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ABSTRACT KEYW ORD
Purpose: The study is to analyze HCHO, TVOC, PM10, PM2.5 concentration of underground parking lot of apartment ~ 712 SFEH, ML} S7[&
z= 3 C =35 ssha
and to make clear the characteristics. The outputs could be useful for healthy environment policy of underground parking AD'T}\E-” ;é: ;1|| oLtEl:h El ;—J ;El“g FIIBEE,

lot. Method: The air pollutants in parking lot of 9 middle class apartments built for the 20 years recently were investigated
at 1st basement level and 2nd basement level, and at morning and night respectively for 5 minutes. The measuring devices
were SKT100-X5 and BR-HOL-82K. Result: Average concentration of HCHO was 0.204ppm and respectively the TVOC

Healthy Housing, Indoor-Air Quality,
HCHO, TVOC, PM10, PM2.5

0.363ppm and the PM 10 37.4g/m’, the PM2.5 30.5/¢/m’. Concentration of HCHO, TVOC in the 2nd basement level was

about 3 times more than in the Ist basement level and that at night was about 1.5~1.8 times more than at morning.
Concentration of PM 10, PM2.5 at the 2nd basement level was almost same as at the 1st basement level and that at night was

1.3 times more than at morning.
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Table 1. Standard of indoor air quality in underground space

(pg/m’) | HCHO | TVOC | PM10 | PM2.5
basic indoor parking lot 100 - 200 -
shop at underground 100 - 150 -
recomm indoor parking lot - 1000 - -
ending shop at underground - 500 - -
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4 g8 HCHO, PM100] 9 BT AR TVOCO|H, PM2.5 oF
A D4 e Ha A of ok AY] el A= HCHO 1004g
/ni, PM10200ug/mi ©]8F7F B4=0] 1, TVOC 1000 pg/ni 0515 @1
Skl Qitk. A8 7ol A= HCHO 100pg/ni, PM10 150pg/nf ©]5}7}
»4=0]31, TVOC 500 pg/mi ©]5HS Halshal qict.
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Table 2. Standard of PM in major nations(2013.) (unit, /#8/n)

time | KOR. USA JAN. | CHL EU WHO
24 100 150 100 150 50 50
PMIO 1 50 50 40 20
24 50 35 35 75 25
PM2.5 14 12~15 15 35 25 10
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Table 3. Outline of investigated apartments

num.of
num. | name gl O | i G | et ey location
completionhouseholds|  lots
(B1/B2)
H1l | SW Apt 1995 934 128/128 | Anyang Anyangdong
H2 | YM Apt 2000 339 128/128 |  Anyang Anyangdong
H3 | DJ Apt 2005 256 110/120 |  Anyang Suksoodong
H4 [BD Palace| 2010 299 308/308 Seoul Dansandong
HS | C Vil 2015 232 37/41 Seoul Shindorimdong
H6 | RM Apt 2015 949 608/608 Seoul Dangsandong
H7 | BR Apt 1995 199 65/85 | Seoul Shindaebangdong
H8 | CD Vill 2000 160 47/45 | Anyangsi Whanyangdong
H9 |JS Town | 2005 60 24/24 Anyangsi Hogyedong
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H9 0805, 0809, 0810, 0811, 0910, 0911 0913, 0014 Fig.2. HCHO concentrations distribution in under. parking lot
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Table 5. Specs of measuring instruments Fig. 3. TVOC concentrations distribution in under. parking lot

specs
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R I e o s HCHO st 0-0.1ppme] WEAem Bxstn glon,
BRAOL volume 0.1L 0.lppme ZI}stH 2 Hefzleh. TVOC FXt Oppm A0
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S S5 BEE HCHO B& £Zo| ujsio] Wi 248 298
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2 offE¥E o} 15 FAL Ao} 2% FAFA

}”Jr H*Oﬂ =745 10998]9] HCHO, TVOC A 5% Ba#ate
gegt Aoltk. 97 oftES] A5t FaPge] HCHO ol Fke
a2k AohS FAPOA obdel ke 0.012ppm(HS)~
0.264ppm(H3)0ll EE51H, §He] It 0.027ppm(H7)~1.228ppm(HS)
of 22tk 97l Ast 1% FAH HCHO sxv ool
0.089ppmo|™ Hofli= 0.094ppmol™] oby}t o] Hatgt gh2
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SKT100-X5 BR-HOL-82K
Fig. 1. Measuring device
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Table 6. HCHO, TVOC concentrations in under. parking lot

