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A Study on the PM. s Concentration in the Car in Jeonju Downtown
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Abstract : The Korea Ministry of Environment prepares some paticulate matter eliminate measures for national health protection,
as the Paticulate Matter (PM,s) exceeds the standard at more than half of the monitoring posts installed in the nation’s big cities.
At the center of JeonJu, when measuring the ultrafine particles of inner car at the different driving conditions, at the condition of
the Actuator of inner recirculation mode and the Blower of 2-speed, the reduction speed of the ultrafine particles is most fast and
the concentration stays low. When the windows are opened during driving, outer pollutants enter the car and also inner paticulate
matter flies in all direction, and the increase of passengers causes the scattering of the ultrafine paticles. As the filter for air cleaning,
the using of polypropylene non-woven fabric (used commonly now) is most excellent, but for the removal of volatile organic
substance as well as the paticulate matter, it is thought that the using of activated carbon fiber filter, carbon adsorbent, is even
more excellent.
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Table 1. Specifications of test car

Unit: mm K5 (2000 cc-Midsize car) MD (1600 cc-Small car)
Whole length 4,845 4,530
Whole piece 1,835 1,775
Overall height 1,455 1,435
Wheel base 2,795 2,700
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Table 2. Experimental condition

No Time Actuator Window Persons Jeonju area Blower Filter Model
A AM Inside air Close 2 Down town Off Non-woven K5
B PM Inside air Close 2 Down town Off Non-woven K5
C PM Outside air Close 2 Down town Off Non-woven K5
D PM Outside air Close 2 Down town 2 Non-woven K5
E PM Inside air Close 2 Down town Non-woven K5
F PM Inside air Front windows open 2 Down town Off Non-woven K5
G PM Inside air All windows open 2 Down town Off Non-woven K5
H PM Inside air Close 4 Down town Off (Probe front) Non-woven K5
| PM Inside air Close 4 Down town Off (Probe rear) Non-woven K5
J PM Inside air Close 2 Down town Off Non-woven MD
K PM Inside air Close 2 Suburb Off Non-woven K5
L PM Inside air Close 2 Down town Combination K5
M PM Inside air Close 2 Down town ACF K5
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Fig. 2. PMys concentration in the car during the (A) morning and
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Fig. 3. PM25s concentration in the car with respect to actuator
and blower functioning.

140 - B
120 F
——G

100 -+

D
o
L

PM, 5 Concentration (ug/m?3)
B [o]
o o

N
o
1

0 T T T T T 1
0 5 10 15 20 25 30

Time (min)
Fig. 4. PM.5s concentration in the car with respect to window
opening and closing.

a5 94T4 PMas $Jo] B 745197 ujEol] Ao
290 AFOINE AR 27t wuE up ek ol
aﬂ% lXﬂ‘:‘Ei % - d=A ARAASAE v A%
& nEay) fste] A FA7lA BT PMyso]
£ AGATE e AFstolol shAh
3.3 H2IH Ol 2 SRt L) PMys0] S 13
Fig. 4ol= 53 Sl 58700 FES An, YL
i PMo] S S U 2 éﬂrom. i

fllo
ne.
o o -(N

3.4. 15 QII0jl THE S8R L PMps0| S B3}

Fig. 5= B4 olglo] 02 583 W) PMaso] 43S =
AgE ATtolth. agoRRH 20l0] Haota e Ao
PM:s9] 57k ALM3] dastgich. e 4elo] w45ty
2 Aol SAMeNN ZHFE, A% SARNA =
e 27] 8EIAE FA3] gasitht 1 ol FREE
SR gasHA) g 238 gk Bk FAE B
o3 9lck. olefdt At 584 ) ol A WER

| Journal of KSEE | Vol.35, No.10| October, 2013



J. Kor. Soc. Environ. Eng.
TFA| SAIIE FAS Q| SEXIN ZOIMPX|(PM,5) Sk B510]| CHSE o7

140 -

120 A

100 -+

PM, 5 Concentration (pg/m?)

O T T T T T 1
0 5 10 15 20 25 30
Time (min)
Fig. 5. PMos concentration in the car with respect to number
of person,
4Q10] A JdEol A

K1 orle n2 K1 oo
o
o
S~
o
>
o
to
N
o
hu
o
o
o

ol
S

Ir ¥ N

|:S,VLTQ

o
o
(it

s

3.5 XtE0f| M2 S/} L PM,52] S5 5t

Fig. 62 7150] W 583 U PMys9] 5= Ws1S 24
3 ATjoly. 1o 2HE ot F3 58AHKS-2000 co)
U PMs<9] 5l g0l Al4s] 127 A7ko] A
A M B FAsA R A7 SE8AHMD-1600 c)2] 45
A|zko] Aol et wj$ A4S grasta Yk ol &
o We 23 s34l AL o 1K AA %ol o

Zol He 43 5879 A9oE PMse] Dol § 4
of FYALIS wek 4 FAZ ERHD UL U 5
ol Auhe Y 587 79 ?

