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_ Cathode System size | - 10kW class Electrolyte material Conventional
G let Gas outlet y
%)l HEX lW Temperature at gas inlet CO, additive / mol min’' 0.0 0.6
) /°C 25 Electric power input to
Temperature at gas 60 or higher EC module / kKW 1.9 122
:’ """ H-rr;l-o-dul e T 7 _?_létrlﬁt </a :ziure —SOEC when waste heat is enough Molar rate of H, at offgas ” 20
’ ’ P 800 Jp— ' '
i hot module / °C mol min
] —> Temperature at PCEC Molar rate of CH, at offgas
= EC REAC ! h ° °00 in” ) 0.0
i i ot module / °C / mol min
! S ! H,0 supply rate to the 30 Molar rate of CO at offgas
: ' EC / mol min’ ' | 4 - 0.4
i mol min
i H,0 utilization / % 80
e e ' oo e Effidiency / %LHV (%HHY) o> 814
CO, additive ratio per o (96.1)  (93.5)
_ generated H, / % Efficiency except for EC
G let v Gas outlet . '
%ﬂ HEX o> heating loss / %LHV 974 | 99
Anode Tachikawa et al. Proceedings of EFCF 2018
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25°C HEX 'y I 60 °C
v Hot module
EC ’ REAC
N
as inle I A 2 Gas outlet
G25 °CI2 t HEX I 60 °C
Anode
Electrolyte material Conventional Proton-conducting
CO, additive / mol min™ 0.0 0.6 0.0 0.6
Electric power input to 119 12.2 11.9 112
EC module / kW
Molar rate of H, at offgas
o 2.4 2.0 2.4 1.4
/ mol min
Molar rate of CH, at offgas
L - 0.0 - 0.2
/ mol min
Molar rate of CO at offgas
1 - 0.4 - 0.2
/ mol min — ——
81.3 81.4 813 82.2
Efficiency / %LHV (%HHV)
(96.1) (93.5) (93.9)
Effici t for EC
clency exceptior 974 | o979 | 979 | oss
heating loss / %LHV
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Testing case studies v
1. SOFC two-stage model
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Evaporator Heater
v 2 v 2
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Fuel consumption: Fuel consumption:
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