HCHO(ppm) TVOC(ppm)
Bl B2 Bl B2
mor. 0.120 0.145 0.305 0.295
et 0111 0.487 0.261 0.835
0.115 0316 0.283 0.565
av. 0216 0.424
mor. 0.125 0.125 0242 0.251
o | _nieht 0.038 0.030 0.082 0.075
0.082 0.077 0.162 0.163
av 0.080 0.163
mor. 0.264 0.148 0.531 0117
night 0.107 0232 0.194 0.488
H3 0.185 0.190 0362 0302
a. 0.188 0332
mor. 0.078 0.190 0.171 0.443
g [nieht 0.124 0.185 0.090 0.391
N 0.101 0.187 0.130 0.420
0.144 0275
mor. 0.012 0.080 0.038 0115
night 0.034 0.324 0.072 0.637
HS 0.023 0.202 0.055 0376
av. 0.113 0216
mor. 0.085 0411 0.195 0.774
e |night 0.111 0.268 0.268 0.507
0.098 0.340 0232 0.640
av 0219 0.436
mor. 0.054 0.291 0.098 0.560
[night 0.027 0.187 0.078 0.340
0.040 0.239 0.088 0.450
a. 0.140 0269
mor. 0.027 0278 0.060 0.564
g | _nieht 0.122 1765 0.231 2128
0.075 1.022 0.145 1346
av. 0.549 0.746
mor. 0.032 0.128 0.065 0278
o | _night 0174 0.430 0.341 0.945
0.103 0279 0.208 0.612
av 0.191 0.410
mor. 0.089 0.200 0.190 0378
night 0.094 0.434 0.180 0.705
av. 0.091 0317 0.185 0.541
av. 0.204 0363
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Fig4. PMI10 concentrations distribution in under. parking lot
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Table 7. PM-10, PM-2.5 Concentrations in under. parking lot Z} ofmtE Z|5152H4 ¥ HCHO, TVOC, "M A], Zu]|A|H
=m PMVE10(ug/m) PM-2.5(ug/m) 2 sEE EAMstd o233 Zth HCHO FX¢ TVOC sk
o=

= 2 2 = 7 olzAtge] 0B s Addon MRy A4, Hovt
mor. 153 16.6 12.3 14.6 . = o = -
Hl | night 17.0 303 140 250 7 oo, Hse et #Woln, H8, Hoew &9 #olth
av. 19.8 164 H7:& HCHO, TVOCE &gt Holut mAfz| el 2u| A=
mor. 20.6 19.0 153 16.1 Harst mHo HIS HCHO, TVOCE 223t Ho o) A 2

H | night 190 206 146 173 E"f =, == I Bl
av. 198 157 oF zoAEAE F2et "Holot. Y[l H3, H4, HOZ F7F
mor. 303 326 243 286 Arol =x2 ey 9t

