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Dynamic modeling and lifecycle assessment of a hydrogen bus: focusing on battery and
fuel cell degradation

Sh. B. Mousavi Department of Mechanical Engineering, University of Tehran, Tehran, Iran
P. Ahmadi Department of Mechanical Engineering, University of Tehran, Tehran, Iran
Abstract

The utilization of fuel cell technology has created a promising outlook for the emergence and development of hydrogen vehicles.
However, some major concerns including fuel cell degradation, battery aging, short lifespan, and powertrain complexity, have
emerged as important obstacles to the commercialization of these vehicles. This study introduced a dynamic model of a hydrogen
bus under a real driving cycle to investigate the main challenges in fuel cell vehicles. Unlike previous studies, this research
implements a model that considers the simultaneous effects of fuel cell and battery degradation o system performance, as a main
contribution. The designed hydrogen bus consumes 1.58 kg of hydrogen for 13.3 km during one driving cycle. After 3500 h of
operation, the hydrogen consumption has been increased under a rule-based energy management strategy. Additionally, the start-stop
mode has the highest impact on the degradation rate. The battery capacity was reduced by about 0.025% during one driving cycle.
The results of the life cycle assessment analysis revealed the significance of renewable hydrogen production methods. Using coal
instead of solar energy results in 89% higher emissions.

Keywords: Fuel cell, Hydrogen vehicle, Fuel cell degradation, Battery aging, Life cycle assessment.
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1 - Cell voltage after 3500 h
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