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Wavelength 190~1000 nm
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05:31-07:00(5502, > ghsh 05:36-07:04(5519, &t -> Op&)
05:38-06:15(5004, > gts)) 05:57-06:10(5505, ZE -> OpE)
06:28-07:55(5512, > wep 06:31-07:59(5537, &k} -> OpH)
07:32-09:02(5530, ) 07:30-09:00(5557, 2%} -> OpA)
08:29-09:58(5550 > Bts}) 08:28-09:57(5577, 3} -> OpA)
09:30-10:57(5562, > gisp) 09:28-10:55(5589, &3} -> OpH)
10:26-11:53(5570, > gtsh 10:24-11:51(5597, %t -> OFA)
11:36-13:03(5580, > g 11:34-13:01(5607, %3} -> OFF)
12:32-13:59(5588, Db -> wah 12:30-13:57(5615, & -> OpF)
13:28-14:55(5596, Ob& -> gtah) 13:26-14:53(5623, %3t -> OHA)
14:24-15:51(5604, OpM -> gtal) 14:36-16:03(5633, 23} -> OpA)
15:34-17:01(5614, Dp& -> gtsh 15:32-16:59(5641, 3} -> ORF)
16:30-17:57(5622, OFA -> 28} 16:28-17:55(5655, %o} -> OpE)
17:29-18:56(5632, ObM -> s} 17:30-18:57(5671, 3} -> OFF)
18:34-20:01(5650, OHH -> ghsh 18:27-19:54(5687, &3t -> Op&l)
19:31-20:58(5662, OF& -> 28} 19:33-21:00(5703, %o} -> OpED)
20:34-22:01(5674, PN -> wa)) 20:36-22:03(5715, &3t -> OpFE)
21:36-23:03(5684, OPN -> w8 21:27-22:54(5723, 93} -> OpH)
22:34-24:01(5692, OFN -> 28 22:23-23:50(5731, 2} -> OpE)
23:18-24:45(5696, OH& -> ws}) 23:20-24:47(5737, L3} -> OpA)
24:29-24:59(5702, OHE -> 244l2]) | 24:15-24:52(5211, &3t -> Of27H)
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O A&l Askd e & Zoli= 331.6 kmeol™, & 30771 GOz AstAl 28370, A/ AL

24N o Fol . A T/W FAL BIANE =T W o] 5% AR WES
FESAA A AL W BY B e dwst s Aoln, A A% BT}
5 9719 Yol Bdel AR fUso sl L BY 3719 29E AFAIE 2
Ao 245,

<AE AsHE 134~9549 d3>

—
. Total NO' of Total No. of ralr.1
. . Operation Stations Operation
. Line Color |Opening . . Passengers
Line No. Section Distance . Frequency
Symbol year Under Carried
(km) Ground _ d|(1,000persons/yr) o
groun HUUP Y Weekdays
1974 Seoul Station 7.8 - 10 164,139 517
~Cheongnyangni
1980 Seongsu
1985 |Sinseol—dong~Seongsu| 60.2 13 37 761,807 551
1985 Sindorim ~Kkachisan
1995 Jichuk ~Ogeum 38.2 2 32 286,361 410
9000 |Dansgogae~Namtaerye| ) 5 21 302,565 496
ong
199p |Panghwa~Sangildong/M| o, o - 51 308,501 465
acheon
2000 | Eungam~Bonghwasan 35.1 - 38 196,924 356
1996 |Jangam~Bupyeong=gu| ., 3 48 374,340 421
Office
1996 Amsa~Moran 17.7 - 17 89,238 306
2009 Gachwa~ Sports 31.5 1 29 156,652 484
Complex Station
331.6 24 238 2,640,527 4,006

O Tee Ag Aahdel o2 dv Agdel Bt v ARA (PMy, PMys, PMyo) 1%, 52
B N, A ugo] S4S e,
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< A7 FRF A& AstE L] Bt PMig, PMas, PMiy 5%
: Total PMio PMz5 PM;
[1g/m'] %&ge No. of ' . '
Station Max Min Mean STD Max. Min. Mean STD Max. Min. Mean STD
1 12 - - - - - - - - - - - -
2 43 348.5 30.5 128.1 58.2 | 262.7 27.3 103.8 45.3 | 183.7 25.2 77.1 27.8
3 44 330.1 21.4 83.9 375 247.4 41.3 63.1 371 114.2 11.0 43.2 16.0
4 35 - - - - - - - - - - - -
5 46 - - - - - - - - - - - -
Winter
6 39 270.4 34.4 96.7 31| 222.4 27.9 83.2 25.9] 149.6 22.5 60.5 18.7
7 42 - - - - - - - - - - - -
8 17 192.3 45.4  106.2 275 133.6 41.5 85.4 15.8 106.2 37.9 71.0 14.0
9 25 308.3 33.0 1184 46.1 | 254.1 28.0 97.3 39.2 1 175.0 23.4 69.0 28.2
1 12 369.0 30.9 136.0 55.5 | 273.3 22.8  101.7 39.7 1 151.2 19.7 67.3 20.9
2 43 165.2 21.3 67.1 20.9 | 139.3 19.3 58.4 18.3 [ 102.8 16.2 47.3 13.6
3 44 292.1 12.5 83.4 41.3 | 197.1 11.2 67.5 31.3| 1424 9.8 50.1 23.4
4 35 303.1 28.3 112.6 41.5| 226.5 9.3 83.7 32.0] 155.6 7.4 56.6 21.2
Summer 5 46 346.7 23.9 111.1 50.6 | 238.9 8.2 78.7 35.0] 136.1 7.5 49.5 21.6
6 39 314.7 30.0 75.7 30.0 | 238.8 18.0 63.6 24.21 147.1 15.1 47.1 16.7
7 42 - - - - - - - - - - - -
8 17 200.2 42.3 86.4 21.4] 158.4 34.3 76.0 18.7 119.9 25.2 59.5 14.2
9 25 235.4 29.0 1114 37.71 196.3 27.8 97.4 30.3 ] 152.1 24.3 77.9 21.8
Total 282.8 29.5 101.3 38.4 | 214.5 24.4 81.5 30.2 | 141.2 18.9 59.7 19.9




< A7 B A AeEe PM A v S vl (54, ALH) >
ratio Section Line No.
1 2 3 4 5 6 8 9
Ground 0.83 0.72 - - -
ViV PM, 5/PMio Underground 0.81 0.76 0.86 0.86 0.82
n Ground 0.69 0.54 - - -
¢ | PMy/PMio Underground 0.61 0.53 0.65 0.63 0.61
e
Ground 0.83 0.74 - - -
r .
PMy/PMz 5 Underground 0.75 0.69 0.75 0.73 0.74
Ground — 0.86 0.82 0.71 - - - -
i PM, 5/PMio Underground 0.76 0.87 0.81 0.75 0.71 0.85 0.88 0.88
m Ground - 0.74 0.65 0.53 - - - -
m | PMi/PMio Underground 0.52 0.70 0.62 050 0.46 0.64 0.69 0.70
e
Ground — 0.86 0.78 0.74 - — — —
r B
PMy/PMz5 Underground 0.68 0.80 0.75 0.66 0.64 0.75 0.79 0.79
<A77 FF AL AskE A4, A7 PM A ®F vl & Wl >
Winter Summer
PMs/PMyg  PMi/PMyy PM/PM2 pa, PM PML/PMy PMI/PM: 5
Ground 0.78 0.62 0.79 0.84 0.70 0.82
Underground 0.82 0.61 0.73 0.86 0.67 0.78
Overall mean 0.80 0.61 0.76 0.85 0.69 0.80
O ol I19H2 A2A 7] SAY ARE o] &ste] A FH 217]of tist PM.s/PMi H]
&3 A3E9 Y PMos/PMyo &S Al Z vlwst 239, 8§E W PMys/PM;, Bl &<

0.76 ~0.89 o]gloH, AAx} =

21719 B]&-& 0.48~0.68 <.

W Tunnel EOutdoor |

Line-2

Askd BlE ¥} Ak FR 21719 PMys/PMyo Bl >
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O AeA ASHA 2AR 7 HYe) AR, dVFE S Fued, AR 5o BAR
& olgatel B ok, B AE, o], T ¥ OVl edE 5L FHE) 09 5
o FEAR Y 09 54

ollution level N | _
g tunnel Cluster Analysis *{ Class1
Class2 I
Tunnel depth
. : f IL Class3
C B ! Classn

= - | Suggest each section
—Outdoor 2 \managementof subway

ambignt air pollul_‘um—r—f“') | tunnel

<A BY o9y B4 4% >

<AE ASAY =4 BY 7Y 2 54 >

Line—1 Line—2 Line—3 Line—4 Line—5 Line—6 Line—8 Line—9
106.94 109.27 75.284 112.09
i ¥ i 84.62=* T

Tunnel PMyo | 1397 gp47+ 8272+

g/ m’) 18.64  13:84 9.44 1545  21.24  11.53 7.22 11.05
Tunnel PMys | 19242 5792+ 6632+ 7952+ 77.28F 63.18+ 7473+  97.82+
(ug/m*) 15.78 12.49 6.69 12.66 14.16 9.51 5.94 9.81
Tunnel PM; 6791 46.90* 49.39* 54.09% 48.70* 46.73% 58.91* 78.19%
(ug/m*) 9.82 8.68 3.98 6.92 7.43 6.44 4.18 6.92
Outdoor PMyp || 40.71E£  35.56% 53.08*+ 28.62* 36.91% 37.08% 55.98*+ 57.27*
(ug/m*) 2.35 1.88 1.33 2.39 1.55 1.52 1.57 1.59
Number of
Natural Vent 6 4 1 1 0 0 0 0
Percent of all all all all
Gravel (%) 34 58 60 58 concrete concrete concrete concrete
Curvature
Radius (m) 875.6 529.1 542.9 516 663.9 1295.2 5660.2 919.5

Underground
Depth (m) 10.93 10.72 16.76 12.43 21.64 20.55 16.64 25.38

Supply &

Exhaust Air 0 4210.37 12129.0 7529.16 16504.4 15521.0 11706.2 19060.8
Volume ’ 9 6 4 5 5 3
(CMM)

Tunnel Lengt

(h) 662.78 653.73 872.12 880.08 901.14 789.04 461.90 494.79
m
Percent of all all all all
Ground 10 23 6 21 under under under under
Section (%) —ground —ground —ground —ground
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o NE7F wig- AAY 9l ar, ek AR 71 & - vl Y]
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3: A Asko3bell &obe, AErF 722 7o) HEEo] ko

PMo¥} PMos9 557F 242F 78.67 pg/m'3t 46.51 pg/mz w]mz oz u

AAZ7 = AL e, AAGIIQ F 7|l Audes wd &

o= ©§y4 U PMyo, PM 08 B 557 7 Wekar, 5 - )

71%Fo] wj$- Ao, AAEAre] HlEo] 56.63%% 7 Egkth ol A&A X5HE 9
¢ AFTEE Aves Frels oA Ak BAo] ol wolgly] wiEo|th

| 1Y 3 T 2.6%7F Aol o, giite] A&k

TR 7P & 5AS AT F Bt 5AVNE wlg- o, e vlE|

AR - w7 S e A2 ]l e B 5 Aol 77.26%% ¢ =2 A

<ZF R BA W Hat (Bgdoel, A, gl SV, B 97109 E §) >
Class 1 Class 2 Class 3 Class 4 Class 5
Turézge/lmlf)l\/ho 104.0 118.4 61.7 78.7 85.2
TUﬂ(fﬂlg}mF,’)MZ-S 90.6 87.1 50.0 63.4 69.9
Tu?ﬁze/lrn};Ml 71.8 56.4 40.4 46.5 52.7
Tunne(lmgength 1056.9 909.1 113.3 832.2 897.0
umber of 0.0 0.9 0.1 0.2 5.4
Percent(ozg Gravel 1.4 11.8 59.20 18.5 77.3
Curvature Radius 2880.3 1006.5 462.7 845.9 545.9
Ulglggtrff?g;d 21.8 16.5 0.0 21.2 12.8
Out%?gmg’Mw 56.6 34.2 36.31 43.2 36.8
Ground Section (%) 00 09 1000 o -




Standardization Values

Pollution Pattern

Tunnel PM10
Percent of ground Tunnel PM1
seclion

Map for Each Line

All sections are underground sections and u
nderground depth is the deepest section.
This class has the highest average concentr

BETH, GBI T BEEY, £,
. . . 2] A AlZ A
Clas Outdoor PM10 Tunnel length ation of PM; and the highest concentration e A e DA B S o I =
of PMyo in the outdoor.
ndergrount sy Exhau o o TAEulY ILdFA]RF H} 3L
s 1 belconnd . i The amount of forced ventilation was also t 7_]'5’ = ]75] ET_]—T’E—%]— © ‘f,:] OL;LL ‘]—*‘—E’}j
iz b - S0 3 /‘]'o,‘ A, ke, =T, T,
Number of he largest, and especially Line—9 is charact R SLNE: I DS IR RN 4
CuratGr A mber ¢ . . S &, o, 3, , , 5,
Curvature cadl Astural vent erized by a lot of traffic around the this lin A3 AabE) ok 8]:J"Jl_‘—o£'g]£1_;'ﬂ%]—
Varoarh shgrael P e o2, oAl W, , 1Y,
e. —5—11]’ =
, , THS AAE, TRV TE57
These sections are all underground section A or
. [e]
s and deep in underground depth. = -
Tunnul EMG The number of natural vent is small and the Ae et Eﬁ%g'ﬂﬂ—%ﬁ?;%’ Ny
vent is wjoh wolX[AE], A, S, A6 AL,
section amount of forced ventilation is large. BE AT, =52 AT
Clas Gutdoss FNKLG Tanellength The.concentranon of PM; in the tunnel 1§ n 33}, 33
ot high because the PMg concentration ME, BUE F2, Ax2E, g
s 2 Underground Supply & Exhaust in the outdoor is not high. FE% w3 mp# BE oukal dlol
depth air volume This class is clustered with the highest PM; %‘—‘7:3,#{\_]7;:]_, /ﬂxé,# FARAE ok o o] i)
Cubistutaradios e of o0 concentration. Eg—j—f?, Egi’\] ?,}%%5}7—, ;
tur it . . iy acvAe) z Ao
Percent of gravel R This class has a high percentage of gravel ;iﬂ"' e, Galel, gt ek,
statues. = _
SETH, AEAANE, B de T
Tunnel PM10
Percent of ground 4 - F Pt
section Sl 2ht 701‘%, Zj_EH Oujj, :rLiEX]EéIH_:le
Outdoor PM10 Tunnel langth :F]__gl’ ‘:O‘_L)\\_]:,‘ :gkéh }\é B }‘\J_EHH(}’
Clas . : ) _ YT, dd
All sections are ground sections.
s 3 Undergraund Supply & Exhaust %_/F ;q%

depth air volume

Number of
natural vent
Percent of gravel

Curvature radius

e
o

o
2
o

f




Standardization Values

Map for Each Line

Pollution Pattern

Station

AIA, A9, 21, ofd, HilE], oldl, SAH=
7Y, A AR, Y
\ o, b, R, S g e
. al A
Tunnel PM10 B A\ These sections are all underground an /\‘T_T’}%mo?i’quﬁook]?ﬂ—ﬁiﬂ’]g O’ZE’K LA
Percent of ground i ! | . . . , w1, H\ 1 7o, ARlY,, = , &&=, &1
o Tunnel P d the amount of forced ventilation is la 2 slol'e 54
Cl Outdoor PM10 o Tunnel length ree. . . 7H‘ \_]_—, 'TOLEL —'ﬂ%y ﬁ}i]ﬂ—y %W%O—d/\]’%
as The concentration of outdoor PMiy is sl mpy, AUlE, AFEs, oo, ofe
. . o - : : .
s 4 Underground Supply & Exhaust slightly higher. f‘é};g/di 7}‘, %§37]', élf_Ly %‘?{éi, 3)
depth air volume Th . 3, :’_T
e percentage of gravel is 18.4 %. _ — _
Curvatinre radivs Humbes of Thi 1 is the 1 ti f Y], 34, 3, ARG, U5, Sukg,
arvature radius o 1S class 1s e low concentration o =3lo] =nob T)Xgu|T]oAJE]. WY H
5 / =R |, ©O-31, , O,
T PMi, and PM;. Ela), B, B A, A Al A
Al AR, Skl ok, 9, A, 9= &
o olHid, Al AT R, ¥, sk
ol, EEer
wieAe, ME F3} #31, H4
Clas
s b
suiw, AEY, AA, AVlE, 4
. PARE ] wu A 2
Tunnel PM10 The average number of natural vents i %S]E_Q_]iiH g;}%;i qju:;lﬁ Wl -3
ok ok o 2 s . LN pLE o, T Hl, s o,
i Tunnel PM1 s 5.4, and the amount of forced ventila AP, b Akl AL,
: 3 tion is small. ﬁi—w’%%q }%i—]%&g%ﬁo ;‘lﬂg ,
Outdoor PM10 g Tunnel length Sl . . . . . =X A - o
Line—1 is all natural ventilation and Li S 2 A o 1
) . . A=Y, A, FFesE, T4,
Vidgaing Supphy & Bxhan ne—2~Line—4 are semi—forced ventil e+
i sir Gk ) ation. T3, ok, oA, 2
_ I Numbser of o 7 3
Comvatitrevadliss doioiaei] ~§~ The percentage of gravel is high at 7 4 A9, AANANAT, ST,
Percent of gravel e 7.3%. o] &
ShEH, degd, B
EHEo]:rL
o H
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SR

gstol, ¥ oake] 71wt & vy
, 713+ 2017 42 194+
52 15974 AwAe, 119 e 19 16417 22 1621717 24
WAE EPstoln e WE S4L

