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Abstract - In this study, we constructed a process simulation model for an agricultural by-products based
Solid Oxide Fuel Cell (SOFC) combined heat and power generation system as part of the introduction of tech-
nology for energy self-sufficiency in the agricultural sector. The aim was to reduce the burden of increasing
fuel and electricity consumption due to rapid fluctuations in international oil prices and the expansion of smart
farming in domestic farms, while contributing to the national greenhouse gas reduction goals. Based on the ex-
perimental results of 0.3 ton/day torrefied agricultural by-product gasification experiment, a model for an agri-
cultural by-product-based SOFC cogeneration system was constructed, and optimization of the heat exchange
network was conducted for SOFC capacities ranging from 4 to 20 kW. The results indicated that an 8 kW agri-
cultural by-product-based SOFC cogeneration system was optimal under the current system conditions. It is
anticipated that these research findings can serve as foundational data for future commercial facility design.

Key words : agricultural by-products, SOFC cogeneration, heat exchange network optimization, smart-
farm, process optimization
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Fig. 1. Energy consumption ratio by energy sour-
ce in agriculture sector, Korea (2009)[1].
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Fig. 2. Electricity demand of agriculture, forestry
and fisheries sector in Korea (2020)[3].
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Table 1. Syngas composition of gasification of
torrefied agricultural by-product

Syngas components Ratio (Dry basis)
(€0) 54.89%
H, 25.03%
Co, 18.48%
CH,4 1.51%
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