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-Abstract-

Performance of Respirator Filters Using Quality Factor ((g)

Don-Hee Han' * Yoon-Sok Jeong"

Department of Industrial Safety & System Engineering, Inje Univresity”

Most of manufacturers try to produce the most
efficient filter for respirators with the lowest
breathing resistance. Filter performance depends on
low penetration, i.e., high efficiency (%), and low
pressure drop (mmH:0). This study was performed
to evaluate performance of respirator filters by
quality factor (qr) and suggest the direction for
improvement of respirator filters of good unulity in
Korea. Two mechanical filters, S and K made in
Korea, three filtering facepieces, S made in China,
C made in Korea and M made in USA, which were
widely used in the workplace, were selected and
tested efficiency and pressure drop in accordance
with flow rate, using with Automated Filter Tester
Model 8110 (TSI, USA). The best quality factor
within the same respirator filter categories was
0.0672 em ' HO for mechanical filter S, 0.0698 cm '

el 20008 29 109, A 12000 49 4%

H:O for filtering facepiece M at flow rate of
3Z2Lpm. Mechanical filter S would be the best
suitable during heavy work since qulity factors
decrease less sharply than any others as increased
flow rates. It was necessary for mechanical filter S
to lower pressure drop without increasing
efficiency, but mechanical filter K should he
increased efficlency and decreased pressure drap.
While filtering facepiece M had the best quality
performance of three ones, S and C should get
much higher efficiency and lower pressure for

better performarce.

Key Words : Filter performance, Quality factor,
Penetration, Pressure drop, Res-

pirator filter
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Table 1. Penetration (%5 and pressure drop (mmH:0) with flow rate in mechamcal filters

M Penetration (%) Pressure drop (mmH:0)

lanu-

fact \ Flow rate (Lpm) Flow rate (Lpm)

R ) g 64 & 10 » 64 &

S 0341004 0854007 1304011 1684013 251=034 710t182 13651442 1835+3%6
K 2281031 5111043 7421064 887+093 250=042 685106 14252657 1940+4.50

P values <0.01 <0.01 <0.01 <0.01 >0.06 >0.05 >0.06 >0.0b
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Fig. 1. Aerosol penetration(%) and pressure drop(mmH:0) of mechanical filters with flow rate.
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Table 2. Penetration (%) and pressure drop (mmH:0) with flow rate in filtering facepieces

Penetration (%)

Pressure drop (mmH:0)

Manu-
Flow rate (Lpm)
facturers

10 32 64 8

Flow rate (Lpm)
10 32 54 85

S 3341007 556=057 13102311 2191+567 3501061 7801252 1666442 21.83+656

M 1302021 248+04 8471164 1490595

2511035 530097 11821427 1669£540

C 2491036 503+0.76 13101390 19527548 3011045 668167 14531493 2041532
P values <0.01 <0.01 >0.05 <001 <0.05 <0.01 <0.01 <0.01
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Fig. 2. Aerosol penetration(

%) and pressure drop(mmH:0) of filtering facepieces with flow rate.
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Table 3. Performance of respirator filters using quality factor with flow rate
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Type of Manu- Flowrate Pressure drop Penetration Quality factor
filters facturers (L/min) (mmH:0) (%) {gr, 1/em HO)
10 251 034 0.2265
32 710 085 0.0672
3 64 1365 1.30 0.0318
Mechanical &H 1835 1.68 0.0348
filters 10 2.50 2.28 0.1512
32 6.5 511 0.0434
K &4 1425 742 0.0183
8 19.40 B87 00125
10 350 3.34 0.0971
32 7.30 5.56 0.0370
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Filtering Al 32 5.30 248 0.0698
facepieces 64 11.82 847 0.0209
& 16.69 1490 0.0114
10 301 249 0.1227
32 6.68 5.03 0.0448
¢ 64 1453 1310 0.0140
& 2041 1952 0.0080
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Fig. 3. Quality factors of filters with flow rate.
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