A A
A

& vioklobilel T2 5947 s
N & % &

2138k, PMyg, PMosE

F

i volume sampler (TAS) & A}&-3}
== AT

PMS—104+= Zefluor filterE AFE3lY] PM;o, PMysS EH T Zefluor filterd] AA g+
WA 2 A A Ao E oA 48413 w1t et & FAIE 33 A, WA 2F &
XA Ay FLoA 48413 FoF 3 3 FAE 33 FASIAN THEESE A=,
AH & wro g zg} o] 273 &R S sy

XA3FA Y. Quartz filter?] HAg]+= 85
© H71ES AAT. 18 A EYY

TAS+ Quartz filterS AFE3}e] PM,o, PMy 5=
0T zellA 2413t o] AA e sto] HE]o] EA)s

Al ¥a seEgoR Held ¥ YEuel RIS WA 2 A A§
< SA A™ 2 gy |3 >
2
SAAA =747 I E 407 H] 31
(£ /min)
PMS—104 | Zefluor filter PM10 16.7 e
"ok | PMS—104 | Zefluor filter PM2.5 16.7 R
AR TAS Quartz filter | PMI10 5.0 o
TAS Quartz filter PM2.5 5.0 b
PMS—-104 | Zefluor filter PM10 16.7 R
o} PMS—104 | Zefluor filter PM2.5 16.7 i
TAS Quartz filter PM10 5.0 Y
TAS Quartz filter PM2.5 5.0 b




(1) 5% 9 PR A3

O PM;p8 A-$oll= ¢k 200~300 pg/m AEO ZHFrw

A= °F 100~150 pg/m' & L= K.

YERA AL, PMys2] 79 m]obAL

i

O 7 A7 8 v ARA Y FHNE shol 1T hekd. A7 8 ] A Aol thate] AAH Q.
2 FEAR Agshe Bl 9 B & ANF. et vt FE4E
£& vlopapAg oo wlg) ArhHom ol T,

Unknown
16%

Total Metal
65%

cation 2%
2%

< wlobAAE PMig T4H] >

Total Metal

cation — anion
2% 2%

< wjo} PMy, 7431 >

Unknown
10%

Total Metal
63%

Total Metal
56%

< "o} PMys 7A3H] >



B Total Carbon ®Total Metal MTotal lon O Unknown
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OjopAE3{ 3y OjopAE34 3 ojot ojof
PMI10 PM2.5 PR10 PM2.5
< SAAA ¥ PM,y PMys % &3k >

O
A
£
2
X
1o

%‘:15’11:_ = = = o]ioﬂ 5HDL8}% TEE D]O]'oﬂ PM1001]}“1 14.6 ﬂg/m3 =
al

=

=

0o o
4z

i

1 pg/m', vlOPAEA R S PMasoll A 4.9 pg/m' 7F 4. ©l & &4l
=17

10 ox M W
o

| #7374 S4o] o] 4R FEe] 2 JTL 712 AOE oIgE.

v

rlr

ox W

ol
M rlo

AR o] 2R &L ofe] stol TATE ek, 7bg BE RS AA3
A S0 R UEor, T 0% ok PME AlSlshat wE NAY
A ek, wlokel PMye Ca?t Aol F WA & ul&g ek,

1:1

o
ot 1N

g 1 s

Mg cl
1%

2%
< HlobAAZ S PMyo o] &A% > < vobb el PMys ol 2R >

e

0% w0} PMy ;oA 135 u/m 7} A 0H, B o= vlopal

o]

17} obd 54479 Sl et FPol 2 Aoz ARY. v



(3) =&AL B44%

O FAEE HE Wl vjAHAe] 7ANE & 7HE W2 S AAshs A2 954889, &
AT AR AA] SRl vlAMA e T T 7P W & S AR Y
B mARA Y] S T w5ARel didehs sk ot PMigel A 170 pg/m' ©]
i, AHe o & mopAbAE 9] PMygel Al 153 pg/m' 2 WEbE thd A1E wjote] PMys7}
81 pg/m', VIOMAAR S PMos7t 52 pg/m' = A8, o]5 Foto] 9588 vae 94
H A7) S WE 0w ARE.

O tkst S5A48F T 2 [Fe) Aol 7MY 2 555 YERE. vAHRA| 9 5% 5 Fe
AT e votY PMip 110 pg/m', vloRAEAE S PMio 95 wg/m’, w]otS PMyse

50 pg/m’, vloAFA RS PMyse 25 pwg/m' 2 49, v|AHA] Ul 5482 Fe 0%
Na, Mg, K 9% e,

mFe mNa mMg ©K ®mBa mEtc.
evio |
evizs [

PM10 =

njopARA 2|

ojof

0 20 40 60 80 100 120 140 160 180
Conc. (pg/m’)
<AEA SHAAR E S5497 52 4% >



mFe mNa mMg =K mBa mEtc.
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pvio I

=3

=3

evzs I
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KA SAAR 2 S5 v 0lE 4% >

m

O VAYEE FEYRI sHATPAR vloke] PMyelA 50 pe/m 2 MY % FEE B,
502 |olAIA S PMyool M 36 ug/m 9 FEE RS ThEO.R vloke] PMysel A 24
ug/mt, PlOPARA RIS PMysolA) 18 pe/m 9 @& vhehdl,

BaE A $718200) % 9282EQR #5771 5, Aoz 0Ce o] ¥y
oA =5 ol F. PMio9 - OC/ECE] Hl&2 <F 2u| & 2}o] 7} Y= RbH, PM2.59) 4
= o WP RS Ao Holt RO ek, o]F Fal vAIWA F ECTE AX sk vl
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2 AR,
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(2H) PMFE 2970l % H7} A3

O M&Al Astd Bl Wl PMo2 29 545 dF4 = vlaL - 248171 $18f hot spot
R AEAskd 454 M —KS Afole] BdolX PMoo] 2954

HYelA PMyy ARE Aol AFFE, 77108 2 o] 2y Re g
F9l el PMF 282 o] gato] A5ta By W A egde] JoEs F9.

O PMF (positive matrix factorization: %= Q1x}shy) 2l 299 A5 (source inve
ntory) 8] &H7} o A o5 SHARE o] &ste] 29d VAL E JFHoE 3
7V W .

o]g-3lod PMF &
AE YERd. PMF
PMF ®dlo] A&

g 2 Z5HE Bl A L] B, o] A A
K Z9 PMo®] 4 sxst AA 549 w522 4
A Z2) Alo] 9] AAS R*E 0.87% ©]
P (3EE o 87%).

1o

"
o | T

30o

Y=1178 - 34.4
Rz = 0.87

200 -

Predicted PM10 Mass (eg/m?)

]I:II:I 1 1 1
100 150 200 250 300
beasured PMI0 Mass (ea/me
< HARE NS dny B4 >

O PMF 2d® Ay M gHYoMe PMyy 72 2992 O 7+ 94 #4d 299 (N, Cr,
SO,%, Ca*), @ B 9 &7 3 g9 (Ca®t, K*, Mg*", Si, S0,2-), @ dd W B
o]7 wtr #d ¢AY (Fe, Mn, Si, Ba, Ca®"), @ 7] Aol& vl #&d 249 (Zn, Cu,
CI, Ca?"), ® 2xF =& 294 (SO,%, NO¥, NH,") o2 Felg,

O 7% 299 = H[Fe)o] 7F4 Wo] RES 2}x&lo] ¢, vl U Byol= npR 7
290l 59.6% %2 T2 J|EE AAE. AH Ao]E nlro 93 V&L 8.1%%E A5}
A g YR eddo] 67.7% % =& HE&S AT Tl
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0.0
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Rail, wheel and break wear

10

Electric cable wear { o3
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1.0
Secondary aerosol | 44
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A 0.0
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< Astd Hd vAEAe odd % >
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; aerosol 01l combustio ;
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Wear dust
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(mh) 7N vMHA F57F 10 we/m' S7F Al 38l AAA H7)
O Cost—of—illness (COI) EdS o]&3to] Ashd o (107] GAIRE $-4) o] &S tdo =
HMHA] F57F 10 pg/m' 578 A A-EA (G5, vloR) W A (7] AVEE, A 7

&) d& AAde B

O mAwA 9 v&i& 3 A shel ez g ste] Ashd mAlw Aol ot AL A

< ulAA el o gt el it Agke] e e

Types of Disease Sub-Types of Disease ICD-10 Codes
Alll " Malignant neoplasm of trachea 33
ung cancer . z
Malignant neoplasm of bronchus and lung 34
Acute theumatic fever [00-102
Chronic theumatic heart diseases [05-109
Essential (primary) hyper tension 110
Other hypertensive diseases 111115
Acute myocardial infarction 21122
Other ischemic heart diseases 120, 123-125
Pulmonary embolism 126
Conduction disorders and cardiac arrhythmias [44-[49
Heart failure 150
Other heart diseases 127-143, I51-152
: 2 Intracranial hemorrhage 160162
Cardiovascular diseases Cerebral infarction 163
Stroke (not specified as hemorrhage or infarction) Iad
Other cerebrovascular diseases [65-169
Atherosclerosis 70
Other peripheral vascular diseases 173
Arterial embolism and thrombosis 174
Other diseases of arteries, arterioles and capillaries 171172, 177-179
Phlebitis, thrombophlebitis, venous embolism and thrombosis 180182
Varicose veins of lower extremities 183
Hemorrhoids 184
Other diseases of circulatory system [85-199

O AL} AFADL JWrow v e AHH v
o e,

A W8 AN o =

’



< At A

AR g Age Hole 2 st ae >

Types of Cost Categories Estimation Variables Data Sources
i ) ; 3 : Treatment amount of Natonal Health Insurance
Direct costs i i | i i hospitalization and cutpatient Statistical Yearbook [31]
Non hendft Treatment amcmntlanq )
non-benefit rate of hospitalization
sector

and outpatient

Direct non-medical

e Transportation

Outpatient-visit days, Round-trip
transportation cost

National Health Insurance
Statistical Yearbook [31], The
Third Korea National Health and
Nutrition Estimation Survey [32]

Camegiver

Hospitalization days, Average
daily care-giver cost

Mational Health Insurance
Statistical Yearbook [21], The
Korea Patient Helper Society [33]

Indirect costs

Future income loss
due to
premature death

Number of deaths, Number of
years , Employment rate, Average
annual real wage, Discount rate

Cause of Death Statistics [34],
Economically Active Population
Survey [35], Survey Report on
Labor Conditions by Employ ment
Type [36]

Productivity loss
resulting from
absence from work

Hospitalization days, Outpatient
visit days, Employment rate,
Average daily wage

National Health Insurance
Statistical Yearbook [31],
Economically Active Population
Survey [35], Survey Report on
Labor Conditions by Employment
Type [36]

O wAAY AHA o vlgL ok A& o] gakel AN

O mA

a OE%,

if
EErGL

l_ﬁ)+EZZ(Oﬂ-xoM)+ZZZ{Ng-x{MHJ}
a i j a i j

WA o] 742 w8 g okl A2 ol gatel AN

where

a=1,2,...,ndiseases;

i=1,2 genders;

j=0,1,...,nage;

Eﬂ. is the total treatment amount of inpatients for 4, i and j in the health insurance data;
OEff- is the total treatment amount of outpatients for a, i and j in the health insurance data;

« is the percentage of hospitalization expenses borne by the patient;
B is the percentage of outpatient expenses borne by the patient;
O:?f‘ is the number of outpatient-visit days fora, i and j;

OM is the average rou.nd—trip transportation costs per outpatient visit;
N is the number of hospitalization days for 4, i and J;

M is the average round-trip transportation costs of admission, and

I is the daily average costs of caregivers for inpatients.

.



T % it
Yj X Pij X €

(14r)
where
a=1,2,...,n diseases;
i=1,2 genders;

j=0,1,... ., nage;

t1s the age at time of death;

T is the number of years;

T-r-'}’- is the number of deaths;

YI-” T is the annual expected income atf + T;
Pii is the labor force parl:icipation rate;

€ is the emp]nyment rate, and

ris the discount rate.

EZZ{ Nf + 6% Of) x pij x e x ¥ij}
a I I

where
a=12 ...,n diseases;
i=1,2 genders;

j=0.1,...,nage;
Nrﬂ; is the number of hcnspitalization days fora, i and J;

(2)

(3)

4 is the non-production rate for an outpatient vs. a hospitalized patient;

D‘;'I- is the number of Dul'patient—visit days fora, i and J;
Pii is the labor force participation rate;
€j; is the employment rate, and

Wy is patients’ daily average income.

