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Resume

Pollution of hydrosphere and lithosphere resulted from the rapid development
of the industry and the technology created very important environmental problems
by the beginning of the XXI century. The solution to this problem is critical for
maintaining and improving the quality of the environment, ensuring the health of
humans and the social development, controlling the natural resources, protecting,
regulating and rationally using them. Protection from the pollution mainly implies
the protection of those parts of the atmosphere, hydrosphere and lithosphere that
make upthe biosphere.

Rational use of the energy resources and the protection of the ecosystems is
one of the most urgent problems of today. Correct and full scale solution of this
problem is possible through usage of the new technologies for the energy supply of
households, industries and agriculture. Due to the shortage of the traditional fossil
fuels, efficient use of energy resources should become the cornerstone of the Georgian
economy. It is essential to consider energy resource conservation issues on the scale of
the entire country holistically. This should first of all imply improvement of the
energy balance structure, waste utilization, usage of the new, energy efficient and
energy conserving technologies and the resolution of ecological problems.

Based on the above, search for the ways of efficient development of Georgia’s
energy sector and reliability of energy supply, including research of renewable energy
use efficiency, is a very pressing issue that will ultimately define the energy security
of the country.

This particular work looks at the prospects of the nontraditional and
renewable energy use and the role of the thermal pump in the energy resource
conservation. The current state of Georgia’s energy sector is analyzed, the prospect of
its development and the impactsofthe heating-cooling combined system operating on

the thermal pump are shown. It is established that the combined cooling-heating
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supply using thermal pump shall be considered as efficient measure for thermal
energy supply for low temperature consumers in industry, agriculture and households.
Foundations for systemic analysis of the thermal pump usage conditions are
developed. Based on the economic parameters, usage of the thermal pump is highly
efficient in those climatic condition and for those technological processes, where
demand for heating and cooling is approximately equal, there is a low potential heat
source and the domestic energy resources are scarce. A new cascade type scheme with
the thermal pump for heating and cooling supply of industries, namely milk
processing plants is suggested and further developed. It was established that the
thermal pump transformation coefficient varies between 2.5 and 5.0. Following the

implementation of the suggested system, the energy usage of the plant is reduced by

45% and the annual maintenance cost by 55%. Suggested thermal production -Q, ,

efficiency capacity - N, and transformation coefficient - ¢ unitless values can be used

with quite a high accuracy of 6 + 9% for designing and actual use of the heating-
cooling supply system equipped with the thermal pump. Test models of the thermal
pump usage in heating and air conditioning systems is developed that enables to
determine optimal schemes of heating-cooling supply to the settlements, offices and
industries. Economic analysis of the different types of the heating and air conditioning
systems operating on the thermal pump is carried out. Based on the above and broken
down according to the climatic conditions, efficiency zones of the thermal pump
usage are determined for different types of low potential heat source and different
prices of the energy resources. Theoretical and experimental results of the research
are generalized for the regions of different climatic conditions that is essential for
each individual project; Strategic principles of the energy efficient and
environmentally friendly thermal pump based heating-cooling system are developed.
This represents an essential basis for investing in this technology within Georgia for

its widespread adoption, benefiting the optimal development of the country’s energy
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sector, 25-27% reduction of energy resource use and the improved environment. This

ultimately translates into the economic development.
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