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DIRECTIONS OF ENERGY EFFICIENCY IN THE CONSTRUCTION
SECTOR IN VIEW OF THE FOREIGN EXPERIENCE

Efficient use of energy is one of the integral indicators of economic
development, science and socio-cultural development of the nation. By their nature,
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energy savings — a set of teaching, research, technology, engineering and technical,
organizational, economic, managerial, administrative, economic and educational and
training activities aimed at solving problems of conservation and sustainable use of
all types of fuel and energy resources, drastic reduction of losses and increase the
degree of extraction and processing depth that will achieve optimal indicators of
energy efficiency to prevent the harmful effects of industrial and socio-economic
systems on the environment. Energy saving is mainly manifested in the reduction in
consumption of energy resources in real terms and reduce the financial costs of their
consumption.

Talking about energy efficiency, we mean not only “energy savings”, i.e. energy
savings in everyday life. We are talking about the rational and conscious use of
energy resources that are available to everyone, with the purpose of their careful
preservation of the environment and our descendants. Energy efficiency is usually
associated with a variety of approaches that allow us to live and work in more
energy-efficient buildings. For example, the building uses less energy to provide
conditions for greater comfort, more energy-efficient.

During the last thirty years in foreign countries were developed and
implemented numerous energy-saving techniques and tools. Activities in this area are
called the energy management. Therefore, the key energy-saving concept abroad, in
the United States, is known as Demand side management (DSM), which loosely
translated as “management by supervision to ensure only essential needs”. This
concept was developed in the US in the middle of 70 years, and the concept of DSM
itself has since been used as a synonym for “load management” and “energy savings”
[1].

Later, the energy-saving concept called least cost planning (LCP) was developed
and implemented in other countries, which involves the optimization of energy use in
the determination of the production costs. Even later came the concept of integrated
resources planning (IRP), which can be described as a methodology to assess whether
the energy conservation and load management more effective than the expansion of
power sector through the construction of new power.

The developed countries, especially the EU countries that have already made
significant progress in solving problems of energy efficiency, continue to search for
new energy sources and development of energy saving measures. The experience of
developed countries indicates the need for state regulation of energy saving processes
and carrying out a purposeful state policy. Only the state legislature by a weighted,
flexible pricing, tariff, and tax policy can provide the financial efficiency of energy
saving mechanism. In this regard, it is a valuable experience of those countries that
have achieved the greatest progress in energy saving.

Energy savings in housing construction and housing and utilities infrastructure
should become a priority in our country. Because in the Ukraine out-dated housing
stock, especially construction period of 50-70-ies, which need reconstruction.
Through the walls and windows of the building are losing one-third of the heats, there
are significant weaknesses in the waterproofing of roofs, long-term operation has led
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to the deterioration of engineering networks. Solving such problems is possible by the
introduction of new energy-saving materials and technologies at building of new or
reconstruction of older buildings.

According to the standard DBN 2.6. -31: 2006 [2], there is the energy efficiency
of buildings classification (Table 1), and developed formulas of unit costs
calculations. But regulations focused mainly on limiting the heat costs for heating
buildings and require reduction to the European standards of comfortable living and
construction of passive buildings.

Table 1 - Classification of building energy efficiency in Ukraine

Classes of house’s energy | The difference in % of estimated or actual values of the
efficiency specific house’s heat losses from the maximum value

from — 50 and <

from—-49 to - 10

from—-9to+5

from +6 to +25

from +26 to +75

MmO |m| >

+ 76 and more

Energy passport of construction projects, industry, and commaodity production
should be the main characteristic of the energy consumption. According to it, the
energy efficiency classes are clearly informed how much money the owner or user
will have to pay as current energy costs of maintenance, operation or use the object.
The basis of the building energy assessment system should be criteria for the two
levels.

The first level of indicators allows to hold the labelling energy efficiency of
buildings, and the second — to identify the specific reserves of energy saving systems
and equipment:

1. Basic benchmarks (specific annual heat consumption, year specific
consumption of electricity in the system engineering support; year reduced energy
consumption, integrated with the coefficient weight and consumption of electricity
and heat, year specific consumption of primary fuel).