FE7F 10 pg/m’ S7F Al AHA v)E =
19 84 2wivkd AARA Zrio] wE £

= o Az

o
39 27 4 34wkl Wa AAA B AT U

Health Endpoints:
All lung cancer and

cardiovascular diseases

Exposed Population:
Passengers and workers

\I/

[ Cost-of-illness Model ]

L

324 3 million KEW

Total annual economic value in cost savings:

e | T,

Direct costs: Premature mortality costs:
1242 million KRW 182.3 million KRW

Productivity loss costs:
17.6 million KRW

The control of PMio and PMzs levels in subway systems can produce
sigmificant economic benefits and should be promoted
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=74 717 2015.02.23 ~ 2015.03.03 2015.03.03 ~ 2015.03.15
=3 A 1650 km 3157 km
=254 B ¥ 33 g 445 g
XA s 0.020 g/km 0.015 g/km
797ke] 55 (0.020g/km) o] 14428 E8(0.015g/km) el I3l o] #& Zow et o]
v vtadg JRAAGA ] Aol FHAE W FHAIZ ] Au]HEA] S & 5 ATk 2015
doll 543k A48 A7 F+ J3 52 0.017 g/km o]t
(th ABAY 23 B4 2 AWIH A 9%
O AFAHY 354
EAEEE Y3l AF= }b A7 A7t ot 7Hs 9 7S 540 sy SAbE 1y
3lo] 7}E == 3.0km/h/sec, &5 EE 3.5km/h/secE AWtA o7 A L3t} Autz o7 TAA
T HuE5E 70km/hE 7HEE o 7}%7%119} AEAg = 247 227mS 194m7} 3, &% =
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227 194

@ ARZAS HA AAAx] AH

AZxE w40 e} 6o A 10%0] 18 o
Asake] A9 I FA4LS o 29 2k HXA=
AA A= TR sHF-7F A skt

TA o] 9lom, VVVF QB EZ Aoy =
| A9 A]of il Frrst At R RAH 9

A o] T4 L 4
6 TC-M-M-T-M - TC &95 A
8 TC-M-M-T-T-M-M - TC X E5~83 4
103 TC-M-M-T-M-T-T-M-M - TC |[AL1~4354

s TC: Alola}, T b, M: F3h M e 17k 9 53
- AP wE Huy P}

Ak Lk R 1 HE ER
TC X X A A
T ) 0) A 0
. X}ak W 21X el W AEAd Hot
ik & 214 T3 g1 a8
i 0 0 A 0
@) AZz &5 £ 4 nHHR] EA XA}
7hH MEEANEAE 534 5 5F
O AsA e 3715 2 LE9EH SF AL
FEN A 534 AT B8 P S FHE 2 eFdBAE SAH 918 334
F% 7 (3—axis wind sensor, model 81000) ¢} "] AW #] 7 7] (DustTrak DRX Aerosol Moni

tor, model 8533, TSD 7} A&2t a4 (12 574 554}, 2‘} 5% 1433k 32 54 58 Ap ol
AAEHAT. S8 ] AAE A HACINRY () oA S80S g af shel B 5 9l

© 1 ZYdS AAE A, ol QY AT HelA xﬂZ} H Ao ALg-3FSI T

=7 7= S A7) 52 H] 11
12} 20154 29 109 17:33-23:44 | 516%
22t 20159 29 269 17:33-23:143 | 5105 | v]AwW A =474 ¢ (inlet) A X
3t 2015 39 259 17:33-23:143 | 5305 | A2 A= A& HH
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A A9 3

A ———————————
[ ]

A BEY AT

?

T4 wolg A

B el AHY F& 9 vlAMA SPue s L 8%

=

i
td
o
v

-y = > -
@ AFA 3 F7HE 2 LEEL S A
- - ~ S =) =) = = 2L =) 5
A TR AP LAAEL Aol 2 TR AT S, A A F
% 9 ul AN (PMy) $E RES EASAT S 4 AAEEY 20-30% FFelg o,
Qo w A= A w9l 5ol EwoTh
R 37 2u77: 28
1.0 25 1.0 T - 25
— A, —_PM.
. saze = e £ =
= ST L — W2 (Wind velocity) | _ E R — ind velocity)
B of . N B oSt =i 120
o =
5 _ S s
E 08 15 E % 28| g
@ 02 10 3 @ 04l 0 3
: E
@ e
% o2t 5 E 02 5
o 3 o
s 74800 74500 T.- I?-E.ﬂnﬂn 1'31'3:15:50 + 18:1700 18:48:00 .
HE W Time of day (hr} =g TEEW Time of day (1) MetE B

<A 59 A AAFWE B 0 F ABAY S, A% ARl F5 @ vl AU FE weh
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=
(@)
o]
g
N,
(o
o X,
m-[o
Lot
L
ﬂ-lzl-':
l'rl
al
}op
e,

F4
AR S wz} FEANE Ao telol s AE TR 8 FHE A ERE
wtel BB, S RHAH ] Y= FEES FEY Al T TS 0 AA Y

|=]
B
el estato] =2 stelddh. FAlsA oA A e F dol= 1160 mela, A
Ak, S Be oS 7h7F 500 m= A stk ARE e ARbe] A= ©F 25,000,00071
A E AAE A5 M8 8329 ANSYS FLUENT Release 14.5% AHg3te] d%
2 919 &S Akt G FE 2Rl realizable k— ¢ model& AFE3I3ith. 29 4E S
coupling 3}7] €13l SIMPL E dglES AR A, dle] A EE o)V -‘?4 3] double precisi
on solver® A€ttt A&WA A S ekulgal W ouxug e 248 7247+ 1073

[¢] = T oAl T
9 107 %0 % HAstrt

© 2t 4o oy

Inlet ’ » Outlet
i . e
5.95m Tunnel
| Air (70 km/h)
Train [
— Wheel rotational moving wall
Tunnel moving wall Wheel rotational velocity = 47 rad/s
! g.6m Velocity = 70 km/h
=325 5 5 . .
<TFABIA & ﬂSH Z=2std BE <Wind tunnel®} d-&2ke] AA >
Asake] de>

sy 23

FAHA A dole ke wmel A £% W o W AP W & At Fo)
A0 S Faie) A TANE T Car Sl UE Adud yoHem e 390 2
o

AA SE7F nEA EES)E shelatitt. Ao 5
Hl o s fHo] M= IS AT F A
<GAAde FAsA Aol Ha>
IJ—\W TA A A =343
) | D 13 m/s 9.5%1 m/s
4 @ 7 m/s 5.870.7 m/s
T car @I %2 T car (5 %2 © 6.5 m/s 5.3%1 m/s
) ) @ 8 m/s 9.370.8 m/s

<1z AT 23 AdeA] A x>

® AER A2 AAA YAAS AN QA

debse) G A el olBeka Bl WA AR o) TR YAt WA F ]
A0n Aol Golbd Wik Aeg A5 4549 A ATS AhE w
®, QA7 AL s A H el AAA WA wAE ] o] ek o o SHgith A 3
B AL 2ANN A4 555} w2 Hog 4559, ?JXH 21 A5 ABR
SRReIA e R HAEE Hge] JriHow FoluE gow JSHg

32—{11
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=

=

=z

ey

3]

=

Mass cone. g

] @ 0 0® @ e
P, 2368 179.2 « 140 1328
M, 2 a6 Vo4 6.4

PM,.,,  S12 4312 1 WE 256 .
" ; Railway

<A ApEE S

(=h) A HY U HEA 59 23 8 24
b B, A4 HAEd odds % wyed ¥
O A AL nAEA 29EF EHEA

U] waE A AR (SCle =5,
7F Hd 324pg/m (o] AHE) oA "

@I
B 2yeq ¥4
)9 A A 0|9 (PMy) S

H

9% MYLcoR ERAY MEOGRA, A Sol AAt YT, M 5L Fd Bgun 5
BHoE wANOR FUHT AF) ZAY =A% B AYEE PSDE A $3F T/
AFFI7E EFHWA, 9719 ZolAqHt AN F9D F Aok BF(EY) BYLIJAOE
U 2RsHE A A A Bk Az b, B nejola A= vhE, A A
AAu (REDBE) O] A% vhRE Qste] YAYLAF Aol WAR I QoM HuTre &
NE BHom AAHE FARINT 2 AQRVTE B 979 WA 498 5 Aok

= 71—

W By wAwA AA4AREE e}
© Asd A2 87 B APTREY 4
Aol A Ho} gl HVAC Fulol 917152 A8 371571 914 o, 9%

of FUHA FET Avzk AA o] ek, mebA, 9RF7NE fe) AP Fow f9u o]
717 A%AEE S Ba) HVACSZ FUHT. ARlol: AguAge g Be dAEPaas
AR fskol RALAE L FAHH 0 AN o] 2T Qe W HARGA AF A
8). FFVL AR AR T Aol FFN BN AN ZANE AR ET 5 9

AR, $EA HEHA FE AT, 288 A% Fh AAE 498 540l drk

|l ol
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AmT wHE - HH’JD .¥,.//’

@ XY 27

£257Y ‘

Mool 237 9
e oe ¢ ge

CFoyoia me neyr e

A E-Y oo wl
HABA ol Y|

YT W AR 0dd D A fUFE>

gYUs7 7Y
= #lghAg A
HE QL HVACA
o] 37t

feEe:

% ETER
ole © HVACSIBROIH R 5/l 27192 oIS(FSE)

. @ HVACLHS - S20j4 295i0f Q2T 222 SoESE)

<HVACAI2® 7|72 Fds = vAHA 9 o] 54 Z>

@ AF 7Idx 9 E2YE MLl #E 74

Askd Aol VMR A kY] "ol U 53 AL ADFERCYA0D Y 55 F
A EY I RYEEA AR A f50E i (Z a9 9% 375 mm 74 FA).
A BFAAL AN M 2EAE 98 2 EEo] MYEHY (HHE 20% AW, oju] 57
Z HE, A 3717 AAFE EREEA dddon odd HE 37 F vAuAt 573
&3 abgE Aol fdd 5 Sl

oh HEXR 3 AR S
TAAY, A5 4 vAwA e 23 FaH TR &S ERls] st v &
Sz g} =ul W3R X 7] (ICP—MS: Inductively Coupled Plasma with Mass Spec
trometer) & ©|§3 Su% A4S AAS e 52 v A E(Fe)s=7}F vl
A YEbsth H RS 29 dd, Bgo]lae o Ao R E-dd vtE T AlsAl rhE
ol&l WSk w A A 7F %74 5104‘:}‘” e g1 4 vt 1 el 1 (Mn), v (Ba), &€
Bl (Mo) % QFEJE U (Shb) & H#olas 8 Ao REE F¢=o] F2H n|Ad=A] oA
AZH AT AGAE AL ZY T2 AEolA 748 (Cw) Aol =/ HEHE AL, AAAd &
o] mpxre] o)k AU Ao] Q& AoE ekt
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50004 D=0.345 o
=]
s 1:1
E o o0
£ 4000 %o o0
E t:tpn:\.):u ° g dﬁ’n &
c 5 © o/ o
8 3000 o g g A80
c %:o b
] a. o &0 0
o e g o% S o
o A L
5 2000 o @ HaB B
E & g &o
—ﬁ o® [+]
d 4000 g R*=0.809
0 v v T v T
0 1000 2000 3000 4000 5000
Measured CO, concentration (ppm)
2 =olx = 5 =0 —
KAk =g 732> <EYE MGl e AAR7] 88 (D=0.345)

A A3 —-Kwon et al.(2010)>

2% 5% (ppm)
Al As Ba Cd Co Cr Cu Mn Ni Pb Mo Sr Zn Fe Si Sh

2H 165 10.317| 21.6 |0.563| 0.43 | 18.5 | 72.9 | 95.5 | 2.27 | 1.08 | 3.45 | 1.42 | 20.7 |39511| 232 0

I 139 10.307| 18.6 {0.488| 0.46 | 12.3 | 62.2 | 65.1 | 1.98 | 1.2 | 3.02 | 1.64 | 19.3 | 8020 | 156 |0.048

MTR | 247 |0.356| 22.3 |0.511|0.545| 19.2 | 108 | 92.3 | 2.24 | 1.28 | 3.54 | 1.91 | 26.4 |12762| 253 |0.056

MTR | 267 |0.323] 20.5 |0.502(0.528| 19.1 |112.1| 93.9 | 2.11 | 1.21 | 3.4 | 2.03 | 31.1 {13485 232 |0.076

o=k | 208 |0.254| 7.02 |0.475]0.472| 16.6 | 93.8 | 96.3 | 1.98 | 1.11 | 3.07 | 1.5 | 31.8 |12276| 249 0

AlFEA | 169 0.254| 1.43 |0.552]0.293| 16.1 | 14 |93.8 | 2.04 | 0.49 | 3.08 | 1.33 | 2.8 [14421| 235 0

FeF [0.46—
(;r;’ 0.8 0.3 44 1 0.75
0 .

W% A%

9 "iFEang

E ; SiK 0098 00
— SK 00.80 12
: GaK 01.04 74
5 37 £ =) 4 ¥ ek 6285 234
fl i Comecron— 1757 ’ ¥4 5 - »\-\ Matrk | Conection [ ZAF |
< 2> <HVAC w717

Z) Ha Y vjAdA] Ay S 9 74

HY U wAHA FAEE, 27 2 G50 A7 2 A4S58S Y8iA 584 FehE -k
st 71EA A 36.525 km A Q] AA T F] Aol FAo] o] FolFnk F42 1A= 2015 8¢
74 (F)FE 8€ 194 () 7hA 1297 o] Fojxlom, 222 2016 1€ 274 () FH 2¢€ 5¢
(F)7HA 997 o] FojH T} =4 A2+ APS, OPC, FMPS, DustTrak, 329 £%A4), 243
A717F A ST

<HAEE W mAE A S

o

g
o}l
)
Jo
offt
|\

2,
v

- 118 -



| 17.0 m |

’ Tunnel ‘
Shelter

g

< | 3(t--F———=-- ¢y || @

o]

o)

\Sliding door
34m
<HESA 4 Mase>
<=3 Ao
RN R % =4 49 AR eS| Azt 9w
Ultrasonic S St _ o 81000 YOUNG
anemometer T e 0-10 m/s, 360 2 sec COMPANY
Indoor Air Quality | 2%, &%= - 1 sec GrayWolf
DustTrak ?;]X]' “‘?‘7'“%:5 PMM), PM2A5, PM1 6 sec 8533, TSI
OPC AA MewE | 0.25-34 m (322]9) 6 sec 1.109, GRIMM
APS A} HFEE | 0.5-19.8 mm (51A19) 1 min 3321, TSI
FMPS A MEEE | 5.6—560 nm (16:4) 1 sec 3091, TSI
Y U S4A AR £8T wE DAk 2RsA e A B v E vjela

2 Q4 FE 5-60 Eonl, the A4 BEE 2 Aolst Ytk mebd da 79 Azl

By vAtR] g7t sorg dap FA e Fxlo] Qsigitt A EEE AR vfo] 4

2 Qo] FEo BomR, Ax 2ol o MANAZ G vholaE YA Hlel

FZ o gy, Soldt 2 A} wigde] o8 Frishs HY dAFsEE 48 pg/m’ o7 A3}

e,

L

HY Xd 93-S A kvt 1822 37 A wiepct Aapgel o) 3 22
oko] Hjtko 7 HE u])\ Aoy 535990 5HYE AR 557 Db $-3 vl =0 v]Es]A] e
A& U G O} AU 9 AL s R WRED Ao e

s

600

R

S
=

g o @ o7t AU W AR
Aow dE gl

S5 Skl

x2

600

500

A FMPS, before train pass
O APS, before train pass

FMPS, before train pass
FMPS, after train pass
APS, before train pass

500

ood b

400

300

dM/dlogd,,

After midnight

APS, afier train pass

400 + Morning rush-hour

300

dM/dlogd,,

200

100

100 100

Aerodynamic diameter, d,, (um)

<@ 28 A HY 94 B

Aerodynamic diameter, d,, (um)

Hy g7 5=

Y5 S0 B B
23E> L F3E>
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Sampling height: 1.5 m
I I
Aug. 11 Aug. 12

Sampling height: 1.0 m

Aug. 13

Sampling height: 2.0 m

Aug. 14 Aug. 15

Aug. 16

Aug. 17

Aug. 18

30 I I

Number of trains per one hour
—— OPC: 0.265-0.54 um
—==- OPC: 0.54-1.15 um
OPC: 1.15-2.75 pm
OPC: 2.75-11.25 ym
AQMS: PM,
AQMS: PM,,

9
n

L
o

1.5 ol
OEPOO Do
o
o (b °©
N
1.0 %/;3 e

4

-

0.5

Particle number concentration divided by daily average

0.0

%OO OO
Co o)

