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sangseok@cnu.ac.kr Abstract >> In proton exchange membrane fuel cell (PEMFC), proper thermal

_ management of the stack and moisture generation by electrochemical reactions
:;eszzd zé\ggeﬁz;n?t?jfzozs significantly affect fuel cell performance. In this study, the PEMFC dynamic char-
Accepted 12 October, 2023 acteristic model was developed through Simcenter AMESim, a development

program. In addition, the developed model aims to understand the thermal resin
balance of the stack and performance characteristics for input loads. The devel-
oped model applies the thermal management model of the stack and the mois-
ture content and permeability model to simulate voltage loss and stack thermal
behavior precisely. This study extended the C based AMESet (adaptive modeling
environment submodeling tool) to simulate electrochemical reactions inside the
stack. Fuel cell model of AMESet was liberalized with AMESim and then in-
tegrated with the balance of plant (BOP) model and analyzed. And It is intended
to be used in component design through BOP analysis. The resistance loss of the
stack and thermal behavior characteristics were predicted, and the impact of
stack performance and efficiency was evaluated.
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Fig. 1. Schematic diagram of fuel cell system
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Fig. 2. Modeling of PEMFC system model using AMESim. (a) Stack model using AMESim, (b) fuel cell system model with cooling
system using AMESim
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voltage
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Fig. 11. Voltage performance of the stack according to operat-
ing conditions. (a) Voltage performance with temperature, (b)
voltage performance with humidity
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