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Flow visualization of PM preprocessing system using the small scale

gascyclone precipitator
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This study is aimed to design the mechanical gascyclone precipitator with an outstanding collection efficiency as one of
ways to reduce exhaust gas of small-scale vessels. It estimated fine particles generated from diesel engines which has become
one of the biggest environmental issues currently. Specifically, it quantitatively analyzed the flowing process from the cyclone
gas exit; a duct via part to the collecting part of Cylindrical lower using DPIV (Digital Particle Image Velocimetry). Since
the gas inlet height part became wider the previous theoretical dimensions, internal fluid characteristics of cyclone where
the speed of internal swirl had been slow were investigated by temporary streamline of fine particles at 14-20 um. The
results showed that collecting efficiency was three times higher than the conical type utilized previously. In addition, this
study supplemented imprecision problems from the previous theoretical equation and CFD interpretation with an experimental

method. It also provided a basic data to design the cyclone precipitator by size of diesel engines for vessels.
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Table 1. Cylindrical shape of the outer cyclone dust collector
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Fig. 1. Gascyclone dust collector model.

57 A A&7kl (VH-310M-M264,
ViewWorks, USA), 532 mm2] Nd-Yag #|©]# (VA-I
-N-532-Green, Viasho, China), PIV A3 E ¢]|o] (Thinkers
EYES, TNTech, Korea), HAEHFE, ofaH AJZR}E

H h
(overall height) (cylinder height)

D De a
(cyclone dia) (cyclone gas

exit duct dia)

(gas inlet height)

height (m) 0.2 0.025

0.1 0.04 0.04
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Fig. 2. PIV configuration for gascyclone visualization.
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Fig. 3. Schematic diagram of PIV.
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Fig. 4. Flow visualization of the measurement region cyclone dust
collector.

Table 2. Regional scale part for PIV visualization
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Fig. 5. Velocity vector contour of flow at each part.
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(a) Part C
Fig. 6. Vorticity contour of flow at each part C and D.
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