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ANNOTATION
The article discusses the use of alternative energy source in order to reduce energy consumption
and save resources in buildings under construction and reconstruction. In particular, examples
of the application of technologies using solar collectors and heat pumps are given.
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INTRODUCTION

In the context of the predicted natural reduction in the reserves of traditional hydrocarbon raw
materials and the corresponding increase in prices for traditional energy resources, ensuring
efficient energy consumption is an important task of increasing the competitiveness of the
economy for all countries. Given that the amount of energy consumed may increase,
comprehensive measures to improve energy efficiency are required. Having a relatively high
level of energy intensity of the economy in comparison with other countries, Uzbekistan also
has large reserves for a radical reduction in energy consumption and energy savings, primarily
in the housing sector and in the operation of buildings.

In the context of a stable rise in prices for traditional energy resources and a threatening scale

of environmental pollution, the most promising areas for the development of the energy
industry in terms of energy conservation and environmental protection are solar energy, wind
energy and geothermal energy.
Alternative or renewable energy sources show significant promise in reducing the amount of
toxins that are by-products of energy use. Not only do they protect against harmful by-products,
but many of the natural resources that we currently use as energy sources are conserved by
using alternative energy sources.

The use of renewable energy sources in low-rise residential buildings is directly related to the
problem of energy conservation in housing construction.

High technical and economic indicators of the use of renewable energy sources, stable operating
parameters of power equipment and stable energy supply to consumers are achieved with the
combined generation of heat and electricity, its complex accumulation, and with a combination
of various types of renewable energy sources, both among themselves and with traditional
technologies. energy.

World practice shows that the introduction of mandatory requirements for energy conservation
in buildings under construction and renovation is one of the most cost-effective ways to increase
the energy efficiency of buildings.

To date, the potential of renewable energy sources is used in modest amounts, including in the
construction industry, both in our country and around the world. This topic becomes even more
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urgent in connection with the outbreak of the global financial crisis, which forced many to
reconsider their views and plans on energy supply issues.

The widespread use of renewable energy sources in buildings seems reasonable: solar collectors
and heat pumps.

According to long-term observations at the network of actinometric stations in Uzbekistan, the
duration of sunshine for various regions of the Republic varies from 2410 to 3090 hours a year,
with a duration of 11 hours in summer and 4 hours in winter, the difference in the amount of
solar radiation received is 27 MJ/m?2 per day in summer and about 7 MJ/m?2 in winter.

Solar collectors use energy from the sun for heating and hot water supply. The basic principle
of operation of solar collectors i1s that the collector absorbs solar radiation and converts it into
heat, which, with the help of a heat-transfer fluid, is transferred through a heat exchanger to
water, which is already used for household needs. This direction provides for the modernization
of existing heat supply systems by integrating solar installations for preheating water into
existing centralized heat sources.

The use of this technology will make it possible to reduce emissions of harmful substances from
thermal power plants and local boilers and will save significant volumes of natural gas. In
particular, a solar heat source makes it possible to save up to 200 m3 of natural gas with specific
indicators of 0.12-0.15 tons of standard fuel per 1 m2 of solar collector. At the same time, the
required volume of capital investments, taking into account the necessary equipment and the
cost of construction and installation work, will be from $ 450 per m?2 of the area of solar
collectors. The payback period for installing solar collectors will be about 10 years. This
indicator will provide a return on investment for the allotted service life of energy-saving
equipment.

For effective work, it is necessary to provide a number of factors during installation and
operation. Solar collectors are installed on the roof of buildings at an angle to the horizon equal
to the geographical latitude of the area. The optimum tilt angle is 60° in winter and 30° in
summer. Second the parameter is the azimuth, which must not deviate from 0° (south
direction). Since there are architectural and planning restrictions, a deviation from the south
direction up to 45° is allowed.

Despite the significant payback period, the introduction of installations using solar energy has
1ts positive aspects. This type of installation allows you to reduce the environmental burden on
the environment. The use of solar energy in individual residential buildings can also be
justified, as it reduces dependence on centralized energy systems.

Of interest is the implementation of power supply to buildings based on the use of heat pumps,
as well as photovoltaic batteries. The installation of heat pumps implies a transition from a
radiator heating system to a more efficient and economical ring heating system. The heat is
supplied to the pumping unit, which transports the heat energy to the end consumer with the
help of an annular circuit. When the required heating level is reached, the heat supply
automatically stops and resumes again when the heat indicators in the network decrease.
Modern equipment and technologies make it possible to heat private houses located in any
region (not necessarily in areas with hot seismic springs) using this method. A small
temperature difference (only a few degrees between the temperature on the surface of the earth
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and at a shallow depth) allows you to get thermal energy, which is quite enough for heating a
house.

The heat pump is designed based on the conditions for its effective operation. It practically does
not affect the architectural and volumetric solution of the house and the development of the
site. When designing the layout of the house, it will be necessary to take into account the fact
that the house must have equipment for a heat pump, take into account its dimensions,
additional electrical power (and what is the source of this additional power), the presence of a
storage tank.

The main advantage of a heat pump is its high efficiency compared to all types of boiler houses.
Taking into account the efficiency of electricity generation at a combined heat and power plant,
it is obvious that the use of a heat pump is 1.2-2.5 times more profitable than the most efficient
(gas) boiler houses. Based on the prevailing prices for electricity and heat, the cost of heat
generated by a heat pump will be lower than the cost of heat from district heating. In addition,
the cost of heat generated by a heat pump is 2-3 times lower than the cost of heat generated in
coal and fuel oil boilers of average power. A heat station with a capacity of 1 Gecal/h (1.16 MWt)
saves 2,100 tons of coal per year.

Heat pumping units, using renewable low-potential energy of the environment and increasing
its potential to the level required for heat supply, consume 3—7 times less primary energy than
when burning fuel. As world experience shows, in general, due to savings on utilities, the cost
per square meter in a building equipped with renewable energy systems is about 30—40% lower
than in an ordinary house.

The average roof area of a typical apartment building is 1200m?2. If half of this area is covered
with solar panels, then you can get 60 thousand kWh of energy per year in each house, even if
they have an efficiency of only 10%. Excess energy can be accumulated over the summer in a
special battery located under the house and used in winter. In this case, the payback period,
taking into account the cost of saving electricity and heat, will be 6.5 years.

In an optimal heating system, you can simply combine the heating pump with solar collectors
and thus benefit from both systems. The heat pump, partly using electricity, will provide
heating, air conditioning, and also provide a discharge excess heat energy from solar collectors
In summer, storing heat in the ground to restore balance and then use heat in winter for
heating. Solar collectors will give free hot water and help heating, through the buffer tank
increasing the efficiency of the heat pump.

Given the climatic features of Uzbekistan, it should be noted that it is advisable to organize the
production of solar hot water supply systems and related equipment (solar collectors, pumps,
water heaters, automation elements), also using advanced European technologies. The use of
these systems will significantly reduce energy consumption for the needs of hot water supply.
The introduction of the production of solar installations with low efficiency (often hidden by a
foreign manufacturer) leads to the use of low-efficiency technologies, and practically discredits
the 1dea of using renewable energy sources.
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