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Simulation of Tracer Particles Movement by Discrete Phase Model
in the Centrifugal Pump

Li Yalin Yuan Shouqi Tang Yue Huang Ping Li Xiaojun
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract

Motion of tracer particles in the centrifugal pump was calculated by discrete phase model. In this
model, the fluid field of the centrifugal pump was solved by the two-equation RNG £ — g turbulence
model. The pump performance curves were simulated to check the calculation accuracy by comparing with
the experimental performance curves. Based on the result of the flow field, the tracks of tracer particles
with different densities and diameters in various conditions were achieved by using Lagrange method.
Through comparing particle trajectory with fluid streamline and analyzing the particle speed changed in
the relationship with the spatial scale, the particles tracking characteristics were studied. Numerical
simulation results showed that tracking characteristics of different densities, particles were significantly
different when their diameters were greater than 50 pm. While diameters were less than 20 pm, densities
were very low impact on the following performance. It was very important when the particle density was
equal to the density of fluid. In the channel with unstable flow such as the vortex flow, the particle
trajectory line was closed to the fluid flow line when the tracer particle with smaller diameters and the
density was the same with the fluid density. Changing with spatial scale, the particle’ s speed was closed
to the fluid velocity when the particle’ s diameter was under 20 pm. Finally, taking the particle scattering
characteristics into account, it was recommended that 20 pwm polystyrene should be chosen as tracer
particles for this centrifugal pump.
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Tab.1 Main dimensions of centrifugal pump model
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Fig. 1  Structural diagram of model pump
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Fig.2 Three-dimensional model and calculation mesh
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numerical simulation and experiment results
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Fig.4 Contrast of the particle tracks with same diameter and different densities
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Fig.5 Contrast of the particle tracks with same density and different diameters
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