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Abstract >>This study proposes polymer electrolyte membrane fuel cell (PEMFC)
based cogeneration system for greenhouse heating and cooling. The main scope
of this study is to examine the proposed cogeneration system’s suitability for the
660 m>-class greenhouse. A 25 kW PEMFC system generates electricity for two
identical air-cooled heat pumps, each with a nominal heating capacity of 70 kW
and a cooling capacity of 65 kW. Heat recovered from the fuel cell supports the
heat pump, supplying hot water to the greenhouse. In cooling mode, the adsorp-
tion system provides cold water to the greenhouse using recovered heat from the
fuel cell. As a result, the cogeneration system satisfies both heating and cooling
capability, performing 175 and 145 kW, respectively.

Key words : Tri-generation system(3% Q&g €HX), Polymer electrolyte membrane
fuel cell(-E2X M ALt 945 MX]), Green house(-24)), Thermal management
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Fig. 1. Green house for demonstration in Jeonju
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Fig. 2. Schematic diagram of cogeneration system
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Fig. 3. Schematic diagram of 25 kW PEMFC system
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Table 1. Component specification and working conditions

Component Parameter Value
Active cell area (cm®) 400

NG Number of cells 100
fueled Current density (Alem®) 0.4
PEMFC Cell voltage (V) 0.7
system Working temperature (C) 65
System net electrical efficiency (%) 40

Active cell area (cm?) 400

Hydrogen Number of cells 50
fueled Current density (A/cm?) 0.4
PEMFC Cell Voltage (V) 0.7
system Working temperature (C) 65
System net electrical efficiency (%) 50

Cooling Capacity (kW) 65.0

Air cooled Heating Capacity (kW) 70.0
scroll chiller Cooling COP (-) 32
Heating COP (-) 3.1

Adsorption Cooling Capacity (kW) 17
chiller Cooling COP (-) 0.51
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Mode Load(kW) Additional Electric Power (kW) COP
112.5 (Energy Independence) 0 4.50

Heating 125 (Recommended) 4.03 4.38
175 (Maximum) 20.16 3.88

80 (Energy Independence) 0 3.20

Cooling 120 (Recommended) 12.5 3.20
145.76 (Maximum) 21.38 3.14
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