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Numerical Simulation on Cooling and Humidifying Effects of Wetlands

Li Yintang', Li Zhiyong?, Fang Fei', Geng Yongming'
(1. School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. School of Microbial and

Environmental Engineering, Jiaxing Vocational Technology College, Jiaxing 314036, China)

Abstract: A numerical simulation method is used to investigate the cooling and humidifying
effects of wetlands. A mixture model was adopted to simulate the flow and diffusion of air and
moisture, which describes the process of heat and mass transfer. The governing equations include
the continuity equation, the momentum equation, the energy equation and the humidity conserva-
tion equation. The turbulent energy equation and the energy dissipation equation are used for
each phase, and a mixture turbulence model for the two-phase turbulent flow. The distributions
of the air temperature and moisture in the given region were calculated by the FLUENT soft-
ware. The simulation for a case of the measurements in situ was carried out, and the calculation
results agreed well with the field measurements data. From the isotherms, it can be seen that the
most effective region of cold air is at a certain height above the ground near the wetland. The cold
air diffuses up and down from the wetland edge while the coldest air rises slightly and comes
down to the ground at the certain far place. The effect to the relative humidity near the ground is
more evident than that of the temperature, and on the contrary, is not remarkable as the temper-
ature at the distant place,
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