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Numerical Study on the Flow Tracking Capability of Tracer
Particles in a Turbulent Jet
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China ; 2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering ,
University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: In order to study the tracking effect of polystyrene particles in a jet, the method of large
eddy simulation (LES) was adopted to simulate the jet flow field and the results were compared
with the experimental data to verify the numerical model. A kind of virtual particles with different
sizes and the same density as water was defined. Through the calculation based on the discrete
phase model (DPM) , the theoretical analysis on the responding time was adopted to compare with
the results of numerical simulation to confirm the accuracy of DPM. The simulations were then
performed for the flow tracking capability of the polystyrene particles with the size in the range
from 1 pum to 400 pm in the jet flow field with a certain Reynolds number. And the polystyrene
particles trajectories were compared with the trajectory of a massless particle. The results show
that the complex flow field has a great influence on the flow tracking capability of particles. That is
to say that even the particle size is very small,a certain speed deviation between the particles and

fluid still exists. Besides, the speed deviation between the fluid and polystyrene particles with the size
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below 200 pm is smaller than 20% .
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Fig.1 Schematic of the experimental system
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Fig.4 Comparison of jet flow field between experimental

results and numerical simulation results
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Fig.5 Variation of the deviation percentage between the particle velocity and fluid velocity with the time
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Fig.6 Spatial location and surrounding flow field distribution of different particles at different time
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