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R. V. ZAITSEV
REQUIREMENTS ANALYSIS AND DEVELOPMENT OF THE FLEXIBLE SOLAR CELLS OPTIMAL 
SOLUTION FOR USE IN COMBINED PV/T SYSTEMS 

The article defines the requirements for photovoltaic converters designed to work as integrated power sources for combined PV/T systems: efficiently 
generate electricity at a temperature of 55 ; provide the coefficient of absorption of solar energy at the level of not less than 90 % and to have the 
coefficient of reflection in the infrared part of the spectrum not more than 10 %; together with the cooling system cooling system, the design of the 
converter must provide a difference between the temperature of the converter and the temperature of the coolant not more than 5 °C. A study of the 
temperature dependence of efficiency for film photoelectric converters based on CdTe and CuInSe2 compounds, amorphous silicon and crystalline 
GaAs, showed that structures based on cadmium telluride base layers have the smallest decrease in efficiency with increasing operating temperature. 
When the temperature changes by 50 , the efficiency of such devices decreases by only 1 %, and the relative rate of decrease is –0.14 rel. %/C, 
which is significantly less than the same parameter for other types of converters: GaAs –0.16 rel. %/C, amorphous silicon –0.21 rel. %/C, CuInSe2

–0.36 rel. %/C. Analytical processing and analysis of the influence of light characteristics on the efficiency of cadmium-based transducers showed that
the temperature stability of their efficiency is ensured by the density of the diode saturation current. With increasing temperature from 20 to 50 ,
the density of the diode saturation current increases by 50 % from 1.9·10-9 A to 2.7·10-9 A, which is less than for silicon devices, for which the diode 
saturation current increases by 300 %. Studies have shown that the absorption coefficient of solar energy of a flexible element based on cadmium 
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telluride in the visible range is 94–96 %, and the reflection coefficient in the infrared region of the spectrum does not exceed 7–8 %, which allows the 
design of the collector to abandon the use of selective coating, since its function will be performed by a film photoelectric converter. A constructive-
technological solution of a photovoltaic system with flexible photovoltaic converters based on cadmium telluride is proposed.

Keywords: combined PV/T systems, film solar cells, collector, cadmium telluride, optic characteristics, electrical characteristics, efficiency, 
operating temperature.
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