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Abstract Abstract:
The purpose of this study is to design a thermal management algorithm for open-cathode proton exchange
Document Sections membrane fuel cell (PEMFC). A nonlinear model predictive control (NMPC) method is proposed for controlling the
I. Introduction duty cycles of cooling fans. The electrochemical and thermal models of the open-cathode PEMFC are initially
constructed. A further nonlinear control model is then developed based on the simplified fuel cell model. The system
state variables are subsequently observed using the extended Kalman filter (EKF) method which are used as state
PEMFC inputs of NMPC. Finally, the fuel cell model, NMPC and EKF are constructed based on SIMULINK, and three

simulations are conducted to assess the control effect. These simulations involved tracking constant temperature

Il. Model of Open-Cathode

Ill. Controller Design
under constant current, tracking constant temperature under dynamic current, and tracking dynamic temperature

IV. Simulation under constant current, respectively. The results demonstrated that the control effect is superior to that of the PID

algorithm in terms of tracking accuracy, response speed and robustness.
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SECTION I.
Introduction

Proton exchange membrane fuel cells (PEMFC) have recently been vigorously developed in the field of new energy due
to their advantages of high energy utilization efficiency, low operating temperature and fast startup. PEMFCs are
typically used in two configurations: closed-cathode and open-cathode. The open-cathode PEMFC eliminates the need
for complex cooling, humidification, pressure control and other external equipment, obtains oxygen directly from the

Xu Huang https://ieeexplore.ieee.org/document/10865461
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