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Motivation Modeling approach — NEOPARD-X!1

With increasing penetration of renewable Transient and macro-
energy into the energy system, the number of homogeneous formulations of
periods where the power generation exceeds mass-, charge- and energy
the demand rises. balances:

In the KOPERNIKUS Project Power-to-X

Energy:
« Energy transport due to mass- and charge transport

« Heat formation due to ohmic heating
« Heat formation due to elementary reactions
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Results
Towards model validation: Thermo-neutral voltage: Physics-based impedance analysis:
« Comparison of simulated and experimental « Simulated polarization curve and average « Rapid calculation of the impedance with the
polarization curve at various temperatures: temperature of the electrodes and electrolyte: current/voltage step method!?!
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O, » Endo- and exothermal cell behavior depending on
» Excellent agreement between model and the cell voltage is represented correctly by the 0.05 -
experiment (for now only in one condition due to model | _
test bench issues) |
» Model predicts increasing resistance with 0.00 -m,-m,-.-nﬁ.% i ) MR ...,\m,%..,-..m,_mm

decreasing temperature, mainly due to ohmic Contributions of charge transfer reactions in the 3 > i S N N ]
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resistance of the electrolyte electrodes and ohmic heating in the electrolyte to the ~
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heat formation: e
 Depicted: heat generated due to electrical power .
Influence of the fuel composition: Nyquist plot at OCV, 0.3Acm2and 1 Acm=: ’
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to increasing kinetics with current density
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the heat is generated at the cathode References
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