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Objective

 Operating Strategy has a significant influence on the
degradation behavior of PEM Fuel Cells

e Accelerated Stress Test (AST) based degradation studies are
limited transferable to realistic driving cycles [1, 2]
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Development of an experimental framework for the efficient

parametrization of degradation models
under realistic operating conditions
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| H e “Realistic” driving Cycle studies [3, 4]

—ocus on individual stressors, but no cross-dependencies
~ocus mainly on automotive application

_Imited distinction between reversible and irreversible
degradation
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Minimization of experimental time

High model quality & predictive capability

Consideration of realistic drive cycles and
regeneration conditions

Little focus on power-controlled operation

Basis for the development of validated degradation models

and the derivation of optimized operating strategies

Methodology Overview
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Phase 1

Identification of main effects and interactions between N2
Purging, Pause Strategy & Transients

Phase 2

Identification of linear
Interactions between all
parameters

Phase 3

Identification of nonlinear behavior
of nominal current density
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Design stays near-orthogonal at every phase (max VIF < 2.4,
K £ 2.8) 2 unbiased, low-variance effect estimates even at
the Phase-1 stop, enabling robust early termination under

limited testbench time.

Contact: Sarah Roeck, M.Sc., Doctoral Researcher,

\_

[1] Yuan, X.-Z., Li, H., Zhang, S., Martin, J. u. Wang, H.: A review of polymer electrolyte mem-brane fuel cell durability test protocols. Journal of Power Sources 196 (2011)
[2] Pahon, E., Hissel, D. u. Yousfi-Steiner, N.: A review of accelerated stress tests dedicated to proton exchange membrane fuel cells — Part I: Fuel cell component level. Journal of Power Sources 546 (2022)

[3] Thiele, P., Yang, Y., Dirkes, S., Wick, M. u. Pischinger, S.: Realistic accelerated stress tests for PEM fuel cells: Test procedure development based on standardized automotive driving cycles. International Journal of Hydrogen Energy 52

(2024)
[4] Bove, R., Malkow, T., Saturnio, A. u. Tsotridis, G.: PEM fuel cell stack testing in the frame-work of an EU-harmonized fuel cell testing protocol: Results for an 11kW stack. Journal of Power Sources 180 (2008)

+49 721 608 — 42373, sarah.roeck@Kkit.edu

The authors gratefully acknowledge the financial support of Schaeffler Technologies AG & Co. KG,
which funds the doctoral research project within which this work was conducted.

KIT — Die Universitat in der Helmholtz-Gemeinschaft

www.kit.edu



	Foliennummer 1

