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Abstract

Proton Exchange Membrane Fuel Cell (PEMFC) is a complex multi-variable, strongly coupled and
non-linear system. Accurate modeling method is the basis of its research, and advanced control
strategy is the key to improving the power generation performance. In recent years, many studies
have shown that the dynamic processes of PEMFC power generation, such as gas diffusion, heat
conduction and electrochemical reaction, have fractional order characteristics. In this paper, a
fractional order state space model of PEMFC is established by combining fractional order theory
with subspace identification method (SIM).
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Figure 1. Structural schematic diagram of PEMFC single cell
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Figure 2. Working principle diagram of PEMFC
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Figure 3. Flow chart of fractional subspace identifi-
cation algorithm
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Figure 4. Air-cooled self-humidifying PEMFC experimental platform
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Figure 5. Chart of hydrogen flow rate change
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Figure 6. Current change curve of reactor
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ent identification algorithms
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