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		Abstract
Oil and gas are getting rare and rapidly decreasing, and researchers are compelled to investigate alternate feedstock for sustainable energy generation that promotes carbon neutrality to address the ever-increasing energy demand and the worrying degradation of the climatic condition and the investigation leads to lignocellulosic materials such as food waste. These are significant amounts of food waste that has promises for bioenergy production, particularly in tropical and subtropical nations and This research utilized a percentage of food waste accumulated in food markets and enterprises, primarily banana, orange, watermelon, and mango biomass. This was achieved by the simulation of two hydrothermal process facilities.  Sensitivity analysis was performed around the gasifier and pyrolizer by examining the effect of reactor temperature on syngas yield and power generation. A total of 100 kg/h of waste fruit biomass was fed to each system, with 25% of it coming from banana peel, watermelon peel, orange peel, and mango endocarp. Additionally, the operating and capital costs (OPEX) was calculated to be 3.87692E+11 USD/Year and 8,045,380 USD, respectively, which are 9% and 20% higher than hydrothermal gasification. However, the payback period (PAYBACK) was stated to be 5 years, less than the 6 years for pyrolysis. The internal rate of return (IRR) for hydrothermal gasification and pyrolysis was 45% and 42%, respectively. Finally, hydrothermal gasification method is more economically viable, with a profitability score 62.5 compared to 60.1% for pyrolysis.
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