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= 9 del |%A 2 xR AT o438
Pig 4 24 3 x| X
g e er (um) @) s (um)
2o B 0.1 (HAA))
= 0.6 (& o)
Fan et al. parntiefﬁzltzmrsgriﬁtor 0.1~10 st e - 0.
: = ao _
(USA, 2001) (PDM-3) 718 B2 0.1
% olH - 0.1
VIESEEDN| - 0.1
Wallace et al. SMPS N
~ L _ -
(USA. 2008) (TSI-3936) 0.002~0.064 7tA HY 0.005~0.010
, cascade impactor oc ma x3)
L%sazlxlg;o?z; I'| (NanoMOUDI 125-R, | 0.01~10 il ' - 0.22~033
’ MSP Corp.) A
2g= - 0.123
ME} - 0.048
Tiwari et al. |Condensation Particle
~ HHAZ 7 -
(India, 2014) Counter 0.011~1.083 | H3= AH0E 0.152
S - 0.062
LPG - 0.052
Rapeseed Oil 0.2
Li et al. Electrical Low _ oHat A Sunflower Oil 0.1~0.2
(China, 2017) | Pressure Impactor 0.03~10 et 7k Soybean Oil 0.03~0.2
Corn Oil 0.1~0.2
Abt et al.
_ ~ JIA o : -~

(USA. 2000) SMPS (TSI-3934) 0.02~0.6 A QF Oven Cooking 0.02~0.06

Cheese grilling 0.041
pork meat grilling 0.043
| Sé\/IPS/APS(TSD, | bacon grilling 0.049

Buonanno et al.|Condensation Particle " A AEH ™
(Australia, 2009)| Counter (CPC 3775 0.01~10 JIA AEH vegetable grilling 0.029
TSI) Olive oil + Chip 0.061
Peanut oil + Chip 0.049
Sunflower oil + Chip 0.049
Lee OPC B JU— Beaf 0.35
(Korea, 2012) (Grimm 1.10) 0.5~20 == HE0) Pork 0.35
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I, 7FARA] 59 Tl A sk miAEA|
£ 343 21}, 25 E giE AlYsh WA i
peak J7o] W 0.1 #mE HISHE’, o) Ab
871719 24 HEHAE 1 pm 0]7] T2 AL
2 =9t Wallace G- 108 53 7k~ HUE
ARl & AR RS B2 & F 5E3T5%
7HA] SMPS 77|22 EA510] peak 70| 0.005~
0.010 xkm (5~10 nm)2 JePgS = skt o]
APe B B F ALl AUA BEEE WA
o] ol AL YeS Slolati UL,

L'Orange 5 Wood Pellet Cook Stove 2 ZHE|
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FRIE WP BIAlE 7 7FERE el
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Tiwari 5-2 Condensation Particle CounterS A}

oo Am A2 peak Y7 AT Ay} %)
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Low Pressure Impactorg ARE-slo] S48 A3} &
ARG AR A 02 m, G A A] 01
~02 pm, 7)2 AR A] 0.03~0.2 pm, 222
718 AR Al 0.1~0.2 pmZ BASFFCHL et al,
2017). Abt 52 Gas Ovend ARE3Slo] @ E Q85
3 o, SMPSZ ARg1o] peak Q7S Ak At
0.02~0.06 £mZ HISAP.

Buonanno 52 SMPS/APS(TSD)?} Condensation
Particle Counter (CPC 3775 TSI) 7]7|& A3}
7t 2EH 22| Al WAESHE WA peak U7
A%t A3} Cheese grilling®l4] 0.041 pm, pork
meat grilling®l| 4] 0.043 zm, bacon grilling®]| 4]
0.049 pm, vegetable grilling®| 4 0.029 gmE e}
Woloky 2512w Olive oil + Chipoﬂ/\i 0.061
ftm, Peanut oil + Chipo|A] 0.049 xm, Sunflower
oil + ChipollA 0.049 pgmZ HFATP.

O]&E-2 OPC (Optical Particle Counter) & E-83}
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off, Wek= mAEAE AR SARE, e
Apo1=Ql 035 pmollA peak =S VFERJICH?.
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3l FE PM-101} PM-2.59] HE| oA &5t
UL 4714 CPME ti7] Fofl 7AYo= HiEs
o] 35 E= W7 o= A HH PM-25 Hr} &
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2003; W.M.Hodan and W.R.Barnard, 2004). ©]2J3t
CPM9]| SO,&} NOx7| tj3#2]Q1 H-LEZ (precursor)
of =, VOCs, EC/OC, NH; 59| 52 E3t
AR} -S550] HWoSIHEddie Terrill et al,, 2006)1 &
A Sk HiETolA HiEEE LHEEE oIy
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A &7 2 4 ek WA FPMES 27] siEAIF ol
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e A W RFo s EARICH
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T} A (filterable PM, FPM) ThE AFE5ILS
354 WA)(condensable PM, CPM)E I1&{3}4] ¢k
okch QHbl7) Zof|A] AP MR oJabd WX

