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Development of Air Quality Assessment Model for Subway Cabin
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ABSTRACT

Management of indoor air quality of underground subway station is an important issue since the limited
natural ventilation, limited sunshine incoming, and highly moistured atmosphere. The improvement in IAQ of
platform is expected because most stations were installed with platform screen door currently, however, the
poor air quality in tunnel might be affecting subway cabin indoor. In this study, we developed the air
quality assessment model based on computational fluid dynamics. The geometry of air ventilation unit, seat,
LCD monitors, and passengers were modeled using commercial software (Design Modeler) and fluid pattern
and pollutants trajectories were analyzed by using CFX. We predicted the thermal comfort by predicted mean
vote (PMV), distribution of CO2 and PM10 concentration. It is expected that this model can be used for the

performance test of air cleaners which are under development.

1. A &
20099 A =@ =A%

Bt 7218 (M= AE

(

e

2 B5 3662

I
Do
o
S
*
Lo,
{)
=
o
4 o
of
ol
K
%0,

ol
-

ooy b
2 ool du
i N
i)

2
ol
=
Nt
w0 B o T I

£ ooy 4 el
ot
N
i)
filo
2

4r
k1
>,
i

o

oft
N
[N
Mo
o
=N =
O
m N
MO
0%
£ 1 o
A o 1 X
L RN
R ‘E,J‘ o
- o

S
y

|
o4
i

||\
_0|L
=

fol
&
Ll
>
29
2
3 Ay

e
ol
o
rr
=
)
ofo
ol
il
R
by
o

[\
&
-
ok
a3

gor, gom A&Hon Fgsel $qd i

4
k
e
=2
>

o
=
Mo
09;,'4

BN ol
[-40
N
_0|L
o
)
ot

N
B
X
)
2,
i,

>
o
=y
[
fu

3l
Design Modeler(ANSYSAHE o] &3le] 3x19 EA=EE e, ATz A2 A LA
¢jsto] AA-F7re] 1/48 nEFFIHH 1).

o o
Uiz

A oo
_0|L

o
L i

T AYAR 4B, TR EAFY B BEFT)
E-mail @ sbhkwon@krri.re.kr
TEL : (031)460-5375 FAX : (031)460-5279
x A9 FHETEATY EAFEETV AN dTd, A
o Q39 AR EATY BEAEES VAN AT, A
i 3] 9, TR 7] A3} A4k
oo W) 2)9), BRI £ T EAREEI DA ATY, AT
w139, ASER 71SATE, A4
w1 3)9), AL ER 7 &ATL, e
wwrrnn ]38, N EUER J] AT L, A19)

i)
=
>
re
-
Y
2
519
e
—-
ro,

157



o
-
=2
i
ﬁ
i
2
%0,
rir
>
)
D
1o
ol offt
:?L_',
oS
o%

Fig. 1. Subway-cabin quarter model
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Fig. 2. Prediction of flow pattern, PMV and CO2 concentrations
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(c) Door opening
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(b) Passenger seat
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Fig. 3. Particle pathline in the cabin by the source position
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(a) Airconditioner duct line
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Fig. 4. Passenger model in the subway cabin
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Fig. 5. PMV and PPD distribution including passenger effect

Ay

, A 2L AT e E

<
T

E*Ok

AT AYHAL A

wie 2

3
n

e

Mo

A

T

Tor

Hj 7] el €]

]

W
=

4

Z

(2009) =214

O~ O~
T

&l

gl

AEe&AZAAR (2008) A

160





