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ENHANCEMENT OF HEAT SUPPLY 
HELIOPANELS FOR THE PRODUCTION OF THERMAL ENERGY 

V. Kozin, Cand. Tech. Sciences, Vynnychenko B.O., student 
Sumy State University, Sumy 

2. 
Abstract: Currently acute problem of energy due to the constant growth of tariffs for energy: water, 

electricity and heat. The situation was reinforced by the lack of sufficient amount of domestic reserves of natural 
gas, coal and other minerals  energy sources which used in traditional energetics. Therefore, the growing 
demand for energy in its various forms significantly accelerates the introduction of devices and systems that 
operate from alternative and renewable sources. This area is developing very actively, but as with all things 
new, these devices still have a relatively low efficiency. 

The article deals with the problem of increase efficiency of solar battery, working to receive of heat energy. 
These devices can be used for hot water and heating in a "warm floor" systems. The advantages of such systems 
are full autonomy, reliability, simplicity of design, long life and so on. The action of solar battery depends on 
solar heat, which effectively completely absorbed by panel. It is depends on the design and properties panels, 
and on the number of directional solar radiation and it is determined by geographical location of panel, season, 
time of day and geometry relative placement between panel plane and the direction of fall sunlight. 

Taking into account the dynamics of the angle of incidence of sunlight on solar battery to significantly increase 
its heat absorption and increase the time of the solar radiation, and thus  to improve the energy efficiency of an 
alternative source of heat. It is especially important when placing panels in the northern and central parts of the 
country what belongs to the fourth zone with the lowest average annual solar radiation up to 1000 kWh/m2. 

The use of a turning mechanism by analogy with solar panels working for the generation of electric energy, 
will allow in dynamic mode during the day to maintain a normal or close to its angle of incidence of sunlight. This 
will help to maximize the heat production efficiency of solar energy and increase the output power of the solar 
station. However, the use of a turning mechanism will make it impossible to install solar panels on the sloping roofs 
of buildings, as can be seen now. Such systems will require free horizontal areas, a strong foundation and 
additional pay of money, but the growth of heat energy production in the remote time will allow to return part of 
money by the introduction of this energy efficient measure.  

Keywords: solar panel, solar energy, energy efficiency, alternative energy source, heat supply system, solar 
radiation, panel orientation, heat transfer. 
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METHODICAL BASES OF EVALUATION OF THE ENERGY 
ECONOMIC EFFICIENCY OF ENERGY SUPPLY SYSTEMS WITH 

COGENERATION HEAT PUMP INSTALLATIONS AND PEAK 
SOURCES OF HEAT 

Ostapenko O. P., Cand. Tech. Sciences, Associate Professor 
Vinnytsia National Technical University, Vinnytsia 

-

Abstract: Methodical bases of evaluation of the energy economic efficiency of energy supply systems (ESS) 
with cogeneration heat pump installations (CHPI) of different power levels and peak sources of heat (PSH) are 
suggested, with taking into account the complex impact of variable operation modes of ESS, peak heat sources of 
heat in ESS, sources of drive energy of CHPI, and taking into consideration the energy losses of the process of 
generation, supply and transformation of electric energy. The suggested methodical bases, aimed at estimation 
of energy economic efficiency of ESS with CHPI and PSH have a number of advantages: it takes into account the 
energy efficiency and power levels of the elements of ESS; it takes into consideration the operation modes of 
steam compressor HPI; it takes into consideration the energy efficiency of PSH and ESS and type of the energy, 
consumed by them, with the account of energy losses of the process of generation, supply and transformation of 
electric energy to PSH and ESS; it takes into account the energy efficiency of variable operation modes of ESS 
with the change of load distribution between steam compressor CHPI and PSH in ESS; it enables to evaluate the 
complex impact of variable operation modes of ESS, peak sources of heat of ESS, sources of drive energy of 
steam compressor CHPI with the account of energy losses in the process of generation, supply and conversion of 
electric energy in CHPI and ESS; it allows to complex perform the energy economic efficiency evaluation of 
great number of ESS with CHPI and PSH variants on conditions of variable operation modes; as a result of 
complex approach to evaluation of ESS energy economic efficiency the most efficient and economic reasonable 
PSH for certain type of ESS could be chosen; methodical fundamentals, suggested in the given paper, could be 
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