L A e R A =)

T PMps9| 55 4l5s
A, 7479 Aol s T2 PMo] 5%
Hyshe ofd Fe o

=g

KX

=

ks

imAJ As o
o, 7o) ®irgk A&A] ASHAE Yol 4e] PMyy Wsh= B
Sl gaol= 2 Aol7h glvtar Bisktt. ol
Heagkol Wil F PM 9] d%= € W7 feer &
ek

140 -
_ 120 4
E
g 100 B
S
s 80 4 ——)
o
s
3
o 60
[=
o
Q
240 A
=
a
20
O T T T T T 1
0 5 10 15 20 25 30
Time (min)
Fig. 6. PMy5s concentration in the car with respect to type of
car,
140 -
120 -+
——B
100 +
—o—C

D
o

PM, ; Concentration (pug/m?)
B [0
o o

N
o

0 T T T T T 1
0 5 10 15 20 25 30

Time (min)
Fig. 7. PMx5s concentration in the car with respect to downtown
and suburb,

3.6. X|0l| 2 S/XF L PMsO SS= EH5}

Fig. 78 AZAIY 47K A4 30 km, A5 A|9)% 4]
% 70 km2 FHWS o] S8 U] PMys 5= WakE
248 Autolth. AUE ALom T HPot u=
9)30] PMas 27} A% 583} U] PMas9] 27} A A3
Sela s FAsh glont Alels et Agols X
o 7 EUHS FASEIL AYRcks Weko) ofolA 7}
A&E7F HHo| o 23 85 o] FRE| L 9JRo] PMys7}
D583 Y PMs2) T A S
£ 583 U] PMyso] S50} ghaA
£ 9Re] PM,s i Rrts 5830 3 wo] o 2

[e]

A GEska e FaTh & R SE0} ALES U

i

, 721



=- A AL
= - ASF - Aol

722 , J. Kor. Soc. Environ. Eng.

140 - =x% A1 oou e ARS A4S 5 otk
0 1) B/eBRES Yot erjnEr 2dsh Yrw
L — S7b 04 oPg Aol o7 BEAGL ojxelx Sof
g 1 Q& PMys7h eo AefA gAY 9] PMas7t 9|
§ 01 e oA Sojol ©9E 7o) oJ5to] ulAbEWA] thA] Z7}
s sH= Floz FehE Q).

g ] 2) $%712 WnsoA 2602 2AHH PMys 417
S .| 7} wj e mutAo|det. Tejy oyjmE 2gko R 2 A
s PMas 57} S50 Z7I5ted] ol 2% B0l e

e 20 PMys 5% 2 Al PM,s9] vAF R o2 wohEc)
e 3) FAL F Fof FRS dvl w2 529] o 77
i o e of oJ3te] U5 PMys7h ulAFSH Butobujel ©]59] PMas
ime (i) 7+ %:J_H ZSolo} 583 U PMys© HE7t ©3]8 7t}
Fig. 8. PMy5s concentration in the car with respect to kind of = BF= Rolrl, wede] b SJstolts PMys e
filter. (@) non-woven-filtter, (b) combination filter, and (c) = A7 faehA] ded ol 9Al o] ool wat

ACF fiter, AU ol A wrAet AntE woE

4 371444 e A}%}O% PM,s Al A52S 24
ot Gk wE 4 Qlokal B sl o= EE 2T Ao @A wo] AFLE I gl PP X2 X(Non-woven) %
ot YU £& 5o 2ol wet HEol MEE AL gyt o1 o2t 217 %Eﬂ% Bol 3 glek L} AfRpof
T UEaL e A ek flbd §7129S 9l AAT BHolv ¥
Aetar g R L] AHgo] WA} fET Ao MojZirt
3.7. S8 W 37182 2E SF7E PM2s = Hzt = w7 37 ue ost % 2} W PM,so} WOH%;QA

Fig. 8ol 5821 W £71%3t Hejo] 27 PMys 5= W guba AAS 9stolls HAZo] oJgt oja} Ao Bha
32 54T 2HE =AEA Z%Eié%ﬂ—ﬂ 37HA dE zo) oat FaE Aol Had RS erele] 271HA JEJ

