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Abstract: The article examines the main directions of modern resource
and energy saving in architectural design and construction. The technologies of
mass construction, reconstruction of buildings, and principles of passive house

construction are analyzed. Determined that energy and resource-saving
technologies in the Russian Federation are still imperfect and have some
shortcomings, explained by the incomplete adaptation of European practices to
Russian conditions. It is concluded that the construction of a passive house is a
promising direction in terms of ecology, requiring new developments,
qualified engineers, environmentally friendly building materials, and reducing
the cost of construction.

Keywords: energy conservation, energy efficiency, resource-
efficient construction, sustainable development concept, passive house

1. INTRODUCTION

Energy-saving and energy efficiency are current
priorities in developing science, technology, and engineering in
the Russian Federation [1, p. 5]. The construction industry is of
great importance to all humanity and has recently been
significantly changing its requirements for improving the energy
efficiency of buildings [2, p. 4-6].

For the economic benefit of resource-saving, it is necessary
to develop and build a holistic model of resource-saving
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construction management [3, p. 11]. This model takes into account
all factors that can reduce energy and resource consumption at all
stages of construction and further in the operation of buildings and
structures [4, p. 26].

One of the most critical tasks of modern economic
development is developing and implementing technologies that
will allow industrial waste as a raw material for building materials
due to the depletion of natural resources, their irrational use, and
the ever-increasing cost of energy. Most modern technologies were
created when no one had yet thought about the conservation of
natural resources, as they were not in short supply [1, p. 34]. The
main task at the time was to increase production.

From the industry point of view, there is a concept of
"sustainable development” [5, p. 45]. It aims to improve well-being
and protect our planet. This is achieved, among other things, by
maximizing the use of renewable resources and the reuse of waste.
This concept has spread to the construction industry [5, p. 45],
which led to the emergence of the idea of "sustainable
construction,” which is possible only when buildings do not
damage the environment [1, p. 13]. Such facilities should have
virtually zero energy consumption for heating or air conditioning.
Their constructions must be fully recyclable so that in the future, it
would be possible to obtain new building materials and products
from them [6, p. 27].

2. METHODOLOGY

The climate in most parts of the Russian Federation is harsh.
Winters are long, so in our country is essential ability to keep heat
as long as possible, that is important to consider the materials of
the enclosing structures (walls, windows, doors, roof, etc.),
methods of heating, energy production, and conservation in terms
of its efficiency, how to deliver this energy to the consumer and
the resulting heat loss, technology use and energy conservation in
the consumption point [1, p. 29].
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Developers recognize the need to study and improve both the
problem as a whole and certain architectural aspects. Issues related
to the environment, price, comfort, and reliability of building
operation are critical. It is important to note that the design does
not consider the construction sites’ climatic and
geological conditions. Outdated design standards are still used,
there is no proper control over the quality of construction [1, p.
30].

3. RESULTS

The qualitative parameters of the currently used architectural
systems rarely meet the new energy and resource efficiency
requirements. For the most part, mass housing construction is
carried out according to new and improved standard designs while
insulating only the enclosing structures of the walls. In individual
building (its volume is about 40% of the total volume of
construction in our country) new requirements to strengthen the
thermal insulation is almost always ignored [4, p. 51].

One of the topical areas of energy and resource-saving in
developing mass-produced new generation building structures,
which have increased thermal protection. The use of such systems
will make it possible to reduce the cost, improve the quality and
speed of construction of buildings, so their production should be
the basis of the construction industry [1, p. 62].

A passive house (energy-efficient house) is a technological
building, the main feature of which is the absence of heating or low
energy consumption [7, p. 19]. It becomes possible with some
home design, proper insulation, and thoughtful ventilation. The
ideal energy-efficient home does not require the expense of
maintaining the right temperature. Heating in such a house is due
to the heat generated by people and household appliances, and if
necessary additional heating, is desirable to use alternative energy
sources [8, p. 22]. Hot water is provided by heat pumps or solar
water heaters (a more traditional backup source is possible).
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4. CONCLUSIONS

All projects related to energy efficiency in construction
require additional financial costs. It is worth talking about the
feasibility of these investments. The cost of building an energy-
efficient house exceeds the price of a traditional building by 10-
15% [1, p. 24]. High fees can pay off only in 8-10 years [1, p. 25].

Energy- and resource-saving technologies today are still
imperfect and have some shortcomings. A more detailed
and concrete feasibility study for the application of such
technologies is needed.

It is established that the construction of a passive house - a
promising direction in terms of ecology, but requires new
developments engineers, new building materials, and designs of
houses, taking into account resource-energy efficiency, reducing
the cost of construction.

Given the increasing cost of energy resources and their
reduction, humanity will sooner or later come to a strict economy
of resources. Such buildings will be more economical, save energy,
reduce the adverse effects on the climate, conserve natural
resources, improve quality of life, and most importantly, protect
the health of us and future generations.

References

1.0parina L.A. Osnovy resurso- i energosberezheniya v stroitel'st
ve [Fundamentals of resource and energy conservation in
construction]. Ivanovo, PresSto, 2014. 256 p.

2. TukhareliV. D., Tukhareli A. V., Cherednichenko T.
F., Chesnokova O.G. Sovremennye tekhnologii stroitel'stva zdani
i s primeneniem razlichnykh fasadnykh sistem i materialov [Mod
ern technologies for the construction of buildings using various
facade systems and materials]. VVolgograd, VolgGTU Publ., 2020.
154 p.

3.Dmitriev A.N. Resurso- i energosberegayushchie innovatsionny
e tekhnologii [Resource and  energy saving innovative

229



technologies]. Moscow, Plekhanov Russian University of
Economics Publ., 2019. 143 p.

4. Bad'in G. M., Sychev S. A., Makaridze G.
D. Tekhnologii stroitel'stva i rekonstruktsii energoeffektivnykh z
danii [Technologies for the construction and reconstruction of
energy efficient buildings]. St. Petersburg, BKhV-Peterburg,
2017. 461 p.

5. Sergeev A. A. Modeli resursosberegayushchikh tekhnologii
kontrolya i ikh primenenie v regional'nom upravlenii kandidata te
khnicheskikh nauk. Diss. dokt. tekhn. nauk [Models of resource-
saving control technologies and their application in regional
management. Dr. tech. sci. diss.]. VVoronezh, Voronezh State
University of Architecture and Civil Engineering Publ., 2006. 19 p.
6. GOST R 56828.31-
2017 Nailuchshie dostupnye tekhnologii. Resursosberezhenie. ler
arkhicheskii poryadok obrashcheniya s otkhodami [State Standard
of the Russian Federation 56828.31-2017 Best available
techniques. Resources saving. The hierarchical order of waste

treatment]. Available at: https://docs.cntd.ru/
document/1200146682 (accessed 8 October 2021)
7. Sheina S. G., Minenko E. N., Fedyaeva P.

V. Metody vnedreniya luchshego evropeiskogo opyta energosber

ezheniya v Rossiiskoi Federatsii [Methods for introducing the best
European experience in energy saving in the Russian Federation].
Rostov-on-Don, DGTU Publ., 2020. 180 p.

8. Tabunshchikov Yu. A., Brodach M. M., Shilkin N.
V. Energoeffektivnye zdaniya [Energy  efficient  buildings].
Moscow, AVOK-PRESS, 2003. 200 p.

230


https://www.researchgate.net/publication/382296194

