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Abstract: To reveal the distribution of soot particle deposition in a multi-blade centrifugal fan and
mitigate such deposition, numerical simulations are conducted to investigate the trajectories and
deposition characteristics of soot particles within a multi-blade centrifugal fan. The study utilizes
the Fluent discrete phase model to describe particle motion, while employing the critical velocity
model and the user-defined functions (UDF) to model the particle deposition on walls. In
addition, the study examines the particle diameter on deposition distribution. Findings indicate
that soot particles mainly deposit on the blade pressure surface, with notable accumulation near
the trailing edge close to the outlet. When the complete machine is involved, the flow field within
the fan becomes more turbulent due to unstable inflow conditions, thereby leading to escalating
deposition levels. It is found that particles with larger diameters exhibit a higher tendency to

deposit on blade surfaces owing to the dominant inertial forces. In light of deposition distributions
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and their causal factors, an optimization strategy is proposed to reduce the deposition on blade

surfaces by cutting blades and consequently reducing the outlet installation angle. In terms of the

modified blades, flow separation near the impeller outlet decreases, leading to decreased vorticity

around the trailing edge of blades. Comparing the original and modified blades, numerical

simulation results show a 30. 75% decrease in deposition rate, while experimental outcomes

demonstrate a 30. 66% reduction. The close agreement underscores the effectiveness of the

proposed method in mitigating the deposition of soot particles.

Keywords: multi-blade centrifugal fan; deposition; discrete phase model; soot particles
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Fig. 1 Geometrical model of range hood
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Fig. 4 Particle deposition distribution on the blades
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Fig. 5 Contour of vorticity distribution of the blade
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Fig. 6 Trajectories of soot particles for the single fan and the

whole domain including the kitchen
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Fig. 7 Contour of velocity of the selected axial cross-section
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