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A Study on Dust Emissions in the Household Vacuum
Cleaner Using HEPA Grade Filters
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Abstract: A household vacuum cleaner has become an essential home appliance recently. However, dust
emissions from the vacuum cleaners create a problem. The vacuum machine sucks in all sorts of
pollutants by inhaling the dust into the dust collection barrel. Some of the dusts will be filtered through
the exhaust filter, but some will be released back into the air. Hazardous substances and contaminated
materials from outdoor air can be harmful to human body causing serious illnesses. In this study, we
used the synthetic filter which is made by using the melt blown method, categorizing into four different
types (H11, H12, H13, and H14 grades) of filter to measure the relevance between the cleaning
efficiency and the dust emission amount, and the optimized filter grade was suggested. The H13 grade
filter shows that the dust emission cut down rates and the dust collection efficiency are the highest,

which will be the best choice for the vacuum cleaner.
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Fig. 1 Schematic diagram of the suction power test

equipment

Table 1 Test conditions

Parameter Value Unit

Temperature (23.0 £ 2) ¢
Humidity (50 £ 5) | % RH.
Atmospheric pressure (86 ~ 106) kPa

Rated Voltage (220 £ 2.2) \Y%

Rated Frequency (60 = 0.1) Hz
Air density 1.20 kg/m
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Fig. 2 Schematic diagram of dust emission test

equipment

Table 2 Filter grade of efficiency and pressure loss

and air permeability

Filter | Flow Prij:lslre Efficiency permlzaﬁ)ility
Grade | (I/min) (Pa) (%) @ 125 Pa
H11 32 13.7 96.3 49.00
H12 32 22.6 99.6 31.60
H13 32 38.2 99.97 18.00
H14 32 53.9 99.997 14.00
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Fig. 3 Scanning electron micrographs of the H11, H12, H13 and HI14 filters
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Fig. 6 Suction power as a function of filter grade
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Fig. 7 Dust collection efficiency as a function of

filter grade
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Fig. 8 Dust emissions as a function of filter grade
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