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Abstract

In this paper, we investigate the heat storage and utilization based on copper metal tank to en-
hance the electricity cycling efficiency in the solid oxide cell system with a configuration of Ni-YSZ/
YSZ/LSM. It is found that the OCVs of this planar solid oxide cell system rely more on the state of
chare than system pressure and the cell polarization resistances mostly come from the fuel elec-
trode polarization. The system temperature can be effectively changed by the heat balance of gas,
cell component and operation circumstance. While the heat loss in the system has a huge influence
on the system temperature and electricity cycling efficiency. It is found that the electricity cycling
efficiency can reach above 80% of the commercial mass production standards when copper tank is
utilized for heat storage in fuel cell mode and heat utilization in electrolysis cell mode.
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Figure 1. Schematic of the single solid oxide cell with related parameters
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Figure 2. The schematic of heat energy storage system with solid oxide fuel cells
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Figure 3. The open circuit voltage of solid oxide cell versus state of charge; (a) versus system operation temperature and (b)
versus system pressure at 800°C
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Figure 5. The activation polarization resistance of the solid oxide cell system; the operation conditions are at 800°C, 1 atm
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Figure 6. The ohimic polarization resistance of the solid oxide cell system with 95% H,/H,O state of charge at 1atm and
800°C
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Figure 7. The concentration polarizations of the solid oxide cell system with 95% H,/H,O at 1 atm and 800°C
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Figure 8. The overall polarizations (I-V curves) of the solid oxide cell system with 95% H,/H,O at 1 atm and 800°C
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Figure 9. The power out/input of the solid oxide cell system in fuel cell or electrolysis cell mode with 95% H,/H,O at 1 atm
and 800°C
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Figure 10. (a) The heat loss of solid oxide cell system at 1 atm and (b) the relationship between state of charge, energy sto-

rage in phase change metal and system temperatures
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Figure 11. The energy efficiency of solid oxide cell system in fuel cell mode and electrolysis cell mode at 900°C
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