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Numerical Simulation of Solid-liquid Two-phase Flow in a
Horizontal 90° Elbow Pipe

MA Xiao-yang , WU Chuan-yu, CHEN Hong-li , DOU Hua-shu
(School of Mechanical Engineering & Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: To study solid-liquid two-phase flow feature in 90° elbow pipe, this paper uses multiphase
flow mixture model for numerical modeling of water and sand solid-liquid two-phase flow in horizontal 90°
elbow pipe, analyzes secondary flow phenomenon on typical cross section of elbow pipe and discusses the
influence of its development and change on concentration distribution of sand. The simulation result shows
that, when Re=5X10", with the increase of sand concentration at the entrance, the speed of mixed fluid
in the central area of cross section of elbow pipe at the exit tends to more uniform distribution; with the in-
crease of sand diameter at the entrance, sand accumulates in the underside of pipe rapidly and forms stac-
king; when Re increases to 2>X10°, under the same sand diameter, the distribution of speed of mixed fluid
on the cross section of elbow pipe at the entrance does not change a lot; except the underside area of pipe,
sand concentration distribution becomes more uniform. The comparison with the experimental result
shows that this model can be used for effective calculation of solid-liquid two-phase flow characteristics in
bent pipe.

Key words: solid-liquid two-phase flow; 90° elbow pipe; numerical simulation; secondary flow;

mixture model
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Modeling and Simulation Analysis of Controlling Distribution of

Critical Speed of Flexible Rotor with Electromagnetic Bearing
FANG Peng , JIANG Ke-jian
(‘The School of Information Science and Technology, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: This paper proposes to use electromagnetic bearing to support flexible rotor and change the
distribution location of critical speed of each order of flexible rotor through the adjustment of supporting
characteristics, thus making flexible rotor realize supercritical operation smoothly, incorporates the model-
ing of supporting characteristics of electromagnetic bearing into the modeling theory of finite element of
flexible rotor of classic rotor dynamics and establishes flexible rotor system model of electromagnetic bear-
ing support for simulation. The simulation result shows that the adjustment of equivalent stiffness of elec-
tromagnetic bearing can significantly change translational and conical clinical speed of flexible rotor and has
little influence on first-order and second-order bending critical speed. The adjustment of equivalent damp-
ing can significantly reduce the vibration of rotor when it passes the critical point.

Key words: electromagnetic bearing; flexible rotor; magnetic levitation; finite element; critical speed
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