H3 night 44.0 51.0 37.0 40.6

av. 39.4 32.6
mor. 36.3 203 283 18.0 60.000

H4 night 376 L 45.0 303 iE 38.6 0.000 ! | | 5 | /\ |

av. » : A

mor. 336 233 26.0 190 40.000 RN S /\ —w

H5 night 446 49.6 383 43.0 20,000 5 M | \
. : / sl | |

av. 378 316 | /
mor. 46.0 48.6 373 37.0 20.000 1—e——4/"
H6 night 41.6 45.6 36.0 373 10.000 i i
av. 454 36.8 . . ‘ ‘ ‘ ‘ ‘
mor. 62.6 483 483 38.0 0.000 ' ' ' ‘
H7 | night 63.6 4.6 51.0 386 HL H2 H3HA L HS O He  HZ HE - HO
av. 415 439 —#—PM10(ug/m®)  ——PM2.5(ng/ )
mor. 39.6 40.3 313 33.0 Fig.7. PM10-PM2.5 concentrations correlation in under. parking lot
H8 night 49.3 53.0 38.6 44.0
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av. 374 305 HCHO 5 %=(0.549ppm)= A4 B+ %% 9] 269.1%°] ™, TVOC £ &
(0.746ppm)= A Bt 552] 205.5%0]c}. 97§ oFutE 2| 5H5=2H
97i ofmtES] A5hS FAPY ZuMHAE o ellE 23ug/m O] HCHO 5=+ A Bt 5 59] 0.4~2.780 2] B JoflA] et
(H1)~48 3pg/ni (H7)°]l 2 5}01, Hhol| = 14.0pg/m (H1)~51.0pg/ni o™, TVOC F+= A4 Bt FE2] 0.6~2.0819] Hejofl A et
(H7)oll F2ZZeE 97 SAH 5 =0 Bah-S b ofli=27.9ug/ni ©] U1 gtk HCHO 9] B+ H 5= TVOC] B+ %9 0.568) 2]
o] o= 33.6pg/ni o] H 0}1‘4 gro] W3t ZH-2 30.7ug/mi ]t} 9 ot 7} ofntE ¥ HCHO % & WA= TVOC Bk Ha9] 1.644) T]
N ohtES] 76} 25 FAPF ZRAH ]t ool 14.6pg/nd 7 Yepdar Qlck.
(H1)~38.0pg/nt (H7)oll 22351, dhofl= 17.3 g/ (H2)~44.0ug/nt H29] oA A] 5= (19.8ug/m)E AA| Bt 5E(37.4ug/m)<]
(H8)oll 223t} o] 5 FE 9] B2 }%Oﬂ 24.9pg/m o™ HF 52.9%0°]H, 2] E5(15.7ug/m)e A4 B E5(30.518/
ofl= 35.6ug/ni o] opF 3} kO] At ZE2 30.3pg/mi o]t} A5k )] 51.4%0]t}. H52] nIMHA] 5= (37.8pg/ml )= DA Bt 5=
217 e] PM100]L PM2.5 5 e T Sy 7| F2ak ofy gt 9] = 7] 9] 101.0%°1™, Zr|AHEA] FEGL6pg/n)= AA B =9
THTH A gt gl 103.6%°]t}. H89] m|A|HA] FIk(45.5mg/m )= A B L9
121.61%0]9, ZAAHA %% 36.7ue/n)E AH B L9
3.5. eded s& 99 24 1203%0]c}. 971 okmhE sl A o] A A 5 A Fit s
0.800 &£9] 0.53~1.2181 2] B9l A eptar qlom, Zu|AHA] sE=
/%\5 A B 5] 051~1.43812] HANA LERET gt ml AR
oo T T T AN o Bt e Zu WA Bt 5] 1220 A7 7} ofntEE
0.400 ' ' ' ’ ’ ’ ' ' O AH 2] e WAk 20 AW 2] 55 W] 0.7348] FA Ve
0.300 C})J\I;]-
gjgg QHEH Tt A& ofntE Aol a4 Tt w7 W2 Al ohat
0.000 i i | i i | i | | o sk A2 A, 71A &), A WAL, dEH 5
H1 H2 H3 H4 H5 Heé H7 H8 HS9 RQ_REE]'%F/}QO] 'E‘@l%Tilq.idﬁnﬂiEﬂ'ﬂ'o]%}%Hz
R o At AL A5} 12% FA0] 212 ik 2 2,764.5ni o] 122

Fig.6. HCHO-TVOC concentrations correlation in under. parking lot

©Copyright Korea Institute of Ecological Architecture and Environment 305



153} A5} 2% A ofl 27| Ho| =& 23] o] A+ &7]7} -2l
7 sttt Aot TGS Lot Fhe 25 ExL

gttt S HEA ot B2 H59) Ao} 15 FA-2 viE A A 1,560
i o] 37}, A5} 25 FAFL HiEHA 1,608 o] 4107} k6L

fo
u
%

At 714 8] A 2] o] 25k Qlrt.

