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Fig. 7. Temperature distribution contour plots; a) condition no.1, experimental; b) condition no.1, experimental excluding T10; c) condition no.1, model; d)
condition no.2, experimental; e) condition no.2, experimental excluding T10; f) condition no.2, model; g) condition no.3, experimental; h) condition no.3, exper-

imental excluding T10; i) condition no.3, model.

4. Conclusion

This study presents an innovative methodology to investigate local-
ized electrochemical and thermal behavior in a commercial 81 cm?
SOEC, by means of an in-house built multisampling test setup combined
with simplified modeling tools. The use of 11 sampling points across the
fuel electrode surface allows for in-operando spatial measurements of
gas composition and temperature. Such experimental data were used as
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input parameters for predictive electrochemical-thermal models which
proved effective in quantifying local voltage, current density, and tem-
perature distributions.

The cell was operated under a range of inlet fuel compositions and
flow conditions, at the constant temperature of 750 °C, and a clear
concentration of electrochemical activity in the inlet region was
observed in all scenarios, where local current densities reached values
up to 0.45 A/cm?, twice the cell average current density. This non-



