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Numerical studies were performed to design a linear slot virtual impactor with
a cut-off size of 1 um, operating at 150 LPM. A prototype model was designed
with a general shape of a virtual impactor, numerical analysis was conducted,
and the results were compared to a model with different design parameters.
ANSYS FLUENT was used for numerical analysis, and an RSM model was
used to calculate turbulence in the flow field. The particle trajectory was
confirmed using DPM, and the collection efficiency and wall loss of particles
inside the virtual impactor were calculated. The optimization was conducted by
changing the angle and width of the acceleration nozzle. The CFD results show
that reducing the angle of acceleration nozzle results in an increased cut-off
size and decreased wall loss of large particles (> 4 pm).

1.ME
FUiQloll A mIAIUALR QIZH FAIA T AIA EHioll Tt wiio]
EoAAL Rlom, iRte] 4 B AHE7|=me] ] o] o] o]

ol n
A
A7

A3 Qiek. ti7] Foll WAl #A%ke nMUYARE Al7ske Tl
£ Ej(filter), 7] 77| (electrostatic precipitator) 1
YAt #dS ol gk WHol it YA #d5 olgs
AA 2= o] ZE(cyclone)o] gloH, Ao
12 o]gsto] et stz YAE Edshe
Th. Wo|ZE2 271 ZFdsh, AlF 2 {AH|E0] U
7HA 2 glont 24 AA YA7EO] 5~10 pmE PM 2.59]
A AAsHET olgle DS 7HAIAL QU vNUAE S
o7 AAsH] fIsto] YA F& BIE 0|8t T
2 B Y| (inertial impactor)7} 7H2E] Tk

o
%
lo

JE0

21T

=5
a2l
i)

o rr o
o f

o

zl-x] o]

by
©
e

o>

J

AHE

=2

=

* Corresponding author. Tel.: +82-54-478-7302

E-mail address: yjseo@kumoh.ac.kr (Youngjin Seo).

359

o
1
=

i

o“% 17] whizell A&2R1

UL He dgoR Ql
It} %ﬂf"é UHES) Tile Bt
7P Q=] (virtual impactor)
101]/\19} Zro] YHEARl 7H4 AHEj A=
”J thalo] minor flowE 23 YA7F £79
ZH9] major flowZ A 5] 80% ©]40]
star, AA7E $AEE minor flowE AA| §52] 20% o|s}
7t B3}517] wWiEol| major flowe?} minor flowZ F-Z0] E2|%&=
dof| A YAk= BAol 2J5to] major flow? minor flowZ 2]
k. Major flow Alup= f-0] AJHfao]7] whgel, 212 Q1

F4E w2t major flow Y& Fatoin & Yaks WIHd

o
rEl

e
e 1o

2]
i
o,

o\ o
iy

ﬂ

[o

S
N
-~
o|r
ol
ok
e

IF of
il
re
g
H.

rol
fols
)
_C:L
X
W
K

ﬂ
N R
H.‘
Wy
hu

mn‘.

+
i)

)—\.L
mgo_‘..
r_EElQ.
_giﬁjﬁ
o M 3@

o oo
Oo~l)]|,_1_J
Trm}ﬂoq

[e)

+okm,_@rﬂ

) oR

r

T

oste} fAlE olEste] minor flow ¥AE FHIITE WA= ¢
A =E5E SHstol A9 ARE FEH7| Rl YA A&


https://crossmark.crossref.org/dialog/?doi=10.7735/ksmte.2021.30.5.359&domain=http://journal.ksmte.kr/&uri_scheme=http:&cm_version=v1.5

Ochan Kwon et al.

Inlet
(Qin = 150 LPM)
«———»]
wo T
| LO-1
wi1 l
—_ 03 x
LO-2
L1*
o1 / L1
[«——*
* S
e W1y ¥
Major flow Major flow
(Qmu]‘ar =45%) (Qmajor =45 %) L2
!
\ L2*

Minor flow
(Qminer =10 %)

w4

Fig. 1 Design parameters of virtual impactor
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Fig. 2 Flowchart of the CFD study

Table 1 Geometrical ratio of virtual impactor

Model Ml M2 M3 M4 M5 M6 M7 M8 M9  MI0O  MIl  MI2
Wianm! Wiain 1 1 1 1 079 070 079 079 074 068 068 067
Wiearm! Wisain 1 1 1 1 1 1 1 1 1 092 092 092
Waarm! Waarn 1 1 1 118 118 118 133 118 118 108 108  1.08
Wi anm! Wararn 1 1 1 1 1 1 1 1 1 095 095 092
Wyarm! Waann 1 1 1 1 1 1 1 1 1 103 103 102
Wiarm! Wiann 1 1 1 1 1 1 1 1 1 101 100 101
Ly 1orm! Lo 1onn 1 1 1 1 1 1 1 1 1 1 0.68  0.68
Ly sanm/ Lo—sern 1 215 660 660 660 659 661 678 668 663 729 729
Lyay! Lnaan 1 1 1 1 1 1 1 1 1 091 091 091
Sranm! Siann 1 1 1 1 1 1 1 1 1 093 093 091
0301/ Osann 1 050 017 017 018 018 018 018 018 018 017 017
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