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A need for virtual representation
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Main features/submodels
Arbitrary segmentation along the channel

* Works with AC / DC signals
* Gaseous species transport
* Water phase change

* Liquid water phase transport
e Capillary transport in GDL

* Mechanistically based water
1. 9 droplet removal in channels

n annel cathode * Membrane water uptake

DL cathode * Mixed potential change due to gas

nitrogen

sink crossover effects with considering
Water, Source platinum band position and its effects
N n - N » « 1D resolved catalyst layers
e ode 1
\ ' J
) M?dellc[:;)ﬂ:guratlon An interface to fully couple with degradation modelling framework

» Arbitrary no. of slices
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[2] A. Kravos, D. Ritzberger, C. Hametner, S. Jakubek, T. Katrasnik, Methodology for efficient parametrisation of electrochemical PEMFC model for virtual
observers: Model based optimal design of experiments supported by parameter sensitivity analysis, International Journal of Hydrogen Energy 10
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Optimal design of experiments
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Hybrid methodology for parametrisation I_IceM
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Testbed

Cyber-physical System — FC stack testbed

100:1 turndown (max:min flow) on all Mass Flow Controllers (MFC)
Automatic contact humidification module (up to 90C dew point, higher available)
Electric reheat module (up to 110C inlet gas, higher temperatures available) - Nitrogen purge
rotameter; software activated
Automatic back pressure control module, independent anode/cathode (0-3 Barg) - Stack end-
plate heater PID controllers (2x 220VAC-2A)
Programmable air cooled load bank. Maximum: 1.4kW, 10V, 200A.
Emerald control and automation software (allows 24/7 unattended dynamic operation)
H2 gas detector (CE, ATEX, UL, CSA) for test station E-stop and warning
Additional gas lines (e.g. to simulate reformate blends); select one for each of CO, CO2, N2,
CH4, etc
Operating temperature: 0-200°C
Control and integration of S++ Device
. start/stop measurements by the S++ device
. control of measurement period
Gamry Reference 3000 + Gamry 30A Booster; Potentiostat/Galvanostat/ZRA fully integrated
with Greenlight control and automation

LICeM
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Testbed Advanced SoX observers and virtual sensors Material design
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