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Fig. 2 Schematic diagram of fiber cross section shape
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Fig.3 Schematic diagram of fiber placement
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of the alien degree and shape factor
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Fig. 7 Impact of particle size on the capture efficiency of shaped fibers under two placement conditions
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Numerical simulation for particles captured by shaped fiber with different
cross-section
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Abstract The research was conducted to study the efficiency of particulate matter captured by shaped fibers
with different cross-section, based on the discrete phase model(DPM). The capture efficiency of particulate
matter was simulated in two trapping mechanisms of the interception and inertial impaction for shaped fiber with
different cross-section. The impacts of particle size, inlet velocity, fiber filling rate, and fiber placement were
investigated on particulate matter capture efficiency for shaped fiber with different cross-section. The results
showed that the capture efficiency of shaped fibers was increased with particle size, when particle size was
0.5~2.5 pum and inlet wind speed was 0.5 m's™. The capture efficiency greatly increased for particulate matter
larger than 1.5 um. When inlet velocity was 0.2~0.6 m-s” and particle size was 2.5 pm, the particle capture
efficiency of shaped fibers was increased with inlet velocity. When the filling rate was 1.2%~4.0% and particle
size was 2.5 pm, the particle capture efficiency of shaped fibers was increased with filling rate. The highest
capture efficiency was achieved in the case of shaped fibers with cross-section of equilateral triangle. With the
same radial deformity, the capture efficiency is higher when the edge perpendicular of the shaped fiber is
parallel to the airflow direction. The impact of fiber placement on the particle capture efficiency was reduced
with a smaller radial distortion coefficient of shaped fibers. The outcome of this study could inspire the
fabrication of new fiber filter materials.

Keywords shaped fiber; numerical simulation; capture efficiency; radial irregularity
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