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ABSTRACT

Projecting and construction of energy efficient buildings aims to use necessary energy
resources for power supply of buildings through innovative methods and solutions.
Implementation of the energy efficient measures shall be technically feasible, economically
justified and both environmentally and socially acceptable with no changes in typical lifestyle.

While selecting energy-efficient technologies first priority is given to such technical solutions
that can contribute to the improvement as of microclimate of buildings so protection of the
environment at the same time.

There is generally discussed analysis of energy efficient measures of first and demonstrative
energy-efficient buildings constructed in 1972 in Manchester and in 1973 near Helsinki in
Otaniemi.

Buildings’ shape, size and orientation shall be selected to maximize the benefit of positive
impact of the environment on thermal balance of the building and neutralize negative influence.

Generally, the capacity of solar energy of having an effect on thermal balance of the facility is
positive during the cold period while in the warm period this impact might be negative. The
influence of the wind, on the contrary, is negative during the cold period while it might be positive
at nights of the warm period and negative during the daytime of the same period. Especially
important is the fact when the influence of solar radiation and wind on thermal balance of the
building depends on orientation in case of the same useful areas, or the same useful volume. In
fact, the building, which is located in the south and has longitude direction, gets more heat than
the building with meridian direction. Moreover, the building facing prevailing wind by developed
surface loses more heat during winters. As a result, it makes sense to discuss optimization issues of
influence of solar radiation and wind.

By using of the method for determining optimal orientation for building, example Tbilisi
kindergarten building (rectangular form), for the purpose of minimum heat loss from the building,
is estimated optimum measures, which significantly differ from the dimensions of the real
building. To foresee mentioned measure it would be possible to reduce by 31% the installed
heating capacity. It would be recommended to be consider the shape, size and orientation of
buildings during designing for purpose of the optimization of thermal losses.

Evaluation and study of external walls, insulation layer thickness and quality are necessary for
thermal technical calculation. Different type of materials have different thermo physical
properties. To know the thermo physical properties of materials is important for calculating
thermal processes. Materials in databases mainly are given with dry thermo physical properties
data. Humidity of utilized material can be increased and significantly can be worsened the quality
of its thermal protection. Therefore, it is recommended to conduct measuring of the thermal
resistance for the wall fencing in the building for energy audit.

External wall thermal resistance measurement was carried out in typical kindergarten building
at Thilisi, energy efficiency potential was considered for this building and special insulation
materials were selected. Thermal infrared camera, laser thermometer and thermal resistance
measurement precision device were used in studies.
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On typical Tbilisi kindergarten building energy audit basis were identified cause of high heat
loss and was worked out to be implemented energy efficiency measures - fencing wall insulation.
By implementing insulation of external walls, kindergarten would save 8900 m3 of natural gas per
year and reduce carbon dioxide emissions 17 tons per year. Simple payback of 4.9 years.

There are also discussed thermal accumulation indicators of building materials and
constructions along with their impact on heating speed and values of thermo physical indicators
of materials. Thermo physical properties vary with different types of material.

Designed experimental equipment, by which can measure the heat conductivity coefficient of
construction materials in range of required temperature. Device calibration carried out by using
exemplary substance - foam. Measurement error range is 3-5%.

Studies were carried out of the thermal conductivity for next materials: red brick, foam block,
cardboard-gypsum tile, glass, glass-pack, PVC door sandwich and composite panels, suspended
ceiling and more.

Artificial or emergency heat “intermittent” mode conditions are characterized in buildings.
There are discussed as follows: optimization of energy expenses in order to minimize energy costs
on heating; heating regime management conditions; heat balance equation content of buildings;
thermo physical properties and thermal accumulation indicators of building materials and
constructions.

Heat transfer engineering calculation method has been developed for heterogeneous attic roof
systems, which gives possibility to identify and ensure optimal thickness of insulation with
necessary thermal resistance for any specific task.

It has been researched and studied stationary, cooling, minimum temperature and intense
heating period’s patterns for building heating "intermittent mode". It is estimated that during
intense heating period the energy consumption minimization can be achieved by using the full
installed capacity.

Operational experience of thermal aggregates shows that, in some cases, boilers may have some
defects causing significant deterioration of the equipment’s efficiency and reliability. One part of
defects are explained by bad projects or poorly executed installation and the other part by low-
level exploitation of devices. Full identification of defects is possible only through thermal-
technical testing of boilers.

There are presented the boiler thermal performance testing results. Boiler testing Experiment
was carried out in GTU 8th building by using simplified method. As a result of debugging work
was ascertained their periodical working regime maps, which provoke to increase aggregate
efficiency form 87.8% up to 93.5%. During examination was used flue gas analyzer tool "TESTO
335" and laser thermometers.
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