'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 36, No. 1, February 2020, pp. 119-127
https://doi.org/10.5572/KOSAE.2020.36.1.119

p-ISSN 1598-7132, e-ISSN 2383-5346

=
™

MO

37183718 BSEE S Bt 2HESKI+0 0x|= &

Effect of Pleating Ratio on Quality Factor of Pleated Filter in
Air Purifier
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Abstract Electrostatic pleated filters are generally used in an air purifier. However, the pleating method has not been based
on a theoretical approach but been dependent upon the manufacturer’s know-how. In this study, an optimal pleating geometry
was evaluated based on the filter quality factor considering collection efficiency and pressure drop of a filter. One flat filter and
eight pleated filters (4, 6, 8, 10, 15, 21, 25, 30 pleats) with 29 mm in pleat height and 105 mm in filter width, were prepared, and
their pressure drops and collection efficiencies were measured. Pressure drops of pleated filters with pleat number higher than
21 at the same gas flowrate increased with the number of pleats, which resulted from the increased filtration velocity due to
decreased effective filtration area. However, collection efficiencies of a pleated filter for test particles (30, 50, 100, 200 nm)
increased with increasing the number of pleats. Moreover, the highest filter quality factor for the pleated filter with 29 mm in
pleat height was found at the pleats number of 21 (pleating ratio (=pleat height/pleat width), a=5.8), which resulted in the
optimal pleat geometry.
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Table 1. Physical properties of filter media.

Melt blown layer  Support layer
Mean fiber diameter, d¢ (um) 227 41.48
Thickness, L (mm) 0.16 0.28
Areal mass density (g/m?) 24 68
Air permeability, k (m?) 7.78x 10712 9.59% 107"
Packing density, o (%) 15.8 17.6
Table 2. Pleating geometries of test filters.
< W Pleatcount 0 4 6 8 10
A
H(mm) - 29 29 29 29
W (mm) - 263 175 131 10.5
H aH/W) - 100 166 221 276
Pleat count - 15 21 25 30
H(mm) - 29 29 29 29
W (mm) - 7.0 5.0 4.2 35
a(H/W) - 414 580 690 8.29
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(1) Air Compressor (5 Diffusion dryer (@ Computer
(@) Absolute filter (&) Hot wire anemometer @ Test filter
@ (3) Pressure regulator (@ Soft X-ray Neutralizer @D Differential pressure transducer
@) Atomizer SMPS 3936 @ Turbo fan (ETB-012T)

@ Inverter

Fig. 1. Experimental setup to evaluate filtration performance.
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Fig. 2. Internal morphology of filter media.
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Fig. 3. Relationship between pressure drop and filtration
velocity for MB and support filter media.
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Fig. 4. Pressure drop of a pleated filter with different pleat
number at the gas flow rate of 1.0 m3/min.
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Fig. 5. Inhomogeneity factor of a pleated filter.
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