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ABSTRACT

Recently, the exterior walls of apartments are being painted using airless paint spray guns rather than paint rollers.
However, despite the fact that a large amount of paint mist spreads into the atmosphere during spray painting and
seriously affects workers’ health and atmospheric air quality, no research has been conducted on reducing the
dispersion of paint particles. In this study, the lower part of a suspended scaffold used for painting the exterior
walls of apartments was modified to hold a paint particle dispersion reduction device comprising a cyclone separator,
high-efficiency particulate air (HEPA) filter, and Sirocco fan. Experiments were conducted to verify the paint particle
dispersion reduction efficiency of the designed device by operating it when a worker sprayed the paint mist toward
the exterior wall of an apartment building. The experiments were repeated 10 times by measuring the number
concentration of atmospheric particles in the vicinity of the suspended scaffold using an optical particle counter with
or without operating the paint particle dispersion reduction device, and the paint particle dispersion reduction
efficiency was determined to be 69% on average. Therefore, the designed device is expected to be extremely
effective in reducing the dispersion of paint particles generated during painting using airless spray guns.
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Fig. 1 Schematic of the paint dust reduction device

installed on a suspended scaffold

Fig. 2 Photo of the cylindrical inlet
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Fig. 3 Schematic of the chamber attached to the

bottom of a suspended scaffold
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Fig. 4 Schematic of CFD domain and boundary

conditions

Table 1 Design parameters for the cylindrical inlet

Cylindrical Inlet Length|Sampling Flowrate
Case .
Li (mm) (L/min)
1 100 400
2 100 800
3 100 1200
4 150 400
5 150 800
6 150 1200
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Fig. 5 Simulation results of the reduction efficiencies
for the cases listed in Table 1
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Fig. 7 Comparison of the number concentration of
paint particles dispersed in the air according
to the application of both cyclone separator
and HEPA filter
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equipped with both cyclone separator and
HEPA filter
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