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ABSTRACT In this work, the mini solar biomass hybrid system for the energy production study 

was numerically investigated to predict its static behaviour and improve its performances. It was 
composed of three subsystems including the solar fields, the hot air turbine cycle and the steam 
turbine cycle. The air-standard Brayton concept was used for the hot air turbine cycle and the 
Rankine concept was applied for the steam turbine cycle. For the operating of the solar biomass 
hybrid system, four different periods of the year were selected that include the behaviours of 
January during the day, January during the night, July during the day and July during the night. 
Additionally, ten different types of biomass used as a fuel in the combustor were experimentally 
characterized to determine their rates of humidity, ashes, chemical composition and caloric power. 
Computer program was developed using the Microsoft excel 2010 to determinate different system 
parameters. The results obtained demonstrate that, among other things, the compressor pressure 
ratio, the air temperature at the hot air turbine inlet, the steam temperature at the steam turbine 
inlet, the biomass chemical composition, the mass flow rate of the coolant fluid, the ambient 
conditions affects the performances of the solar biomass hybrid system in a strong yet different 
manner. To valid the developed approach, the results of numerical simulation were compared with 
the results published in the scientific literature. 
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