Fig.8. H2 void, under. parking Fig.9. H5 driveway, under.parking

QGEIt TV ES HS AKFAFS BI1§ HolEsh 4%
sol QA ¢, Ask 25 Aol 2d] Bel $AF] 9o
o, 714 7 FAE AFHA T ek BT, Agk 150] A
do e S22 AY addel ol Astady o
Aol HUEL Gtk FHBPOHER A5t 3455 T4

BT A%t 125 FAYS Pt 28 FAY
o W¥istel 0@ WAo] wrh. el

ol
el

Mo

o rlo o
)
=
[m
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il

2 A o

oo

Fig.10. H8 waste place

Fig.11. H6 top-light

ubet wHo] 717t 6ossniolnl cosert FAstm Ik A
3 3 Yxe Hol 9y, g Holssh AXHol
glou wrte 7Ae xstel Bl 2stEE Hel 9l

Table 8. Conditions of mechanical ventilation

ordinary management
Hy | Summer 2 times(am 9., pm 6.) winter 1
time(am 9.), for 10 minutes

0 operated by security when heavily
polluted

when measured

not operated

not operated

H5| automatically operated by CO, sensor operated

H6 operated for 20 minutes by security when
heavily polluted

H7 | not operated because of electrical expense

not operated

not operated

H8 operated for 1~2 hours when wet not operated

ZAI A of It E Z- 671 o}t E R[St ] 7] A4 &) A H] 9
A7}, 75 25524 H2, H6, HS)-2 7| A4
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] (AP CEETT
1 & o= ASHNE AT Hs
L CO2AIA 2 A5 7FEekT Y9It B 478 93 09 27 A
gl

4. OHWE XBHFME FEFOPH QUBY sE
£y 24

4.1. 3 HCHO, TVOC #k Hlu 24

2ot 15 TP 2|5k 23 Sl whE ofx] 1t o] HCHO,
TVOC 5= B2 v W EA 6t th5- 1k 2ok WA Aot 25 T34
o] A5} 15 FAPFEL HCHO 57t -2 ol E 4= H2E A <]
ot LE olmtEs} o}, Z| A& 13.6817FA] e, H2 = 0.934]
2 Yepdth, 216} 2% F214 9 HCHO S k£ 2|5} 12 2515214
O] HCHO ‘s =t} oty A Hth. 2|5} 15 F2F ] HCHO 5=
=0.023ppm~0.185ppmell E-Z 351 1 B 0.091ppmo]th. 2|5} 2=
ZF27] HCHO S5+ 0.077 ppm~1.022ppmol| 23518 1 B
0.317ppmo|tt. 2|5} 23 F2F4 9] HCHO “§ &L+ A5} 13 T2 5
L H}5.834) B QA RaEsta 9low, 2|5t 23 T3S HCHO %
T F = A5t 15 FAPES HCHO Baf 5 =9] 3.484 =2 702

Table 9. Ratio B2/BI of HCHO, TVOC concentrations
HCHO(ppm) TVOC(ppm)

B1 B2 B2/B1 B1 B2 B2/B1
H1 0.115 0.316 2.74 0.283 0.565 1.99
H2 0.082 0.077 0.93 0.162 0.163 1.00
H3 0.185 0.190 1.02 0.362 0.302 0.83
H4 0.101 0.187 1.85 0.130 0.420 3.23
H5 0.023 0.202 8.98 0.055 0.376 6.83
H6 0.098 0.340 3.46 0.232 0.640 2.75
H7 0.040 0.239 5.97 0.088 0.450 5.11
H8 0.075 1.022 13.60 0.145 1.346 9.28
H9 0.103 0.279 2.70 0.208 0.612 2.94
av. 0.091 0317 3.48 0.185 0.541 2.92

2] ZAF A} 971 oFFE Fol A H3E A €J3F B obitE 7]5}
% T TVOC F=7} A5k 15 F2 TVOC s Xt =7
vrepdth, 2= 9.284 742 YEb, H3E 0.838) 2 Urehdt.
A5t 2% T2 9 TVOC F =& A5} 15 A 5k52142 TVOC 5%
Hot =0ty 249 25t 15 239 TVOC 5X=E 0.055ug/
ni~0.362ug/m o] B 5 1 H 0.185ug/nd o]tk A5} 2% F27
9] TVOC 5+ 0.163pg/mi~1.346pg/mi o] X5} 71 B 0.541
g/t oltk. 2|5} 2F F2AF O] TVOC 5 == A5} 15 FA% 51
th431H) B WA E25k glom, A5} 2% A TVOC B &5
L= A5 15 FAFY TVOC B 5= 9 2928 =2 A0 =2 24
Hct.