40

30

60
40
20

i 940 e 5 4 Br

<HE 97 5% #32 dwish

0
0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00

100
75
&
=
=}
=
o &
5| %
2 ES
@ ~
S 150 2
£ A
o w2
A
o
2 <
£
=
Z
25

Azt 53 wAAA AAZA AE

(7}) A5 2
) AN B 2 54

Y AR AAZA AELEA

Wk >

O 758 JFZA Hx 74
P, P, P,
A B, L D P&
| e
)5k 'é:m-/ '—ﬁg"’- |' @
2 (haffle)
o]l = (blade)  al¢id
@
s, Zhe] = w1
ey mAHA] FRAGH] A" HEx FAAE>
T AR HEAE, 71E A &l AFS FA FowA 7984 A (aero
dynamic diameter)©] 2.5 gm ©o]d<Ql HAIHAE AAT F AxF Azt 3 4 (de=t
5 A%, 49 &3S 1gste] mlAaA e 3 H S o] &5t WO R mlAEA AAGA

= AAsI
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@ 539 stojBgt AFA HA

Hzx 2419 Fog A= et ol FaEo MR FHol Qo FHToR
HAE AT F AAN, AFAte] EFEHE =AW PR 5ol A AstErh. wepa =d
TERAANA A ee Bestr] & A7|HX7I7F dgE sfol B = HAZA ksl

&= Al wt
T4 FHANT], A713317], 2714
FHHX7 9 A71H%7]8] G 60 cm X 40 cm
A F 28.8 m*/min @70 km/h
AA =27 % 101 cm, =9°] 44 cm, 4©°] 130 cm
IR A7NAZ7] 100 W o] &}
A7NAZ 7] Q7FA Sk 13 kV
ANAF 7] A7 F 5 mA ©]3a}

@ 9 solBgE AAFA HA
F5Y vARA AR R SRS 2G5 A% T2 Aol Bk,

7FaANS BF Aol #3HA deve sF3lth. =

A AAE T ey AR Gy WE AR wiiel & Hd¥o] AR EAIRE

A9l M= sS4y, 5y vAEA JAZARY o g2 FES A

Hal Abgor & Aol TR FFE A 9o FH BYPAIGAE A5 E

o E2 wE BYHAAGAR wAskglon, A7V 2d oz wA s
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@ 714 wAHAR] AAZX AA
AR AZAF2eoA Aet deddee] JATY ads o JAE b= A Aok
stoy, A7) AR = GArE ZEY A0 E o= HAAITIY 18P R AT el A7)
AZ717F w2 = shAE JAHE AR AAT = o, A7HR177F X8k X
A2 JRAEHAG7F HojA Uzt I AmAHE oA AT 5 Qlrk AR wAE HE o
ANGE dojF= o] mlf o9, Agt=e] o8] ZEle sA7F dold AFdo] =71 o

woll, A=4Fe = AT 7S A8 ARdAE o] A4S w57] A oA

2 A%etel AEAHUHS AFetorh

W F2A @08 4% 6z
F7b AE 2MERANE B

o A714 nlARA AAGA G A stelng = AR & o, A&
& ZUoA A7)40] 958 20w g AW 4714 Bt 2Ry o AgEE
£ 59 stolne = PAgA ek fANgol o Wk 7 FH o] wfe 4R 9L A3

Aorw, 7| e] el g JAAGAE YA ow AR 5 gl

[e]

A stolBe = HXFAIF 7P FAR, A aES 7P Wk
[©)

B 9] vk
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stolu =9 (59

714 v AHA AAREA]

SHOMHX] M A=A

T4 1, 19 A7) A= 7 2k A7AX7], v E, A
7} 179
_ = 714 o}
2 | g A Eetelef (PS) 17, aA% PS 27,
ek a7 370
THE Ae7] 17
WA | S A (1-270E) AN | F7]AJA(1-270L) AN F714 1 Ag =}
wd o3 283 Y wA7F Aaedh
A2RE A= = Hx4 2H
A= 400 pg/m® €HE 7|& 400 pg/m® HE 71& 400 pg/m® HY 7)F
A= 0.015 g/km 0.1 g/km 0.2 g/km
EN) w14 PS: 30W wA PS: 30W
7 Ak PS: e w T
A AEE PST 200W A 1,500 W A 1,500 W
H AFAF s R T
© 23 23 Py
NERETA AFEL de] Tro] £ xeQo] Axptgo s ol ik 71 2

shtel AAAAE HAT A BAS AEaH g3 2] et A} s Tl dd

Z ol FUxs Aoz st e Al o)A Ay} ekdf 15 o]0 ® Fmo] >

o gl gty FA7F glokal dekE AT
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\
ace X
Eguvalent Von Mises Stress

Clamp 1 Clamp 2 Clamp 3

|1 8.7a7e+000 Il 1 175e+001 1 1.156e+001
|| 787000 | 1.0556+001 | 10410001

it 000 | 237104000 52430+000

B 1200000 | 5 18304000 B 092000

5.244e+00 585404000 633564000

436804000 5.6066+000 577824000

34520000 4 18e+000 45224000

281704000 343004000 346504000

174124000 2.24204000 230824000

86510001 1.053e+000 1.152e+000

1 067002 ¥ -1.3480-001 ¥ 2 84804003 y

casa? X s X e zhx
Eoumatert Von Mises Stress Equivalent Von Mises Stress. Enuvalent Von Msses Stress
=23 :8.75Mpa =22 :11.75Mpa =228 :11.56 Mpa
SFHE 24 PEHE  17.87 PHEHE 1 18.17
Clamp 4 Clamp 5 Clamp 6

501264000 1| 2 851ev000 || 9501e+000

B 10564000 | 257264000 . 8543+000

720064000 | 2 7834000 75854000

628404000 1.934e+000 6625e+000

5389¢+000 1.705e+000 567 1e+000

445364000 141664000 4713e4000

357764000 112764000 475584000

2672e+000 £.381e-001 2758+ 000

1 76804000 5.450e-001 184024000

B602e-001 2600e-001 88240001

4 5540002 ¥ -2.9100-002 75180002 y

¥
"

aco X
Equnaient Won Mises Stress

ace X
Equivalent Yon Mises Stress

=2 :9.01 Mpa

== : 2.86 Mpa

2= :9.5Mpa

parol

fA

BFME 233 EFEE . 734 gFEE 221
SRR A EEES

=]
B
= AR AEIE
S|
=

FAF A e, sel 79
A50) Yk FFEAAE 4% AYEE
2}

o] 7}53F M9 Bolt Carrier A|Zro]
7}s3t Bolt CarrierE 119FeF3iTh.

2
=2 o] 3l @Yo Bolt Carrier %210
Ho vt dA F A AR

A)
9l Bolt Carrier8 AR Ao 72
ettty A glon FFEAHE

<EEAM =5 B>
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<Bolt Carrier &% AF>
@ AFxe JAFX Q) B2 A4S A ZH Y

A Rt SRE, BEA Y JAGAE ddsliFe T4 ZdY
FAZE AGskaL ARkl 2 m/sE ThEEtaL Sl A A
A gForw bdsitty wuE v, MPHE A B

B 7} %
njojakel, 1H PR kA EAE luha BdE Q)

<)) ﬂtﬂ <9y 28 AR 27> REEDIERRE EE R

o

B AAAA B BE ATAY F5Y W £y

HAAAAE 71 &3 }%koﬂ A2 Al 2 B4 v]E = e 5 TS B4 A
geoldE B3l FATFE T A FEAD, AXNEA A W FA g v Y] JWE skF W
St AF RSt 1 A, TGl %Jﬂ%}xl% ARstd FotE Wt 19 FFo|2E, e
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AARA TA | SASA A% BF Wote [AARA 2% A F Yots AnuE
= 19,400 N 1% 7%
70 kg A 18,400 N 4% 3kt
S 20,000 N 4% %
5,000 kg 22,000 N 14% 74
10,000 kg T 24,000 N 25% %%
20,000 kg 28,200 N 45% 4%

(b ABA 2RY WANA AAZR 4% B
) FEYY stolud= AAA A% @ 45 B
O F8 BAARAZA AL

FH BRG] Jed5S dd TF5 APES Ay
H ] Zdo]l-7l4 (models 2, 4, 5)2 W3AZ7] 57 =d
HAZ7] 289l 2,900 mm Aol |A A

ARAAE Fstel AVEES BT AAEE ARAE 7
S (Caown) A FEF oFeizto] AAFete] G813t
Cdown
Mowver — 1- C—

up

FE APA, T 4ud vaAs 7
w, 2o Zolg} A9 e A
FUHE 4% Sl A model 27 744

shel WA Fg

a8

o] Zte7h 7kt et AR Ea)

=z
o
o}
T

2w o) 27} ZA g meh YRR go] A o RS
ok AR 5 s S1aR R S i ol
AA7] HEOZ FZHETH 3 pm o) WA= FHE ZHEv)
2 2y 4y 7l Az do]A] 7] wie] gasts Ao 2=
2 QAEE Aol Ao b o= e & 5 Ak
ol « Balometer
! . —
L i =
I : [
.‘ T
: ' DH 30 300
» | P . .
. = yid —
» %/////Q’J
> L1
[opc]|aps

<Side view> <[Front view>

e Ald FsAFRA >
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Aot FH 2l ZF% (models 1, 2, 3), ¥
= At FF

SRER S

7] (Dust generator, TOPAS Grimm)E A X3},
FH AR RANGA] T (Cp)/

Zt=7F 718 & model 39 &4 Zl 71 32
FH &) ek 71 21 model 57t -

A 8to| 7} ZT).
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Pressure drop (Pa)
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AA7] ARAZA AW asE A7 Algeeld d3g & dAsiglorn g, AlEold A
Eol AA A7 ARAAA AT & ALHvty gt A5k BHEYA FAEE 7E YA E
£§ o 4] $5H SoluAs FAPAL P s AARES RN, 12

kVe] 11735 A7kstoiof 2—3 m/solA Al HE21 PMy 50%, PMas 30% & &o] vekst
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<EAIEE HEO mAwA QEREE THA skl AME PM A &S (%)>

Applied voltage 1 m/s 2 m/s 3 m/s 4 m/s
10 kV 65.54 39.09 35.05 11.63
Hybrid 11 kV 78.25 58.88 48.04 26.44
12 kV 85.41 71.65 60.35 38.65
<EAAE Edel vAWA QFREE FFgste] AN PMys AL L06)>

Applied voltage 1 m/s 2 m/s 3 m/s 4 m/s

10 kV 53.70 27.98 21.84 5.10

Hybrid 11 kV 69.26 45.91 32.59 16.47
12 kV 78.46 59.85 45.20 27.26

B 59 stelugs FA4A AL 2 A% B
D 59 slnIs FAFR 74
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2 37 F A4 $HL ol gl 4AE
}z St Al HE e £2E 5 9o, whe)
A EES e obel IRelA f50] AN 2EHOR of

Eatn 9HE W, () L9E 958 EUROE YAE EQIA A4, (b) BAE 7 Yol

r&ﬁr
o
Hr

o TAROR YAE TN
9 el Aol

WME BARAEA ol RaR Am: 9o A

L
o2 A 2478 (cut—off size) & AlE# A A or =383 0, section Aol 33
mm, nozzle 2°] 10 mme 7] Edo| vlud Hggs Ao 2 o=}
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3 S /

saction

g 5 8
(d) @7l digh Ao #A=>
100% Inlet | Pressure CUt._Off
S/N No. size
90% speed | drop (Pa)
(ym)
80%
S: 50mm
g 0% - - = Section length 50 N' 7mm Al 1368 549
2 60% nozzle length 7 .
':E 5 Section length 33 S ‘ 3 Smm
é 0% nozzle Ieng‘t}'n 10 N- 1 01’1’11’1’1 A4 2 8 2 7 ' 6
é 40% — - Section length 33 S . 33mm
Y 3 nozzle ength 8 - A2 | 5 m/s 468 6.92
— —Section length 20 N ° 81’1’1m
20% nozzle length 5 .
10% —Section length 20 S Zomm A5 323 5.15
. nozzle length 4 N. 5mm
1 10 100 S: 20
Particle Size (um) N: 4 22 A3 660 396

<Section, nozzle X0l W& ITHEFE vl >
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<HlZ Section(S) # Nozzle N) o] W& F&>

Baffle Al &M y-=o05363x+ 9.6208x+ 40.862
1600.0
14000
1200.0 //
1000.0 /
500.0 /
600.0 / .
400.0 /
200.0 "
x}.?ﬂl—ﬂ.{) TT T T T T T T T T T T T T T i T T T i T T T T i T T i i T i T T T orTTT
1.01.21.41.61.8 2 2.2242.62.8 3 3.23.43.63.8 4 42444648 5
(Pa) oA
=
I 3L S =7 =
<HlE TR/ A 34 SH2




Overfocus 7 4
<EE I s <

100.00% {
B AP 237 Pa X
TN 0.00%
10mm | 80.00%

’ 70.00%

B0.00%

50.00%

40.00%

AP:232 Pa

Collection Efficiency, [%]

30.00%

____

- — 20.00%

e - —= 10.00%
= ’

. -
Smm— S 0.00% -

: 0.1 1 10 100

<20 pm VKA E > Particle Diameter, [pm]

<HlZ WAARAIZA S e xEAY WA EI>

473 371 o YAt mEOAM LHWEAL HIYoH kE BS SHFol e EAYl
AH == Sk 2L A3 10 pm o] Ath dA7E gLz & Sojgto] AlEeojdor oel
Q‘ii‘:}.

Q@ 2 "7|AZ7] A%
9 stolBE = JAGA ol A= #He A7]7F 40 em X 40 cm 7] wEel A1 =
o] A7)e W3o] 40 X 40 X 40 A7| & Aarich wE %53 2 o)A E 7HH 7] uj e
o Adgtow HARELC] ¥ 5 e 2% AV FAE @i

@ 477 5 AY % ARIOIHS TF A5 A5
%Y Solng = YRFANE AL, A4 Aol of@A oA wekals] A A=)
T AYE ARG, A B A0 AL SRR AGSL A WE 2 do] vl ol
S o] s A% WAR SGAT. 5 59 4 e de ddA0l 60 om Aol A
& o

S|
7oz AAsih wiE oF 20 cm A Aol @ AS 95 &

Aol A 13 §-58 S4ste] Bkt f&5aEe] a7k 20% oSt s o}OlEﬂE
AR JRags 59 e} p7AE upstream¥} downstreamell A 2H2E 257471
(APS) & o] &aA 183 Z74d3t] AAkssict.
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Fractional collection efficiency

5 m/sollAl 280 Pa #Sh& HEE AAS A4 vlE 22 4.88 m/s, 250 Pad] At—F/% &
AZS Vebd e A3 F29FSA/FTA A 23Wo =z A wZo F5AdS Ara F53)
FHE FYAZE F ASS FAsFSIth A4 vjE B 50% cut—off sizeZ} 8 = LERSTEH
50% cut—off size 7] o] A} H57F A1, AM|aks o ZAZ Q) Adzd 540 3
B4 X3 Th 1~5 pmE A71-F71 afo] AuAd F&FS Yeba, 1 o] 5= & o
Foz AlEHo|AoA AFe ado] sttt AlEwolAAdn s AgAyel & AA 5

|
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-\'J I L A Y Diffusion e b
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\ U] T dver

|

'

il em

@ dA5e A8 (b) AEAH e
el slolngta QA A A4

1.0 T F . :
F - R 0oF| © Appliedvoltage 11 kV || —O— Simulation
ook | © Baillemodsl A3 ] . O Applicd voltase 12KV
A Baffle model A4 £ A Applied voliage 13 kV
0.8~ )
0.8 sl 3
- § ., BaflleAd+ESP
0Tk 5 0. £ A4 Flow velocity ~ 5 m/s
= £
"E B
0.6 g 06
2
05 4 8 o0s
=)
04k iE > pag
F Y = L
S
03 F 9 Z 0
bt
02 F = 0
4
01 F 01k q
b0 o AP =
“0.5

i L
| 10 20

Particle diamcter (pm) Particle diameter (um)

< E Agdael AlEdeld A3 v <&H stolpg=d PR LHFE vl
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koAl HEs A7) AlEdold WS Tt 58 stelrgl =y JXAgA o vjE #
AR 9 Adste] AlEHCIA ST A& YdE 59 stolug ey YA 9
oA vhebE 2D top view Aotk MutA o7 Adul A Eyolde T Aute] AFaAo] UX
3tH, cut—off sizew °F 4.4%°] <43t @& YERATE ik, cut—off size ©]72] A 7]l A
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9.1 1 10 1680
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® As4d 73 &3 o945
D> FFEAAE 3 fFEA % 4—7—1-:_ A%

FFEAAE T AXNAAE A2 Helow, A ZZANS 7HE e A
ANAE - A JRAGAZ FUFFS A58, vobrt Fdf2el
IAF AlEYolAE HEITE o] kA “W fFredlAl s AAstka, §5%

#‘lﬁﬁ“«l Xﬁk‘ié 7410}"%} ?HEXF = 70 km/he 7154—03 =74 JJr T2 34
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A5R &=

T O+ &=
A A F4 % (mean+S.D.) 4.65+1.0 m/s
70 km/h (194 m/s) .
ek ES 5.08 m/s
9 stolrE = FHAAAY FURH A=

= 98, F
HAZAE T Asks 7= iﬂ«'%/\i 7Hg 8t a
&gl A, T4 stolBe = HRZA7F FA ﬂ’é S
oz dqFsiltt. AlEdeld A3 dEak &
m/s% ¥ o,

$9 sfolnel= FagA s} ok
w94 BEe e A AARAL
FAANS W FH

Al =

T AlEdelA

= 0-70 km/h ®3E0AM #F9 Fe= 4.75-4.88
Aeare] FASE7E wAdsS §9 F30] S7HE e
& FY A Y F5 AEF2 0,13 m/s FFEOE HERRT
$1(100-200 km/h) 1A

- &0
]

AT Y

-

. A Akel vlsf
Wtk & A fdshe 2
A ol AT

');.