7} B F0] Z7]ol PMysE A3 AIASIE AA gyl awrE

&k A7ko] Hkstd A Aol o 2w afelA] PM,s9) KSEE

FTEE YA S RISk Qlrh aFolA = PP F34]
E e AFERE0 g)o] FR H2d e 27] 158 F
82 Ul PMys9| oF 90%E A7 3}al o] Fols 27|k EI =
o] °F 10%2°] PMs 5E5 FAISHAAN F25ES U3

T 9lch S EAAG(ACF) PP 2 HE Q] PM,s
52 PP HAE e fAGE Fefolut Bye =g
W 27)%E0] oF 20%E 9A|Fo=A] PP HAE L
H|ate] S22z ehote). WhHo Combination HE]9] 7
= AH&EFo] 127 golu H=tl= PMaso AAFEE thE
BAZ ol ulste] FHo|A 1 ek TR 83} Ui

o

)
)
—

. EOM, “Environmental Health Guide for Mothers and Infants,”

3} (2012).

S 2. Sin, D. C., “Health effects caused by pole/fine dust,” Proc.
Fall KSEE, p. 45(2006).

3. Seo, J. H., “The effect of prenatal PM10 exposure on fetal

growth and pregnancy outcome,” PhD thesis, Ewha Womans

University, (2010).

r
l‘l

PMs AI7E BB 2= @Al Wol AL Sl PP 74 4. Kim, B. E., Sa, Y. S. and Kim, H. G., “Dust measurement
£ 7t 7 stk BatEnh 28y ] survey in indoor air research,” RIST Study, 18(3), 241~250
AFAE ACF 28 29 d542 dd f7l=d9 (2004).

S zbo|| 9JoB R PM,s9t gl&Eo] skaka by B8 5. Gwon, O. Y. and Ahn, Y. S. “In-vehicle Pollution under
7 A A7) YslAE ACF ZElZ2 AA3] Heslo] AML3H Various Driving Conditions,” J. Kor. Soc. Atmos. Environ.,
L Aw =3 uksio) 43(6), 564~565(2006).

6. Kwok, J. H., Kim, H. S. Woo, S. J. and Lee, S. H., “Phy-
sical characterization of traffic-generated PM10 and PM2.5,”
J. Kor. Soc. Atmos. Environ., 51(2), 45~45(2012).
4. 7E:' % 7. Kim, D. H,, Sin, I. C., Lee, J. H. and Kim, J. Y., “A study
on Investigation of Indoor Air Quality of Public Transpor-

AFA BARAGE FPot= 582 W PMas 555 5 tation System (Express, Intercity bus),” J. Kor. Soc. Odor.
B AL, B AT, 28 5O 24 delstuA Res. Eng. 9(2), 108~117(2010)

| Journal of KSEE | Vol.35, No.10| October, 2013



HEA BAI1E F8F0l SR ZOMRIRIPM, o) S Hio] Chst 17

J. Kor. Soc. Environ. Eng. , 723

10.

11.

12.

Kim, T. G., “The Study on Management Methods for Air
Quality of Subway Train Space,” Master's Thesis, University
of Seoul(2008).

Yang, W. H., Kim, D. W. and Kim, M. H., “Potential Expo-
sure to Air Pollutants for Driver and Its Control Using Com-
mercial Air Cleaning Device Inside Vehicle,” Kor. Soc. En-
viron. Health, 30(5), 481~486(2004).

EOM, “Indoor Air Quality Management Act as a multi-use
facility,”(2004).

EOM, “Indoor air quality of public transport management
guidelines,”(2006).

EOM, “PM2.5 Reduction and public health protection mea-

13.

14.
15.

16.

sures,”(2013).

Lee, H. W, Choi, Y. T. Lee, G. B, Lee, J. G.,, Kim, G. 1,
Lee, J. H, Im, J. S. and Sin, Y. B., “Status of Worldwide
Auto-Cabin Air Quality Study,” Proc. Fall KSAE, pp. 495~
500(2006).

AIR KOREA, “Real-time air pollution,”(2013).

Yang, W. H., “Car Indoor Air Quality Status,” J. Kor. Air
Clean Assoc., 21(2), 1~8(2008).

Park, J. H., Byeon, J. H., Hwang, J. H. and Jee, J. H. “Ad-
sorption and Desorption Characteristics of ACF (activated
carbon fiber) Filter to Gaseous Benzene,” Proc. KOSHEP
Conference, pp. 66~72(2006).

Chste

OH

st8|x| | H|352 10520134 102 |



