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Measurements of Performance of Window-mounted Fine Dust Removal Device
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Abstract

The purpose of this study is to review the standards and patents for hybrid ventilation devices as described above, and to measure the

ventilation performance and the fine dust removal performance of the window-mounted fine dust removal ventilation device belonging to the

hybrid ventilation device. The window-mounted fine dust removal device on sale has high leakage. As a result of analyzing the indoor and

outdoor relative concentration differences, which is a method for evaluating the fine dust removal performance proposed in this study, it is

judged that some products are effective in removing the fine dust.
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Table 1. Regualtions and standards for ventilation systems

Date of

enactment Main Content

Regulations/Standards

Article 11 of the Mandatory natural/mechan-

rules regarding the | 2013.12.27. ical ventilation of 0.5 ACH

o or more for new or re-
facility standards of | amendment modeled houses or build-

buildings ings
2002.06.22. | Air filter units for ven-
KS B 6141 amendment | tilation
2006.1027 Thermal insulation -
-10.27. | Determination of building
KS L ISO 9972 enactment airtightness - Fan pressur-
ization method
2017.08.21. .
KS B 6879 amendment Heat-recovery ventilators
2018.12.18. | Testing method for airflow
KS F 2921 rate of natural ventilation
amendment system
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Figure 1. Overview of measuring rooms and measuring locations
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Table 2 Measurement equipment

Measurement
Picture equipment specifi-
cations

Measurable flow
rate :

300~6,300 CFM
(2,973 L/s)

Blower Door -
Airtight
measurement

Measurable Particle

size range :0.3~1.0,

1.0~2.5, 2.5~10um

Measurable concen-

tration (PM2.5)

: 0~500pg/m
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olFolzel AR AZsPTh Fig. 20 £ AT
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Arduino-based fine
dust measuring
device (PMS-7003)
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Figure 2. Placement of fine dust measuring device
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Table 3. Overview of ventilation device

Ventilation device

A B C
Efzeei(é“ft) 1,300 1,300 1,300
Width > | 350 500 480

.'\.,._._.\'I )
Material
. PET Mesh .

3M HAF Filter fabric Filter TMeFT Filter

Price(won) 126,000 100,000 125,000
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Figure 3. Blower door test results
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Figure 14. Out-in fine dust relative concentration difference(A)
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Table 4 Summary of outdoor-indoor concentration difference
values by ventilation device

PM Max. Min. Avg. Data Sut gut
(%) (%) (%) No. | o in

PM1 90.9 -100 43.6 336 | 24
A | PM25 92 -116.7 48.1 332 | 28
PM10 94 -1333 50.1 330 | 30
PM1 70 -100 8.7 263 | 97
B | PM25 62 -100 8.9 360 | 250 | 110
PMI10 67 -157.1 5.8 254 | 106
PM1 100 -2,600 -104.2 240 120

C | PM25 100 -4,400 -159.3 255 | 105
PMI10 100 -5,600 -201.9 251 109
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