Fan
(n 83.5%)

_O_rifice
(0.1075 m?)
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AeA F3EE | FAAFA #ASE (m/s)

10
: 0 km/h 4.75
% 10 km/h 478
g o ——— 30 km/h 180
é : 50 km/h 4.82
) ; 70 km/h 4.88
i o 50 100 150 200 100 km/h 5.02
Train speed (km/h) 150 km/h 5 99
AZR Hne BB JAFA FUEE 6> 200 km/h 5.44
A9 70 km/h 455

o 714 mAEA JAFA AE D e 87

4714 AR QAAA N A0/ 25 E A8 A A 9AE A §)

g QE 7L A7) shel WA sl Ytk o] AR YA &S AFdAI AR B
A A% Brhstlth. mRAAE G ARYRE, 27449 A AFHEGA

@

ek A4 A AE Y AAEES 57
Az F oAl AR 794 5

ARE 1A Y A5dE 23 FF AF
A DREARE ) A

ox
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=
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b
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_ Atomizer

A5

Pressure difference DP
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150
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60

30

0.0 0.5 1.0 15 20 25 05

tl Velocimeter

<AFAREE O] F7F AEEA A <AL

1.0

Before washing, flow velocity 1 m/s
Before washing, flow velocity 2 m/s
After washing, flow velocity 1 m/s
After washing, flow velocity 2 m/s

®  Before wahsing
A After washing [ ]

>e DO

0.8

'S
T

Collection efficiency
2
ool ——>—
——

0.2

S

Particle diameter (mm)

<ARY LEZAEE ] FEH-A 54> <A AR aEAREE O A aE s

0.0

Flow velocity (m/s)

A A3, A8 A FE Y A 2.0 m/s 5ol oF 165 Pacldlou, A1 Fol= 168 Pa
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@ AEHEY A5

= o 8% Shetlth. AAARA {5 —z}° 54 FAE B oeet Afole oA MR & 4
A7 m%% o, A7 & LRAE O] fi&—abek wAZE A wshA] ekokhal bk Al Fol
T B el disiA 10-20% 7HE Ak A EEe] Aaskglth. Ao ® Qleh AE &
A AAEE tha TS v 2R AAEHER AYAHE Fgo] o
48 B’ AEHelA

Z1E AN 29 Fw AP A sl AR FEE AR ¢ ole T BEs A
shed Sidjel Adstaint. mebA Al iak= A717] AP weh R = NaCl 94 A
Stk A AE = F AR 1AR Agdyaeds AEe A=, 271581077 kel HH
A= 2 A st R =g HAGA o} ehstvhal fdE ok AV = o] AdE
of Fglov, A BE = 24E 794 A el ¢S5, ¥ BEH= AT ﬁz*é
FEF A 1 em om, +18 kVe] HdekE /A7HIh

JF

|

o

__, Atomizer

Filter

Differential Pressure (Pa)

+ (Grourid
s
L=} ﬂ Positive
Negative HV supplier
HV supplier ~ APS

300

® 2flat filters - 10
A 3:1 bending filter
250 41 @ 6:1 bending filter [ 1t
PN, R85 i ST 500 A AR S5 by g e r et bt 41 ng -
z
£
.
A0ttt s o d8 ek i SRRREIS S AR RAD BISB5 SAASRIHAGH 5% 4 465585589045 4 Vil daimnd apdd Lamsnaa e S
% 0.6
= =
OO o ososasnnassssossinnvessessnssssnsssssseseshssssssssssssssssssasssssoasssassavasasnnsdrassass ~§
- 3
() * g 04r
* B
BO JeoeroserrnsinsnscisessssastasasenossnnosnssrsnsroresresMuiiiiiiiiiiiiisiiiiisntesiesissasensd =)
- b
Y
* * A Saw-type electrode
O Ao i T R SRS SRR RS54 e S SAEEBR 4 08§88 T EHYS R SRS R S S 02
—8— Without filter
—©— With filter
T T T T
1mfs 2mis 3m/s 4 mis 0.0

. . . .
. 0 100 200 300 400 500
Flow velocity (m/s)

Power consumption (W)

AmHBE Y FF-A A RANAA + AR BE AT

Ag A, 71E9 ANHRAIE FEolu Qb Mgkl met FREEo] 60-95%% E XY

. AZNAR7] Feoll =7 WA skAF, AR F &) 90% o)} 2 FAHUL FEo)
wald A7) A7) 7 v A A 2 AE AR FRske] A AR g o] Frekth
AEAAE A7 F5o] Sdo2 2 (Nasd} ygornz, AxgPEe 2719 &
sz vulet Ao o ZHUch AR BET AXANAN BRFFS T A% dEug
sttt AxA Ao ANA g3y} vu)srgdy] Wi A=A HE Y A=A g3 o)L=
Shlth 1wt A=A FEE 13 viER A opdd At 7€ 24 A=Ad2H e 25% FEo2 4
satdnh AEALE S A4 F A3ste] ALgad wvvl Qe Ao sdHd
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(th A71337] A% 358 14E A43A AR
7hH RAAZAE 2% A4FA Al

o
Bl —15kV HoelA 24T & Qla, Fe A
2 WAT 7 QEF Jdslh AE JNEek Al
(1.0kg / 5.4kg), 3717} Z311(254 x 120 x 61 m
/ 180RF) = A §sHAl A &akaloh.

HVOC POl SUPPLY:

KAy aaeiaeas

i

DAGALAAE Aol B3% Wz Aeo] skl A Fekxvish 717 el W
“l S7He A ol & HAS] dAA
AL g MEYT HES

& ool 918 Qu, HAF WY A AEOE AUEE 2%

it
o:

ﬁd
L
ot
m S
>
N
offl
_°|L‘
oy
Jfu
_°|L‘
32
&
>
oo
Qi
iy
K
29
=|

Va1 Flay back Va2 Full-Bridge ey

LIPSl AVA Converter N — i
HSTE Vin rt
IR i (DC 24V) Inverter Transformer Rectifier (DC -10kV~-15kv)

(B;=300) =2

e A

v

=
5 BAA -, AR g uE g S8ty EARTE S dgteo] 2864 T5H
aAste] wRE RbEa, RS wie AF7IE FehaA Ask o 8 SHH A5
2 AAddn. ARE ddd nd o] xdhd ARl 2" fRAES 148 E &

1ORE/T) vs AW EIA Al 307k /T

rol= 54 (EEE 0.13% °lsh

st HeA (9 dY —10kV ~ —15kV 247V, F395 24 71%)
3 m] (
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® DAY A9FA AAE
DA AAGA T OAY H2} opgr Hww pAH0} glon], gAY HE A9
MEND BAE 9Yse 4-F vlolaRAFHE T Uk ol AP FEE = 3
2% ol gete] 2YARE BUH ahu, A4 PCoE MENZE Bato] aAEdol ATt Ths
Sith obdE 1 Hmi Ao nYRE FRATh AR AFALE LR (AL Ao W

gatt AME Hrw AMATS ol fate] AW dHHE ARANY /% 2AFO A

FYALS 10KV FE] 15KV 744 WAAZ 5 Aok nALALGA Aol Ania 7hgn
5 mejstel ZuIE], CAER, AHEE, JAE PCBE kel Aol vl BE A AL
o, AR WFY HBYS Telste] GFe)E ROE UAATk PCBY LAY G L o
A4e aelstel JekiE L AF IS (KS—64) % AAAI7I5L, WEe] 43 Alo] 28l ok Al]

Je 1
A5 Uy 2 2dFIUL=E IAHAF T

. g=u)>

OAE 825 (vho] 224
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7h

Azt F2F nAH ] AAZA A8 J5F7
AEaFFAF 534 12 dxF FHU)
FTEAEY AEHoIAE Bl AAE F5E/s9 st

gt Yl MEuE A 534 A F %
2747k A 4343 AE Agstodnt. F58 stolHe]l = I A= 343413 52 10,290 kmE
oaﬂa}cﬂ on FY solB = HAAAAE oF 5041%F F9F 1,500 kmE 3T F AAE

3t apeko] 5ol 4 A T—Carol 242 F&stg o, FA0 2 ?J%ﬂb %i} %ﬁoﬂﬁ 24

;31@01 olst 565Hdo] AH= Tt F5g stolHg

g sfol = AR W A & A W dubujdn] o ?ﬂéé}cﬁ A}%é}%iﬁ}. E/\PQE
abee] m A= FEFS Haslstr] fstel A QI AV E MERE AEete] EAZE 24
Al Aol AdE 5 EF ik AR HE stolB = 7)E sHa V) /sd7] n g g

A5 AA zpgFe] G Al
20179 11€ 144 5¢ 12¢€

_|

(

9
1.5%/1% o2 Asza 3o J&o] a2 A3t

o

Aol W 27k ® =AF gtk WA Al wre A7 -A

At PAE \eo® Fojula ks (ax324, Ohaus, USA) & o &34 &
2 =435 Wt} g3 oW WAS SAste] JAH QA mwA 2
3, A AR A S Fate]l AA AW |l WA FAsh T 3y
BHPAZA ) A5 AR Folhrlele AWFo] Aorw, AA WA Uz

& O A0E YA FAS STIAAG FE SoInelE QYR 19 102071
2017d 12€ 14¢, 12¢€ 2794_ £ 23 AASGon, 22 solnaT Ao 2u A7 A7

Zle) 20179 119 299, 129 149 23] A&t}

ZARARN FAFHE WS Aol i AV HAY] =& FH/MIE AAAAXNARE Faste] A
A FAE S8, Zi5te] AR Ak ’}ﬂoml T oAl AA FAE SAske, F S8 A
oI5 T3l HRHAL AA FAE S A4 S ] FA S48 TeAs HS30-1C

() 30 kg, 1 g @)k
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CAZAAY] B WA 5 =

AE TR AR S0 Al FEY stolng = 41419 18 4714707 5w
B oA AR I S A, 20 A Sl PRl 2

FEY sfolnels QRgA ] A7) ol # @ o)y WMk @ FAHE Ao o}
=5k,

=44 7hE A1zt =3 A HA= AR
1249 149 285 Azt 8,565 km 64.4 g 0.0075 g/km
129 27Y 343 A%t 10,290 km 794 g 0.0077 g/km

el slojne| s AL ofAw A Balold theo] AF WAy W] AEE %
NS A Eekginh nheb] A $AAzEe] Ak 4Btk g stith FEY stoln

9u QA0 AaFe A FA SAA5 wek g A et ol A8 FAZR A
5 A9 A Sl HaA, AR FEEBeR am A Ao A
FE REE Fo97] mEolth $9 stolugs A M E FEY sol el 4
ABAS RN 0T P AANEE A Row SHHYLE AU F5 spoln
= QA AR 19 AR 174 g Ak AQE B 35 A e R
£ sfolmels QA o] AHER 2 A71FH7)E 30-40 g9 A o] FRE 2 of Ay

o2 Qs o o) Hxlel 27kt FA &8 stolBe = HAFA 9 i E B AN GA =
oW 7ol e EA b2 AANY] wEel A AR F FEE AA S Ad dAEe] A
zlo] Qe ofM HAA 5ol W o AT

2 A7 AF o HAAAX FAZ SHHA MFJ AR FAE A Ay, AEA FASA
A} wl§- FAFSE kS 4 5 QAT WE o FojA Ao HAFAE SH s UH
o] Alg]do] vt A T

T5Y stolHyg =
AR -1 59 slolBg = HAXNAX-2¢ [A7|HRA 7]
713 %17]

=44 129 274 54 ¥ 29¢ 54 129 149 =34
715 A7 34317k o 404 7F 0—60A] 7+
$3AAY 10,290 km 600 km (20A]7F 714) | 900 km (30A17F 7F4)
R 174 g 24.32 g 36.10 g
A5 0.017 g/km 0.04 g/km 0.04 g/km
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59 slojHg= HAAA 39 stolrgl= %A
-5 FAARAAGH - B4 FAXZA
5344 12€ 279 =4 129 149 =34
7+ A1 3k 343A7F 0—-60A17F
=33 A 10,290 km 900 km (7}4)
A7 = 1.043 g 2.03 g
AR5 0.101 mg/km 2.0 mg/km

<FEE sfolnd = AAAA 1%
A7) QA7 ol il AA>

W) FFEAAE 134 1% dxF 37}

FFEANDE A @714 oA AAA 9 FY stolnel= AAFA] A5
=9317] 9114 20184 39 193] 39 3197b4 3197 g sk e g3l Ay
Bsh WS HPAFAE Fo} 7194 gPagon], 2 APV + AR e 11247

7F

3] 3800 km T3kl on, 2 A7 X7+ E A HXGH = 187AI7F 3l 6400 k
m F8sIUT 9 FE LS Euixa HALIR ?jﬂf‘& Qs ARG A7 7171 9}
A I 9 alE AANGAE FElste] AzlE WX AE SHY JF=2 59
olEHo] A7 olATS oA FEF EfyHS Jlol =Wl ATt A

29 sge FEet] Sl deAk ARtz RE dHs FolohA AR

I
o

o

A A eby#oZ 8§ fF 0] A7 (5 m/s)BtF ¥ 3 m/s & How FHd)
8B R Frego] AAXL] Huto g FAHER A4 FREeS 0.11-0.14 g/km o)A oA
th 2w AR Ad 23 (280 km Fa) ol 17 g (0.06 g/km) o] HHEHQ o, o] 7]&
24 B FE Q] 2v) o] 4] HHXHE HAF Bl ES AANA Y 7% 58 9 St
e Ao R oAt FE 9 AVFHXT ) WA A EHAA FR 5ol AR Al g
of nisl| Alg FHtow Z4E HAso] 1/100]st2 A AT
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HJIE"EDFL'I- oFdn

=~ pyEur”

