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Removal Performance of Sticky Paint Aerosol Control System
Generated from Small Scale Car Paint Overspray Booth
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Abstract

Small scale paint overspray booths are being operated nationwidely, for repair of passenger car body parts. paint
aerosols are emitted from the paint overspray booth in operations. In paint overspray booth operations without
ventilation system and air pollutants collection unit, it may land on nearby equipment. In this study a removal of
sticky paint aerosol for application of the small-scale overspray paint booth. it’s cause the surface of filter bag from
generated sticky paint aerosol. To remove adhesion of paint aerosol the agglomerating agents are injected and
mixed with sticky paint aerosols prior to reach the filter bag. The paint spray rate was set as 10+5 g/min from air-
atomized spray guns in the spray booth, injection rate of agglomerating was 10£5 g/min in the mixing chamber.
The filtration velocity including air pollutants varied from 0.2 m/min to 0.4 m/min. Bag cleaning air pressure was
set as 5.0 kgy/min for detaching dust cake from surface of filter bag. Bag cleaning interval at the filtration velocity
of 0.2 m/min was around 3 times longer than that of the 0.4 m/min. The residual pressure drop maintained highest
value at the highest filtration velocity. Fractional efficiency of 99.952% ~99.971% was possible to maintain for the
particle size of 2.5 microns. Total collection efficiency at the filtration velocity of 0.2 m/min was 99.42%. During
this study we could confirm high collection efficiency and long cleaning intervals for the test with filtration velocity
of 0.2 m/min indicating an optimal value for the given dimensions of the test unit and test operating conditions.
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Table 1. Compositions of experimental paint.

Compounds Mole fraction
Toluene 0.704
m/p-Xylene 0.092
Butylacetate 0.071
Methyl Ethyl Ketone 0.069
Ethylbenzene 0.020
o-Xylene 0.041
Ethylacetate 0.002
Acetone 0.001

mm x5.00k

(b) X 5,000

Fig. 1. SEM image ( x 3,000, x 5,000) of porous aggregating agent.
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Table 2. Basic specification of experimental equipment.

Unit Value
Flow rate Max. 27 Nm*/min
Number of filter elements 4
Type of the filter Oval pleated filter bag

Dimension of the filter Depth: 494 mm,
Height: 1,050 mm,
Width: 100 mm

Pulsing system unit T-type pulse injector
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Table 3. Basic specification of filter bag.

Unit Value

Filtration area 8.0m?
Pleat number 100
Filter media material Polyester, membrane coating
(150°C)
7.5 cm®/cm?/sec
494 mm X 1050 mm

Air permeability
Cartridge dimension

Fig. 2. Real image of filter bag.
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13. Rotary valve 17.PC

Fig. 3. Flow diagram of the lab scale test unit.
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Fig. 4. Pressure drop trend according to filtration velocity.
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