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Numerical Simulation of Heat and Moisture Transfer and Air Distribution Optimization in
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Abstract: Taking an indoor ice rink with a floor area of 2442 m® and a height of 12 m as the research object, this paper
conducts numerical simulation on the air distribution and heat-moisture transfer process inside the ice rink. The dynamic
moisture absorption and desorption processes of the ice surface are simulated by means of User Defined Function (UDF). The
laws of heat and moisture transfer on the ice surface under different air distribution modes are investigated, and the flow field
of the ice rink is optimized to avoid fogging near the ice surface. Comparative experimental results show that the deviation
is within 15%, indicating that the numerical model can well simulate the temperature and humidity transfer process in the ice
rink, which can provide a theoretical basis for the design and optimization of indoor ice rinks. The simulation results reveal
that the temperature and humidity inside the ice rink present a vertical distribution with obvious stratification characteristics;
low temperature and high relative humidity occur near the ice surface. There exists a critical air supply velocity U, that
minimizes the surface heat transfer coefficient of the ice surface. When the air supply velocity is higher than U,, fogging on
the ice surface can be effectively inhibited. The research on air distribution shows that the combined air supply mode of jet air
supply and displacement air supply can reduce the risk of fog formation in the indoor ice rink.
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