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TG AL
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JE b 0.99 3.24 1.07
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Abstract: In the field of municipal environmental engineering, hydrodynamic separators are primarily used to
control the concentration of Total Suspended Solids (TSS) in stormwater discharge to mitigate its potential
negative impact on natural water bodies. This paper studies a specially designed hydrodynamic separator, whose
core feature is the tangential connection of the inlet and outlet to generate a vortex, which can enhance the
sedimentation and separation of particles in stormwater. Both experimental models and numerical simulations
are used to analyze the separator’s performance comprehensively, by exploring its removal efficiency for
particles of different sizes under various flow conditions, as well as the impact of the separator's size on the

1 .
, the removal efficiency

particle removal rate. The results show that, when the flow rate is above 5 L-s
decreases significantly for particles smaller than 200 pwm; while for particles larger than 200 pm, it would have a
faster sedimentation rate and relatively higher removal rate due to weaker water flow effects. Additionally, an
increase in flow rate shall lead to an increase in flow velocity thus a reduction in water retention time, and
consequently a decrease in particle removal rate. The study also found that, when the diameter of the
hydrodynamic separator is increased to 1.5 times that of the original design, the particle removal rate shall be
increased by up to 28%. During study, the Péclet number assessment method is introduced as a key indicator for
measuring the removal efficiency of particles. The research results can provide a reference for the design and
optimization of hydrodynamic separators, thus help improve their performance in practical applications.

Key words: computational fluid dynamics; swirling hydrodynamic separators; particle removal efficiency;
physical model; numerical simulation
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