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Abstract: Focusing on the thermal management and waste heat recovery of a fuel cell bus, an integrated
vehicle thermal manage system is developed, and 9 corresponding operation modes are proposed. A
simulation mode is established based on AMESim to analyze the temperature control characteristics and
energy consumption of the system under high, low and extremely low temperature conditions. The results
show that under high-temperature conditions of 34,37, 40 °C, the thermal manage system can maintain key

components within an appropriate temperature range to meet their respective cooling requirements. Under
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low—temperature conditions of -10, =5, 0, 5 °C, the thermal management system can meet the heating

needs of the key components. Additionally, the waste heat from the fuel cell stack and motor can meet the

cabin heating requirements when the ambient temperature is above —15 °C. This can save up to 10.44% of the

vehicle's driving energy consumption compared to using pure PTC for cabin heating. Under extreme cold

conditions of =30, =25 , —20 °C, the waste heat alone is insufficient to meet the cabin heating demand,

requiring the use of PTC for auxiliary heating. The additional equivalent hydrogen consumption for PTC

heating is 44.10 , 36.89 , 33.5 g, respectively.
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