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[Abstract] The weak cold-start capability of fuel cells with graphite plates for vehicles is an important bot-
tleneck that affects the large-scale promotion of fuel cell vehicles in the cold regions of northern China. Starvation
self-heating is a common cold-start strategy whose basic principle is to increase overpotential by reducing the supply
rate of reactants, and generate a large amount of heat inside the cell in a short period of time to achieve rapid heat-
ing. This approach is simple, but it requires a high degree of consistency in the initial water content of the stack
monomers and is prone to single-chip reverse polarity and excess hydrogen concentration emission, which can affect
the safety and durability of the fuel cell. To solve the above problems, the research group has developed a multi-

channel AC impedance measurement device, proposed an optimized purging strategy for single cell impedance con-
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sistency, and established a constant voltage and variable air flow control method for cold-start of fuel cells, to

achieve multi-objective and multi-parameter coupled coordinated control that provides high heat production, high

safety, and high dynamics for voltage, current, and inlet/outlet air flow in the low-temperature start transient pro-

cess. The bench test results show that the maximum impedance deviation of fuel cells is decreased from 0.7 to less

than 0.2 m{), and the fuel cell engine system can achieve a fast start at -40 ‘C within 124 s, with good repeatability.

The relevant technology is applied in the fuel cell demonstration at the 2022 Winter Olympics, with its effectiveness

verified.

Keywords: fuel cell vehicle; low temperature adaptability; shutdown purging; cold start; pump

hydrogen control
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