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This study aims to analyze the effect of fuel type on the thermal, environmental, and economic
performance of power generation plants. The Brighton cycle model, with ideal gas and stable
operation assumptions, was used to evaluate turbine performance using crude oil, natural gas,
diesel, and heavy fuel oil. The results showed that natural gas achieved the highest thermal
efficiency (up to 35.7%), the lowest CO2 emissions, and the lowest energy production cost
compared to the other fuel types. Crude oil and heavy fuel oil, on the other hand, exhibited the
lowest thermal performance, highest emissions, and highest energy production cost. The study also
revealed that specific fuel consumption increases with decreasing thermal efficiency. These
findings highlight the importance of fuel type selection in improving plant efficiency and reducing
environmental impact, making natural gas the optimal choice for gas turbine operation.
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Design Thermodynamic Parameters of ( SGT5-2000E )

Grid frequency [HZ] 50
Power output [(MW] 166
Efficiency [%] 34.7
Heat rate [kJ/kwh] 10,375
Exhaust temperature [°C] 541
Exhaust mass flow [ka/s] 525
Pressure ratio - 12
Ambient air temperature [°C] 15
Ambient air pressure (bar) 1.0
Relative humidity [%] 60
Length x width x height [m] 10x12x7.5
Weight [t] 234
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Mass flow rate m Pressure  Temperature °
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Parameters Unit Crude Oil Diesel H.F.O N.G
g [ka/s] 12 12 12
L.HV [kJ/kg] 42510 43650 41250 47500
EFcoz [kgCO2 /kgfuel] 3.16 3.2 3.11 2.75
Fuel price [$/kg] 0.52 1.15 1.2 0.065
Cr,gas [kI/kg.K] 1.150
kgas 1.3
kair 1.4
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Performance Parameters Crude Qil Diesel H.F.O N.G
Ts; [°C] 1168.91 1192.59 1142.74 1272.55
Power output (Pret); [MW] 171.79 184.24 172.26 203.47
Net efficiency (nnet); [%0] 33.70 35.17 34.80 35.70
S.F.C; [kg/MWh] 251.47 234.47 250.79 212.32
CO2 emissions (Es); [kgCO2/MWh] 794.64 750.31 780.95 583.87
Cost of MWh; [$/MWh] 186.39 322.17 355.61 54.67
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