2. The system of local indicators (specific consumption of thermal energy for
heating, heat supply, ventilation and air conditioning, hot water, the unit cost of
electricity to drive pumps, fans, compressors, ventilation, heating, water supply,
sanitation, specific electricity consumption for lighting of common areas, facade
lighting and intra-domestic) [3].

In the European Union necessity energy certification of buildings, primarily
determined by the requirements of existing documents. The Directive on the energy
performance of buildings (EPBD) [4] establishes the need for a certificate to an
ability to compare and assess the energy efficiency of buildings. However, right now
the energy certification of buildings located on the territory of the European Union,
carried out on the basis of rating the buildings' energy efficiency — energy passport,

which, depending on the amount of energy consumption defined in (kwh / m2) /
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year, establishes energy efficiency class from A then consumption less or equal to (25
kWh / m2) / year, by G, when consumed in excess (450 kWh / m2) / year. One of the
criteria of the certificate is that it should include the applicable normative value of the
energy characteristics, to allow consumers to see and to compare and assess the
energy efficiency of a building operated. In addition, the certificate shall include
recommendations for improving energy efficiency, including the economic
assessment of these measures.

The accumulated experience of implementing energy-saving measures and
equipment, technological and technical possibilities of the national economy of
Ukraine were taken into account in the branch program of energy saving in the
construction industry and housing and utilities infrastructure to 2000 -2005 years and
for perspective. Currently in the construction industry established the regulatory and
methodological base for energy efficiency in the design and construction objects of
housing for civil purposes, which provides energy savings of more than 30% in
buildings compared to the corresponding rules acting until 1994. However, these
regulations are binding only in the design and construction of new and reconstruction
of existing residential and public buildings. That is hindering the transformation of
objects existing housing stock to the pan-European energy efficiency requirements.

Further development and improvement of energy saving and energy efficiency
in the construction industry require an integrated approach to minimizing energy
consumption objects (Fig. 1).

+ All expenses to
reduce energy
consumption will
pay off

« Contronting the
ever-icreasing
prices tor
heating

Rational

p
Comfortable
+Control over observance
of government + A longer duration
regulations in the of "life" the house
construction
\ > \

Fig.1. Characteristics of energy efficient building

What is included in addition to the introduction of modern fencing-insulating
systems and structures, integrated accounting and automatic control the consumption
of all types of energy resources, ensuring a modern level of comfort in the rooms,
optimizing the use of energy sources with their expansion through the use of
alternative and renewable energy sources (solar, the wind, geothermal, bioenergy,
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natural and man-made heat), optimization of space-planning decisions of buildings,
their shape, and orientation in specific climatic conditions. Also, we should pay
attention to the dissemination of the practice the passive houses’ construction.

Energy savings require significant investment. Economic mechanism of an
introduction of energy saving technologies in housing construction should include tax
exemption on profits from investments to fuel and energy savings, accelerated
depreciation of energy-saving equipment, financial support for energy-saving
technologies such measures as energy-efficient equipment lease, soft loans.

Taking into consideration that up to 50 percent of the gas consumed in the
residential sector is inefficient the energy efficiency certification for construction
projects and existing buildings is extremely an important area of energy efficiency.

The urgent challenge is to adopt the necessary legislative basis to create
conditions for rational use of energy in buildings by citizens, reducing energy costs,
improving the quality of life and comfort.

That is the Laws of Ukraine "On energy efficiency of buildings™; “On housing
and utility services"”, which clearly defines the consumer rights, responsibilities
executive, a service provider, delineating their rights and responsibilities; "On the
commercial accounting of heat energy, water and sanitation in public services" that in
the complex will help to reduce the consumption of thermal energy, increase energy
efficiency class, improve the quality of living in the house. The next step in the
direction of the energy efficiency of the housing stock should become an effective
activity of specialized energy efficiency fund to ensure stable financing projects heat
modernization of houses, which will conduct a comprehensive renovation of
buildings and will lead to annual savings on energy resources.

Provided that energy efficiency measures and thermo-modernization of
buildings built before the 90s are conducting, in a few years, Ukraine will be able to

reduce gas consumption in the residential sector up to 12 billion cubic meters.
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