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One-dimensional numerical simulation of transcritical flows and transition between free surface and pressurized flows//
CHEN Yang! YU Guo-qing® 1. Department of Hydraulics ~Yangtze River Scientific Research Institute Wuhan 430010  China
2. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract Numerical simulation of one-dimensional unsteady flows in complicated systems such as long distance water transfer
projects and urban storm sewer networks is of great significance for the practices in hydraulic engineering among which the
transcritical and free surface flows and the transition between free surface and pressurized flows are the two important issues. The
overseas advances in the transcritical flows and the free surface-pressurized flows were reviewed. A mathematical model which
could handle the subcritical flows supercritical flows transcritical flows free surface flows and pressurized flows was established
by use of the Preissmann scheme in conjunction with the reduced convective acceleration term method and the Preissmann slot
assumption method. Extensive computations against analytical test cases or measured results have proved the validity of the
proposed numerical model.

Key words free surface-pressurized flow alternation transcritical flow Preissmann scheme Preissmann slot convective
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