1%
e
rlo

(0|8 - HIIHE

—

47.1pg/mi ol BES T FF 36.5ug/mo|tt. X5} 25 FAHE 9

4.2. Fopd HCHO-TVOC Bk H|Z 24 HARRE A5} 15 FAY SERT 0598 o 2] Exska 9
ofi} "o Z2AE A5t 12 ZART Ash 22 FaPR om, 2|5} 2% FAFE] vAAZ] B FEE A5k 15 S
HCHO, TVOC %% H#g vagdetd ohew zoh wg PR B wmef 095l Aoz 2440

ure] As} Aol obe] Ast FAAHTE HCHO 557} %

o olmtE 2L sjjo|n], Lo olm}E Sl 472 AHE H|Ls} Table 11. Ratio B2/BI1 of PM10, PM2.5 concentrations
oF. 2 Whe 9.84~0278A ehtL Sick el Ash F PV 10 FVE2.S(sg'ml)
i} 3 N _ Bl B2 B2/B1 Bl B2 B2/B1
A} - olxlo] z|sf =Z}AF = H| 25}
¢ HCHO == offe] Aok 44 HCHO “wimet MSdl HI 161 | 235 145 131 | 198 1.51
HEs Yelfar Qi H2 19.8 19.0 0.95 153 16.1 1.05
H3 37.1 418 112 30.6 34.6 113
Table 10. Ratio night/morning of HCHO, TVOC concentrations H4 37.0 32.6 0.88 29.3 283 0.96
H5 39.1 365 0.93 32.1 31.0 0.96
e HCHO(ppm) TVOC(ppmy H6 438 471 1.07 36.6 37.1 1.01
°= ight n/m mor. night n/m
LLLE night g H7 63.1 47.0 0.74 49.6 383 0.77
HI 0.132 0.299 226 03 0.548 1.82 S T 2656 Lod 350 385 110
H2 | 0.125 0.034 0.27 0.246 0.078 031 o 16 350 078 51 3.7 031
H3 | 0206 0.169 0.82 0.324 0.341 1.05 av. 333 365 095 307 303 0.98
H4 | 0134 0.154 1.14 0.309 0.24 0.77
H5 | 0.046 0.179 3.89 0.076 0.354 4.65

=1 hx Z 312k sk 1= & A& 2 e
H6 | 0248 | 0.189 076 | 0484 | 0387 | 079 A Ao} 25 FAGO A 1T FAE 2 HRA] ST}

H7 | 0172 | o0.107 062 | 0329 209 0.63 F2 OFE = 47ljo]H, @2 ol E =47 o]t sk M=
H8 | 0.152 1.496 9.84 0312 | 1179 3.77 1.5140~0.7750 ] A L]-E}-L]—jl olth ¥l 42 B mjo] 2|5} 22 a4
o T ois o |1 oo [oem [ rss—  Z0ARASEE Ashis 2abat st 2 4 ek Alshs
S| 20| A HA] HEE 13.1pg/ni~49.6g/ni ol FEE5}H 1 3
o}l 4= 255274 HCHO 5= 0.046ppm~0.248ppme]| o+ 30.7ug/molth. 2|5t 22 FAY AR L 16.1g/
B35 1 Hat 0.144ppmo] ot Fol 24 ¥ 25152 HCHO % n~38.3pg/nt o) EE5H 1 Hof 30.3pg/nt o]t A5} 2% FA19
T 0.034ppm~1.496ppmo]] EE5HH 1 Bt 0.264ppmo|th. K] ZUHH 2= Aok 15 T SR 0.608 B 2HA 23EsH 9l
ZAH 2|5} F237 HCHO S == ot ol 245 - B ot 7.234] o ow, A6t 25 FAF wA U2 B T AoH1F FAT £
WA Bamsta glon], vt A5k A4 HCHO Wt et obd Aok WA B3 529] 0.98991 202 Bt
FA% HCHO B+t 5= 9] 1.834] 2 Z o= EA €t A 99
A5} Fapo] ok o] 25 FAAE T TVOC 5 &7t -2 obitE 42 4.4, Fopd PM10-PM2.5 & H|w 24
570, W2 ol E = 472 A& H|S5lth 1 W 9= 4.65 Tablel2. Ratio night/morning of PM10, PM2.5 concentrations
Hi~0.3 1ol A] vhebutar glot. #He] Z]st 21 TVOC 5= oFF PME10(ug/m) PME2.5(ug/mrr)
o] A5} FA TVOC = EoF H|s=ot HI= & vtebfj 17 Qi) oy mor. night n/m mor. night n/m

