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(== Losses in Fuel Cells and Electrolysis
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[(F=)» Two Phase Transport

Fuel Cell — Electrolysis
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—>How are the losses composed in PEEC ?

- influence of pressure on losses

- experiments up to 100 bar

— are there transport losses ?

- effect of different CCs, PTLs
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(== Experimental Setup

small cell 2 homogeneous conditions

(“differential” cell) jer

—> analysis of data with 0D Model

L= T

+» Nafion 117 CCM

/7

% 4 cm? active area

** up to 100 bar
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RS Quantification

Cell Voltage

Transport ???
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Current Density Transport .
| T
3 Afem? Electrolysis Fuel Cell 2 Afem?

Ecenn = Eo — Nkin — NirR — Nmtx

Ecen = Eo + Nkin + Nir T Nmex

Ecell — EO(P; T) + b * log(]) + R *] + Nmtx I

Nmix = Ecenn — EO(p: T) — b * log(j) —R * ]
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«(HJ» Ohmic Loss

Ecell — EO(P; T) + b * log(]) + R *] + Nmtx
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(5 Kinetic Losses

Ecell — Eo(p; T) + b E log(]) + R *] + Nmtx
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[F=J» Thermodynamics

Ecell — Eo(p; T) + b * log(]) + R *] + Nmtx
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[(F=J» Influence of Pressure on Kinetic Overvoltage
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[(F=J» Influence of Pressure on Kinetic Overvoltage
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w(=J» Mass Transport Losses

Nmtx = Lcell — EO(p:T) — b * log(j) —R * ]
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Loss Analysis as Function of Pressure

Ecell — Eo(P; T) + b * lOg(]) + R *] + Nmtx
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(= Learnt so far

** losses unexplained in 0D-Model which could be
attributed to mass transport

*»» kinetic losses seem to be influenced by pressure

\/

*» activity of liquid water may not be unity
with increasing pressure
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(={J=» Relative Losses (Measured Data)
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(={J=» Relative Losses (Measured Data)
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(F= Summary

4

L)

)

* loss mechanisms in PEEC investigated in differential cell

)

L)

» pressure dependence of thermodynamics and kinetics

not trivial

4

L)

» additional (transport) loss may be significant

)

)

* more work required

L)
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[(F=» Wir schaffen Wissen — heute fiir morgen
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