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(57) Abstract: Disclosed are an inter-cooling and humidification apparatus and a fuel cell system used thereby. The apparatus comprises
an air intake duct, a heat exchange apparatus, a humidification module and a sleeve shell, wherein the heat exchange apparatus is
sleeved on the air intake duct; the humidification module is sleeved on the heat exchange apparatus; the sleeve shell is sleeved on the
humidification module; one end of the sleeve shell is provided with a first air flow outlet; dry hot air enters from one end of the air
intake duct, flows out in a radial direction, and is subjected to temperature reduction treatment in the heat exchange apparatus and
humidification treatment in the humidification module to form low-temperature humid air; and the humid air flows out from the first
air flow outlet. In the structure, the functions of inter-cooling and humidification are integrated, such that the structure is simple and
compact, the amount of occupied overall layout space of a fuel cell system is small, the mutual contact area of the heat exchange
apparatus and the humidification module is increased, an airflow circulation capability is increased, the overall efficiency of the fuel
cell system is increased, and parts and costs are reduced.
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