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RESUME

Wide and efficient use of renewable sources of energy, particularly solar
energy and wind energy, it is one of the global economic and social priorities, with
a strong reflection in the modern technological progress.

At current stage, a large-scale problem of development the solar energy
potential is solved in the most cost-effective way in the field of low temperature
heat (e.g., heating and hot water supply on the basis of flat solar collectors).
Significant progress has also been made in the development of the solar pumping,
especially in the field of photovoltaic pumping systems that steady progress to
victory in the competition with pumps that use other types of renewable energy.

At the same time, the pumps operating on low-temperature heat, also retain
the area of effective use, especially if they use technological heat without
significant heat losses or using waste heat. Consequently it became an important
specific task in this field of R&D to improve the efficiency and autonomy of the
hot water system based on a flat solar collector by pumping water using heat from
the system itself, without any additional external sources of energy (electricity and
fossil fuels).

In this context, it presents serious interest proposed in 1990s specific steam
engine-pump (thermal powered membrane pump (TPMP)) alternating evaporation
and condensation processes of an intermediate agent in the single working
chamber and capable operate using low temperature heat. Besides, the pumps
operating on low-grade heat are under development in several countries.

In this context, the dissertational work wass aimed at creatingan
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experimental model of a new modification of the TPMP, theoretical and
experimental studies of thermo-hydrodynamic processes taking place in the pump
(including analysis and computer modeling of the thermodynamic cycle), the
identification and evaluation of its performance and potential of the effective
functioning with respect to the hot water supply system based on a flat solar
collector.

The experimental installation was set up and relevant experimental
procedures have been developed. Thermo-hydrodynamic processes taking place in
the working chamber of the experimental model the new modification of TPMP
were studied taking into account the two main features: two-speed condensing
mode and placing the membrane outside the working chamber. The operation of
the working chamber was studied in the closed (pulsating) mode and the pumping
mode as well.

Investigation of the working chamber with the liquid piston in the closed
(pulsating) mode showed the ability the TPMP to self-start and continue to work
reliably. Also became possible to pre-evaluate the performance of the new
modification.

Investigation the working chamber with the liquid piston in the pumping
regime allowed to experimentally determine the dependence of the efficiency of
the TPMP on useful head and the attainable range of the pump performance.

Identified efficiencies and performance of the TPMP new modification
confirms prospections of the modifications in the context of solving the problem of
improving the efficiency and autonomy of the hot water system based on flat solar
collector.

The results of the dissertation works are published in 3 scientific articles and

are reported at the international scientific conference.
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