HI 159 23.6 1.48 134 19.5 1.45
H2 19.8 19.8 1.00 15.7 15.9 1.01
H3 314 45.5 1.44 264 38.8 1.46
H4
HS

o] 2= A3IFAH TVOC B EE 0.076ppm~0.484ppmo] H T
St 1 33t 0.284ppmo|tt. Ho| SAH 25t TVOC =
£ 0.078ppm~1.179ppmol| EE5IH 11 HHF 0.442ppmo]tt. Hofl =
¥ A5t FA TVOC & okl A H s Ht 2.694] T
WA 2ot glom, ¥re| A5t a1 TVOC B &+ oFF

28.3 413 1.45 23.1 34.4 1.48
28.4 47.1 1.65 225 40.6 1.80
Hé6 473 43.6 0.92 37.1 36.6 0.98
H7 554 54.6 0.98 43.1 44.8 1.03

A8 FAF S TVOC Bt w59 1.558) 52 A o= 244, H8 399 | sl 128 | 321 [ 413 | 1.8

H9 29.8 49.8 1.67 24.1 39.6 1.64

43, =29 PM10-PM2.5 ¥5& Hl@ B4 av. 32.8 42.0 1.28 264 34.6 1.31
Aoh 15 A A 2% Al S ob Wl vl oVt el SR A5 13 TR At 25 T o)A
A, 2OVRA Sl Wal & MLLEASH e G WA At o gein s gpe v mp sk e st o B el A
3 3R] A5t 13 FAgRG oAEA) BEA e ohte o 2230] o1 e] A0} FAHE} sARA 527} ot

T TN, WE OPRE S 2RO, 2 55 WAL 148 L 77jo]w, vk ofutE - 27feleh. 1 S W91 1679092
052 MERLER SIEL WS 0l 29425 TR A porgvpenioa gt i 3 sl gl A1 2] o1 9
6]— l—o— TX]-;Q—EE}% U]/\-”C"j;(] %57]- %E]-J— 'E‘@l!\:"]__‘:]- ]6}' l’i_‘ ]O]- _]__Z]_;q_y_q_}___ D]/\ﬂ\ﬂ]] L:.E7}' ll__q_jl H/H q_ 0}7_‘9‘01] é;g
TAREE FAAA S 16 l/ni-63 e/ o] RSN LB g gy u e S 15 9p/ni~55. g/t o £EH] 1
o 38 3ug/ml oI5k AI5F 25 FAGE WA S 00~ g 3 gygmiolet. el 2 ASEAY v ARA FEL 1938
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OtutE X|SIFAHE &7|F HCHO, TVOC, PM s E £4

ng/mi~54.6g/ni ofl EESI0] T B 42.0pg/ni o] . ol 4 H A
8} F2 n| A FEE ob ol 24 HEHT} 0.888 B F7
Bxaia glov, gho] 2|5t TPy vl AW 2] Bt FEE b A5t
Fapg o] u 2] Bt 5] 1280 £ Ao BAH

7] "ol 26} ZapAto] obd o) Aot AR 2R A|HA] &
E7h 52 OFE S 9ol W2 ofntE S o]tk 1 F
9= 1.80H1~0.988 ol A LhEFLEAL QlTh Bl 2 wfof o] 7]
St Fapo] ofd o Aot FAF H th= 20| 2] S ETl 2
Ak opdel Y Aot xulHWAl sk 13.4e/
ni~43.1pg/ni ol EE3FH T B 26.4pg/nt o] Tk, whofl A A5}
F2AA Zu| QAR 5 159g/mi~44.8pg/ni o] BE5HH 11 B
34.6pg/m o]tk ol 2 Aok FAF ZHAUA] e o
SAE T ETH 0978 o A Exotal glon, vkl Ao} Fapg
ZA AR Pt FEe oby Aok Fage] 2r| AU A] et 5=
1314 =2 A o0& FAH

