The Annual Report of Busan Metropolitan city Institute of

Health & Environment 24(1) 137~145(2014)

2 XS x| X0 wE ojMHX| MZ =3t 24
Uy’ - w- g
CHo |2 ™t

Analysis of Reduction Efficiency of PM-10 by Clean Road System

Park Gee—hyeongT, Kwak Jin, Yoo Eun-chul

Air Preservation Division

Abstract

This research has been performed to analysis reduction efficiency of PM-10 by clean road system installed in center

of the road. We have tested 6 times for the reduction efficiency before, during, and after watering at the on-site. The

test results are like that ;

; the concentration ranges are before watering 37.6 ug/m’ ~ 62.2 yg/m’, during watering 40.2

ug/m ~62.0 ug/m , and after watering 46.0 ,ug/m ~ 60.3 ,ug/m . The result of before watering vs during watering showed

that the case of concentration reduced is 2 times, the case of no difference is 3 times and the case of concentration increased

is 1 time. The statistical analysis, Mann-whitney U Test, showed that the case of reduction efficient is 2 times, the case

of reduction non-efficient is 2 times, and the case of concentration increased is 2 times. Therefore, we couldn’t conclude

whether the reduction efficiency by watering is real or not. It is advantageous to test at the on-site, but it was difficult

to find credible results owing to many parameters (the number of traffic, meteorological factors such as wind velocity

and wind direction, and concentration of fine particulate matter in ambient air, etc).
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Fig, 1, Map for the research,
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Fig. 2. Site description,

Fig, 3. Picture during watering,
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Table 1., Variation of PM—10 concentrations and change rate (%) every 10 second before, during, and
after watering

Before watering During watering After watering
(30 min) (5 min) (30 min)
cone. (ug/m?’) cone. (ug/m®) rate (%) cone, (ug/m?’) rate (%)
mean | max, | min, mean | max, min, mean mean max, min, mean
1st 59.3 1108.0 | 45.0 53.3 80.0 46.0 |—10.1 56.5 | 176.0 39.0 —-4.7
2nd 53.2 | 67.3| 46.4 52.7 57.5 48 21 —=0.9 60.3 | 129.5 44 4 13.4
3rd 60.4 | 110.0 | 41,0 52.0 85.0 41,0 |—14.0 59.2 | 128.0 42.0 -2.0
4th 62.2 1103.,5 | 47.2 62.0 99.1 457 | 0.4 57.4 | 108.0 46.0 -7.8
5th 43.8 1109.0 | 28.0 40.0 57.0 28.01 —0.8 46,5 | 124.0 25.0 6.0
6th 37.6 1127.3 | 28.2 48,2 67.3 33.3 | 28.3 46.0 | 134.5 28.9 22.4
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Fig. 4. Variation of PM—10 concentrations every 10 second before. during, and after watering.
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Fig. 4. Continued.
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Fig. 5. Variation of PM—10 concentrations every minute before, during, and after watering.



=Y A R

| Aol whE wAEA] Az 23 24

143

5X
150 I‘
% 100
k)
=
%)
§ Mﬁm
= bf\;}-\)
0 1[2[3] 4[5 6]7]8]o[10[11[12[13]14]15[16]17] 18] 10]20[21]22]25] 24251 [ 2 [ [ a[ s |1 2] 3 2[5 6 | 7[5 |0 [10[11]12]13[12]15]16[ 17 18] 19] 20 21]22[23[24] 25[ 26] 27] 28] 28] 30[ 31 32]33[ 3435
73 TiE= =
Elapsed time(min)
6 X
150 I‘
% 100
2
g
8 % Dt\j
0 1[2[3[ 4] 5[ 6] 7] 8] a10]11[12[13[1a]15[16[17] 18] 18]20]21]22] 23[2a]25] 1] 2 [ 3 [ a[ 5| 1 [ 2[ 3[ ¢ [ 5[ 6 [ 7 | 6 [ 8 [10]11]12]13[ 1] 15[ 16] 17[ 18] 1] 20] 21] 22[ 23]24] 5] 26] 27] 28] 28] 30[ 31] 32[ 33] 3435
| 255 =1
Elapsed time(min)
Fig, 5. Continued,

Fig. 62 10z 71422 =%t u|AHA|(PM—-10) & HA2 vxa HA9Q Mann—Whitney U Test (-]
EE 5R7F WFU S TR e A0 Aol BV § @AWl o WS wyte WEg war
Rt Tk HaE ERlsh]= v oo A4 A T SHELY] A Apol7t A AARE e
iH] A & et wolAe AeE 18 Bt fARSH HOozA 2 AtofA= A Ay A 5 o] &
A A 63 % 4514, 22, 57, 6307 Ak A% AT} A F9) SEA OIS otugton] 1 2z

£ Table 20 Yetlct & 63 2% &4 23

Miss &4 A A A S Hae o A e anrt

- - - ol ] H A Ao S Z Z U

AA A2 7HES 5o AR AGEE R E = Ao EAE A9 23)(14, 32h) I}
s ol A A F T BE ARG olgste] § W= AR BAE AR= 390K, 4%, oA, 23l
ARAS ANt AUEE BAL g9 olgw B ST SUPRE A= 18(EhAg. s

A 3o agRA Ay vNHA Faa vt Ao

150 —‘lxl‘ 150 —le‘

T 100 & 100
3] 4]
8 5 0—9—~0—011 p\o\o_,o/O\O\O/o § 0 ~0—0—0—010
0 5 | 0 | 15 [ 2 | 5| s 5 | 0 | 15 | 22 | 2 [ 3 | s | a 0 5 | 10| 5 20 | 5| s s | 0 | 15 | 2 | 5 | 0 | & | 4
sew 2es ses e Zi=s pEE

