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_ generation system for horiculture. Firstly, typical summer and winter out door
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Accepted 3 December, 2024 information are suggested. Secondly, thermal energy generation rate of an elec-

trical heat pump (EHP), an adsorption chiller and the fuel cell are shown in 24 hours
time domain. The fuel cell and the EHP should mainly be operated at different
time bands of the day. Lastly, system’s behavior change under fuel cell 30%
degraded state is analyzed. Suggested system seems to compensate electrical
efficiency decrement from the degradation.
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Fig. 1. Hydrogen fuel cell test bed in Jeonju
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Fig. 3. Typical hot and cold day temperature and correspond-
ing heating and cooling load in green house
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Table 1. Energy generation of each component during the normal cold and normal hot day

Normal cold day Normal hot day
Mode Unit | Fuel cell Fuel cell Fuel cell Fuel cell Fuel cell Fuel cell
100% load | 75%load | 50%load | 100%load | 75%load | 50% load
Heat load/cooling power load kWh 1047.8 298.3
Fuel cell operating time Hrs. 12.1 16.4 24 7.2 9.6 14.4
Net heat generated kWh 1,049.3 1,047.8 994.6 178.6 164.2 146.1
By fuel cell + designed HP 280.9 264.1 2315 198.1 183.2 164.6
By EHP kWh 813.9 8292 806.9 - - -
Heat loss kWh 455 455 438 19.5 19.0 18.5
Net cooling power generated kWh - - - 298.5 298.5 298.5
By adsoption chiller kWh - - - 89 82 73.1
By EHP kWh - - - 213.8 220.8 229.7
Cooling loss kWh - - - 43 43 43
Electricity generated kWh 302.5 307.5 300.0 180.0 180.0 180.0
Electricity consumed kWh 302.5 307.5 300 180 180 180
By lighting, monitoring,controlling| kWh 72 72 72 72 72 72
By EHP 230.5 2355 228 76 78.5 81.5
By designed HP - - - 31 28.6 25.7
By adsorption chiller kWh - - - 1 0.9 0.8
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