Eﬁiﬁ

H% X

§

o §24 WAS TS QIA) ghoLk, Lol
of WA oluby wAeh $54 WA Fsle] =

He}F 2> glom w3l ZAstolok Fit) HjELo)A]
Hl& 5= WA (total PM, TPM)= 1% 13} Zo] o
T WRe} S HAR A7 gjiolty,

Filterable Condensable
PM

ag 1. HX(FPM) 854 HXI(CPM),
il I(TPM)J-}9| A

0})||

3N N& Air Cleaning Technology

s £4 - oy 2

H&71A 2 FPM &AL 7|20 ggo] 9=
US. EPAQ] Method 201AE vlgro = | AA o
o ke FAAE7IE SWH (ES 013174,
MOE, 2014)2 ©]-8-3}%q pilot scale} field scale®f|A]
cyclone—- ol gslo] nAAAE 55821 (95~110%)
skl sk, CPM 742 US. EPAS] Method
HIO R, FPM S04 AMEShe
Seto] 5715 ¢4sto] FPMYE CPM=

M 2 CPM
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CPM Fler
(£30°C/85" F, Temperature
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b ---

PM-2.5 Swzer
Nozzie
Type S Pitot Tube
Water Bath
(£30°C/ 85°F)
Orifica

SHA T =8 mAIHAlE PM2.59] T3k
e AA[s] migel -S54 mAI|AZE PM2.5
of =] A B2 7 S oA A
E2 AA|RCE g7t F Zlole. o]l L2t
2t e aiel ol 201493} 20159 127
LHY T L Al diste] HAEES S
T o8 TAIRIA S e Fvke AdE
Fon, Amd wEAsE FoRsket .
webA, 2 oA peivet dA| oabdRA|
2] CAPSS &l 1H A2 CPM Hl&
Fe F7IE a2 WA wiEEE agste] A#}
Az 7|E AupgduAS a2 wEFY &
=4 HAE LR wEeTe vt 5, AZelrt
dohd @ HREE RS ofgA Hasford A

bk £ 8| Ay

Wt Az, 13,
20170 S 7| 8 et le]

= Holq AL CAPSS Hlo[E RnT
ahel ool x| el GG A0 ke 2013
9 dolelg shastel Atk TS CPM
uiEAel oie AbAle] Molet. wiag
HEHANIER 015)9)4 LES Sefuterel n)s
of 1oAY CPM WEASE X 33} Pt §)

ZHREo|H, ING, 3, 7] Ci= WA
fle e Bdolls A7 gholar, It Hl

AN
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B4 PANE TRl S5 gl
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H 3. CPM HiEA=

e TPM FPM CPM t 9 H 2
LNG 22 206.67 3.79 202.88 mg/m3 uncontrolled
48 2 65.78 3.38 62.40 mg/L uncontrolled
B-CH =Yg 371.47 143.83 227.64 mg/L uncontrolled
e oA 71.65 6.55 65.10 g/ton controlled
T 4. X|9%¥ TPM , FPM, CPM HiEES (29 : ton/yr, %)
R | 72 | oA s wugy | VI o | W oo | TEE | ERENS | TSRS
TPM 8,430.3 | 6,252.8 0.0 694.3 240 | 182 | 0.0 | 54.2 735.9 650.9
M2 | FPM 1,807.2 334.0 0.0 12.7 1.3 1182 | 0.0 | 54.2 735.9 650.9
CPM 6,623.1 | 59188 0.0 681.6 22.7 | N/C | N/C | N/C N/C N/C
TPM | 23,791.6 | 1,286.8 | 332.5 | 19,106.2 | 2,053.1 | 13.7 | 0.0 | 15.2 377.3 606.9
21 | FPM 2,322.4 42.7| 3325 532.8 401.3 | 13.7 | 0.0 | 152 377.3 606.9
CPM | 21,469.2 | 1,244.1 0.0 | 18,573.4 | 1,651.8 | N/C | N/C| N/C N/C N/C
N/C : Not Calculated
4ol PM2.5 HfETol 3 19 o3y WAEAlS 59188, AARSA 0.0F, oHAAY A4 6816

el 54 WAL ulee Fstel ALgsaTh 2,
LNG9] 78 202.88 / 3.79 = 53.534|], 2] A$-
62.40 / 3.38 = 18.464), A C{9 AL 227.64 /
143.83 = 1.58H)], Q-oI€ko] AL 6510 / 6.55 = 9.94
Hjo] W82 CAPSS AF9] PM2.59) Fake] CPME]
%S AP WA AfSH WA BRE WA O
o s Agalgon, Fose] Ao 4
wo] Hg2 Agstel S5 WAS APPHAC.