5.2 &

otutE A|ohF=21 o] t ] 2= /1 HCHO, TVOC, PMI0,
PM2.5 AHIE ZAFSL7] 915to] 97} ofntE @25ty o 2 7|5 15
T 2|5 25 FAE-E ob T ol 22 F 1463] A S5kl 7
Askalet. Zst 13 7244 2] oFd HCHO %+ 5=+ 0.089ppm, '
HCHO B+ s+ 0.094ppme]om, A5t 25 F2pg<] ofd
HCHO B+ &=+ 0.200ppm, & HCHO v 5 = += 0.434ppm©] %L
o} A5} 135 2472 obg] 1} 8] HCHO 5 T thao] 8414 o] 4
W] 2171521 0.0746ppmS Z skl glom, A5k 25 F
o] oF 3} 2] HCHO & 11 A1 715(0.129ppm)= 274t
t}. 215} 15 FA12] oFd TVOC B+ ‘5 =& 0.190ppm, ¥ TVOC
B 5= 0.180ppm©] 1.2 ™, |5} 2% S 2] oFd TVOC B+t
&+ 0.378ppm, ' TVOC B4 -5 &+ 0.705ppm®] 1t HCHO X
A Bt 5T E 0.204ppm, TVOC AA| Bt 5%+ 0.363ppm©] Tt
A5} 15 FA9] obd 3t 9] TVOCEE & thgo|- 8414 9] A
F2p ] Y1 7]291 0.215ppmE T WA e 9lom 2|5t 2%
T ] ob M O] TVOC e 1 PAl7|E2 2Rt

A5k 13 F2¢] oFd ] PMI0 Bt Fk+= 35.50e/n, o]
PMI0 B FE+ 412pg/m 0l oH, A5t 25 Fa] ofd
PM10 B+ 5= 30.2ug/nd, B PM10 B F 5% 42 9pg/ni 0] QL
o}, A5} 15 FA9] obd o] PM2.5 Bt ST 27.91g/nt, 1Y
PM2.5 B EHTE 33.6ug/niolglom, A3} 25 FA4 o ofy
PM2.5 Bt 5= 249pg/nd, H PM2.5 Bt 5= 35.6u8/ni 0]
oh PM10 AH| B B 37.4pg/ni, PM2.5 AA| B 525 30.5
pg/m o] ATh,

71291 0.0746ppmS ZTok 1 Qlom, A5t 2% Fape]
FA71E2] 2~5u1E 235E Qlek TVOC A5} 15 44 5 Ee
thEol &A1 AUl FAPE o] 52171511 0.215ppm T 2 A| LR}
glon, Aok 25 FAFY] FEE 1§47 15385 23t
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okl Utk AlskEAE 2] PM100]U PM2.5 H e T < 7] =3
Tk opu et o= 7] Bk WA vERta 9l
Aot FapF ] S, ATE CHEE Tk EAS BAGH tha

T} 2} A5) 2% FAH S HCHO Bt 5E& A5t 15 FA44 <)
HCHO B+ 5&L9] 3.488 =2 21 0 &2 EA =0, 2|5} 25 214 <]
TVOC Bt 5=+ Ao 15 T2 TVOC B 5L 9] 2.924) =
2 A0 BAE 25t 25 FA9] PM10 B =& Ao 15
FA] PM10 Bt 529 0958191 A o2 EA =W, Z]5l 25 F
2] PM2.5 Bt w5 A 15 T PM2.5 Bt X9
0.98:H<Q1 7 0 2 EAH T} HFo] 2|s} 3214 HCHO BaF &+ of
% A5k 2174 S] HCHO B+ 5 =9 1.838) =2 202 FA =,
"Fo] 2] 2174 TVOC B+t &= oFg Aot F2H42] TvOC ¥
5L 1550 w2 02 BA L o] 2|5t £ PM10 B+
ST ob Aot A2 PM10 Bt FE o] 1280 2 A 02 2
A, ko] A5} A4 PM2.5 Bt skt oty A5t FaE9
PM2.5 B 5 E 9] 131H] 22 Ao 2 BAT

FT AT A= £ ATolAl dojzl Astatge] 7] L AEH
ol w2 AS5H, A8, 9 S Aoke 2ol " asiet
A} Aot E-2 H-S-EA wiizol 71 AR /du] 7t A2 =
Lol = 7HE EA] o2 97 Wkt (o= 7)1 A v A of 2
QAT 2| & 75 e 8] Al A" QA= TAIE H el
A7t
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