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This study presents the optimization of a biogas-fueled gas turbine-
based cogeneration system using the Taguchi method for power
generation, heating, freshwater production, and hydrogen
production. Biogas is considered a suitable alternative to fossil fuels
due to its renewability and environmental benefits. Thermodynamic
and exergoeconomic analyses were performed using EES software
to evaluate system performance. The objective is to improve system
performance through adjustment of operational parameters using
the Taguchi method. Taguchi experimental design was implemented
using Python and an L27 orthogonal array to optimize five control
parameters at three levels. Three target responses including energy
efficiency, exergy efficiency, and specific cost of power generation
were investigated. Results showed that gas turbine inlet
temperature, with the greatest impact on responses, is the most
critical optimization factor. Analysis of variance revealed that gas
turbine temperature and air preheater temperature, with
contributions of 47.61% and 36.23% respectively, were the most
effective parameters on energy efficiency. Furthermore, changing
the gas turbine temperature level from 1150 K to 1300 K results in a
reduction of 4.28/GJ in the specific cost of power generation. The
identified optimal conditions yield maximum energy efficiency of
83.72%, exergy efficiency of 35.07%, and minimum specific cost of
power generation of 26.80 $/GJ.
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