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Abstract A novel particulate matter(PM) outdoor reduction technology was developed, which we refer to
as DEMC (De-dusting, Ever-lasting efficiency, Maintenance-free Custom-fit filter) technology. The most
impressive feature of this technology is that its performance is maintained even after use for prolonged
periods outdoors, which dramatically reduces filter replacement costs. An authorized testing institute
confirmed the particle removal performance of DEMC technology. To evaluate the particulate matter
removal efficiency of DEMC in an outdoor environment, a device was installed in open and closed areas
of a BRT bus station. PM10 concentrations at these stations during DEMC operation were 40 % and 18

% lower, respectively, than outdoor PM10 concentrations.
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Fig. 1. Blockage of media filter type installed outdoors
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Fig. 2. Particulate Matter removal principle of DEMC

technology.
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Fig. 3. Filter performance curve of DEMC comparing
with high efficiency particulate filter

oz Wl ol A2 A9, AYEAS
Feh = @] FeeuE] deeus o
~2.58)el =dste] uel @Apo] MAYBHARL, DEMC
259 39 27] FeiiAlo] 64 Pa 9 2NN APE
212 F 100 g FYStoIE YASUL 80 Pait 27] ¢
dennt o 25% F7l] 1A A0E A=Y

222 ©E J|2d8s Tt

DEMC ®&9] ¥ Ad5Z B7Isk7] flsiA s
At JRAEES S45t3th. DEMC 259 =&t
AR EES F75P] AT A8FA = AP, Al™
A GAE, el 9 JRSHRE Ao Uk Al
FUR= Arizona dust(A1)E ARESIH .0, TOPAS(model
SAG410) A7 E B3l FJAIHT AIEA 2k
Pet S50l MEY T HAsk] AAAAY] 5=
£ F95t3lon, MEY oA &4 s} 517
93} Isokinetic sampling ¥4 =UsFATE g2
A2 manometer (Setra, model 267)& °]&3dto] =
Aot A=A Optical Particle Counter(Grimm,
model 11-A)E o]-&3to] DEMC & 72t E7olA]
AlAAAY] =5 Sk S4E AR 5%
£ 7M1 Eq. (D& B9 AFEE, £ & A&t



A7 &5hE =R A24W A%, 2023

Fig. 4= DEMC 2E9] & 717 EF}dol| gk 444
A EEE vEhd T olt}. wpE A7 HAskA]
AE ALE ARRE AT Aok vpER)7F IA
Aok A2 o2 AAE Fgsto] 1T 49, vk
BH712 sl AfEEe] Tk A Bl
o, JAe] F7|7F AS4E gt Avke A
Atk

o S
wQ o>

+ 32

C;—C,
7

Where, ¢ and o denote test particle concentration at

upstream and downstream respectively.
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Fig. 4. Particle removal efficiency with a particle
diameter

Table 12 FJEAFE ST7HIFAS o ggeddn
dA 2YBE s YEhdth. DEMC BE9 27]
eI ARF =Y EE-LS 190 Pa, 92.3% (PM10 7]
Dolgon, AFARE dAF A&Hor Tt
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Table 1. Variations of differential pressure drop and
particle removal efficiency for a DEMC
module by dust loading

Amount of dust Particle removal Differential pressure
(g) efficiency (%) drop (Pa)
2 92.3% 190
10 90.2% 195
20 89.4% 190
30 90.0% 190
40 86.2% 190
50 86.8% 190
60 85.0% 190
70 86.2% 195
80 84.9% 190
100 85.4% 190
120 85.1% 195
140 80.4% 190
160 83.8% 190
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Fig. 5. BRT bus station (top) and schematic of performance evaluation (bottom).
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Table 2. Specification of Clean-Air Supply device

Item Specification

Size 2500, 1,500 mm(H)
Flow rate Max. 600 CMH
Efficiency PM10 90%

Power 220VAC, 60Hz, 2A

Aluminium(housing)

DEMC
(diffusional force, inertial force,
tribological force)

Material

PM removall
principle

Control | manual and Automatic control

2 d7olA e ZAF7 3ERAY P2
Table 30l A=At 383571 3544 8 75
Q1 AR A = FRlsh] Ao Avg 571%
4719] AlHIR(SPS-KACA 002-132:2018)2 -85}
Act. A7 ES Fof ABAR] ds2 LA 2
T, JAF AREES 90%, HHYSHsE(CADR: Clean
Air Delivery Rate)Z 4.4 m’/ming 7141t}

Table 3. Specification of Clean-Air Supply device

Item Testing Institution Result
Particle removal rate KcL PM10 90%
CADR KIMM? 4.4 m*/min

1) Korea Conformity Laboratories (KCL) : =LA AA T AT
2) Korea Institute of Machinery and Materials (KIMM) : 3714197

2.3.3 Yo}
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Fig. 6. Frequency of PM10 particle removal efficiency
with a constant range
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Fig. 7. Frequency of PM2.5 particle removal
efficiency with a constant range
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