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ABSTRACT 

 

 

Organic Rankine Cycle (ORC) is widely used in electricity generation from low temperature waste heat sources. 

This study introduces the analysis of the biogas cogeneration plant run by internal combustion engines of different 

power scales. Taking into consideration the variable exhaust temperatures of the engines of the biogas plant 

operating at asymmetric power and the thermal capacities of the high temperature and low temperature circuits, 

analyzes and optimizations were realized by considering different fluids and boundary conditions for different cycle 

types at variable temperatures. To increase the overall efficiency of the plant and to recover the thermal energy 

thrown into the atmosphere, different fluids in different cycle types have been examined. To designate the working 

conditions of the proposed system, the energy production and internal consumption data of a working biogas power 

plant were investigated. Calculations were executed by taking consideration of the long-term recorded gas 

production data and the corresponding electrical power, electrical efficiency values, thermal production, waste 

feeding and preheating needs, and environmental conditions. The effects of different cycles on the total energy and 

exergy efficiencies of the plant were analyzed. 
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