717371, 3:1 4
A WA E>

338, 713837

A& %7] (180—280 km) A8 Z4HF(3800—6400 km)
AR () | A3 s (gkm) | AXF (o) | AT (g/km)
2d 717317 + IH 13 0.072 30 0.007
2k A71HA7] + W= 17 0.061 42 0.006
35 50
e ®ESF (O]
0 _ oS () i i -
- | eTotaliEspot=] (@] ¢ d g
= al: 35 = -
» _:
5 5 .
0 1000 2000 3000 AQ0O 5000 g o : li‘C; 2000 3000 4000 5000 BOC

2 HE|(km)

<KAZ| AR 7] +ZE 11241%F, 3800 km>
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FFEANAE 154 12 dapg 7t A elydoz w3 f-5Fo]
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2 v SHLE FAC AFHAT A v SHS 62 204-6€ 28Y, 7E149-7€194

T o] AR ol ol

A ¢korar, A o
At AAF7E F
| AR £ 136

A st dsat

Koo Mo 0?7
e 4, St
o o
2o
O

=
e

>~

il

AR A e 14 FFEALE ARG B YA O o] FolAH, FYFE AT
HEe] ) AAE AR SRk ARy BeE FAFARE o Felste] YAFE
of BANA FF A4S S YAFFAE B8 solnels JAGA o FAS Wol A}

A 24 grka sl ARy BE L A3
v, B BE|she) Aol L ohuy] S5 @ 74

"

GHFEAAE 174 Aol AHIAd 2 FFEAIE 23
& A7 AR A A= Bk (wave—type)> W AZIHRT] @ A= BEoF(saw—type)>

ARelA AgalE 1
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I
o] Aol 1:3 A=HE 9 20 WF, AAIE HAHS S

OEEECEE (b) 1:3 A=Y () 1:6 A=)
AR AE) Feh) AEd AE 25

B fF-Ae BAE $A vlwatch 1:3 23 Re 9 1:6 AF
o] 27 Aol 1hA @grort, WHBEE B AGAA FFo] 2-33) of
A ARstels AF wat FE8) et go

6 AW G 1:3 BB Aol A7

AEge g itk AT PE 2RF uelshd 1:3% J&%H%D}.
At g AEE el Pl nheh et £ WSEE et A 30 gl

% o= setEgleh B 1A HE7F 200 ug/m‘ o B%S o)
10717F 2 0% (A, B, C BE) BE/L ool on, Bd QA 5127k 100 pg/m 02 Sk
= 20 AlRE —,%‘38}01]1,:_ GZE]) dFate =] kgl

5 e Erni ol

5 . A-G:1:3 E2LE o

; cte s’ Y 16HZLE :
= N T ke Z:EHO T E B oD
= . L] ®E
ij; 3 ."( o o F
g o ®G
2 . ] =
»° .z

1 L [ ] ey

£ 20 300
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| . lag=H GéE
. ° e 13gxEY oz wz
._._ O e
:; <3 ® ]
: 5 8 e
5] A " oe .'-’ .
g "
aa O8- L
R (Pa

2

47

2 JAAGA ] AAAE A& FEA FAALAE FA Aol A7HXA 10 g, A71A
AE <1 g AEAAIH 164 g0 & F 174 g9 A7F AZEH AT =, 1093 F 794
2370 km 78 T F JWF 174 goldth AR ] AT HE 4 (vAdA
,wE, 78R )l we AEstEE, AUt A9AY HE vAuA AS st ¢l
el Al 2lstH, 293F 12412 <t 360 km 3 (Y% 641 180 km ) F &YW
7 0.16 m?Q A7 ARAR 1] 9§ AAFL 54 o, AT FH 0.150 g/km
(0.117~0.183 g/km Hgholdth A ADAX 2 FUHAE 2 me = MEstua &9
oy, AEat o] Fito]l Hasta AHIAS 29T £ gl AR FYEH] 0.16 m?
ARNZAE Qe 7lel, ARgA 2S5 247k 02 s3] FFete] F9HdS 0.32 m?o2
Z7H1 = A9 AZAY HE vAHA FEM00 ug/m) FACE HXAN TS dakstd H
0.425 g/km (0.379~0.471 g/km ¥ )7} gt} o] $hak AN 5O 2 25 km HES 315 43
GESEA (B F = AE 200 km), 3 (2549) FHEHH, 0.425 g/km x 200 km/Q x
25 4/€ = 2125 g/¥4 = 2.13 kg/¥ol2 2 HYE vAHA FE7} 400 gg/md W FYHZF o]
0.32 m?Ql A714 AAZXE AMESE vAER FAZ AAEEQ 2 kg/ES S £ Sl

DA D
~
O Ty )

o ol
o
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A °
N s
S
A @ -
2% " \..\_ ] * - A
E 4 e _ &) -
r 2% 2 3
= v Al .
s d -
- Y .o e @ L & % soet s =
E; . | ™ 10 Al
A °
bR " = ==
. » ¥
15 2FA| THh
=7 2 ¢
= )= = O I = o & 3
<GHEl A FAe mE EY f5 Ash <3 Ao wE ZEE x>
35 70
L ] [ ]
0 ° FHH ¥ 60
[ ] i 5
B s L. | e AQMS 3
1 \ A0 "
s - R E
KA I . —
z 20 0 9
=n 5 =
' - i5 @
- . ] L) <
= 10 =
0
o L ] [ ]
? -10
0 -20

06-09 06-14 06-19 06-24 06-29 07 -04 07-09 07-14

<KAol mE HRAA A JHF wsh
gm =3 Az =3 AIzE AAF () A =F SHak A5
(km) (h) (g/km) (g/km)

2018-06-14 270 9 27 0.102 -
2018-06-19 480 16 33 0.069 -
2018-06-21 180 6 33 0.183 0.471
2018-06-26 180 6 21 0.117 0.379

o 0.150 0.425
2018-06-28 180 6 11 0.061 -
2018-07-02 180 6 14 0.078 -
2018-07-04 270 9 6 0.022 -
2018-07-06 180 6 9 0.050 -
2018-07-10 270 9 6 0.022 -
2018-07-11 180 6 14 0.078 -

SHA| 2,370 79 174

UGt 237 8 17.4

+ 1F B4 27 AR3A #% L BY vAEA FE 400 pg/m’ ZACE B4 HY WA€NA ¥
£ dolest 9 64 14A7E 19974 deoleis gtz A8 B 357t J9d 69 279%E 79
297HA) HlolEE BAeA A9,
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) Ato]z—-¢ 714 JAZA 4 AFELEH AE
HRZA ] FA S S7H717] A8 F9 79 & 71E 40cmelA 60cm=E 1.58 F7HA
AX FYHEAS 0.16 m?elA 0.24 m®%E 1.5 Z7HA7]3, E¢3o] oF 10% WS A=A
2ag wAs Ao =-¢ RdS el w3 AAIDEE F83 1) AR 9] A
$ Ao Frtel wE A TR FYHFFO A EE, ARAAHE AFow wA
FE AEELEE JNEsto] Ato]=—¢] A7)A HZA o FHEGiTh Aol =-4 d714 A
A4 4 AFEDE ] 2AEA HAES FFEAEE 154 A& Z9F o g 201
99 54¢ 8UFE 59 30U7HA 22U FHEAT AFEIETE A &E Alo]=-4 JFIEA
= A dAbe] F3ste] A@sr] AsiAE MR ekl wep Mg oAl AH st
of atAIRE, JAFAIY, M2 AR T2 RS HA7|kd o] $k537] ofeflenz, 7
AT Fe Qe HY 14 gAdM e Aoz gqAsii. ZRE 9 B ANGAE
AA B 48417 A% LFEAAA AsELAH7E FUIH R Ao w wAEHAA Fa=A Al
okl
AE A3 AEsEdE Y] AHARE SEiA dEHAA wAT Ao o]FolA L es
glstoint. st AEEdEl= FE A F dolrt 18 m oldolal, & 6417 A, 1Y
13] s FE wAlshs 2704 309 St A% AMEE 4 Utk wEkA] ARAAHEE A5 E
e Yoz ARETTd, A7)4 JAZA Y A= 1€E0] 7heds gl

il

2

El115395%a%) 85%E & 9372 H (50%& %)
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Al | W e
1A\ it/
TR, 11 Al Wi
f il AL
Y i I

\ind
IL".‘ \

A Eh(pa)

<EHE 9 Ash WH-647 vk wA>

uh) AT FA 53 22 A2 HU)
59 solBng = FAAA = MNAEE kil et s En R ZRE NRAnE 5ol @
gtom ol= AAAY 7] YA H%ﬂ % F 5540 2019 49€ 259%FE 59 204 7=
2547 Axt Hrks JAgEelth deav 44 IR 8-S v A HdAkE st & g1

47
A o] A7IAAA v E2 Beete] JAE WA FAE S5 2704 ek, 82
55 km F s3I}
ARG Al FEA e B Apol= AV 37 g, VIR MAE 10 g,

& £ 7 g WlE UAE 56 g2 F 110 g9 dA7F A AT, A v A7) {31 AS
welshal Fapehs g el A AT AA FA A oF 18 g g Gofel HXE 14 g& F
el & AR 142 gol Uk o] g3t v AAHA ANFS BF U gk 2ol (29 9 & A

AERE AA7F ARNFAE w7 Aok 155kt 2 okshd, 2397 258417 82
55 km 33 (4B F 11A%F 358 km F3) 5 FUEF 0.16 m?Q 59 stolBgd= HAAARX
1o 93 ARAFL 142 golAd).

A3 NG FA Qg ol EY A FEE S RN FE 20 4
olont, PlAmA ANFY AFA Y5HE A8 ABA A HVAC #9A= 4H9
OPCE £33 vl AmA 5= (92-275 pe/m) & A¥ G4 BY 29 FAstta gFaea,

Hy vAiA] 55271 400 pg/m oA 194 zuu Y stolugE G E HA st
(F &994 0.16%x2=0.32 m?») & 2597F 160217+ 5000 km F3A] HA S oF 142 x (40
0/200) % (0.32/0.16) = 568 go 2 FHH}

HiZ 9] AWM S-S 4000 km F37FA] 2F 0.026 g/kmo]th7F 1 o] FFE ¢k 0.005 g/km=E
solxlEd), ol WER FXEE oF 7 pm ol A7 A HY X7 vl Eed oa A7t
Q7] WEo T FH L)

HiE wAgol] JAE JAe] FAEES S A, AT AA F 25 pm o8t YA
A=t F 25 pm olst YAF vl (10%) K} oF 44)

H &0 38% % 71E 53 A Eel AH=

=gorng 58 solHg|= HHAA ] mAwUA Aztel] 7|E B AR ¥ anpHo|eta
daEt A7 A AFHE QA AFAHS i FA BES SAEA EeIAT, T
SAY 9 AlEdold Ao wEW 22 ¢zt st YR aEe] AF wEEo A7z
A mormF AZART ) AHE AR A mESehE 25 gm olsF A} vl Eol ¥ Tt
& Aox FHHA
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LA (fm)

gAY whE AAEA A AL s>

o

=3 =3 A A E{%ﬂ TE | 7IEZEA g4
s A= AlZE () (o/km) FHR AT
(km) (h) & S (1 g/m?) (g/km)
2019-04—26 | 407 14 20 0.049
2019-04—-27 | 339 11 21 0.062
2019-04—-29 | 816 27
2019-05-01 | 385 3 2 0.021
2019-05-04 | 1,566 52 31 0.020 275 0.058
2019-05-08 | 589 14 13 0.022 92 0.191
2019-05-09 | 339 11
2019-05—-10 | 453 15 34 0.075 180 0.334
2019-05-12 | 854 28
2019-05—-13 95 3 18 0.189
2019-05—14 | 362 12 3 0.008
2019-05—-15 | 453 15 19 0.042 265 0.126
2019-05—-16 | 362 12 10 0.028
2019-05-17 | 311 10
2019-05-18 | 508 17
2019-05-19 | 181 6
2019-05-20 | 235 8
7 A -29
HA 8,255 258 142
&l o 358 11 7 0.056 203 0.226

« HARA ALK AREA B7E A ABA AR HVAC $YF=) 4AY OPCE Z3% wAwA
FEE HY FE2 IFY
s 17) WAl 270 WA F2 L B v AUA FEU00 pg/m’) 2AOR B4
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AFAXH FFEFHA MR A

h MZEA 71 EANE D 7| EALA
7hH ARZZA 712 A H ZEH
D AARZRA 718 Ak

AR AR 1A A A E>

SIZE 2 A IR

760+1880*1768 ok 200 Kg 3780 W

I il

TSR, e

=]

(e) AxH=E olF
<ARAA L A A
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(Wb AFZA AesB7F 48 2 A7
7 HAE §iar A3 A3
A AFe] A71-HR719] sl FEEHEA AAAH S & sl Ay Ao AW a
AU ARE vtk Al A3el AR A= Arizona dustel™, A7) FEAEA 2
ANARANES Adardct. Ald Ald A3, 3029 AAsSS A, a5 A7 A7}
717 S Aol #AHG AXFE FH A7 §FAl AR A ok 9lSleh 6025 M7
S ARlE dAE giRE g Edh

5
=
4
s

(@ A4 A (b) 30% AA
<A A A7

P 14 A 9 A3 A
AA A Q7L A AR A RS QA ALy
el AHEE 28 4712719 AGE ABSHTh APAE 18, AEAZES
4 A Aot A YAZE 29E AP Eo] 98% o1 F O EHonE, 4
e FRE BT F YS WAIFAUL B, BEAE Euets AR, ARALE RO
Bz 0% Mo} 23 APRA AAFS ARSI

REEA 534 12 4A B

AR A A A 5 FA A &as
HARAFE AR F 14.15 g 0.40 g 97%
AR -3 751 g 0g 100%
3} A 5 2.66 g 0.3 g 89%
A 2432 g 0.43 g 98%

) 23 AaHd A A AF AR AR AEZAD)

1 A5t 94 A9 AY e BhS IR 3, 13 ARG APFAE Ak AHx
shpel RAE 29T QW AHE BEE FHE 2908 FUOE o)F RAsH 149 £
st A 27)e] &tz &3 AF Sraedch ARz LEE A5AA A4 A B
FEAAY ARz YRES AUY T 5 Ax AR Y el 74 Sk
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224 AZA A A AR S A, FFas A 23 A} G
719] A& Algsksit aL
Zskeitt.

oA AbgE 1ek A7)
A71H EAZ 7HeA 714

ro
&
PN
~
ojr
o
e
X
ol
32
[o
+
>
oo
ofl
e
2
rlr

23} AsPd QA A AR, AehA UAol £ RO Ad HAEYA B AA &
gol oA 2keh A% F A7 A%l 100% 2 Aol FAZL A9l AEARE AP
AR EEO] 90% o4O EhbA A3 BEE WS

\I

AA A JZX FA AX 5 JAX FA MNdas
AEAIH A 24 g 2 g 92%
A=A 2E B 24 g lg 96%
AEAIE C 20 g 0g 99%

<HAEA- E1 A > <KEAZH A4 3>

2h) 3& Astd 4R A Ad @k AR AZZAD
174 A8 AFAA EARE neatd, 22 AP AFEAE AL
AAX = 2 L9 AF 255 27 60°C, 80°C 2 53t :
ol FNA =F T HAT. 23k WY AFZA A AE AEHE
23} @A Wokelq ALgd 29 A7 AEe AREAT

itk 24 A A
1tk A Bgo] AEow
2l

23
= feA, MEas Al 534

FF 20&7& SH=Z ARsAoH, 3 A AR el A Foll A% &gl 93%%
RS 2adAste] Yeidonz YAERE el AT 202 (259 g
7hH g9 Zj_}_/\]ﬂ- 303 Fell HRgA o] Wol E717F T3] ebA o] d A E o v 7P = At
=] #zol eleliin. 3022 80°C AL AZE F FJAGA N A F 29k glo] Aol

