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Abstract: To investigate the filtration performance of glass fiber filter media on particles ranging
from 50 nm to 300 nm under sinusoidal cyclic airflow, four different grades of glass fiber air
filter media were selected as research objects. The influence of frequency, amplitude, and
central filtration air velocity of sinusoidal cyclic airflow on the efficiency of filter media was
explored through experiments, and a calculation formula for filtration efficiency under sinusoidal
cyclic airflow as a function of frequency was summarized. The results indicate that the efficiency
of the filter media under sinusoidal cyclic airflow is lower than that under corresponding constant
airflow. Under the same central filtration air velocity, the filtration efficiency of the filter media
decreases as the frequency of the cyclic airflow increases. Under the same frequency of
sinusoidal cyclic airflow, the lower central filtration air velocity and the grade of filter media lead
to a more pronounced decrease in efficiency. A higher amplitude of the filtration air velocity leads
to a greater decrease in efficiency when other conditions are equal. This study provides guidance
in understanding the influence of cyclic airflow on the efficiency of different grades of filter media
for general ventilation.
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Diagram of test system for filter medium efficiency
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Table 1 Basic parameters of filter media
- $1ﬁﬁf5}z}ﬁﬁ B mm AL I LF Y E AR [ ; JE/?TE ] SR/ LV ES
g-m pum m’-m~-min” %
1# 74.204 9 0.6189 152.5 9.17 0. 046 1 40. 30 26.146 3
2# 70.671 4 0.5420 119.7 7. 66 0.0502 26. 36 62. 862 2
3# 70. 671 4 0.5370 65.7 4.87 0. 050 6 18.96 70. 1822
4# 67.137 8 0.504 0 47.1 3.94 0.0512 10. 92 98.549 7
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Fig.2 Scanning electron microscope image of clean filter media
(a)—1#; (b)—2#; (c)—3#; (d)—4#

S AR J o R A A KL i L KA
PRI, A ik o 5 e Xk 2 1 5B AR Ak, A2 4k
5 DL 2 -

Uy, =u+ A sin 2xft. 2)
s ug, BRI S UE U, envs s /oM BHAS TR,

min™

RGEF TE5Z AR A AN P 3 7 38 i i KA
FREARME AT [F) IEFZAEERRUAL KR XA -
Hgit i ARy i g KU CR TR A ARt
JITAS 7 PO S R — A LU PN B A AR AR A
AL PENEAHIR], rT A TUE R DR PEREART HE .

s
HE

) T2

=

2

2

R

0 T
A 1]

3 EhAEmMRRSRE S TR ERE
Fig. 3 Filtration air velocity under dynamic flow
and steady-state flow conditions
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Fig. 5 Efficiency curves of four types of filter media
at filtration air velocity of 5 cm/s
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Comparison between theoretical efficiency of four types of filter media and theory-experimental

efficiency of 4# filter medium at filtration air velocity of 5 cm/s
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