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Numerical simulation of freezing problem of open diversion canal in water supply projects in cold area//JING He-fang' 2
LI Chun-guang® LV Sui-ju>  ZHOU Bing-wei? 1. School of Civil Engineering and Water Conservancy —Ningxia University
Yinchuan 750021 China 2. Research Instiiute of Numerical Computation and Engineering Applications  North University for
Nationalities  Yinchuan 750021  China

Abstract Taking the water supply project in Jinji Wuzhong Ningxia as an example the freezing problem of open diversion canals
that are used to transport water from rivers or reservoirs in cold areas is studied. A one-dimensional unsteady hydraulic and
thermodynamic coupled model is applied to simulate the water temperature distribution of open diversion canals under three typical
operating conditions. The initial ice positions are obtained for different water depths and different wind speeds. An ice cover
progression model is used to simulate the ice cover thickness over the last ten years and the results are consistent with those of an
empirical formula. Finally the water temperature distribution of open diversion canals and the influencing factors of initial ice
positions in cold areas are obtained based on the simulation results.
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