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Study of the process conditions effect on air humidity in air humidification
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Abstract: A simulation model of the air humidification process in the packed tower is established, which is used for
a 100 kW proton exchange membrane fuel cell power generation system.In the simulation model , the effects of spray water
temperature ,spray water flow rate,air inlet temperature and humidity on the humidity of the outlet air from the packed
tower were investigated respectively.The simulation results show that the first three factors have an impact on the outlet
air humidity, of which the spray water flow rate has the greatest impact, air inlet temperature and humidity are almost
negligible , and the spray water temperature is between the two.Considering the outlet air humidity of the packed tower and
system economy, the most suitable spray water temperature for the representative 100 kW fuel cell power generation
system is 62°C ,and the most suitable spray water flow rate is 2 600 kg/h to 3 000 kg/h.The packed tower has good
adaptability to the severe disturbance of inlet air temperature and humidity, which can reduce the impact of ambient
temperature changes on system performance and stability, and can also eliminate the intercooler at the outlet of the air
compressor, thus reducing the complexity and lowering the cost of the system.A humidification test platform for a 100 kW
fuel cell power generation system was built and experimentally verified. The test results show that the packed tower can
meet the air humidity requirements of the 100 kW fuel cell power generation system, and the test results match the
simulation results.The study lays a solid foundation for the further design optimization of the humidification tower.
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