AepEE oluby WAeh S5 WAS HARY
Ak, AAFEA, LA e, A% Ak, o
NE A, B, JlEHedsl ERolFeqd,
HERIE0 @ FOB Tl AT ArkE
5 40 hehigick

s w2 HEERNY B9
7 SEH WAL 6631ECEA, HAKIY

484
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T AR A 227202 AP E I At oft
Al

AREA 0.0%, AR Aa 1278, A=Y
135, #71& A 182F, 5 0.0&, 7|gfHed
Y 5428 T 20|20 9% 73598 | H|EEo]EQ
A 6509802 APt -S54 WAL} oft
QAR E et A7 & WA= 8430302 A H]
A A4 6,252.8%, AARTA 0.0E, o R4t A

4 694.3F, A2 A4 24.0E, #H71= A2 ofst

© o WA} AU
=4 HiEAE AL AHFIAY A Azt
SEA WA 214002 EomA, ulikldx

1,244.18, A 0.0F, oA A4 18,5734
E AzxY AL 1,651.8208 ARGt A7t o
I HAE 232242024 BARIA 427E, A
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AR 3325, ofluAIARY A 5328%, A=Y
A& 40138, H7IE A2 137F, 54 00, 75
He A 1528, E2o]52dY 37738, H|E 20|
TLHY 0069208 AT S54 wAe}
AIIUAE Aot A7t F WA= 23791680
A B A 1,286.8:, ArE 3325, oA
AR A4 19,106.2%, AR A4 2,053.1E, H|7]
= A ok ofuhd wixleh Aottt

719 39 71k HAIES HH, T 3 29 o

a. FPM(A3)

c. FPM(®IR)

O non industrial combustion
@ manufacture combustion

[ etc. area sources

5y &

B producing process
M waste treatment

W road moving sources

0O I D|MIHN HiE HY

g oA =R o]F AU HF-S 40.7%,
HER o]F g HF2 36.0%E AFA[8H3lTt.
Y 19 3 be] FHAY Afolls R olFeH
ho] 7]ojEl= 8.7%, H|ER0|E QO HYo 7|ojx=
= 7%= Fol= v vl d49] 7oE= o
T HATS LHPS H-Y 185%ERE §5
A HAS 13 2HA 7|208L 74208 A
% WX Aol SHlsl= o= Hrh

b. TPMAI2)

d. TPM(QIH)

O energy industrial combustion
M agriculture

M non-road moving sources

O3 3. S5 HAS 12op| M9 Maut QIMel HA| HiEE (2013)
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"721'} a9 3 de =
A 712 | AA iﬂ 80.3%, AZYPAA
7} 8.6%S A= A Bag)olc)

QIAHAE= 20161H 694 2020 T|NHA] oy
S WE3 tHIncheon, 2016). PM2.5 Hi&Y 710
T BAA HEA 35%, AATAR4% AFIH
15%, E2o]E5aleF 12% So8 WFFH)| i
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2015\ =2 ek ol A f-ejufel WEA
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H 5. FPM and CPM (M& CAPSS H[MY A4 BF)
(¢ : ton/yr, %)
Seoul
Item
FPM % CPM %
Residential_anthracite 174.1 52.1 691.1 11.7
Residential_kerosene 1.1 0.3 17.3 0.3
Residential_diesel 0.1 0.0 1.2 0.0
Residential LPG 0.2 0.1 1.4 0.0
Residential LNG 82.4 24.7 4411.8 74.5
Commercial & Public_kerosene 0.4 0.1 6.0 0.1
Commercial & Public_diesel 3.5 1.0 35.6 0.6
Commercial & Public_LPG 1.1 0.3 63.7 1.1
Commercial & Public_ LNG 4.6 1.4 245.7 4.2
Commercial & Public_bunker oil 17.1 5.1 13.7 0.2
etc. 49.3 14.8 4313 7.3
sum 334.0 100.0 5,918.8 100.0
H 6. FPM and CPM (I CAPSS OLiX|MY o4 22)
(H9 : ton/yr, %)
Incheon
Item
FPM % CPM %
Public generation_LNG 217.0 40.7 11,614.4 62.5
Public generation_bituminus 211.5 39.7 1,665.6 9.0
Private generation LNG 95.0 17.8 5,085.9 27.4
Private generation_diesel 0.0 0.0 0.7 0.0
Petroleum refining_bunker oil 5.5 1.0 2.0 0.0
Petroleum refining_LNG 1.0 0.2 55.2 0.3
District heating_LNG 2.8 0.5 150.3 0.8
sum 532.9 100.0 18,574.1 100.0
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