary, conducting instrumental studies of thermal insu-
lation of fences.

Numerous and intensive researches are carried out in
our country and abroad, directed basically on the search
of easy and heat-and-energy protecting designs differ-
ing in low complexity of erection, durability, and main-
tainability.

Such close attention to the design of effective enclos-
ing structures is explained, on the one hand, by the im-
portant place they occupy in the structure of the build-
ing, and on the other hand - by the role, they play in
solving the problem of saving fuel and energy re-
sources.

Foreign and domestic experience and accumulated
knowledge suggest that the implementation of heat-ef-
ficient construction should move towards reducing heat
loss of the building, efficient use, and production of en-
ergy.

To assess the effectiveness of the work done to reduce
the building heat loss, the efficient use of energy in it
and its efficient production, the European Association
“Active House” proposes to use three main criteria:

— comfortable living (healthy lifestyle);

— energy (energy balance of the building - the total
amount of energy generated and consumed by the
house should ultimately make up a positive energy bal-
ance)

— environment (the effect of the building’s impact on
the environment should be minimal) [5].

62 Academic journal. Industrial Machine Building, Civil Engineering. — 1 (56)’ 2021



The introduction of heat and energy-saving technolo-
gies is a today requirement. It is estimated that the heat
cost and energy saving is recouped in two to three
years.

Heat and energy saving in an apartment building is,
first of all, reducing heat losses by insulating walls,
floors, ceilings, windows,s, and doors.

According to the rating “Ukrainian Energy Index —
20117, the energy efficiency of the Ukrainian economy
is 52% of the EU level [1].

Improving energy efficiency to European levels will
save approximately € 11.8 billion annually.

The main priority in solving this problem is the ther-
mal modernization of buildings. Saving energy re-
sources as a result of thermal modernization is several
times higher than the savings from improving the
means of generating heat. At the same time, thermal
modernization of buildings leads to a decrease in heat
losses in boiler houses and heating networks, as it re-
duces the required volumes of produced and trans-
ported heat carriers.

Ukraine must comply with EU directives on energy
efficiency, in particular, Directive 2010/31 / EU on the
energy performance of buildings and Directive 2006/32
/ EU on the efficiency of the energy end-use and ser-
vices. Obviously, no modernization of the means of
generating and transporting heat can and closely com-
pare in efficiency with thermal modernization at the
consumer [2, 12].

Thermal modernization of external walls with the
protection of heat-insulating material from external in-
fluences with a protective and decorative plaster layer
has the following disadvantages:

— seasonality of work performance;

—unacceptable to apply plaster in direct sunlight, rain,
and strong wind;

— the system fragility;

Conclusions

The model of sustainable development is imple-
mented in the interaction process between society and
the environment by combining the economic, social,
and environmental interests of society.

The ecological factor becomes system-forming in the
concept of sustainable economic development.

However, the problem of the environmental factor of
sustainable development is still insufficiently devel-
oped by economics in both theoretical and applied as-
pects.

The effective attraction of natural resources on an in-
teractive basis, application of heat-saving construc-
tions, technologies, formation, and realization on this
basis of the strategy of long-term sustainable develop-
ment is one of the priorities of construction.

— the need for the device of expansion joints 6 mm
wide, which compensate for the deformation of the
plaster layers from fluctuations in temperature and hu-
midity;

— increased requirements for the vapor permeability
of the outer layers of additional insulation while main-
taining their ability to provide protective functions;

— rapid contamination of the facade;

— increased requirements for the rigidity of heat-insu-
lating dowels, which leads to the formation of cracks
and destruction of the outer decorative and protective
layer;

— impossibility to conduct operational control over
the state of the heat-insulating material;

— the high operational cost of the system [9, 13].

The most expensive measure in the thermal moderni-
zation of the building is the insulation of enclosing
structures. The estimated payback period of this meas-
ure is from 7-8 years when using heat-insulating mate-
rials of Ukrainian production, and from 12 years - when
using imported materials. However, by warming the
greatest energy-saving effect is reached.

In this case, the insulation of the building is inevitably
accompanied by its overhaul, which in turn increases
the service life of the building, the degree of its com-
fort.

Therefore, when calculating the payback, it is neces-
sary to take into account these advantages of thermal
modernization, which will significantly increase the
economic attractiveness of such projects [10, 14].

In the initial phase of a construction project, it is use-
ful to be able to assess the performance of a future fa-
cility. An integral part of one-time and operating costs
are the costs of the construction part of the building. It
is important to note that this part of the cost is not in-
volved in the technological process, so its minimization
is very useful.

Thermal protection of buildings requires a fundamen-
tal revision of the materials used and technical solutions
of building envelopes. Now it is almost impossible to
provide the necessary indicators of thermal protection
in single-layer structures of brick walls or structurally
insulating lightweight concrete with high density and
thermal conductivity. Compliance with current regula-
tions requires the use of multilayer structures with ef-
fective types of insulation materials.

The production base of effective thermal insulation
materials needs to conduct research on the development
of such materials and technical solutions for fencing
structures based on them from local raw materials and
industrial waste. This will contribute to the sustainable
development of the construction industry.
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