AY A AR F A4 A A8 & AYEE

AR FA (g) 0 4 3 93%
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HAAFY wARA PR AL
Oh BY PARAY AN FYFE st}
AN AY AARA ZF D AREN

QA AY ARA RESY 53E5

‘:’\]7"&‘: A g v AHA(PM10)E S35 3H7] Hste] AAEg2ed) s 7[Ho = AEF
W (25 4d) 0 & el abeFel] tiste] AxF S A ARl $4x]§5_} ZAREe] FAksbdn] 4
5 AAsta, HY 12:005H 16:007k4] 4A1F A% SH8S v S A A=A 9171 PM10
FtsEe 39ue/m Z, Ao AU wAWA] sE7F Q7R Ao g 26 ol A S
A=A Au) g JAprp B, AR v AA A 8] s SPHES 7HA I deS g
Akt TAIE T A v AHA] (PM10) 58 ¥ = A 43 (lognormal distribution) <
Btk 7lstEwate VI oE H 400ﬂg/ o] Ui & $57F mgAd AA 508 F
stal Qe Aow Yetygton, #x54E AU Bl EGAI ] B s dshAl YERRT

25

Subway — A1

PM,/PM,, mean

oo
Data ordered by measured time
<CEAEE A vAHA] 55 AED
50 40 — ;
| \ -
Subway PMA0 rush | Subway PM10 non-rush
3 [
40 4 " Geomean=1320ugm’ | Geamean=114.3 ughn®
30 4 . :
|
|
- 304 ot : . = : e
£ ®  Datastep 25ugin’ (N=280) £ & Data step 2hughn (N=131)
2 —— Lognormal fiting (R™=0.882) %*_ 20 ! —— Lognomnal fiting (R=0,798)
(3] @ | ¥ - =
E 4 i B , & f=a"exp(-0.5 (X O VB 2)x
“ * Ay | 2=2430 8. b=0.7372
.
|
104 I
10 4 :
|
|
|
|
1] B T e e I B ER T S i} = T & i 1
0 100 200 300 400 500 0 100 200 300 400 500
P10 Concentration (ugrm"} P10 Concentration (ug/m’)
(a) =34l (b) H]=%FA
CEFAS MERA AA AU PMIO RE 54>
EAEE Y T AlZrel frs Qg E WA, S5Tto] B QALE &8sk AR
CFEo -2, £ %“Jﬂ—?%), BAARIA-2e2h) & A 3 & wAHAE ZAFSH
7, 37 S et BEAIEE AU (PM10) Hr gk 68 m/m'olH, £7] & 41
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m/m' Ak, ERA M YA FgAS e TAEE YA vAEAE S A9,
QA (64 m/m') < BFA(67 m/m) < AFEA(73 m/m') £C.2 5L L= Holy 9o} Ind
oor/OutdoorE 243t AF4(1.75) < AAA(2.46) < 234 (3.69) w2 YEMRTH &
AZH07:27-09:58) el QI A L4k WEFoe R st n|AHUA (PM10) % W=
20.4=151.7 pg/mol™, T3t Hgh(151.7 pg/m) o] YERT. 529 7154
T B A1 s mAHA FE7F "] w3 Qlo] W s UeRy i glor, 1
AAR 7} A el $24-37] 772 g do] At oz vebded wel AAIZE v
AAAEEe Ax O g9 a4 AddA7) Qe oz dudnh

W) AskE AL F8)7] 37|72 24

AT 3% Avle 7|28 0% P AAfe] AAPEE o] FojA o glon, A AAE
Alojet AL AxPE R Alolste HAS Hskal vk ¥t ow AEAFE F2GA = WA
o] A9 Ao wpet HAH (ceiling—mounted type), A7 X8 (floor—mounted type), 3
& (under floor—mounted) &2 FA FZ9tt AP F e A5 g (oojzd) o] /Myt A
AR el wep FA4H] (distributed type), REHF2A, AFAo® F-E F vt =AIAE 213
- 2t o] WA 7E A5l AR o A e AAE 249 dojHEES o] &3 A4
of #53Al 375 Erishe WS FHela 9low, A FAR HuadR 3375 FYst
o] AygFstet, AMA Ao 93 wi7] T (exhaust outlet) ] &2 WA F49 97| E =+
A wi7lsks Ao®, Bt dPo R AT 2N AAHUATHEHMER 254 A%
2k 71). A 2o BA S Wi e qlom Ao &R 9 ke 54 (H
el wpet AlojEdo] et A=A 3728 AR AAs 3718 Fushe 37184
o AUE AAst 252 A8 i WA, 22217 5o FEA, e Wi, 3
3715 RUle HE so2 745U

Qutdoor Air Inlet
Exhaust Qutlet Air Conditioner Exhaust Outlet

[ T .

B 00T oo oo C o El

|
0F' OF XL40R . T

eturn Air Outlet

CEAAE A AwAd Fx B7] P>

e INE———. -_.=.—'=‘T

s
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<HVAC WH+x

) BHE mAERe] AARAAE A=
© AL A BN5Fe) APTEREY A
AsA AFe B okl AR TNNE RAYT F
e 71T AAH ek A FF L Ay

1=

AL
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ATHA: ZAA o] & wi7], AAEY], HVAC 571 &8 F7], MEH7], #9 24 5% 5.
AAg7] Ao w7 AR A EXd Ak 5 A 7SR Wkl w2t Auerle] &
BETE el 7FEA Ao R FEA Ao R F7] 9] o] Fo] WA webA, AAd g
7] A o] w71 AR 1A ol whet 7S Al a9 F3 7 7F ikl f0E Thedel (=
ANAE 3714 AT 194 A7A3% Fx). $FTHE AT AARI 79 Bele $F
7HeAl AAWR-ET7IE AR WEE 5 AN, FFe] TheE A ¢k A, 2359 F
T717F AAR F98 TheAdol (78§ dRAR 48). HVAV 57178 &3
bA B EE okl 1 gk ARl AAH] 9l HVAC #F3ole 917 %=9]
IRt J57197E 1A 91w, YlE Sol FUEA s AW A H o) k. mheEbA, 9%
o & Fo® F]lEe] w7 AEHAdEE Sel HVACOZ Fldth Apxle]
AZHY B2 dAEHAFTES JWAs] flete] FAZLHTE FUb o R dAHo &
BEolt(A g A% A8).

=

)
rlr

of rlr of o B {o &
=
ST

i
of
20 E 4o

flo

)
kI

1l 8lz

AsE A AA o] Q= A B>

@ A% 7YEd] FE §9

HASA Aol 0wt 524 @) die] U8 B3t A0 QA (IA) Y B
Bl HY F7k fAHEA BAE 37 598 F ArhEAYn F9E 3.75mm A2 4A4).

@ EUT MEA #+4

At AL A A SAL st s A S U] NG EHM EE 202 ), ofd
FE, BlE, AR 3717 dARE EdEEA iAo r e 9d HE 3UF vAEATE 5
Fab kg Aol f91E g vk 71 A el A, AdY ot e A FEWEE VEo
A3 A3 Ak S0 NS S o7 ALY of 35%F @A S Jiva
ABFSATE BT, A Z A Y PSD7RE e = <lal EfdelM 2T 7.5~10um 72 vl

oN oY
i 0% oly

Mo
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2l Az HaddaAst f4€ 714 -
AAF G nHHAE AR A 7R HEET] FY

1092903) o] lom, A= FdxtdS flete] 2 HAle] AR Haste] 9T A5
HEyf njAdwz] acte] a4 o= oy,

ARA7E 3oz 5A3] F9¥ = Ao® ek 5. webA, 2 A 298 Y
°] 3

@ HVACA 2" F717F A2 F5dl4 - AAZA 4
HVACAIA® O] 7hsd o, 5717 19 faS5AS A SXol wat B4 8300 w7175
2l AR F99= A9F79 F#FS 5m*/min (CMM) F5olv, 2t3- A x5 (Case A), 3
Okm/h 8 (Case B), 70km/h 3 (Case C) & %3l 3Rt} F534] L2132 Sol
id WorkAF2] Flow Simulation ©]t}.

.-
280N
E338

“HERES

wacey |

A AEgiziol el £ |

AEgi2le wel B2 | o oRsEE

Local Minimum maximum Average Air in
Parameter Area(m”2)
Velocity(m/s) 191 421 3.07 0.0332

(a) Case A: A=zl 25

e reer v ee

-
T ee

4= 3 ue g3 |Gy Asuel ue 2z |

Local Minimum maximum Average Air in
Parameter Area(m”2)
Velocity(m/s) 0.65 4.62 3.46 0.0332
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AEREIR W 22

sczetg e gz ST ez

Local Minimum maximum Average Air in
Parameter Area(m”2)
Velocity(m/s) 1.06 5.65 4.10 0.0332
<Aekd A AL (9] 30 km/h, oFd 70 km/h) ol whE HVACH7]T 129 fFEEE 54>

() wARA] AL AR LA
7h wARA ARG AR AL
® HVACAI AR §717 Ad7<
AAE71E & BHE717F HVACAAH #7178 S8 FdE 1 v fdd= 2715 |

Aok oledE AAsH] st Al AZEH7E AEH 1 vk 2 ATl FYEs W
A9 A7 wbdE s vsto], AWAGEE F3eks WAE ARA7I LA Sl ol & S
3 WA 9 WA sk g 7bsks Ve (d=ol A Bl iApek) 3 A dE el vd =
4 AxSkE 7t e R wx gL Ao whiy S dovl= VlEelth

Evaporator

Inlet Damper

_— Electrical Mesh Filter

Pawer Supply Carbon wire
Insulator frame Electrade
% e Vs gl ° ) ) M
0.0® 2% o5k e%ee- % -
.. .. Ch g AT 4 ... Tunnel Air In \. .o @ HVAC housing
oY B8 g2 e
0090 30 5,000 5,00 0%® il
M |
I } i I |
FM10 Corona Discharging ~ Unipolar Charged PM10 Electrical Repulsion Exhausted PMI0
Sl chargng =

<EHERAf vlA|x] AR aerE >
W) AMEEAE &4
HVAC A28l 3719 34 9 vl =] F38 2] geta HVAC AlAge] 9
of, Z&7Fse 72 HEFF nAHA bR o sdaA s 2Tt 2
Hi 9171%(5m3/min) &2 Ql&l], Y A2 F452 A 5.66m/s7HA =2
&% 70km 320 -FA A A, ol £ uAAA ] SFHEES 90%7HA] ST
< A7) A 5D (electrical mesh filter) &) FHEES F83t A7)4 v ok 80% F
o7 odFEv, webA, SFHAEaE(90%) I AFaE(80%) 2 A vAlHA gz oF 7
2% FxoZ A 7hsskith
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e

I .
HVAC Unit

Electrical Mesh Filter

| Subway Cabin

I Air flow

<HVAC 5717l AAH = Hay-aA fFdxd &2 g 25>

(th "ARA AARFSY AR AADA
7 "AMEA AN FYREFR] AE FALLE A L AR
O 2E53Hd7]

o2 AS flst b Al WA= A, FEjoll whel F e dgto] Aottt AYS F3te] Car
bon Fiber?] Brush & &]e] W3 =o] *JEHZ* O mLro 9 kyolateA] o] o] wAIsy] A ZFahelth,
e Agks G oEMN, IHSH AFEA RSk LES EY T Sh ol & Fote] A UlE-

I

B LR I |
o] HAL0] QFo] =EEE AL WA £ Qlvh TS Brush Fejolw, A wfite] AL
o]&53} Carbon Fiber7} 9eke ez Qlu}
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@ A7 HHAZH
971 =dEl= HVAC A0 97124 Fio] Bepls Pof Setol= WA or x3uo] 9l

o, BAste] AAe ola)A HE Ao s BTAE wel dARe A AAL sfuA sk 2
Heol| A Q7bstr] flato] A9 gHuldo] Hy Alo|Ae] F-2po] HEE YES EER A4
st #eh 1E0) f% YR Efel T AWNgon oM, B HE e AR A
AHow 9 5+ Y sharh
= o B[ WP
e 5500VD o2
R CH1:DC 0~5000v___ ] CH2:DC0~500V
: . R CHT-00 0~50mA [Cr2:0C0~100mA
2 122 9
! HHY e 0.005%+3mVol 3t o
® 1 [ YAt RippleM 2t 3mV r.m.s 0t
aTepeTsTesEe T >% T % EERREE 0.05%+10m VOl SH 921 B B2 &= £ 61 SOT 0l 3101)
5 2 Ssiesstststady! 2 o ne | AUEERA0 V.
e S 35 ER ookl | === | ains siners)
St PERS AC 220VOLT £10V 507601z 10 (8
: o EEECEE 300VA EEEE!
: o3e%s
S & %&%& XA ] DC 5000 Volt [ oC 500 Vot Digi—tral
(F.8 2.58) DC 50.00 mA [ Dcio00ma ] Digital
<K7vAdy AAEHE> <A o >

v
l:lm

A

-

AT ZAE 1L DA kg st Aoty SMP ddel vde Jdst 44
7] (Automatic VC Limiter) 2 22} 531€ OP AMPE 7HA™ 1174 =9} Smoothdt 4
to] wrEofx] et W AHF I8 AFHddo=zs AFS & 4 glor H&E7) 7|9 A A
of tjst B 7} Hojoitt. Ak Aste] wpet 2d37] fJsA 7pHE 5 QA Al &skglt OVP
715 (2% Aol Over7k=E" OVP Lamp (Yellow) 7} AX A &8 ete] A5 S F Down
Hr} oy Power S/WE Off$ts 2—3 Sec $°l thA] Ondtth), ECP 75 (AF 2 A7} Ove
r ¥ C/C Lamp(Red) 7} A, F% A 2td7]5 (8 5571 90% ©17FY w output of

o}

FANE Fgto] FERET B v ANA AGEEI AL e, FYUA A &
P} WA fUL ARBE e I FEE FYL stokn Ao viAEA A Y Fus

al

HiE 29 o] HVAC Al 2~K) AW o} b
7o Gabell ol F4= ™, Gabd ole AFRFoI AAEH, HVAC AlZAtvie} Aol shA]
gk 9719 o] ow MAHE Ao® AH ST

- 175 —



A
P e g
EEEEEE ]

= 18
MR N
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O ofojs 22|14y v 60,000’
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Fan ApeFel whel 9 E =

m/sol™, o]e] wat 32.22km/h 74 BAL 8 = glor® AExe] & ri= 30kmE 7 3
pou, weh, YE JF2Y fEEe= 3719 AAxAL gl = ==

= 74 stk A W) #§9 BARs AA ds Ak dAzdel whet

A4e SRS

2
B

A4 A3, HVAC del Ao $52 24817 S8 G50, SEE, 2Egeel B 52
wAsIgon, 7bzbe] ool TRl F1& HVAC A= wa 270917, Fat 49 Bsle] £719)

o]
PM1, PM2.5, PM10S 77} 1007014 &A= A0 2 st dl4S 3kt 2H2he] gel &
Fe Aitolgt 7hgstalth. el tist #1842 v 22 A dyste] F3ysisitt.
A HA] A zE 9 xR AA] A HVAC U5 FEists 249617 98 A7 FdsEs 74
A A (Pressure B) 9 9 & HHE st A4 (Pressure A) 2 &8 Aol & 43513t

<)
o WA $E W FALE A A8 axelA wi A% wo] §UA EnEE ol
Z_|

<HVAC 1/2 F4E3 AAF A9 #7149 Fan AF>

Lla=] 20 HP

T 200 CMM

o} 200 mmAQ

I AEE 2030 rpm
Tl Ui $F AP vwdA S 98] HVAC 1/2 4R AY AAE g o=z #
IS AU S5, SEWEH, 2EHEH]], FEHE F5, dEHE FUF 52 4 dde
2 AAQsta, Ao ST dA A E AP 2 o] 30km/h & FHASE T}
s . HVAC Q7|9 E°] o3 T2 dutAql A7 7|59 8 CMMCO 2 Agsle] a4 4

