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Proposal of pre-filter testing method at high air velocity
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Air filters have been used to remove airborne particulates from air. In general, the face velocity of air flowing through filters is 2.5 m/s.
However, the coarse filters (pre-filter) are sometimes used at a face velocity higher the rated face velocity for achieving a high volumetric
flow rate of air. At a high filtration velocity, the main collection mechanisms of particles is inertia and the particles bounce-off and
re-entrainment become significant, leading to a decrease in collection efficiency with increasing the filtration velocity. This is a
well-known phenomenon, but there are very few studies on this subject because of the low reproducibility of particle re-entrainment data.
In this study, we carried out a performance test of pre-filters based on both new and old JIS 9908. The results obtained according to the

JIS 9908 Type 3 were compared and we propose the revisions necessary for measuring collection efficiency of pre-filter at a high face

velocity.
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Table 1 Major changes in Type 3 of JIS B 9908.

2011 2001
Test duct type horizontal upright
Test powder JIS 78901 Class 11 JIS 78901 Class 15
recommended by
. 250 Pa )
Final pressure supplier or the pressure
or recommended )
drop . at 85% of the maximum
by supplier ) )
collection efficiency

Measuring times . .

. 2 times 4 times
(minimum)

RS MR DRI, SRR 713 IS Z8901 15 i

LB RIE M 2 © 0 11 FEAZETE & 7oz, 3R T
UIZONWTUL, 7 4 VA REEOHEET 2B CTh 355
ZEFE LT, 250 Pa MBUEEE L THER S IV CQA, fHEESRIIE &
AUV BERD 410G 2 (AL 2p s TG,

*1  Takaharu Kato, Keisuke Kotani (AQC Corporation)
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Fig.1 Modified Test duct based on JIS B9908 type 3.
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Fig.2 Experimental setup.
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Table 2 Major specifications of test filters

Flat Pleated
Initial pressure drop [Pa] 20 26
Loaded-particle mass at 100 Pa [g/m’] 460 770
Collection efficiencies [%0] 57 63
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Fig.3 Pressure drop vs. loaded-particle mass for FS-1705W
by JIS B 99082011 (v=6.0 nvs).
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Fig.4 Collection efficiency vs. loaded-particle mass for FS-1705W

by JIS B 9908:2011 (v=6.0 mys).
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Fig.5 Pressure drop vs. loaded-particle mass for FS-1705W

by the proposal method (v=6.0m/s).
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Fig.6 Collection efficiency vs. loaded-particle mass for FS-1705W
by the proposal method (v=6.0 m/s.).
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Fig.7 Pressure drop vs. loaded-particle mass for FS-1705W
by the proposal method (v=6.0m/s).
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Fig.8 Collection efficiency vs. loaded-particle mass for FS-1705W
by the proposal method (v=6.0 mys.).
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