Elapsed time(min)}

Elapsed time(min)

Fig. 6. Variation of PM—10 concentrations every 5 minutes before, during, and after watering.
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Fig, 6. Continued,

Table 2. Statistical analysis of before—during watering and before—after watering using Mann—Whitney U Test

order 1st 2nd 3rd 4th oth 6th
before— | SIETICANE Jovel |0, 000 0.607 0.000 0.394 0.108 -
during P - I
watering| judgement effective |not effective| effective |not effective|not effective 1n01£?1ie °
before— | Significant level | 5 - 0.765 0.000 0.071 -
after (p=0.05) : : : '
watering| Jjudgement effective 1n01(;gisce of not effective| effective |not effective mczgisce of
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H Aol o] o] 84 Zg-of nlNHA] A3 &IHE UE
W= Aoz eyttt (Chang 5, 2005; Chou <,

2007; A%, 2008d: Fulvio 5, 20094: 37+
20124 ; ZaAu}srel 2012W)990N)9) =& FEHo
A Al mA] 71 2w AZbols EuE Q9o
(AH8 5, 20139)10), 2 AL}t FARSHA =34
& 5(20129)2) Aol Ao} Zo] A7 B8 A%
AN w24 15 v A (PM—10)%gt ©

B AFoas 92 Ao AlHE R HAH =2 A
A2 7hso] mE nAHA] e ARESS EA45ta
A & 630 A FHAHS AAFIRL, FF FHRE
Al2Eo] Sl 5L whote] tisa] Lropr iz} 3o
I ARLS o33 g
1A A5 58 RSt 102 (HHoR d&H0

2 4%t 43, v (PM-10) 5= A A

37.6 ug/m® ~ 62.2 ug/m®, A= 2 40.2 ug/m® ~



. B[RS AAQl Mann—Whitney U Test (W—9

o]
C 2 AdTe

EEY AR AR ARl uhE wAEA Az

62.0 ug/m’, A= % 46.0 ug/m’ ~ 60.3 ug/m’2|
FTEHARE VT

A A i) A F BT Baiy A Heot ha
3t Aol 93]8 ZH7F -10.1 %, —14.0 % 9L, 33 =
uju|stA grast o Ak - 5 2 xpol7) gl9le
o, 13= 238 S5 Ae= L}E}kkt}.

A A Y] A T v Ayt e A
3t AL 332 7242t 4.7 %, —2.0 %, —7.8 % H°
U 33 23y F7ke AR yEpyTt

FI

ok

_‘;
N
30,
rir
P
o
-
i
>
i)
o,
o

fo o
N
B
o &
i)
ﬁw_
53
rlr
2,
|o
Fu
S
oo
)
o,
o
rir
> oo
ok
o Mz Hor of rr mx (m
do ox o H oo T

/.\
o)
?
—
o

=

.

LR

aaE Bl olaas

JaurHo| w2 o)y HR] AgEd 242 23
HoAFe o83 vl AT} v A3,
3 Astel el ol Aawy

27T L‘%LH ?_]O]

AR @A AT 4= Sl ©f
L, 909 o7 "4
(closed system)7}
AL, &Y &,
n| AR 9] gk 5 ?:’_]' FF= A
AU A (opened system)o| =2 A &Fst

2ol it

ok
e

r
(e
N
i)
o

_ﬁ
i
i
e
)
o
o
1o

M rE
5

4
oA
fr
il At
— % 0

L)
N
2 fr oy o 2 o

o
T
T

-
i f
e

=2

m

N

a4 A
eonz *g% %) =t el 7
]

A w9} Aok AA AT B_A el

: “41?“6*0—“1*],

| FRABSY, BEF UL

"3t 24 145

|

T2 AR SgshHA SHHLE 42 AR A
st RGEAR 9 715 AMe] EAH(HEZ
gl 5)1} shA7] o FHEA G | 52 59
Az 18 I8

A2 s Al B9 AEFER A EFHoz <l
= Reael] me

1. 234, g7 e dBAuEH(2011),

-, WAL, “%QEE *]i%‘ 7hso] ==H
= —A o] At A
-+ 5}3%7/0//015 /5] 7‘1183_ A2, pp.111~120 (2006).
FURE A 71E2AE 9 &9
QoFH A, (2009).

Chang YM, Chou CM, Su KT,, Tseng CH,
“Effectiveness of street sweeping and washing
for controllig ambient TSP”, Atmospheric
Environment, Vol, 39, pp.1891~1902(2005).

. Chou C, Chang Y, Lin W, Tseng C, “Evaluation

of street sweeping and washing to reduce
PM10",
FEnvironmental Pollution, Vol, 31, pp.4231~448
(2007).

ambient International Journal of

LB, =R A A A5 ARIARY B A

AE, (20084).

. Fulvio amoto, Xavier Querol, Andres Alastuey,

Marco Pandolfi,

Pau Rodriquez,

teresa Moreno, Jose Gracia,

“Evaluating wurban PM10
pollution benefit induced by street cleaning
activities”, Atmospheric Environment, Vol.43,

i

pp. 4472~4480(2009),

CBAR, RRAAE SR R gl BEAd =

A @A, (2012).

FFAT, (2012).

10. Afgh vrefs, e, A%, 88 "EHRE
_]

A Ago] 7)Ao mA = JEFEA", éfﬁéf%’ﬂfﬂ
2 20139 Folefeds YR,



146