2

=5 2
ot o] = e FEF el EHQ) Folet ol 7= Cased WEMIUTH &
#0]& 50 mmAF-E] Al&Ske] 100 mm7bA] A A3 4= glom, EfolE 7%= 90° ¢} 13
° 2 A3t F 137FA] case® S I TE 2t case®d 34 A}, stol =Ml AX] A
56.3~74%° Ada&s JeERUA o Case 9°4 74%= 7M¢ ¥& Adas&S JeRysith
2FHE 59~179.8 PaE UERS S Case 3914 59 PaZ 7} & x1¢hS veRSith o
a3 Z; case® AYH 2&S IHEZE GERYSILH

ot 1= wAHA] AZF 9 WA BES AAES W fesld Aol ofy ¥ 2
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of AAstlth. frEddE 5, F#5UH, JEHF #)4 (PML, PM2.5, PM10)
o R} AIAEES] 42 7HE =2 &8
120 PaXt} GHA X == S Rl w7178 oH %’JH HWAE 3L J—Z—ﬁl e & 3
oA koA %?J% AN 7= WHE 5435 2719 5501 = dete], WA #4d G
nertia) o 93] 71FE 22 welrbx] EHA s o] A48 4 9ok 0131‘5{ o 7=
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| Sk FHAset = *4741 stttk 9 29 HAFYAE TrolEMlE A X|ste] 97 |
T3 AdS Agss AEEE el Qlth ZholEMglef] o)dle] 9]7]7F HVAC
< B FEWEA 71 FEEe Wt FdE T, olw iA= VFE £oEA XSk
of F-e9ls] LA =AY nte o w2 sHAetAl k. oledt avh= TholEMIQIY A (3%
ool wet AA S o HZAO slo]EMQlS WA fYattEo] oA, At S
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Trel=HQl Fol9k BeolE Z4md Ei>

\Qé\& Immml
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0 : ; el . AN
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- 178 —



W) 3D AEE A
P AR AR} A A= =], A7 v, A o)
TATA HVACS H& 9 mAA 9 A= et F ol & Add 5 sl FANS
Zlo] HAolth, 917]5= HVAC AW 85 S 2719 4w~
Ioh. ofell vlAaA = iy 45 w5 F SVIHES Fel A3
HEE skl 2 WA o= AS 5 s A3 gl A
Stk A7l ok Wit & Fel dAke] fele Apdel
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(OPS) & AAJsto] sAlel 548 4 == FASAH + te OPSHH] &= Abdel 5 A 7Fsst
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as
T 7ho]l =l A A A B x5 &
(E1) (E2) (E)

0.3 m 1.0% 51.0% 51.4%
0.316 m 2.0% 63.5% 64.3%
0.422 um 5.6% 75.3% 76.7%
0.562 m 13.9% 79.5% 82.3%
0.75 m 38.9% 84.1% 90.3%

1 um 51.3% 84.7% 92.6%
1.334 ym 55.0% 85.1% 93.3%
1.778 um 58.8% 85.5% 94.0%
2.371 um 60.1% 85.5% 94.2%
3.162 um 60.2% 86.2% 94.5%
4.217 um 61.6% 86.2% 94.7%
5.623 im 61.2% 87.5% 95.2%
7.499 ym 59.3% 89.2% 95.6%
10 m 65.2% 89.1% 96.2%
Hdas 42.44 80.89 86.81

A g% vAEA AdaEs F

RTINS

7] Slske], el

s 7hebr] At Ak 7
WIS Aol AL S S AP Bt 42.44%9) vARA A

Axes el gtk AeAsgo] 455 Fit 80.89% 2 v WA AALEC] Srheke
)y

th Q4e 278 E BRetel R, 10
Age wolFeltt.

m °]Ae] mlA A= ok 96.2% % M & Al
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60%
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Block Efficiency (%)

20%
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0.1

HESER OE 28AAe A v

A= AFole AR
s

1.0
d, (um)

10.0

o] 15%°l LFHAR, Fol2& TAAA A=

[
= =
& AL FHd 73.9%9 AAEES R
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AEAe AN FY Fag
A

s dsate] F-a3 JHz Ads @ 5 fle £21d017] wWEel
& Bkt RS S gl BARAE S vAEA G (k) 5E
B7MAE A= A7 Sl EAF, HAE WA {905, vAEA T =771 (OPS, TSI

H GmbHAF?] ©o] =74 7] (Ionometer, IM806) & o] &3}o] &<Qlx it}
2ke] st gt FReL B sk S48 AHA7) 7] flEte] MRS AW E
otk e AES FdEolA ol Fog o, wiAd-ss AA dAa7]aA F
< A vk $3F71E w3l E9F U P37 AR AE T
ZEA 7] A, ANFYAE FY3h 129492 A3E = OPS$ Aerosol
< AAste] dloly Akt

c

dlo

o

rlo i
<

2 C

R —
Corona

Air Pump needle

High voltage OPs ' :
Power supply (Optical Aerosol Ionometer
(30kV, 3mA) Particle Sizer)  Electrometer

—— Grounding

<dFFAas FE A TAE >

FEYRAE o HAHE ol s1= ofdll 28 2k AJ¥ A= Arizona Dusto]H,
Z MAFEE ¢F 1,500 7H/em®E vreEbTh
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2.5E+06 J‘J’i
2.0E+06

1.5E406

1.0E+06

Negative ion conc. {ionsfcm?)

5.0E+05

0.0E+D0

< wole WAEE (SANA e w58 HolE) >

st A AF 54 A3, A YA Sol= g kg =l o Diffusion Charging@ =
A E 9 xF+= Aerosol ElectrometerS E3al A&7} H

A8 AR obd A (Dol wet PR MFEn

HU _jl}p
)
rt
i, -
¥
0
v

N=1I/(Qxe) 24 (D)

o 71ofl Al N2 JAF2] M55 (#/cm3), 1= Aerosol Electrometerol A =43 477k (amp),
olr] Q¥ F%F(cm3/s), ex T ZH(=1.6x10"1C) 0|t} A& YA} AA 7} 7HA &= st o=

U SARALE AL fofol, FAT APAAA Fol& BYBALE 5714 2
QAo AFFe Sgeteon], QAo Aol zerod & HAsHeAh uhebd, Aol & A
Fe Folgol AE AFw WS RO FHa H%M

4= st as 54 43, 54 71719 AX Aol wet 7 oA o E HEdE AldARE A
OF Aerosol Electrometer® W#] 3t AF7FHS 5483l Optical Particle Sizer® A
ANTEsEs SHts WAoo, OAE AAMTsEE AASYst S A7=S S5
= Aotk A9 A B At olF o ® & (n=2) o 01‘:}51 7 A& AFolE 76.3%
o ﬂ%ﬂf&o—% veb o Qloh ¥hA, OAS] Aol Fstdagoe] 110.3%9 stdasS et
I Qloh ARl Ao &4 Fol &4 T8 18 Ae, & ‘?ﬂ‘?oﬂ*ﬂ Mg AR
o} OAWA ] Ftgahs e Aox Ayt mebA], & Aol A M %Eoﬂ et =5k
BEZ 9F 93.3%7H4 YEde A= & 5 9l
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Pgroti}e Aerosol Chayge Charging
Cone. Current Particle , Eff. (%)
(#/cm®) (pA) Conc. (#/cm”) (n=2)
AO1 2.31E+03 —-0.043 3.23E+03 69.9
AO2 1.50E+03 —-0.03 2.25E+03 74.9
AQO AO3 1.49E+03 —-0.025 1.88E+03 62.9
AO4 1.19E+03 —0.031 2.33E+03 97.6
AO Avg. 1.62E+03 —0.032 2.42E+03 76.3
0OA1l 1.46E+03 —-0.032 2.40E+03 82.3
OA OA2 1.29E+03 —-0.05 3.75E+03 144.9
OA3 1.48E+03 —-0.041 3.08E+03 103.6
OA Avg. 1.41E+03 —-0.041 3.08E+03 110.3
Total Avg. 1.52E+03 —-0.039 2.75E+03 93.3

hH ¢8<E4 (100 Pa o]k, T34E)

nAHA AGEE A A e AeE 55l ANAFS X e A FHS FAEA
oh AR A GRS ARG BRI AR s b2 e AdiehS vlwste] Apehs S et
Atk wlFdE Aol FHAAME AAE o, 102 HF0 2 SHHE dEHgS 715t

Al b= mAE A AR s A 8 e EAte] FEE gl
U717 7beE o] S8 A3E ot 1ol YeERSITh ofel 1z o] dolE= 2019 W
o FdF o w s Ji‘:?ﬂ =74 dlolElolth. H 4 0 hPacllA] Hd 2.1 hPag]
O‘E‘:‘*ﬁo gt o, 3713t 5 3 ?.}—8— 827 hPAS & Jo}oﬂt} o] #ilt 82.7 Pa
2, A74AL HFE F3EAQ 100 PaED‘r s
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<A F- AA 3t g 9A>

AEAGe 97159 BEs} o= A2 B3k o] A AAslof sknl, 91719 f<le] HV
ACS} A x| HFOR o|FoAa YOouE -9 shrke] BAsHE Zo] A strhaL
Andgn AFe © Fele Bebe Agste] Ao A wA] $i= gAow s

Apgieh, Au7 Aol ol HWA el Hi g ow Aol WEel pglel Bt

71E HExEo) 91712 9]HE = Stainless steel A E TA ottt A7 S Ql7tstA Ao &
27 Ho] AAAHEE sof st} HE 9 HFEE wEhA] A AR = e 712 EH 9
FN5E AR a1, FAHEVF fold Ao AdHAY AV E AVt & BEE £4

stel Aol EuluES Adets] Folahil sheich

AAFFAAE A7) 918 7)E HVAC A9 -2 salst A3}, o Zef sht 193}
wo Bre BAG 5 Ytk AV HUHE FE RREOE 9% 9%S HanT 5
972 etk WA 7120 Mule] &4 A 9] falN 2xP e B ol gl
A A ek MEe] A EE 23 F AAA0 R} 2 vhaEgle) neAg FEoA
B Jher AeelA AR F1ke] Yom, Axde] Bede] oJste] Hepo] W 4w P
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I 320
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R 2 s 330
28 7
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et : : 1 L.
<A77V HEE Az AAE> <EgA AL E=E>

@ AwAA ) A Arbg
2t22] Control Panelell 1= 220 V A& o] &3sto] AAJ7W7} 7hssbet. o, 2 i-o A
HVACH7HA] Aol &S s ok et Tado] vk HAwmapak Aol 91218 HVAC Wi+
of Power Panele] ¢1oH, st 139 7\:HO] QFe] wEH 220 V, A Aol AR
S Eetel DY) o A 4 UAF Aste] HETAZE A g, LAA Wl
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Power supply 2| X]

220V Z2cix} :3/ oe "
[ Control Panel ][ Power Panel ]

<HVAC 2% JU& % Y9 Power Panel>
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Brief Specification of Dust Collection Vehicle ( A = 2 224AM)
Itern Specification s =2 T =
3-Car Train 32F 1HM (MEEFM)
Train Formation Train-2: MC1-TE-MC2 FFEFEH M IR SEAL-FMIP | EE - A2
Train-1: MC1-TF-MC2 EEA2: St de e} S
Train Weight Tra:ml: 87.1ton ke Exe EIEAHL: 84.5ton
Train2: 84.5ton EIZ A2 87 1ton
Length= 29,100mm 10} = 29,100mm (HEHH 2]
Dimension Width= 2800mm = = = 2800mm
Height= 3,850mm =0 =4,100mm
Running Speed Maxk. @okm/h =y B ey *0 60km/sh, 2rdbst

both direction

Operation Speed

3~10km/h, both direction

=
I
i

3~10km/h (2FEHER

Power Source

100% Battery (Lithium)

ofn | oA
A
e

100% SHX| (2| EHA)

Electric Mator

7| 2H

Traction Mominal 268kW FEEIEE H=mAE 2a8kW
Maximum 360kW CHA|ZFE 2 520kW
One charge 15 &3 =
_ i 5 hours / day SApZE B
Operation Time 2= A7t
Cne charge
) 13 57 =
Operation 60~T70km/day 60~70km / &
; =
distance
Wheel diametar 860mm H XA 860mm
Dust suction _ _
MAX 2,000 m¥/min E I F=a= MAX 2,000 m¥*/min

Capacity

Filtering dust size

PM 2.5 99%

PM 2.5 99%

and efficiency (sample test result) =g (2ol AlEdD
Period of
_ SESEEN
emptying dust Over 1 month ) 1743 O] &
: AT
box cleaning
Filter life 10 years oy 49 104
-Train Computer, monitor -
e AHEFEHFH
. -Self re-railing system,
Safety device o _ SrH E=HA s Skt
-Automatic fire detection
a

and fire fighting

Design Life

25 years

A A+
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5 A %%
1 0S Windows Server 2012 (64bit)
2 CPU Intel Xeon CPU E3—-1231 v3 3.40GHz
3 RAM 4.0 GB
4 a7d = 1920 x 1080

(e AW AlF g4 9 AR

% 128 133 2w % 129 35 2w
3 5 A
MPGIO Athena SM—-T580
1 | & (mm) 258mm x 173mm x 10mm 155.3(W)x254.2(1.)x8.2 (H)
2 | F% @ 520 g 525 g
3 | LCD 72 | 10.1 inch IPS 1280+800(16:10) 255.4 mm/
' WUXGA (1920X1200)
4 CPU ARM Cortex—A7 S5E7870XHO (8591, 1.6GHz,
Octa—core@2.0GHz 64Bit)
5 0S J=Fol= 6.0(FA A R) JFrFol= 6.0 A R)
6 RAM LPDDR3 1GB/2GB 2.0 GB
7| AZEHF 16GB/32GB 32 GB
8 Battery 5,000mAh 7,300mAh 449

AXAXE A

[ A it

™ 130 AAHA A (2])

0 AL

" 131 SAAAAGA (W)

g = A F
1 2] # (mm) 485mm (W) %220mm (L) *66 mm (H)
2 2H] g 830 W
3 A A (FA: 1.20)
st LTE Release 9, LTE FDD Category 4
J [e)
4| T LTE #hH 1 port Ethernet Switch
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g = A F
AL HE B 10/100 Mbps RJ—45 5 Port
Y 2E DC input: 24V/3.8A, DC output: 5V/10A
- 1.2GHz 64—bit quad—core ARM Cortex—A53 CPU
(BCM2837)
HQl HE - 1GB RAM (LPDDR2 SDRAM)
- 10/100 Ethernet
microSD (16GB)
Et=Z el I/F H= | - 24V input / 3.3V output
N LTE <teu} 2 X 2 MIMO Dipole (SMA Type)
QFE| L vz oteu 5 dBi Dipole (RP—SMA Type)

(912 A7 AR AR 34 9 Apo]

T3 133 SRFHEAAEA I% 134 = 217843

&

TRI136 ERrEEY

5
AR BRFA

73 132 13} %] 3 191 135 e}=HE}r

@ WE A ABH SR, vloke], vlobAA Y, Age, YAt 548 AU ¥

B[
=
=
r
(2

19 138 4354 AEAZE B2 A A

g = A 3
1 Size 75 X 105 X 55mm (W XD XH)
2 Battery AA battery 47§
3 Wireless Technology Bluetooth® Smart 4.1 ( CSR1010 chipset )
4 Operating temperature range —ZO:C ~ 60:C
Storage temperature range |—40TC ~ 85T
Temperature & Humidity |Accuracy : —10C<tA<K85TC (Typ £0.3) 0 -8
Sensor 0% RH(Typ £2)
6 RTC[Real Time Clock] Built—in clock correction function
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